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Notes for the Estimator:
There are six major options and eighteen sub options for pricing. The major options are:
Option A:

New Building- Two Story Building

Option B:

Major Two Story Addition to the South + Renovation of Existing

Option C:

North Addition

Option D:

Renovation of Existing + South Additions

Option E:

Renovation of Existing + Southwest Addition

Option F:

Base Repair / Code Upgrade

The sub options are similar to the major option but reduce the square footage for each
option. For example, sub options with the suffix “.1” eliminate the PreK program from the
building area. Sub Options with the suffix “.2”, reduce the student enrollment and shrink the
building area, but retain the PreK program. Sub Options with the suffix “.3” reduce the
student enrollment and eliminate the PreK program resulting in the smallest building area.
See the pricing matrix for the building areas of sub options.

The building committee has also asked us to study six mechanical system options. We would
like the estimator to begin with Option #6, Rooftop unit and VAV. Also, we would like to look
at Option #4 Chilled Beams and Ground Source Heat pumps and Option #5 Chilled Beams
and Air Source Heat pumps. We recognize that the Rooftop units of Option #6 are too heavy
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for roof mounting and an independent steel structure will need to be added to support each
of them. See the structural systems narrative for information on mechanical unit mounting
to the existing roof.

The Town of Amherst requires that all New Construction be Net Zero and use no fossil fuels.
Accordingly, photovoltaic quantities have been identified for options which include New
Construction or Additions. We are interested in knowing how the Net Zero requirement
affects the cost of the project. Accordingly, the sustainability narrative includes LEED
scorecards for both Net Zero and for conventional, reflecting that if the town were to move
away from Net Zero they would need to pursue other points to achieve LEED certification, as
required by MSBA.
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2.0 Site Narrative
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Feasibility Study: Evaluation of Alternatives
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View of existing site from south

Berkshire Design has reviewed the Site and Building Alternatives presented by TSKP studio
for the Fort River School. These alternatives include
Option A:

New Building- Two Story Building (East West Orientation)

Option A1:

New Building- Two Story Building (North South Orientation)

Option B:

Major Addition to the South + Renovation of Existing

Option C:

North Addition

Option D:

Renovation of Existing + South Additions

Option E:

Renovation of Existing + Southwest Addition

Option F:

Renovation of Existing
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Please refer to the Existing Conditions Assessment prepared by Berkshire Design Group for
relevant existing conditions information

Evaluation of AlternativesAlternatives- Overview
All scenarios proposed seek to strike a balance between safety, security, access, circulation,
use, drop off, service access, internal functions of the school as well as the community. Each
of these topics shape the conversation and structure the decision-making process as
alternatives are developed within the design process. In many projects we describe a
phenomenon as “front of house” and “back of house.” Front of house components are those
which the soul of a project comes alive. Whether it be in a dynamic public space, an arrival
experience or quality quiet moments within a design, the front of house experience is
designed to serve the quality of experience and programmatic needs of the project. “Back
of House” items are all the components of the design required to make a design work.
Equally important, these are supporting functions which help enable the front of house
operations to work seamlessly. Many of the back of house items have risks associated with
them which the design team needs to manage. With schools, front of house elements
include: assembly areas, classroom spaces, libraries/ media centers, cafeterias, outdoor play
spaces. Back of house items include service deliveries, parent drop offs, bus drop offs, and
supporting above ground utilities such as vaporizer pads, HVAC units, transformers, and
generators. With schools, as many sides of the building that can face out onto landscape
areas, for a physical and visual connection, the better it is for natural light and concentration
for those inside the school.
Orchestrating front of house and back of house programmatic elements to minimize conflicts
leads to an overall better project design. For example, placing HVAC units on the roof can
help maximize views out from ground floor classrooms and reserve the outdoor space
immediately adjacent to classrooms as an extension of the classroom. Similarly minimizing
the crossing of pedestrian and vehicular traffic leads to better site safety and management.
Limiting drop off areas to one or two sides of the building is often preferential, allowing the
remaining two sides of the building continuous access to play areas beyond. If any
classrooms are located on a building façade facing a parking lot or drop of area, adequate
screening and buffer must be provided. If the buffer is large enough to provide usable
outdoor spaces, it can help mitigate the conflicts arising from immediate adjacency of front
of house and back of house operations.
Preliminary site plans and building program were presented to Berkshire Design by TSKP
studio. Options F, E, D, C explored a single-story school with various amounts of renovation,
addition, or new construction.
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An advantage of a single-story school is that each classroom has the possibility to connect to
outdoor playground or landscape spaces. Additionally, keeping the building layout one-story
allows for reorganization of classrooms without losing SF to vertical circulation through stairs
or elevators. Also, a single-story building is easily accessible by individuals of all mobility
levels. Disadvantages of a single-story option are that the footprint of the school is
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substantially larger, that heating and cooling costs may not maximized, the impervious
footprint of the site as a whole is much larger than it could be, and security and access to
classrooms may be more difficult to manage.
Options A, A1, and B explored the placement of a two-story footprint on the site, or a 2-story
addition of the site.
The open fields around the school are used by the community for recreational programs.
The flat nature of the site, and its adjacency to the fort river opens possibilities as well as
challenges. The flatness supports recreational programs for the Town, and the Fort River
provides trails and educational opportunities for teachers and students. These benefits also
carry some risks: currently much of the site’s open space lies within the 100-year floodplain.
Though efforts are underway to reduce the categorization of the mapping of the floodplain
extents by the town, climate change forecasts indicate intense storms and heavy rains could
change the way we look at current mappings of the floodplain.
It remains to be seen how the 100- year floodplain mappings from FEMA, generated in the
70’s will still be relevant to the types of storms anticipated to occur in the coming years. The
Fort River site is wet underfoot during rainy seasons, making it difficult to schedule games
and practices. Groundwater may be high on site in general. A deep hole test pit and
evaluation from a licensed soil evaluator will help the project team understand the depth of
groundwater and the type of soils on site. This important information is crucial for sizing
stormwater systems to meet current state requirements for TSS (Total Suspended Solid)
Removal and volume attenuation for the proposed changes.
Within the context of climate change, a question for the Town is to what standard should the
project size the stormwater systems? Should the project just meet the minimum
requirements for stormwater as set forth currently by the State, or should the project
oversize the stormwater systems to anticipate heavier rainfall amounts anticipated in the
future?
Regardless of which standard of stormwater mitigation is pursued, design approaches which
seek to reduce the amount of impervious surface on site (less parking, drive isles, building
footprint), will not only reduce construction costs for the hardscape amenities, but will also
reduce construction costs associated with stormwater management on site. In recent years,
much attention has been given to the negative impact impervious surface thresholds have on
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downstream rivers and streams. The University of Arkansas as correlated impervious
surfaces of greater than 30% with irreversible stream degradation. As much as the project
can intercept and filtrate stormwater on site, it will benefit the Fort River and all the other
water bodies to which it flows.
We have seen in other school projects, that stormwater management costs account for the
majority of site improvement costs. If the Fort River School pursues the MSBA funding
model, the state caps site improvement funding at 8%. In projects where Town contribution
funds are limited, site amenities such as new protective play surfacing and play equipment
are eliminated or significantly reduced to meet budget constraints. The project team may
want to work with the school to include a programmatic assessment of site amenities and
types of play and exterior curriculum development desired for the school.
The footprints proposed here still need to be vetted against resource areas. This can’t
happen until the ground-based survey and delineation is complete. Features we will be
confirming are the extent of the 200’ riverfront area, edge of wetlands, and associated 100’
buffer, as well as the extent of floodplain. Also, preliminary GIS assessment of the site indicates
that Rare species are found on site. The team recommends investigating with Natural Heritage as to
the type of species associated with this area and what type of habitat needs to be preserved, e.g.
open field, forest edge, etc. Quantities and descriptions of site utilities for sewer, water, and storm
drainage at this point are approximations only based upon the outlines provided by TSKP studio.
These items (and associated costs) will be refined in schematic design as more detail is available
regarding soil, groundwater, resource areas, and adjacent utilities.
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Existing Conditions
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OPTION A Site Plan from TSKP Studio
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Option A:

New Construction (EW Orientation) Two Story Building

Option A: An advantage of building new is that the existing building can remain while the new
school is under construction. Additionally, if the district is seeking to maximize solar gain
during the colder months, a building which is oriented so its long access faces south, will
maximizes solar gain and passive heating. Option C ultimately brings sports fields to higher
ground and may extend the play season if groundwater is low enough. Here entry points are
located on two sides of the school. With Service taking place on a third side. From a site
standpoint the building is bisected on a diagonal with points of delivery and connection
taking place to the southwest, and connections to play and fields to the northeast. Further
revisions to drop off types and quantity will take place once we get more feedback from the
school district. The public restroom building has been relocated near the ball field north of
the school. Which may benefit from being closer to play structures. Additionally, the soccer
practice fields to the south of the arrival drive may want to relocate closer to the other play
amenities. The existing parking lot to the west of the school could be further reduced as the
access has shifted to the south of the school and southwest.
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OPTION B Site Plans from TSKP Studio
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Option B:

Major Addition to the South + Renovation of Existing

Option B: Removes half of the existing building massing to the North and turns this into a
playing field. If this new field is high enough above high groundwater, it may be useable
when other fields are flooded or too wet to play upon. A major two-story addition is added
to the south of the existing building, and the main entry and PreK entry share the same
façade of the building, but building massing separates the two points of entry. The Public
Restroom building is relocated to the South of the parking lot to make way for the new
building footprint and service entry to the South. Back of house rooms such as storage,
trash, and receiving are moved to the southeast corner of the building and art, and music are
clustered near the front (west) façade of the building. PreK has been swapped with K
classrooms. These are also along the front (west) façade of the building. PreK’s new location
has the potential to provide direct access to play for Pre-K. For this option to work,
screening and great care must be buffer the Kindergarten classrooms from the drop off and
parking areas. An advantage of this option is that back of house functions take place on two
sides of the building.
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Utilities: Stormwater utilities will need to be relocated around the new addition. Subsurface
structures of concrete or HDPE piping will be used to offset stormwater volumes. Depending
on the type of soils and depth of groundwater these will either be detention or infiltration
systems. Any modifications to paved areas will need to bring storm systems up to MA
current standards for TSS removal. Sewer is collected and pumped along the west side of the
building. Modifications to the existing sewer piping would be needed in Option B. And utility
connections to the restroom building would need to be extended. Survey information with
inverts will be needed to ensure the project has the depth of coverage required for all
utilities and positive flow within the pipe profiles. A second story addition will need to be
evaluated for water pressure as that relates to fire suppression systems. Preliminary
assessment of new civil utilities (storm, sewer, water) for this option are as follows:
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Option C Site Plan from TSKP Studio
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Option C places a new addition to the north side of the school. Two large courtyards are
carved out of the interior of the building opening to the south, bringing in warm winter light
to many of the interior class rooms. Entry takes place along the west façade of the building
like it does today. Service access takes place in the south corner and access for the main
entry and the PreK entry take place along the west façade. Option C leaves the existing
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restroom building and play areas in the same location they are today. Within the building
footprint the existing restrooms along the exterior walls are retained. Pre-K is added to the
southwest corner of the school and a new administrative core is located adjacent to the front
door. Clarification in the site design will be needed to separate bus and parent drop offs
along this façade. PreK- classrooms have direct access to play spaces to the east.
Cafeteria and Gym have access to fields via a north exit.
This option works well with older classrooms near the front entry. And younger grades such
as kindergarten and PreK with direct access to outdoor places to play. Programming of the
courtyards will need to consider scheduling throughout the day of adjacent classrooms, so as
not to provide noise or movement distractions to the adjacent classes taking place. From a
massing standpoint. Placing the larger uses and massing to the North takes advantage of the
change in topography with neighbors to the north. This allows the south and west facades to
open up to adjacent fields and play areas, presenting a more welcoming face. In addition,
access along the east façade and North façade to uninterrupted play areas may be ideal. A
challenge with both points of entry along the same façade will be to differentiate them
enough so that it is clear where the main entrance is. Also, there may be challenges with
separating the Kitchen and cafeteria so far from the service entry. But scheduling and
logistics planning may be able to overcome these challenges.

Utilities: Subsurface structures of concrete or HDPE piping will be used to offset stormwater
volumes. Depending on the type of soils and depth of groundwater these will either be
detention or infiltration systems. Any modifications to paved areas will need to bring storm
systems up to MA current standards for TSS removal. Sewer is collected and pumped along
the west side of the building. Modifications to the existing sewer piping would be needed.
And utility connections to the restroom building would need to be extended. Survey
information with inverts will be needed to ensure the project has the depth of coverage
required for all utilities and positive flow within the pipe profiles. Preliminary assessment of
new civil utilities (storm, sewer, water) for this option are as follows:

FEASIBILITY STUDY: EVALUATION OF ALTERNATIVES
SITE NARRATIVE

OPTION

SEWER

C

6" LINE
(LIN FT)

MANHOLE
(QUANTITY)

GREASE
TRAP
(QUANTITY)

115

3

1

OPTION

Page | 87

WATER

C

2" LINE
(LIN FT)

4" LINE
(LIN FT)

6" LINE
(LIN FT)

8" LINE
(LIN FT)

HYDRANT
(QUANTITY)

25

35

15

0

2

DRAINAGE

C

6" LINE
(LIN FT)

12" LINE
(LIN FT)

MANHOLE
(QUANTITY)

CATCH
BASIN
(QUANTITY)

930

555

10

3

STORMSTORMCEPTER
(QUANTITY)

OUTLET
CONTROL
SYSTEM
(QUANTITY)

3

1

SUBSURFACE
INFILTRATION
(SQ. FT)
18,600

FEASIBILITY STUDY: EVALUATION OF ALTERNATIVES
SITE NARRATIVE

Option D:
D:

Minor Additions
Additions to the South (PreK
(PreK and Gym) + Renovation of Existing
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Option D:
D explores the renovation of the existing building footprint. More daylight is
brought into the interior of the building by removing some SF and displacing the Gym to the
southeast and placing new PreK classrooms to the southwest. The project scope would
relocate the existing restroom building to the South of the parking lot. Service entry is
moved to the southeast corner of the building. Drop off lots happen roughly where they
take place today. PreK is given its own entry from the south. Play opportunities with direct
access to PreK classrooms are possible, but screening and fencing and buffers will be
required from the west and south parking areas.
Option D Makes bigger moves on site and pulls the restrooms out of the exterior walls. The
same footprint is retained and assigned to the classrooms. The Gym is pulled out of the
building and located at the southeast corner of the building. Service access and associated
back of house program is gathered along the south side of the building. PreK is located at
the southwest corner and parking and access may consider providing PreK dedicated
outdoor space directly off the classroom façade. Also, in this revised option access to play
fields could happen on the east and north sides of the building.
Utilities: Stormwater utilities will need to be relocated around the new addition. Subsurface
structures of concrete or HDPE piping will be used to offset stormwater volumes. Depending
on the type of soils and depth of groundwater these will either be detention or infiltration
systems. Any modifications to paved areas will need to bring storm systems up to MA
current standards for TSS removal. Sewer is collected and pumped along the west side of the
building. Modifications to the existing sewer piping would be needed. And utility
connections to the restroom building would need to be extended. Survey information with
inverts will be needed to ensure the project has the depth of coverage required for all
utilities and positive flow within the pipe profiles. Preliminary assessment of new civil
utilities (storm, sewer, water) for this option are as follows.
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Option E:

Renovation of Existing (Reorganization of internal program)
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Option E: The initial option presented by TSKP studio, keeps the majority of the same
footprint of the school. Internal reallocation of spaces and configuration maximizes public
and private spaces within the school. The plan is constrained by many of the existing
conditions such as restrooms for class rooms placed along the exterior walls. This existing
condition is counter intuitive as piping along exterior walls is prone to freezing, and these
“back of house” functions are taking up prime real estate along the exterior wall which could
be utilized to bring in more light and visual connection to outside.
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Option E
Option E locates the Main Entry in the center on the West face of the building. A separate
dedicated PreK and K entry takes place on the south, and Service access taking place to the
east. Access to play fields has potential from the Gym and 3rd through Kindergarten
classrooms. Entry and arrival is gathered adjacent to the administrative core. The Pre K
area would benefit from screening and dedicated play space outside the building.
Utilities: Stormwater utilities will need to be relocated around the new addition. Subsurface
structures of concrete or HDPE piping will be used to offset stormwater volumes. Depending
on the type of soils and depth of groundwater these will either be detention or infiltration
systems. Any modifications to paved areas will need to bring storm systems up to MA
current standards for TSS removal. Sewer is collected and pumped along the west side of the
building. Option D revised would require new stormwater and sewer systems. Based upon
preliminary GIS information, an approximation of proposed new site utilities for sewer,
storm, and water are as follows:
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Option F:

Renovation of Existing (Reorganization of internal program)
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Option F’s footprint looks similar to what exists on site today. Anticipated utility
improvements are associated with adding a grease trap, and additional sewer infrastructure
if needed. Also, utility costs are anticipated for bringing the site’s stormwater up to current
state standards.
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Next Steps for vetting plans:
Survey + Resource Area Delineation
Rare Species Habitat Determination
Deep Hole Test Pits for Stormwater Design
Review of Sewer and Stormwater locations, profiles, and inverts
Playground/ Recreational Programming
Climate Change Resiliency Direction from the Town of Amherst regarding
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Floodplain
Stormwater
Solar Orientation/ Shading

As these plans are refined, and a greater level of detail is considered, Berkshire Design
recommends the following considerations be considered for pedestrian paths, landscape
improvements, and parking layout.

Parking set back from buildings

7.103 Set back from buildings: except for
parking within an enclosed structure, no parking
space shall be located within eight feet of a
building wall. No access aisle, entrance or exit
driveway shall be located within five feet of a
building. Loading docks are exempt from this
requirement.

Landscape islands within parking lot

7.111 Parking areas of 25 or more spaces shall
provide landscaped islands of a minimum width
of four feet, with raised curbs, throughout the
parking area for the purposes of: a) defining
parking lot entrances, b) defining the ends of a
portion of the parking aisles, c) defining the
location and pattern of primary internal access
drives, d) separating parking spaces within long
rows of spaces, and e) separating some of the
rows of parking spaces from other rows.

Bike Racks Required

SECTION 7.8 BICYCLE RACKS For all uses
classified under Section 3.3 that are required to
provide, or do provide, 10 or more parking
spaces, the installation of bicycle racks shall be
required. The bike racks shall be designed to
provide for the locking of the bicycles to the
racks. The design, location and number of bike
racks shall be approved by the permit granting
board as part of an approval of the permit
request.
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Additional Amherst Wetland Setbacks Section IV G. 3.a of Amherst Wetland Regulations*
Type of Project

No-work Distance from
Building Set-back Limit
Resource Area
Residential lot
30 ft.
50 ft.
Commercial/Industrial
30 ft.
75 ft
Driveways/Utilities
25 ft. (except for permitted
crossings)
Parking lot
25 ft.
Other roads
25 ft. (except for permitted
crossings)
Vernal Pools
100 ft
100 ft.
These presumptions are rebuttable and may be overcome upon a clear showing that the nature of
the proposed work, special design measures, construction controls, or site conditions will prevent
alteration of the resource area.
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765

690

795

115

430

85

85

B

C

D

E

F

6" LINE
(LIN FT)

A1

OPTION

A

11/6/2018

MANHOLE
(QUANTITY)

SEWER
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3

3

6

3

4

4

6

1

1

1

1

1

1

1

GREASE TRAP
(QUANTITY)

25

20

120

25

180

60

125

2" LINE
(LIN FT)

25

40

40

35

30

35

20

4" LINE
(LIN FT)

45

25

40

15

200

35

290

6" LINE
(LIN FT)

WATER

0

0

225

0

265

710

220

8" LINE
(LIN FT)

HYDRANT
(QUANTITY)
2

1

1

2

2

2

2

565

1270

1140

930

900

860

595

6" LINE
(LIN FT)

375

330

560

555

320

1190

865

12" LINE
(LIN FT)
5

4

7

8

8

11

10

MANHOLE
(QUANTITY)

2

2

2

3

2

4

5

CATCH BASIN
(QUANTITY)

STORMCEPTER
(QUANTITY)

DRAINAGE

2

2

2

2

3

2

3

OUTLET
CONTROL
SYSTEM
(QUANTITY)
1

1

1

1

1

1

1

11,475

9,100

14,850

18,600

17,500

11,600

13,800

SUBSURFACE
INFILTRATION
(SQ. FT)

PV ARRAY
COMPARISON

SF of SOLAR
PANELS as
determined by
MEP

SF of
Solar
Panels
on Roof

Site Solar
Panels
Needed

Parking Areas for
potential Solar
Panels

Additional need
for site solar
panels

Option A

118,160 square
feet

14% or
16,542
SF

101,618
SF

12,027 SF in
southern parking lot
17,228 SF in
western lot
29,255 SF total
potential

72,363 SF
additional site
solar to be
located (very
difficult)

Option B

60,887 square
feet

15% or
9,133 SF

51,753 SF

11,471 SF in
southern parking lot
17,082 SF in
western lot
28,553 SF total
potential

23,220 SF
additional site
solar to be
located

Option C

32,276 square
feet

39% or
12,587
SF

19,689 SF

8,189 SF in
southern parking lot
18,568 SF in
western lot
26,757 SF total
potential

All site solar
demand can be
accommodated
over parking
spaces

Option D

21,964 square
feet

57% or
12,519
SF

9,445 SF

8,366 SF in
southern parking lot
18,568 SF in
western lot
26,934 SF total
potential

All site solar
demand can be
accommodated
over parking
spaces

Option E

9,314 square
feet

All

None
needed

6775 SF in southern
parking lot
18,568 SF in
western lot
25,343 SF total
potential

If school wants to
generate more
energy to offset
other district
costs

Option F

none

none

none

none

none

FEASIBILITY STUDY: EVALUATION OF ALTERNATIVES
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3.0 Systems Narrative

MECHANICAL SYSTEM NARRATIVE – OPTION A

I.

DESIGN CONDITIONS
Outdoor Design Conditions:
Winter design dry bulb
Summer design dry bulb
Coincident wet bulb

0°F
87°F
73°F

Indoor Design Conditions:
Space Temperature Design Conditions
Summer
Space Type
DB
RH
°F
%
Classrooms
74
50+5
Dining/Student Dining
74
50+5
Electrical Rooms
90
NC
Entrance Vestibules
NC
NC
Gymnasiums
74
50+5
Kitchen/Dish
80
50+5
Lobby/Circulation
74
50+5
MDF
74
45
Mechanical Rooms
NC
NC
Offices
74
50+5
Stairs
NC
NC
Storage Rooms
80
50+5
Toilet rooms
74
50+5

Winter
DB
RH
°F
%
68
NC
68
NC
NC
NC
55
NC
68
NC
68
NC
68
NC
74
40
60
NC
68
NC
65
NC
65
NC
68
NC

NC – indicates no control over conditions will be provided.

II.

EXISTING HVAC SYSTEM DESCRIPTION & DEMOLITION
The existing building heating and cooling plant(s) consists of (2) condensing boilers and (1) Trane
Split direct expansion air coolded chiller. Under Option A, the existing heating & cooling plant
including but not limited to piping, controls, etc. will be removed complete.
Classrooms are presently heated and cooled via unit ventilators. Under the proposed renovation all
unit ventilators, piping, controls, etc. shall be removed complete. Under Option A, existing unit
ventilators and associated piping, controls, etc. will be removed complete.
Indoor air handling units with DX cooling coils serving the existing computer classroom, gym,
administration, library, etc. Under option A, all existing air handling units and associated ductwork,
piping, controls, etc. will be removed complete.
All existing toilet & kitchen exhaust systems will be removed complete under option A.
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III.

NEW HVAC SYSTEM DESCRIPTION
HVAC Option #1 – Air Cooled Variable Refrigerant Volume (VRV) System
System Option #1 shall consist of a variable refrigerant flow heat pump system. Heating and
cooling shall be provided to indoor spaces via VRF Heat Pumps similar to Daikin Applied
REYQ heat recovery equipment with a combined cooling capacity of 180 Tons. Individual
spaces shall be heated and cooled via a combination of local ducted, wall mounted and/or
ceiling cassettes. The VRV equipment shall be capable of simulatenous heating and cooling
through the use of branch selector boxes.
HVAC Option #2 – Water Cooled Variable Refrigerant Flow (VRV) System (Geothermal)
System Option #2 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Heating and cooling shall be provided to indoor spaces via water to water VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment with a combined cooling capacity of
180 tons. Individual spaces shall be heated and cooled via a combination of local ducted,
wall mounted and/or ceiling cassettes. The VRV equipment shall be capable of simulatenous
heating and cooling through the use of branch selector boxes.
HVAC Option #3 – Water Cooled Variable Refrigerant Flow (VRV) System (Cooling Tower)
System Option #3 shall consist of a closed circuit cooling tower and heat injection electric
boiler. The cooling tower shall have a capacity of 180 tons & boiler capacity shall be 550
KW. Condenser water shall be circulated to water cooled heat pumps via end suction pumps
similar Bell & Gosset series 1510 configured with variable frequency drives.
Heating and cooling shall be provided to indoor spaces via water cooled VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment. Individual spaces shall be heated and
cooled via a combination of local ducted, wall mounted and/or ceiling cassettes. The VRV
equipment shall be capable of simulatenous heating and cooling through the use of branch
selector boxes.
HVAC Option #4 – Chilled Beams & Ground Source Heat Pump System (Geothermal)
System Option #4 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
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via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series and with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #5 – Chilled Beams & Water Cooled Water Source Heat Pump System (Cooling
Tower)
System Option #5 shall consist of a closed circuit cooling tower and heat injection electric
boiler. The cooling tower shall have a capacity of 180 tons & boiler capacity shall be 550
KW. Water shall be circulated to water to water heat pumps via end suction pumps similar
Bell & Gosset series 1510 configured with variable frequency drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #6 – Rooftop Unit & Variable Air Volume Units
Heating and cooling shall be provided via packaged heat pump roof top units similar to
Daikin Applied Rebel Series equipment. Supplemental electric heating coils will be
provided for low ambient heating conditions. Each Zone shall be conditioned via a roof
mounted variable air volume air handling unit with energy recovery. Conditioned air shall be
ducted to each zone/space and controlled via a VAV terminal box. Each zone/space is to be
provided with VAV box with re-heat coils. Sound attenuation shall be provided on the
system inlet and outlet and be configured to mitigate any breakout noise.
Classrooms & Administration Ventilation (Option #1 through 5 only): Ventilation air shall be
provided to all classroom, administration, corridor & other public spaces via a central dedicated
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outdoor air system (DOAS Unit). Ventilation air shall be ducted to each individual space/zone and
returned to the centrally located DOAS unit. The DOAS unit shall be furnished with energy recovery
and provided with sound attenuators on the system inlet and outlet to migigate any breakout noise.
Refer to air handling unit section below for additional requirements and capacities.
Classroom, Circulation & Administration (Option #6 Only): Each classroom wing and
administration area shall be conditioned via a roof mounted variable air volume heat pump air
handling unit with energy recovery. Conditioned air shall be ducted to each zone and controlled via a
VAV terminal box. Each classroom is to be provided with VAV box with electric re-heat coils.
Sound attenuation shall be provided on the system inlet and outlet and be configured to mitigate any
breakout noise.
Gymnasium (Option #1 thorough 6): This space shall be conditioned via a roof mounted air handling
heat pump system. Sound attenuation shall be provided on the system inlet and outlet and be
configured to mitigate any breakout noise. The air system will be constant volume variable
temperature. Air distrubition will be supplied via exposed ductwork within the space and be field
painted. Supplemental electric heating coils will be provided for low ambient conditions. Refer to air
handling unit section below for additional requirements and capacities.
Miscellaneous Systems:
Mechanical equipment & electric rooms: These spaces shall be provided with unit heaters for
heating. Thermostatically controlled exhaust fans shall be provided for ventilation.
Toilet rooms: All toilet exhaust shall be ducted to the outdoors via an inline ceiling mounted fan to a
roof vent or wall mounted louver to the exterior. OR All toilet exhaust shall be ducted back to the
packaged energy recovery units associated with the air handling units serving the floor.
IDF Closets: Spaces will be air conditioned via split wall mounted ac units. Condensing units will be
located on the roof or at grade.
MDF Room: Space shall be air conditioned via a split computer room type ac unit with electric
heating coil and humidifier. Condensing units will be located on the roof or at grade. Space shall be
condition 24/7 on emergency power.
Elevator Machine Rooms: The machine room shall be continuously exhausted.
Copy Rooms/Janitors Closets: These spaces shall be continuously exhausted.

IV.

AIR HANDLING UNITS
Provide factory-assembled and tested air conditioning unit consisting of hot water or electric
heating, chilled water or DX cooling, fans, temperature controls, filters and dampers.
All components shall be mounted in a weather resistant steel cabinet with corrosion resistant coating
and exterior finish suitable for exterior installation. Provide minimum of 2 inch thick thermal
insulation, and exterior condensate drain connection, lifting lugs and removable panels or access
doors for access to all internal equipment.
Provide two inch MERV 8 prefilters and four inch MERV 13 final filters.
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Provide forward-curved, centrifugal, belt-driven fans with adjustable sheaves. Provide unit
completely factory wired with necessary controls and with connections for power wiring. Provide
programmable thermostat
Provide roof curb for ductwork connection directly to the curb. Coordinate curb size with structural
framing modifications.

SYSTEM

AREA SERVED

SYSTEM
TYPE

COOLING
CAPACITY
(TONS)

AIRFLOW
(CFM)

COMPONENTS

DOAS-1

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

DOAS-2

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-1

Gymnasium

Variable
Volume

25

8,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-2
(Option
#6 Only)

Classroom &
Administration
(North East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-3
(Option
#6 Only)

Classroom &
Administration
(North West)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-4
(Option
#6 Only)

Classroom &
Administration
(South East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-5
(Option
#6 Only)

Classroom &
Administration
(South West)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

Air Handling Unit Components:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Pre and Final Filters.
Minimum Outside Air Dampers.
Air to Air Heat Pump (HVAC System #1, 2, 3 & 6 Only)
Hot Water Pre-heat Coil. (HVAC System #4 & 5 Only)
Chilled Water Cooling Coil. (HVAC System # 4 & 5 Only)
Supply Fan.
Variable Speed Drive Unit(s).
Return Fan.
Energy Recovery Wheel
Pressure independent electronically controlled VAV boxes with hot water reheat (Option #6
Only)
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V.

BUILDING CONTROL SYSTEM
The building control system will be a complete Direct Digital Control system including control
panels, sensors, thermostats, temperature and pressure transmitters, gauges, valves, dampers,
operators, relays, and other equipment and appurtenances, including electrical wiring.
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ELECTRICAL SYSTEM NARRATIVE – OPTION A
I.

ELECTRICAL SERVICES
The existing utility service equipment is rated for 2000A at 208/120V. The incoming service
conductors and transformer appear to be only capable of supporting up to a 1500A electrical
service. The intended HVAC and hot water heating program will require upgrade of the electric
service. In addition, the photovoltaic system output will likely affect the transformer size
provided by the utility company.
Utility service to the site shall be upgraded to provide up to 2000A at 480/277V to the building.
The work shall include modification of the primary feeder bank, including manholes and conduit,
and new transformer pad with grounding. The utility company shall furnish primary cable and
transformer.
The customer side service conductors shall be 6-sets of 4-600 kcmil in 4” conduits below grade in
concrete encasement. The duct bank shall connect the secondary side of the transformer and enter
directly into the electric service room.

II.

SECONDARY ELECTRICAL SERVICE AND DISTRIBUTION
The main switch and distribution switchboard shall be rated for 2000A MCB-480/277 volt, 3phase, 4-wire. Provide with TVSS system rated for 240kA per phase. Provide a utility approved
meter and separate customer electronic power monitoring multimeter. Provide a second dedicated
service switch, 800AF/100AT fully adjustable mission critical grade, for supply to emergency
distribution equipment.
The distribution switchboard shall be 2000A MLO-480/277 volt, 3-phase, 4-wire.
Lighting panels shall generally be 480/277V rated 100A, 42 poles. Receptacle panels shall
generally be 208/108V rated 225A, 42 poles.
Switchboard and panelboards shall have copper bus and bolt on circuit breakers, surface or flush
mounting.
Branch panelboards and feeder switches shall be provided with power metering equipment to
measure consumption of plug loads, lighting, and hvac equipment separately. Equipment includes
meters, closed and open style CTs, interconnection wiring, panel mounted branch circuit
monitors, server, and software license agreement.
Transformers shall have copper windings and shall be rated for 115C rise.

III.

EMERGENCY POWER SYSTEM
Provide a diesel fired emergency generator to serve all emergency and standby loads including
but not limited to emergency lighting, fire alarm, and controls, sewage ejectors, sump pumps,
communications closets, security, and school intercom/PA system. Generator shall be located
outdoors in quiet site 2 attenuating weather tight enclosure. A skid mounted fuel tank with double
wall construction shall be located within the generator base. Provide tank with capacity for 24
hours of operation at full load.
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Emergency power system capacity is estimated for three options. Option 1 is minimal, legally
required backup plus sewage ejectors (description above). Option 2 provides for freeze protection
in addition to option 1 loads, similar to the existing building. Option 3 provides for full building
backup.
OPTION 1 – No freeze protection – 150 kW
OPTION 2 – Freeze protection, electric heat sources, 1000 kW
OPTION 3 – Full building backup – 1200 kW
Space shall be reserved for a dedicated generator distribution closet within the building provided
with the following equipment:
Generator distribution board
Automatic transfer switches
Step-down transformers
Emergency and Standby power panels
Automatic transfer switches shall be 4-pole, neutral switching type, outfitted with power
monitoring system, exerciser, test switches, and capable of manual and automatic operation.
Reference switch design is ASCO 7000 series.
IV.

FIRE ALARM SYSTEM
Provide an addressable type fire alarm system with voice evacuation. The system shall consist of
a control panel, battery cabinet, annunciator panel, printer and all necessary peripheral devices,
including but not limited to pull-stations, area smoke detection, flow switches, tamper switches,
speaker/strobes, duct smoke detectors and magnetic door release devices. The fire alarm system
shall be as manufactured by EST.

V.

RECEPTACLE DEVICES
Provide WP and GFI devices around the exterior of the building, and within 25 feet of all exterior
mounted mechanical equipment for general service.
Provide GFI devices in mechanical rooms, elevator pits, kitchens, pantries, bathrooms, janitors
closets, electric water coolers, and within 6 feet of all sinks.
Provide general use receptacles every 25 feet in corridors.
Provide receptacles around classroom perimeter, a minimum of 2 devices per wall.
Provide dedicated quadruplex device at workstations and proximity of teacher’s desks and
podiums.

VI.

LIGHTING
Scope of lighting work shall include lighting fixtures and controls for all areas, refer to lighting
designer’s specifications for fixture description.
Lighting Control: Provide a localized control system to control all lighting fixtures in each
classroom, office/work room, toilets, storage closet, etc. Components shall include room
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controllers, photo sensors for automatic daylighting control, vacancy and occupancy sensors, and
low voltage switches for pre-set scenes, dimming and switching controls. Rooms with single
lighting zones shall be provided with local wall box combination sensor switches. Corridors shall
have the ability to be scheduled for operation during occupied hours, and occupancy sensing.
VII.

EMERGENCY LIGHTING
Provide emergency circuits for energizing select lighting fixtures in building. Control of such
emergency circuits shall be integrated with the lighting controls of the space served via
compatible UL924 bypass control relay or UL1008 load transfer device.
Exit signs shall be a uniform type, red letters, LED backlit, connected to the emergency power
system.

VIII.

LIGHTNING PROTECTION SYSTEM
Provide a complete lightning protection system and connect to the ground loop as required by the
NEC. Provide a lightning arrester on the electric service and all low voltage systems entering the
building to obtain a Lightning Protection Inspection Certificate, UL96A for the project.

IX.

PHOTOVOLTAIC (PV) SYSTEM
Provide distribution arrangement for connection of utility line interactive photovoltaic system.
This includes exterior mounted disconnecting means at grade, service taps, metering equipment,
and raceway connections to BMS and IT systems. The photovoltaic system shall be a minimum
peak capacity of 1,132 kW. This system requires approximately 118,160 square feet. Due to the
limited roof area in this option, it is estimated only 14% of this system will be roof mounted.
Panels shall be ground mounted for remaining capacity.
System capacity and efficiency based on Sunpower SPR-X21-345 panels utilizing inverters with
shade optimizers and fixed mounted at optimal tilt for this location.
Due to the large size of this system, the utility may require special connection requirements,
including separate service connections and protective equipment.
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PLUMBING SYSTEM NARRATIVE – OPTION A
I. SYSTEM DESCRIPTION
Install a 4” domestic water service coordinated with the Local Water Utility Company.
Provide and install a full size reduced pressure backflow preventer on each building’s water
service.
Domestic hot and cold water: Install hot and cold-water distribution to plumbing fixtures and
other points of connection or service throughout as required by the program. Provide freezeproof exterior hydrants.
Domestic hot water shall be generated by a solar domestic hot water pre-heat system. The system
will be a drainback design and include an drainback system pumping package. The package will
be pre-piped and wired to include the heat transfer reservoir, collector and storage tank circuit
pumps, a Plate & Frame heat exchanger and a differential controller with digital readout and BTU
monitoring. The domestic solar drainback system will include two arrays of four (4) panels piped
in reverse return for equal flow. Isolation, flow and balance valves shall be included on each
array. There shall be eight (8) Flat Plate Collectors. Collector frame shall be type 6063-T6
anodized extruded aluminum frames and battens. The Absorber Plate shall be a 100% copper
absorber plate and high-frequency forge welded to create a crystalline homogeneous connection
between the fin and riser tube. The panel shall include Low-Iron Tempered Glass with a total
solar energy transmission of 90%. The panels and pumping station will be connected to a 400
gallon pre-heat solar storage tank. The solar storage tank will be an unlined ASME vessel
manufactured from Duplex Stainless Steel and capable of a withstanding a maximum stored
water temperature of 180 degrees. The outlet connection of the 400 gallon solar pre-heat tank
will be piped to the cold water inlet of the backup electric ASME water heater.
The domestic hot water distribution will be divided in two temperature zones, 140 degree F
serving the kitchen and 105 degree F serving toilet room fixtures.
105 degree F water
distribution will be controlled with a thermostatic mixing valve assembly.
Sanitary: Install sanitary and vent piping serving water closets, urinals and floor drains. Install a
gravity building drain with a connection to the site sanitary sewer. Refer to Civil sections for
discharge location.
Waste: Install waste and vent piping serving lavatories, drinking fountains and mop sinks with
connection to the grey water harvesting system. Overflow from the grey water system shall be
by gravity with a connection to the site sanitary sewer. Refer to Civil sections for discharge
location. Collected grey water shall be piped independently of the domestic water system and
connected to water closets and urinals for flushing purposes.
Kitchen Waste: Drainage of kitchen plumbing fixtures, sinks, floor drains and floor sinks piped
to an exterior grease interceptor independent of the building sanitary system. Install venting of
fixtures and drains to atmosphere, independently of the building vent system. Provide indirect
waste piping from kitchen fixtures and equipment to floor receptor.
Grease interceptor with 1500 U.S. gallons of liquid holding capacity; limited lifetime warranty;
made in the U.S.A; seamless, rotationally molded High Density Polyethylene with 3/8” uniform
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wall thickness. 4” no hub inlet and outlet connections. Steel encased composite lids provide a
water / gas tight seal and have a minimum of 20,000 LB. load capacity - in accordance with the
loading requirements of AASHTO H20. Interceptor is tested and certified to the ASME
A112.14.3, CSA B481 and ANSI Z1001 Standards and listed with I.A.P.M.O.
Roof, terrace and areaway drainage shall be provided with connection to the rainwater harvesting
system. Overflow from the rainwater harvesting system shall discharge to the site storm sewer.
Refer to civil sections for discharge location. Areaway drains at lower levels shall incorporate
back-water valves to prevent flooding. Water collected in the rainwater harvesting system shall
be piped for connection to the irrigation system.
A non-potable (NPW) water system shall be installed incorporating an underground rainwater
harvesting storage tank, rainwater filtration, cartridge filtration, booster pumps, hydro-pneumatic
storage tank, pump controls, tank level controls, automatic programmable domestic water makeup and data collection points interfaced with the Energy Data Monitoring System (Building
Dashboard). The NPW system shall incorporate an independently piped distribution serving
irrigation water connections. All piping shall be clearly labeled throughout the system including
pipe, equipment, valves and outlets as a “Non-Potable Water System”. Domestic water make-up
shall be provided and equipped with backflow prevention. Alternate –Irrigation and toilet
flushing: In addition to the rainwater harvesting system, provide independently piped distribution
serving both irrigation and toilet/urinal flushing water connections. All piping shall be clearly
labeled throughout the system
Provide a packaged, non-potable (NPW), complete all-in-one Greywater recovery system. The
System includes booster pump, managed chlorination system and an upgraded cartridge filtration
system, hydro-pneumatic storage tank, pump controls, tank level controls, automatic
programmable domestic water make-up and data collection points interfaced with the Energy
Data Monitoring System (refer to electrical sections). The Greywater NPW system shall
incorporate an independently piped and vented feed from lavatory/sink waste with independent
supply distribution to the toilet water flushing connections. All piping shall be clearly labeled
throughout the system including pipe, equipment, valves and outlets as a “Non-Potable Water
System”. An optional blue dye dispenser is available.
II. PIPING AND VALVES

Piping:
Domestic water service piping below ground (3" size): Class 52 (exterior coated), cement lined
ductile iron push-on pipe, ANSI A2l.5l/AWWA Cl5l with 350 psi cement lined ductile iron
mechanical joint fittings ANSI A2l.10/AWWA C110 and ANSI A21.11/AWWA C111. Cement
lining on interior shall be in accordance with ANSI A21.4/AWWA C104.
Domestic hot, cold and hot water recirculation piping above ground (2” and smaller): Hard
drawn seamless Type L copper tubing ASTM B88. Wrought copper solder fittings or copper
press fittings
Domestic hot, cold and hot water recirculation piping above ground (2” and larger): Hard drawn
seamless Type L copper tubing ASTM B88 Copper Grooved-End Fittings: ASTM B 75 copper
tube or ASTM B 152 wrought copper fittings with copper tubing sized grooved ends GroovedEnd-Tube Couplings.
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Valves:
Domestic water systems up to 2-1/2"size: 2 piece, full port, bronze threaded, extended stem, 400
psi WOG.
Butterfly valve for domestic water systems 3” and over:
Butterfly Valves

300 CWP, Bronze, Grooved-End

Check valves for domestic water systems up to 2-1/2" size: class 125 all bronze, silent type,
threaded.
Check valves for domestic water systems sizes 3" and over: class 125 IBBM flanged, silent check
valve.
Balancing valve (domestic hot water circulation): all bronze, threaded end, calibrated stem,
balancing ports, Armstrong CBVT series.
Reduced pressure backflow preventers (RPD) - sizes 3/4" through 2": UL listed, AWWA, USC,
and SBCCI/IAPMO approved bronze body reduced pressure zone air gap equipped with stainless
steel relief and check valves, oversized copper funnel for pressure relief discharge piped to drain,
bronze test cocks, integral body unions, bronze strainer and inlet and outlet ball valves.
Manufacturer: Watts 909 series.
III. PUMPS

Elevator Sump Pump: Provide an Oil Smart Submersible Sump Pump- System
Contractor shall furnish all labor, materials, equipment and incidentals required to
provide a complete simplex oil smart pumping system as specified herein. Unit shall
consist of shut off valve, submersible pump, check valves, and electrical controls as
specified below.
Hot Water Recirculation Pumps: Description: Factory-assembled and -tested, in-line,
single-stage, close-coupled, overhung-impeller centrifugal pumps designed for installation
with pump and motor shaft mounted vertical. Casing: Radially split, cast iron, with wear
rings and threaded companion-flange connections for pumps with NPS 2 pipe
connections and flanged connections for pumps with NPS 2-1/2 pipe connections.
Impeller: Statically and dynamically balanced, closed, and keyed to shaft. Stainless-steel
shaft, with copper-alloy shaft sleeve.
Alternate - Duplex Sewage Ejector Pumps: Provide a complete prepackaged duplex
pumping system. The system shall be by the same manufacturer as supplying the pump
and motor control panel so as to insure suitability and single source responsibility for all
equipment. The pump shall be able to pass a 2 1/2" spherical solid.
Alternate - Triplex Booster Pump: Furnish and install a pre-fabricated and tested variable
speed packaged triplex pumping system to maintain constant water delivery pressure. The
packaged pump system shall be a standard product of a single pump manufacturer. The
entire pump system including pumps and pump logic controller, shall be designed and
built by the same manufacturer.
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IV. DOMESTIC WATER HEATING

Tank Type Electric: 316L Stainless Steel tank.304 stainless steel submerged heat
exchanger. High output electric back up element, constructed of high grade stainless
steel. CFC free water blown, extra thick foam insulation. Factory supplied Temperature
and Pressure Relief Valve. Water heater(s) shall be listed by Underwriters Laboratories
and meets the thermal efficiency and standby loss requirements of the U.S. Department
of Energy and current edition of ASHRAE/IESNA 90.1.
V. DRAINS

Floor drain mechanical rooms: heavy duty floor drain with, cast iron body, bottom outlet, 9"
diameter cast iron top, trap primer connection, seepage pan and combination membrane flashing
clamp.
Floor drain toilet rooms: cast iron body, bottom outlet, 6” sqaure nickel bronze top, trap primer
connection, seepage pan and combination membrane flashing clamp.
Bi-functional Roof Drains: Casted Drain Bodies: Drain Bodies (sump) shall be one complete unit
and shall also include the outlet connections within the casting and must comply with LC 1021 in
regards to sump free area. Bi-Functional drains must have removable overflow pipe riser or
provide access to primary system to facilitate full pipe rodding of primary system from roof.
Separate strainers must be provided for the primary and overflow systems. Drains using one
strainer for both systems are not allowed. Manufacturer: Froet.
Roof drains: heavy duty drain with, 15" diameter cast iron body, bottom outlet, 12" diameter cast
iron dome, roof sump receiver, under-deck clamp, extension collar, and combination membrane
flashing clamp/gravel guard.
Areaway drain: heavy duty drain with, cast iron body, bottom outlet, 15" diameter cast iron top,
seepage pan and combination membrane flashing clamp.
Terrace drain: heavy duty drain with, cast iron body, bottom outlet, 14" square cast iron heel
proof grate, seepage pan and combination membrane flashing clamp.
VI. PLUMBING FIXTURES

Water Closet: Vitreous china, wall hung, elongated siphon jet, flush valve, open front seat,
angle supply and stop, floor mounted support. Flush valve: 1.28 Gallons per Flush.
Urinal: Vitreous china, washout, wall hung, extended shields, flush valve, with floor mounted
support. Flush valve: 0.125 Gallons per Flush.
Lavatory: Vitreous china, wall or counter mounted, floor mounted support, supply and waste
fittings. Lavatory Faucet: Single hole, deck mounted, electronic sensor.
Mop Sinks: Molded stone floor receptor, supply and waste fittings, mop rack, and faucet hose.
Similar to Fiat or approved equal.
Electric Water Cooler: Bi-level; 2-bowl, with bottle filler, Wall hung, self-contained, electric,
air-cooled.
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Sinks: Counter mounted stainless steel, self-rimming type, with supply and waste fittings and P
trap. Similar to Just or approved equal.
Handicap fixtures will be provided and set in accordance with the applicable codes.
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FIRE PROTECTION SYSTEM DESCRIPTION
Work shall include installation of a NFPA 13 fire sprinkler system throughout all existing and
renovated areas. Installation and materials shall be in accordance with local, state and owner’s
insurance company. All materials shall be UL/FM listed.
Document and verify new underground fire protection water supply is sufficient to supply the
new sprinkler system in accordance with NFPA 13 and local codes (provide hydraulic
calculations and water flow test, less than 1 year old).
Install a new 6” underground fire protection water service coordinated with the Local water
authority requirements, including tapping sleeve and curb valve.
Provide and install a full size reduced pressure detector assembly backflow preventer on the water
service.
Provide and install fire department connection(s) in order for local fire department to supplement
sprinkler/standpipe water supply. Exact location, type and quantity of fire department
connections shall be determined by local AHJ.
Fire Protection water supply will feed; riser check valve assemblies, (supplying fire sprinklers
throughout the building. Sprinkler control assemblies (control valves, check valves tamper
switches and flow switches) shall be utilized on each floor to create more manageable zones.
Install concealed pendent sprinklers within areas with finished sprinklers and install exposed
uprights, pendents, etc. within unfinished areas.
Exposed areas shall have custom piping and color, coordinate routing with architect (and receive
approval) prior to installation. Provide additional sprinklers (more than code) in order to ensure
symmetry, etc.
Contractor shall provide multiple layers of sprinklers within areas with “cloud” type ceilings.
Utilize concealed pendent sprinklers with clouds (custom color cover plates) and exposed
uprights and exposed piping (with custom color) at upper ceiling areas.
Dry pipe valve assembly shall supply sprinklers throughout any/all unheated areas.
The dry pipe valve assembly shall incorporate schedule 40 black steel piping, pressure and
tamper switches. Dry pipe valve assemblies shall supply concealed dry pendent sprinklers in
areas with finished ceilings and exposed uprights in unfinished areas. Provide an Inspector’s Test
Connection, piped to the exterior.
The dry pipe systems shall incorporate a pre engineered nitrogen generation systems including; a
cabinet, dry smart vent(s) for each zone, interface controller, etc. Similar to ECS pgen-5.
Contractor shall provide additional drum drips (routed to exterior with galvanized piping and
splash block) along with valved, threaded capped outlets to ensure entire system can be drained.
Provide exposed upright sprinklers in any/all combustible concealed spaces (attics, etc.)
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Provide closely spaced listed window sprinklers (6’-0” o.c.) at glazing, etc. as required to provide
rating
All sprinkler pipe passing through or crossing building seismic and/or expansion joints, shall
contain a flexible expansion loop, designed for seismic movement.
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MECHANICAL SYSTEM NARRATIVE – OPTION B

I.

DESIGN CONDITIONS
Outdoor Design Conditions:
Winter design dry bulb
Summer design dry bulb
Coincident wet bulb

0°F
87°F
73°F

Indoor Design Conditions:
Space Temperature Design Conditions
Summer
Space Type
DB
RH
°F
%
Classrooms
74
50+5
Dining/Student Dining
74
50+5
Electrical Rooms
90
NC
Entrance Vestibules
NC
NC
Gymnasiums
74
50+5
Kitchen/Dish
80
50+5
Lobby/Circulation
74
50+5
MDF
74
45
Mechanical Rooms
NC
NC
Offices
74
50+5
Stairs
NC
NC
Storage Rooms
80
50+5
Toilet rooms
74
50+5

Winter
DB
°F
68
68
NC
55
68
68
68
74
60
68
65
65
68

RH
%
NC
NC
NC
NC
NC
NC
NC
40
NC
NC
NC
NC
NC

NC – indicates no control over conditions will be provided.

II.

EXISTING HVAC SYSTEM DESCRIPTION & DEMOLITION
The existing building heating and cooling plant(s) consists of (2) condensing boilers and (1) Trane
Split direct expansion air coolded chiller. Under Option B, the existing heating & cooling plant
including but not limited to piping, controls, etc. will be removed complete.
Classrooms are presently heated and cooled via unit ventilators. Under the proposed renovation all
unit ventilators, piping, controls, etc. shall be removed complete. Under Option B, existing unit
ventilators and associated piping, controls, etc. will be removed complete.
Indoor air handling units with DX cooling coils serving the existing computer classroom, gym,
administration, library, etc. Under option A, all existing air handling units and associated ductwork,
piping, controls, etc. will be removed complete.
All existing toilet & kitchen exhaust systems will be removed complete under option B.
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III.

NEW HVAC SYSTEM DESCRIPTION
HVAC Option #1 – Air Cooled Variable Refrigerant Volume (VRV) System
System Option #1 shall consist of a variable refrigerant flow heat pump system. Heating and
cooling shall be provided to indoor spaces via VRF Heat Pumps similar to Daikin Applied
REYQ heat recovery equipment with a combined cooling capacity of 180 tons. Individual
spaces shall be heated and cooled via a combination of local ducted, wall mounted and/or
ceiling cassettes. The VRV equipment shall be capable of simulatenous heating and cooling
through the use of branch selector boxes.
HVAC Option #2 – Water Cooled Variable Refrigerant Flow (VRV) System (Geothermal)
System Option #2 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Heating and cooling shall be provided to indoor spaces via water to water VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment with a combined cooling capacity of
180 tons. Individual spaces shall be heated and cooled via a combination of local ducted,
wall mounted and/or ceiling cassettes. The VRV equipment shall be capable of simulatenous
heating and cooling through the use of branch selector boxes.
HVAC Option #3 – Water Cooled Variable Refrigerant Flow (VRV) System (Cooling Tower)
System Option #3 shall consist of a closed circuit cooling tower and heat injection electric
boiler. The cooling tower shall have a capacity of 180 tons & boiler capacity shall be 550
KW. Condenser water shall be circulated to water cooled heat pumps via end suction pumps
similar Bell & Gosset series 1510 configured with variable frequency drives.
Heating and cooling shall be provided to indoor spaces via water cooled VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment. Individual spaces shall be heated and
cooled via a combination of local ducted, wall mounted and/or ceiling cassettes. The VRV
equipment shall be capable of simulatenous heating and cooling through the use of branch
selector boxes.
HVAC Option #4 – Chilled Beams & Ground Source Heat Pump System (Geothermal)
System Option #4 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
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via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series and with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #5 – Chilled Beams & Water Cooled Water Source Heat Pump System (Cooling
Tower)
System Option #5 shall consist of a closed circuit cooling tower and heat injection electric
boiler. The cooling tower shall have a capacity of 180 tons & boiler capacity shall be 550
KW. Water shall be circulated to water to water heat pumps via end suction pumps similar
Bell & Gosset series 1510 configured with variable frequency drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series shall be piped
and configured such that simultaneous hot water & chilled water may be produced.
Motorized control valves shall be positioned in order to switch each heat pump from cooling
to heating mode as cooling/heating demand changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #6 – Rooftop Unit & Variable Air Volume Units
Heating and cooling shall be provided via packaged heat pump roof top units similar to
Daikin Applied Rebel Series equipment. Supplemental electric heating coils will be
provided for low ambient heating conditions. Each Zone shall be conditioned via a roof
mounted variable air volume air handling unit with energy recovery. Conditioned air shall be
ducted to each zone/space and controlled via a VAV terminal box. Each zone/space is to be
provided with VAV box with re-heat coils. Sound attenuation shall be provided on the
system inlet and outlet and be configured to mitigate any breakout noise.
Classrooms & Administration Ventilation (Option #1 through 5 only): Ventilation air shall be
provided to all classroom, administration, corridor & other public spaces via a central dedicated
outdoor air system (DOAS Unit). Ventilation air shall be ducted to each individual space/zone and
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returned to the centrally located DOAS unit. The DOAS unit shall be furnished with energy recovery
and provided with sound attenuators on the system inlet and outlet to migigate any breakout noise.
Refer to air handling unit section below for additional requirements and capacities.
Classroom, Circulation & Administration (Option #6 Only): Each classroom wing and
administration area shall be conditioned via a roof mounted variable air volume heat pump air
handling unit with energy recovery. Conditioned air shall be ducted to each zone and controlled via a
VAV terminal box. Each classroom is to be provided with VAV box with electric re-heat coils.
Sound attenuation shall be provided on the system inlet and outlet and be configured to mitigate any
breakout noise.
Gymnasium (Option #1 thorough 6): This space shall be conditioned via a roof mounted air handling
heat pump system. Sound attenuation shall be provided on the system inlet and outlet and be
configured to mitigate any breakout noise. The air system will be constant volume variable
temperature. Air distrubition will be supplied via exposed ductwork within the space and be field
painted. Supplemental electric heating coils will be provided for low ambient conditions. Refer to air
handling unit section below for additional requirements and capacities.
Miscellaneous Systems:
Mechanical equipment & electric rooms: These spaces shall be provided with unit heaters for
heating. Thermostatically controlled exhaust fans shall be provided for ventilation.
Toilet rooms: All toilet exhaust shall be ducted to the outdoors via an inline ceiling mounted fan to a
roof vent or wall mounted louver to the exterior. OR All toilet exhaust shall be ducted back to the
packaged energy recovery units associated with the air handling units serving the floor.
IDF Closets: Spaces will be air conditioned via split wall mounted ac units. Condensing units will be
located on the roof or at grade.
MDF Room: Space shall be air conditioned via a split computer room type ac unit with electric
heating coil and humidifier. Condensing units will be located on the roof or at grade. Space shall be
condition 24/7 on emergency power.
Elevator Machine Rooms: The machine room shall be continuously exhausted.
Copy Rooms/Janitors Closets: These spaces shall be continuously exhausted.

IV.

AIR HANDLING UNITS
Provide factory-assembled and tested air conditioning unit consisting of hot water or electric
heating, chilled water or DX cooling, fans, temperature controls, filters and dampers.
All components shall be mounted in a weather resistant steel cabinet with corrosion resistant coating
and exterior finish suitable for exterior installation. Provide minimum of 2 inch thick thermal
insulation, and exterior condensate drain connection, lifting lugs and removable panels or access
doors for access to all internal equipment.
Provide two inch MERV 8 prefilters and four inch MERV 13 final filters.
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Provide forward-curved, centrifugal, belt-driven fans with adjustable sheaves. Provide unit
completely factory wired with necessary controls and with connections for power wiring. Provide
programmable thermostat
Provide roof curb for ductwork connection directly to the curb. Coordinate curb size with structural
framing modifications.

SYSTEM

AREA SERVED

SYSTEM
TYPE

COOLING
CAPACITY
(TONS)

AIRFLOW
(CFM)

COMPONENTS

DOAS-1

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

DOAS-2

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-1

Gymnasium

Variable
Volume

25

8,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-2
(Option
#6 Only)

Classroom &
Administration
(North East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-3
(Option
#6 Only)

Classroom &
Administration
(North West)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-4
(Option
#6 Only)

Classroom &
Administration
(South East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-5
(Option
#6 Only)

Classroom &
Administration
(South West)

Variable
Volume

13,000

1, 2, 3, 6, 7, 8, 9
& 10

40

Air Handling Unit Components:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Pre and Final Filters.
Minimum Outside Air Dampers.
Air to Air Heat Pump (HVAC System #1, 2, 3 & 6 Only)
Hot Water Pre-heat Coil. (HVAC System #4 & 5 Only)
Chilled Water Cooling Coil. (HVAC System # 4 & 5 Only)
Supply Fan.
Variable Speed Drive Unit(s).
Return Fan.
Energy Recovery Wheel
Pressure independent electronically controlled VAV boxes with hot water reheat (Option #6
Only)
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V.

BUILDING CONTROL SYSTEM
The building control system will be a complete Direct Digital Control system including control
panels, sensors, thermostats, temperature and pressure transmitters, gauges, valves, dampers,
operators, relays, and other equipment and appurtenances, including electrical wiring.
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ELECTRICAL SYSTEM NARRATIVE – OPTION B
I.

ELECTRICAL SERVICES
The existing utility service equipment is rated for 2000A at 208/120V. The incoming service
conductors and transformer appear to be only capable of supporting up to a 1500A electrical
service. The intended HVAC and hot water heating program will require upgrade of the electric
service. In addition, the photovoltaic system output will likely affect the transformer size
provided by the utility company.
Utility service to the site shall be upgraded to provide up to 2000A at 480/277V to the building.
The work shall include modification of the primary feeder bank, including manholes and
conduit, and new transformer pad with grounding. The utility company shall furnish primary
cable and transformer.
The customer side service conductors shall be 6-sets of 4-600 kcmil in 4” conduits below grade in
concrete encasement. The duct bank shall connect the secondary side of the transformer and enter
directly into the electric service room.

II.

SECONDARY ELECTRICAL SERVICE AND DISTRIBUTION
The main switch and distribution switchboard shall be rated for 2000A MCB-480/277 volt, 3phase, 4-wire. Provide with TVSS system rated for 240kA per phase. Provide a utility approved
meter and separate customer electronic power monitoring multimeter. Provide a second
dedicated service switch, 800AF/100AT fully adjustable mission critical grade, for supply to
emergency distribution equipment.
The distribution switchboard shall be 2000A MLO-480/277 volt, 3-phase, 4-wire.
Lighting panels shall generally be 480/277V rated 100A, 42 poles. Receptacle panels shall
generally be 208/108V rated 225A, 42 poles.
Switchboard and panelboards shall have copper bus and bolt on circuit breakers, surface or
flush mounting.
Branch panelboards and feeder switches shall be provided with power metering equipment to
measure consumption of plug loads, lighting, and hvac equipment separately. Equipment
includes meters, closed and open style CTs, interconnection wiring, panel mounted branch
circuit monitors, server, and software license agreement.
Transformers shall have copper windings and shall be rated for 115C rise.

III.

EMERGENCY POWER SYSTEM
Provide a diesel fired emergency generator to serve all emergency and standby loads including
but not limited to emergency lighting, fire alarm, and controls, sewage ejectors, sump pumps,
communications closets, security, and school intercom/PA system. Generator shall be located
outdoors in quiet site 2 attenuating weather tight enclosure. A skid mounted fuel tank with
double wall construction shall be located within the generator base. Provide tank with capacity
for 24 hours of operation at full load.
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Emergency power system capacity is estimated for three options. Option 1 is minimal, legally
required backup plus sewage ejectors (description above). Option 2 provides for freeze
protection in addition to option 1 loads, similar to the existing building. Option 3 provides for
full building backup.
OPTION 1 – No freeze protection – 150 kW
OPTION 2 – Freeze protection, electric heat sources, 1000 kW
OPTION 3 – Full building backup – 1200 kW
Space shall be reserved for a dedicated generator distribution closet within the building
provided with the following equipment:
Generator distribution board
Automatic transfer switches
Step-down transformers
Emergency and Standby power panels
Automatic transfer switches shall be 4-pole, neutral switching type, outfitted with power
monitoring system, exerciser, test switches, and capable of manual and automatic operation.
Reference switch design is ASCO 7000 series.
IV.

FIRE ALARM SYSTEM
Provide an addressable type fire alarm system with voice evacuation. The system shall consist
of a control panel, battery cabinet, annunciator panel, printer and all necessary peripheral
devices, including but not limited to pull-stations, area smoke detection, flow switches, tamper
switches, speaker/strobes, duct smoke detectors and magnetic door release devices. The fire
alarm system shall be as manufactured by EST.

V.

RECEPTACLE DEVICES
Provide WP and GFI devices around the exterior of the building, and within 25 feet of all
exterior mounted mechanical equipment for general service.
Provide GFI devices in mechanical rooms, elevator pits, kitchens, pantries, bathrooms, janitors
closets, electric water coolers, and within 6 feet of all sinks.
Provide general use receptacles every 25 feet in corridors.
Provide receptacles around classroom perimeter, a minimum of 2 devices per wall.
Provide dedicated quadruplex device at workstations and proximity of teacher’s desks and
podiums.

VI.

LIGHTING
Scope of lighting work shall include lighting fixtures and controls for all areas, refer to lighting
designer’s specifications for fixture description.
Lighting Control: Provide a localized control system to control all lighting fixtures in each
classroom, office/work room, toilets, storage closet, etc. Components shall include room
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controllers, photo sensors for automatic daylighting control, vacancy and occupancy sensors,
and low voltage switches for pre-set scenes, dimming and switching controls. Rooms with
single lighting zones shall be provided with local wall box combination sensor switches.
Corridors shall have the ability to be scheduled for operation during occupied hours, and
occupancy sensing.
VII.

EMERGENCY LIGHTING
Provide emergency circuits for energizing select lighting fixtures in building. Control of such
emergency circuits shall be integrated with the lighting controls of the space served via
compatible UL924 bypass control relay or UL1008 load transfer device.
Exit signs shall be a uniform type, red letters, LED backlit, connected to the emergency power
system.

VIII.

LIGHTNING PROTECTION SYSTEM
Provide a complete lightning protection system and connect to the ground loop as required by
the NEC. Provide a lightning arrester on the electric service and all low voltage systems
entering the building to obtain a Lightning Protection Inspection Certificate, UL96A for the
project.

IX.

PHOTOVOLTAIC (PV) SYSTEM
Provide distribution arrangement for connection of utility line interactive photovoltaic system.
This includes exterior mounted disconnecting means at grade, service taps, metering equipment,
and raceway connections to BMS and IT systems. The photovoltaic system shall be a minimum
peak capacity of 584 kW. This system requires approximately 60,887 square feet. Due to the
limited roof area in this option, it is estimated only 66% of this system will be roof mounted.
Panels shall be ground mounted for remaining capacity.
System capacity and efficiency based on Sunpower SPR-X21-345 panels utilizing inverters
with shade optimizers and fixed mounted at optimal tilt for this location.
Due to the large size of this system, the utility may require special connection requirements,
including separate service connections and protective equipment.
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PLUMBING SYSTEM NARRATIVE – OPTION B
I. SYSTEM DESCRIPTION
Existing water service, water heating plant and cafeteria to be demolished.
Install a 4” domestic water service coordinated with the Local Water Utility Company.
Provide and install a full size reduced pressure backflow preventer on each building’s water
service.
Domestic hot and cold water: Install hot and cold-water distribution to plumbing fixtures and
other points of connection or service throughout as required by the program. Provide freezeproof exterior hydrants.
Domestic hot water shall be generated by a solar domestic hot water pre-heat system. The system
will be a drainback design and include an Drainback System pumping package. The package will
be pre-piped and wired to include the heat transfer reservoir, collector and storage tank circuit
pumps, a Plate & Frame heat exchanger and a differential controller with digital readout and BTU
monitoring. The domestic solar drainback system will include two arrays of four (4) panels piped
in reverse return for equal flow. Isolation, flow and balance valves shall be included on each
array. There shall be eight (8) Flat Plate Collectors. Collector frame shall be type 6063-T6
anodized extruded aluminum frames and battens. The Absorber Plate shall be a 100% copper
absorber plate and high-frequency forge welded to create a crystalline homogeneous connection
between the fin and riser tube. The panel shall include Low-Iron Tempered Glass with a total
solar energy transmission of 90%. The panels and pumping station will be connected to a 400
gallon pre-heat solar storage tank. The solar storage tank will be an unlined ASME vessel
manufactured from Duplex Stainless Steel and capable of a withstanding a maximum stored
water temperature of 180 degrees. The outlet connection of the 400 gallon solar pre-heat tank
will be piped to the cold water inlet of the backup electric ASME water heater.
The domestic hot water distribution will be divided in two temperature zones, 140 degree F
serving the kitchen and 105 degree F serving toilet room fixtures.
105 degree F water
distribution will be controlled with a thermostatic mixing valve assembly.
Sanitary: Install sanitary and vent piping serving water closets, urinals and floor drains. Install a
gravity building drain with a connection to the site sanitary sewer. Refer to Civil sections for
discharge location.
Waste: Install waste and vent piping serving lavatories, drinking fountains and mop sinks with
connection to the grey water harvesting system. Overflow from the grey water system shall be
by gravity with a connection to the site sanitary sewer. Refer to Civil sections for discharge
location. Collected grey water shall be piped independently of the domestic water system and
connected to water closets and urinals for flushing purposes.
Kitchen Waste: Drainage of kitchen plumbing fixtures, sinks, floor drains and floor sinks piped
to an exterior grease interceptor independent of the building sanitary system. Install venting of
fixtures and drains to atmosphere, independently of the building vent system. Provide indirect
waste piping from kitchen fixtures and equipment to floor receptor.
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Grease interceptor with 1500 U.S. gallons of liquid holding capacity; limited lifetime warranty;
made in the U.S.A; seamless, rotationally molded High Density Polyethylene with 3/8” uniform
wall thickness. 4” no hub inlet and outlet connections. Steel encased composite lids provide a
water / gas tight seal and have a minimum of 20,000 LB. load capacity - in accordance with the
loading requirements of AASHTO H20. Interceptor is tested and certified to the ASME
A112.14.3, CSA B481 and ANSI Z1001 Standards and listed with I.A.P.M.O.
Roof, terrace and areaway drainage shall be provided with connection to the rainwater harvesting
system. Overflow from the rainwater harvesting system shall discharge to the site storm sewer.
Refer to civil sections for discharge location. Areaway drains at lower levels shall incorporate
back-water valves to prevent flooding. Water collected in the rainwater harvesting system shall
be piped for connection to the irrigation system.
A non-potable (NPW) water system shall be installed incorporating an underground rainwater
harvesting storage tank, rainwater filtration, cartridge filtration, booster pumps, hydro-pneumatic
storage tank, pump controls, tank level controls, automatic programmable domestic water makeup and data collection points interfaced with the Energy Data Monitoring System (Building
Dashboard). The NPW system shall incorporate an independently piped distribution serving
irrigation water connections. All piping shall be clearly labeled throughout the system including
pipe, equipment, valves and outlets as a “Non-Potable Water System”. Domestic water make-up
shall be provided and equipped with backflow prevention. Alternate –Irrigation and toilet
flushing: In addition to the rainwater harvesting system, provide independently piped distribution
serving both irrigation and toilet/urinal flushing water connections. All piping shall be clearly
labeled throughout the system
II. PIPING AND VALVES

Piping:
Domestic water service piping below ground (4" size): Class 52 (exterior coated), cement lined
ductile iron push-on pipe, ANSI A2l.5l/AWWA Cl5l with 350 psi cement lined ductile iron
mechanical joint fittings ANSI A2l.10/AWWA C110 and ANSI A21.11/AWWA C111. Cement
lining on interior shall be in accordance with ANSI A21.4/AWWA C104.
Domestic hot, cold and hot water recirculation piping above ground (2” and smaller): Hard
drawn seamless Type L copper tubing ASTM B88. Wrought copper solder fittings or copper
press fittings
Domestic hot, cold and hot water recirculation piping above ground (2” and larger): Hard drawn
seamless Type L copper tubing ASTM B88 Copper Grooved-End Fittings: ASTM B 75 copper
tube or ASTM B 152 wrought copper fittings with copper tubing sized grooved ends GroovedEnd-Tube Couplings.

Valves:
Domestic water systems up to 2-1/2"size: 2 piece, full port, bronze threaded, extended stem, 400
psi WOG.
Butterfly valve for domestic water systems 3” and over:
Butterfly Valves
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300 CWP, Bronze, Grooved-End

Check valves for domestic water systems up to 2-1/2" size: class 125 all bronze, silent type,
threaded.
Check valves for domestic water systems sizes 3" and over: class 125 IBBM flanged, silent check
valve.
Balancing valve (domestic hot water circulation): all bronze, threaded end, calibrated stem,
balancing ports, Armstrong CBVT series.

Reduced pressure backflow preventers (RPD) - sizes 3/4" through 4": UL listed, AWWA,
USC, and SBCCI/IAPMO approved bronze body reduced pressure zone air gap equipped
with stainless steel relief and check valves, oversized copper funnel for pressure relief
discharge piped to drain, bronze test cocks, integral body unions, bronze strainer and inlet
and outlet ball valves. Manufacturer: Watts 909 series.
III. PUMPS

Elevator Sump Pump: Provide an Oil Smart Submersible Sump Pump- System
Contractor shall furnish all labor, materials, equipment and incidentals required to
provide a complete simplex oil smart pumping system as specified herein. Unit shall
consist of shut off valve, submersible pump, check valves, and electrical controls as
specified below.
Hot Water Recirculation Pumps: Description: Factory-assembled and -tested, in-line, singlestage, close-coupled, overhung-impeller centrifugal pumps designed for installation with pump
and motor shaft mounted vertical. Casing: Radially split, cast iron, with wear rings and threaded
companion-flange connections for pumps with NPS 2 pipe connections and flanged connections
for pumps with NPS 2-1/2 pipe connections. Impeller: Statically and dynamically balanced,
closed, and keyed to shaft. Stainless-steel shaft, with copper-alloy shaft sleeve.
Alternate - Duplex Sewage Ejector Pumps: Provide a complete prepackaged duplex pumping
system. The system shall be by the same manufacturer as supplying the pump and motor control
panel so as to insure suitability and single source responsibility for all equipment. The pump
shall be able to pass a 2 1/2" spherical solid.
Alternate - Triplex Booster Pump: Furnish and install a pre-fabricated and tested variable speed
packaged triplex pumping system to maintain constant water delivery pressure. The packaged
pump system shall be a standard product of a single pump manufacturer. The entire pump system
including pumps and pump logic controller, shall be designed and built by the same
manufacturer.
IV. DRAINS

Floor drain mechanical rooms: heavy duty floor drain with, cast iron body, bottom outlet,
9" diameter cast iron top, trap primer connection, seepage pan and combination
membrane flashing clamp.
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Floor drain toilet rooms: cast iron body, bottom outlet, 6” sqaure nickel bronze top, trap
primer connection, seepage pan and combination membrane flashing clamp.
Bi-functional Roof Drains: Casted Drain Bodies: Drain Bodies (sump) shall be one
complete unit and shall also include the outlet connections within the casting and must
comply with LC 1021 in regards to sump free area. Bi-Functional drains must have
removable overflow pipe riser or provide access to primary system to facilitate full pipe
rodding of primary system from roof. Separate strainers must be provided for the primary
and overflow systems. Drains using one strainer for both systems are not allowed.
Manufacturer: Froet.
Roof drains: heavy duty drain with, 15" diameter cast iron body, bottom outlet, 12"
diameter cast iron dome, roof sump receiver, under-deck clamp, extension collar, and
combination membrane flashing clamp/gravel guard.
Areaway drain: heavy duty drain with, cast iron body, bottom outlet, 15" diameter cast
iron top, seepage pan and combination membrane flashing clamp.
Terrace drain: heavy duty drain with, cast iron body, bottom outlet, 14" square cast iron
heel proof grate, seepage pan and combination membrane flashing clamp.
V. PLUMBING FIXTURES

Water Closet: Vitreous china, wall hung, elongated siphon jet, flush valve, open front
seat, angle supply and stop, floor mounted support. Flush valve: 1.28 Gallons per Flush.
Urinal: Vitreous china, washout, wall hung, extended shields, flush valve, with floor
mounted support. Flush valve: 0.125 Gallons per Flush.
Lavatory: Vitreous china, wall or counter mounted, floor mounted support, supply and
waste fittings. Lavatory Faucet: Single hole, deck mounted, electronic sensor.
Mop Sinks: Molded stone floor receptor, supply and waste fittings, mop rack, and faucet
hose. Similar to Fiat or approved equal.
Electric Water Cooler: Bi-level; 2-bowl, with bottle filler, Wall hung, self-contained,
electric, air-cooled.
Sinks: Counter mounted stainless steel, self-rimming type, with supply and waste fittings
and P trap. Similar to Just or approved equal.
Handicap fixtures will be provided and set in accordance with the applicable codes.
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FIRE PROTECTION SYSTEM DESCRIPTION
Work shall include installation of a NFPA 13 fire sprinkler system throughout all existing and
renovated areas. Installation and materials shall be in accordance with local, state and owner’s
insurance company. All materials shall be UL/FM listed.
Document and verify new underground fire protection water supply is sufficient to supply the
new sprinkler system in accordance with NFPA 13 and local codes (provide hydraulic
calculations and water flow test, less than 1 year old).
Install a new 6” underground fire protection water service coordinated with the Local water
authority requirements, including tapping sleeve and curb valve.
Provide and install a full size reduced pressure detector assembly backflow preventer on the water
service.
Provide and install fire department connection(s) in order for local fire department to supplement
sprinkler/standpipe water supply. Exact location, type and quantity of fire department
connections shall be determined by local AHJ.
Fire Protection water supply will feed; riser check valve assemblies, (supplying fire sprinklers
throughout the building. Sprinkler control assemblies (control valves, check valves tamper
switches and flow switches) shall be utilized on each floor to create more manageable zones.
Install concealed pendent sprinklers within areas with finished sprinklers and install exposed
uprights, pendents, etc. within unfinished areas.
Exposed areas shall have custom piping and color, coordinate routing with architect (and receive
approval) prior to installation. Provide additional sprinklers (more than code) in order to ensure
symmetry, etc.
Contractor shall provide multiple layers of sprinklers within areas with “cloud” type ceilings.
Utilize concealed pendent sprinklers with clouds (custom color cover plates) and exposed
uprights and exposed piping (with custom color) at upper ceiling areas.
Dry pipe valve assembly shall supply sprinklers throughout any/all unheated areas.
The dry pipe valve assembly shall incorporate schedule 40 black steel piping, pressure and
tamper switches. Dry pipe valve assemblies shall supply concealed dry pendent sprinklers in
areas with finished ceilings and exposed uprights in unfinished areas. Provide an Inspector’s Test
Connection, piped to the exterior.
The dry pipe systems shall incorporate a pre engineered nitrogen generation systems including; a
cabinet, dry smart vent(s) for each zone, interface controller, etc. Similar to ECS pgen-5.
Contractor shall provide additional drum drips (routed to exterior with galvanized piping and
splash block) along with valved, threaded capped outlets to ensure entire system can be drained.
Provide exposed upright sprinklers in any/all combustible concealed spaces (attics, etc.)
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Provide closely spaced listed window sprinklers (6’-0” o.c.) at glazing, etc. as required to provide
rating
All sprinkler pipe passing through or crossing building seismic and/or expansion joints, shall
contain a flexible expansion loop, designed for seismic movement.
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MECHANICAL SYSTEM NARRATIVE – OPTION C

I.

DESIGN CONDITIONS
Outdoor Design Conditions:
Winter design dry bulb
Summer design dry bulb
Coincident wet bulb

0°F
87°F
73°F

Indoor Design Conditions:
Space Temperature Design Conditions
Summer
Space Type
DB
RH
°F
%
Classrooms
74
50+5
Dining/Student Dining
74
50+5
Electrical Rooms
90
NC
Entrance Vestibules
NC
NC
Gymnasiums
74
50+5
Kitchen/Dish
80
50+5
Lobby/Circulation
74
50+5
MDF
74
45
Mechanical Rooms
NC
NC
Offices
74
50+5
Stairs
NC
NC
Storage Rooms
80
50+5
Toilet rooms
74
50+5

Winter
DB
°F
68
68
NC
55
68
68
68
74
60
68
65
65
68

RH
%
NC
NC
NC
NC
NC
NC
NC
40
NC
NC
NC
NC
NC

NC – indicates no control over conditions will be provided.

II.

EXISTING HVAC SYSTEM DESCRIPTION & DEMOLITION
The existing building heating and cooling plant(s) consists of (2) condensing boilers and (1) Trane
Split direct expansion air coolded chiller. Under Option C, the existing heating & cooling plant
including but not limited to piping, controls, etc. will be removed complete.
Classrooms are presently heated and cooled via unit ventilators. Under the proposed renovation all
unit ventilators, piping, controls, etc. shall be removed complete. Under option C, existing unit
ventilators and associated piping, controls, etc. will be removed complete.
Indoor air handling units with DX cooling coils serving the existing computer classroom, gym,
administration, library, etc. Under option C, all existing air handling units and associated ductwork,
piping, controls, etc. will be removed complete.
All existing toilet & kitchen exhaust systems will be removed complete under option C.
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III.

NEW HVAC SYSTEM DESCRIPTION
HVAC Option #1 – Air Cooled Variable Refrigerant Volume (VRV) System
System Option #1 shall consist of a variable refrigerant flow heat pump system. Heating and
cooling shall be provided to indoor spaces via VRF Heat Pumps similar to Daikin Applied
REYQ heat recovery equipment with a combined cooling capacity of 180 tons. Individual
spaces shall be heated and cooled via a combination of local ducted, wall mounted and/or
ceiling cassettes. The VRV equipment shall be capable of simulatenous heating and cooling
through the use of branch selector boxes.
HVAC Option #2 – Water Cooled Variable Refrigerant Flow (VRV) System (Geothermal)
System Option #2 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Heating and cooling shall be provided to indoor spaces via water to water VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment with a combined cooling capacity of
180 tons. Individual spaces shall be heated and cooled via a combination of local ducted,
wall mounted and/or ceiling cassettes. The VRV equipment shall be capable of simulatenous
heating and cooling through the use of branch selector boxes.
HVAC Option #3 – Water Cooled Variable Refrigerant Flow (VRV) System (Cooling Tower)
System Option #3 shall consist of a closed circuit cooling tower and heat injection electric
boiler. The cooling tower shall have a capacity of 180 tons & boiler capacity shall be 550
KW. Condenser water shall be circulated to water cooled heat pumps via end suction pumps
similar Bell & Gosset series 1510 configured with variable frequency drives.
Heating and cooling shall be provided to indoor spaces via water cooled VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment. Individual spaces shall be heated and
cooled via a combination of local ducted, wall mounted and/or ceiling cassettes. The VRV
equipment shall be capable of simulatenous heating and cooling through the use of branch
selector boxes.
HVAC Option #4 – Chilled Beams & Ground Source Heat Pump System (Geothermal)
System Option #4 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
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via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series and with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #5 – Chilled Beams & Water Cooled Water Source Heat Pump System (Cooling
Tower)
System Option #5 shall consist of a closed circuit cooling tower and heat injection electric
boiler. The cooling tower shall have a capacity of 180 tons & boiler capacity shall be 550
KW. Water shall be circulated to water to water heat pumps via end suction pumps similar
Bell & Gosset series 1510 configured with variable frequency drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series shall be piped
and configured such that simultaneous hot water & chilled water may be produced.
Motorized control valves shall be positioned in order to switch each heat pump from cooling
to heating mode as cooling/heating demand changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #6 – Rooftop Unit & Variable Air Volume Units
Heating and cooling shall be provided via packaged heat pump roof top units similar to
Daikin Applied Rebel Series equipment. Supplemental electric heating coils will be
provided for low ambient heating conditions. Each Zone shall be conditioned via a roof
mounted variable air volume air handling unit with energy recovery. Conditioned air shall be
ducted to each zone/space and controlled via a VAV terminal box. Each zone/space is to be
provided with VAV box with re-heat coils. Sound attenuation shall be provided on the
system inlet and outlet and be configured to mitigate any breakout noise.
Classrooms & Administration Ventilation (Option #1 through 5 only): Ventilation air shall be
provided to all classroom, administration, corridor & other public spaces via a central dedicated
outdoor air system (DOAS Unit). Ventilation air shall be ducted to each individual space/zone and
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returned to the centrally located DOAS unit. The DOAS unit shall be furnished with energy recovery
and provided with sound attenuators on the system inlet and outlet to migigate any breakout noise.
Refer to air handling unit section below for additional requirements and capacities.
Classroom, Circulation & Administration (Option #6 Only): Each classroom wing and
administration area shall be conditioned via a roof mounted variable air volume heat pump air
handling unit with energy recovery. Conditioned air shall be ducted to each zone and controlled via a
VAV terminal box. Each classroom is to be provided with VAV box with electric re-heat coils.
Sound attenuation shall be provided on the system inlet and outlet and be configured to mitigate any
breakout noise.
Gymnasium (Option #1 thorough 6): This space shall be conditioned via a roof mounted air handling
heat pump system. Sound attenuation shall be provided on the system inlet and outlet and be
configured to mitigate any breakout noise. The air system will be constant volume variable
temperature. Air distrubition will be supplied via exposed ductwork within the space and be field
painted. Supplemental electric heating coils will be provided for low ambient conditions. Refer to air
handling unit section below for additional requirements and capacities.
Miscellaneous Systems:
Mechanical equipment & electric rooms: These spaces shall be provided with unit heaters for
heating. Thermostatically controlled exhaust fans shall be provided for ventilation.
Toilet rooms: All toilet exhaust shall be ducted to the outdoors via an inline ceiling mounted fan to a
roof vent or wall mounted louver to the exterior. OR All toilet exhaust shall be ducted back to the
packaged energy recovery units associated with the air handling units serving the floor.
IDF Closets: Spaces will be air conditioned via split wall mounted ac units. Condensing units will be
located on the roof or at grade.
MDF Room: Space shall be air conditioned via a split computer room type ac unit with electric
heating coil and humidifier. Condensing units will be located on the roof or at grade. Space shall be
condition 24/7 on emergency power.
Elevator Machine Rooms: The machine room shall be continuously exhausted.
Copy Rooms/Janitors Closets: These spaces shall be continuously exhausted.

IV.

AIR HANDLING UNITS
Provide factory-assembled and tested air conditioning unit consisting of hot water or electric
heating, chilled water or DX cooling, fans, temperature controls, filters and dampers.
All components shall be mounted in a weather resistant steel cabinet with corrosion resistant coating
and exterior finish suitable for exterior installation. Provide minimum of 2 inch thick thermal
insulation, and exterior condensate drain connection, lifting lugs and removable panels or access
doors for access to all internal equipment.
Provide two inch MERV 8 prefilters and four inch MERV 13 final filters.
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Provide forward-curved, centrifugal, belt-driven fans with adjustable sheaves. Provide unit
completely factory wired with necessary controls and with connections for power wiring. Provide
programmable thermostat
Provide roof curb for ductwork connection directly to the curb. Coordinate curb size with structural
framing modifications.

SYSTEM

AREA SERVED

SYSTEM
TYPE

COOLING
CAPACITY
(TONS)

AIRFLOW
(CFM)

COMPONENTS

DOAS-1

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

DOAS-2

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-1

Gymnasium

Variable
Volume

25

8,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-2
(Option
#6 Only)

Classroom &
Administration
(North East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-3
(Option
#6 Only)

Classroom &
Administration
(North West)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-4
(Option
#6 Only)

Classroom &
Administration
(South East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-5
(Option
#6 Only)

Classroom &
Administration
(South West)

Variable
Volume

13,000

1, 2, 3, 6, 7, 8, 9
& 10

40

Air Handling Unit Components:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Pre and Final Filters.
Minimum Outside Air Dampers.
Air to Air Heat Pump (HVAC System #1, 2, 3 & 6 Only)
Hot Water Pre-heat Coil. (HVAC System #4 & 5 Only)
Chilled Water Cooling Coil. (HVAC System # 4 & 5 Only)
Supply Fan.
Variable Speed Drive Unit(s).
Return Fan.
Energy Recovery Wheel
Pressure independent electronically controlled VAV boxes with hot water reheat (Option #6
Only)
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V.

BUILDING CONTROL SYSTEM
The building control system will be a complete Direct Digital Control system including control
panels, sensors, thermostats, temperature and pressure transmitters, gauges, valves, dampers,
operators, relays, and other equipment and appurtenances, including electrical wiring.
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ELECTRICAL SYSTEM NARRATIVE – OPTION C
I.

ELECTRICAL SERVICES
The existing utility service equipment is rated for 2000A at 208/120V. The incoming service
conductors and transformer appear to be only capable of supporting up to a 1500A electrical
service. The intended HVAC and hot water heating program will require upgrade of the electric
service. In addition, the photovoltaic system output will likely affect the transformer size
provided by the utility company.
Utility service to the site shall be upgraded to provide up to 2000A at 480/277V to the building.
The work shall include modification of the primary feeder bank, including manholes and conduit,
and new transformer pad with grounding. The utility company shall furnish primary cable and
transformer.
The customer side service conductors shall be 6-sets of 4-600 kcmil in 4” conduits below grade in
concrete encasement. The duct bank shall connect the secondary side of the transformer and enter
directly into the electric service room.

II.

SECONDARY ELECTRICAL SERVICE AND DISTRIBUTION
The main switch and distribution switchboard shall be rated for 2000A MCB-480/277 volt, 3phase, 4-wire. Provide with TVSS system rated for 240kA per phase. Provide a utility approved
meter and separate customer electronic power monitoring multimeter. Provide a second dedicated
service switch, 800AF/100AT fully adjustable mission critical grade, for supply to emergency
distribution equipment.
The distribution switchboard shall be 2000A MLO-480/277 volt, 3-phase, 4-wire.
Lighting panels shall generally be 480/277V rated 100A, 42 poles. Receptacle panels shall
generally be 208/108V rated 225A, 42 poles.
Switchboard and panelboards shall have copper bus and bolt on circuit breakers, surface or flush
mounting.
Branch panelboards and feeder switches shall be provided with power metering equipment to
measure consumption of plug loads, lighting, and hvac equipment separately. Equipment includes
meters, closed and open style CTs, interconnection wiring, panel mounted branch circuit
monitors, server, and software license agreement.
Transformers shall have copper windings and shall be rated for 115C rise.

III.

EMERGENCY POWER SYSTEM
Provide a diesel fired emergency generator to serve all emergency and standby loads including
but not limited to emergency lighting, fire alarm, and controls, sewage ejectors, sump pumps,
communications closets, security, and school intercom/PA system. Generator shall be located
outdoors in quiet site 2 attenuating weather tight enclosure. A skid mounted fuel tank with double
wall construction shall be located within the generator base. Provide tank with capacity for 24
hours of operation at full load.
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Emergency power system capacity is estimated for three options. Option 1 is minimal, legally
required backup plus sewage ejectors (description above). Option 2 provides for freeze protection
in addition to option 1 loads, similar to the existing building. Option 3 provides for full building
backup.
OPTION 1 – No freeze protection – 150 kW
OPTION 2 – Freeze protection, electric heat sources, 1000 kW
OPTION 3 – Full building backup – 1200 kW
Space shall be reserved for a dedicated generator distribution closet within the building provided
with the following equipment:
Generator distribution board
Automatic transfer switches
Step-down transformers
Emergency and Standby power panels
Automatic transfer switches shall be 4-pole, neutral switching type, outfitted with power
monitoring system, exerciser, test switches, and capable of manual and automatic operation.
Reference switch design is ASCO 7000 series.
IV.

FIRE ALARM SYSTEM
Provide an addressable type fire alarm system with voice evacuation. The system shall consist of
a control panel, battery cabinet, annunciator panel, printer and all necessary peripheral devices,
including but not limited to pull-stations, area smoke detection, flow switches, tamper switches,
speaker/strobes, duct smoke detectors and magnetic door release devices. The fire alarm system
shall be as manufactured by EST.

V.

RECEPTACLE DEVICES
Provide WP and GFI devices around the exterior of the building, and within 25 feet of all exterior
mounted mechanical equipment for general service.
Provide GFI devices in mechanical rooms, elevator pits, kitchens, pantries, bathrooms, janitors
closets, electric water coolers, and within 6 feet of all sinks.
Provide general use receptacles every 25 feet in corridors.
Provide receptacles around classroom perimeter, a minimum of 2 devices per wall.
Provide dedicated quadruplex device at workstations and proximity of teacher’s desks and
podiums.

VI.

LIGHTING
Scope of lighting work shall include lighting fixtures and controls for all areas, refer to lighting
designer’s specifications for fixture description.
Lighting Control: Provide a localized control system to control all lighting fixtures in each
classroom, office/work room, toilets, storage closet, etc. Components shall include room
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controllers, photo sensors for automatic daylighting control, vacancy and occupancy sensors, and
low voltage switches for pre-set scenes, dimming and switching controls. Rooms with single
lighting zones shall be provided with local wall box combination sensor switches. Corridors shall
have the ability to be scheduled for operation during occupied hours, and occupancy sensing.
VII.

EMERGENCY LIGHTING
Provide emergency circuits for energizing select lighting fixtures in building. Control of such
emergency circuits shall be integrated with the lighting controls of the space served via
compatible UL924 bypass control relay or UL1008 load transfer device.
Exit signs shall be a uniform type, red letters, LED backlit, connected to the emergency power
system.

VIII.

LIGHTNING PROTECTION SYSTEM
Provide a complete lightning protection system and connect to the ground loop as required by the
NEC. Provide a lightning arrester on the electric service and all low voltage systems entering the
building to obtain a Lightning Protection Inspection Certificate, UL96A for the project.

IX.

PHOTOVOLTAIC (PV) SYSTEM
Provide distribution arrangement for connection of utility line interactive photovoltaic system.
This includes exterior mounted disconnecting means at grade, service taps, metering equipment,
and raceway connections to BMS and IT systems. The photovoltaic system shall be a minimum
peak capacity of 309 kW. This system requires approximately 32,276 square feet. It is estimated
that the entire roof may be capable of supporting the PV system, however it is subject to
equipment locations and other obstructions that may cause shading of panels.
System capacity and efficiency based on Sunpower SPR-X21-345 panels utilizing inverters with
shade optimizers and fixed mounted at optimal tilt for this location.
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PLUMBING SYSTEM NARRATIVE – OPTION C
I. SYSTEM DESCRIPTION
Existing water service, water heating plant and cafeteria to be demolished.
Install a 4” domestic water service coordinated with the Local Water Utility Company.
Provide and install a full size reduced pressure backflow preventer on each building’s water
service.
Domestic hot and cold water: Install hot and cold-water distribution to plumbing fixtures and
other points of connection or service throughout as required by the program. Provide freezeproof exterior hydrants.
Domestic hot water shall be generated by a solar domestic hot water pre-heat system. The system
will be a drainback design and include an Drainback System pumping package. The package will
be pre-piped and wired to include the heat transfer reservoir, collector and storage tank circuit
pumps, a Plate & Frame heat exchanger and a differential controller with digital readout and BTU
monitoring. The domestic solar drainback system will include two arrays of four (4) panels piped
in reverse return for equal flow. Isolation, flow and balance valves shall be included on each
array. There shall be eight (8) Flat Plate Collectors. Collector frame shall be type 6063-T6
anodized extruded aluminum frames and battens. The Absorber Plate shall be a 100% copper
absorber plate and high-frequency forge welded to create a crystalline homogeneous connection
between the fin and riser tube. The panel shall include Low-Iron Tempered Glass with a total
solar energy transmission of 90%. The panels and pumping station will be connected to a 400
gallon pre-heat solar storage tank. The solar storage tank will be an unlined ASME vessel
manufactured from Duplex Stainless Steel and capable of a withstanding a maximum stored
water temperature of 180 degrees. The outlet connection of the 400 gallon solar pre-heat tank
will be piped to the cold water inlet of the backup electric ASME water heater.
The domestic hot water distribution will be divided in two temperature zones, 140 degree F
serving the kitchen and 105 degree F serving toilet room fixtures.
105 degree F water
distribution will be controlled with a thermostatic mixing valve assembly.
Sanitary: Install sanitary and vent piping serving water closets, urinals and floor drains. Install a
gravity building drain with a connection to the site sanitary sewer. Refer to Civil sections for
discharge location.
Waste: Install waste and vent piping serving lavatories, drinking fountains and mop sinks with
connection to the grey water harvesting system. Overflow from the grey water system shall be
by gravity with a connection to the site sanitary sewer. Refer to Civil sections for discharge
location. Collected grey water shall be piped independently of the domestic water system and
connected to water closets and urinals for flushing purposes.
Kitchen Waste: Drainage of kitchen plumbing fixtures, sinks, floor drains and floor sinks piped
to an exterior grease interceptor independent of the building sanitary system. Install venting of
fixtures and drains to atmosphere, independently of the building vent system. Provide indirect
waste piping from kitchen fixtures and equipment to floor receptor.
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Grease interceptor with 1500 U.S. gallons of liquid holding capacity; limited lifetime warranty;
made in the U.S.A; seamless, rotationally molded High Density Polyethylene with 3/8” uniform
wall thickness. 4” no hub inlet and outlet connections. Steel encased composite lids provide a
water / gas tight seal and have a minimum of 20,000 LB. load capacity - in accordance with the
loading requirements of AASHTO H20. Interceptor is tested and certified to the ASME
A112.14.3, CSA B481 and ANSI Z1001 Standards and listed with I.A.P.M.O.
Roof, terrace and areaway drainage shall be provided with connection to the rainwater harvesting
system. Overflow from the rainwater harvesting system shall discharge to the site storm sewer.
Refer to civil sections for discharge location. Areaway drains at lower levels shall incorporate
back-water valves to prevent flooding. Water collected in the rainwater harvesting system shall
be piped for connection to the irrigation system.
A non-potable (NPW) water system shall be installed incorporating an underground rainwater
harvesting storage tank, rainwater filtration, cartridge filtration, booster pumps, hydro-pneumatic
storage tank, pump controls, tank level controls, automatic programmable domestic water makeup and data collection points interfaced with the Energy Data Monitoring System (Building
Dashboard). The NPW system shall incorporate an independently piped distribution serving
irrigation water connections. All piping shall be clearly labeled throughout the system including
pipe, equipment, valves and outlets as a “Non-Potable Water System”. Domestic water make-up
shall be provided and equipped with backflow prevention. Alternate –Irrigation and toilet
flushing: In addition to the rainwater harvesting system, provide independently piped distribution
serving both irrigation and toilet/urinal flushing water connections. All piping shall be clearly
labeled throughout the system
II. PIPING AND VALVES

Piping:
Domestic water service piping below ground (4" size): Class 52 (exterior coated), cement lined
ductile iron push-on pipe, ANSI A2l.5l/AWWA Cl5l with 350 psi cement lined ductile iron
mechanical joint fittings ANSI A2l.10/AWWA C110 and ANSI A21.11/AWWA C111. Cement
lining on interior shall be in accordance with ANSI A21.4/AWWA C104.
Domestic hot, cold and hot water recirculation piping above ground (2” and smaller): Hard
drawn seamless Type L copper tubing ASTM B88. Wrought copper solder fittings or copper
press fittings
Domestic hot, cold and hot water recirculation piping above ground (2” and larger): Hard drawn
seamless Type L copper tubing ASTM B88 Copper Grooved-End Fittings: ASTM B 75 copper
tube or ASTM B 152 wrought copper fittings with copper tubing sized grooved ends GroovedEnd-Tube Couplings.

Valves:
Domestic water systems up to 2-1/2"size: 2 piece, full port, bronze threaded, extended stem, 400
psi WOG.
Butterfly valve for domestic water systems 3” and over:
Butterfly Valves
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300 CWP, Bronze, Grooved-End

Check valves for domestic water systems up to 2-1/2" size: class 125 all bronze, silent type,
threaded.
Check valves for domestic water systems sizes 3" and over: class 125 IBBM flanged, silent check
valve.
Balancing valve (domestic hot water circulation): all bronze, threaded end, calibrated stem,
balancing ports, Armstrong CBVT series.
Reduced pressure backflow preventers (RPD) - sizes 3/4" through 4": UL listed, AWWA, USC,
and SBCCI/IAPMO approved bronze body reduced pressure zone air gap equipped with stainless
steel relief and check valves, oversized copper funnel for pressure relief discharge piped to drain,
bronze test cocks, integral body unions, bronze strainer and inlet and outlet ball valves.
Manufacturer: Watts 909 series.
III. PUMPS

Elevator Sump Pump: Provide an Oil Smart Submersible Sump Pump- System
Contractor shall furnish all labor, materials, equipment and incidentals required to
provide a complete simplex oil smart pumping system as specified herein. Unit shall
consist of shut off valve, submersible pump, check valves, and electrical controls as
specified below.
Hot Water Recirculation Pumps: Description: Factory-assembled and -tested, in-line,
single-stage, close-coupled, overhung-impeller centrifugal pumps designed for
installation with pump and motor shaft mounted vertical. Casing: Radially split, cast
iron, with wear rings and threaded companion-flange connections for pumps with NPS 2
pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections.
Impeller: Statically and dynamically balanced, closed, and keyed to shaft. Stainless-steel
shaft, with copper-alloy shaft sleeve.
Alternate - Duplex Sewage Ejector Pumps: Provide a complete prepackaged duplex
pumping system. The system shall be by the same manufacturer as supplying the pump
and motor control panel so as to insure suitability and single source responsibility for all
equipment. The pump shall be able to pass a 2 1/2" spherical solid.
Alternate - Triplex Booster Pump: Furnish and install a pre-fabricated and tested variable
speed packaged triplex pumping system to maintain constant water delivery pressure. The
packaged pump system shall be a standard product of a single pump manufacturer. The
entire pump system including pumps and pump logic controller, shall be designed and
built by the same manufacturer.
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IV. DRAINS
Floor drain mechanical rooms: heavy duty floor drain with, cast iron body, bottom outlet, 9"
diameter cast iron top, trap primer connection, seepage pan and combination membrane flashing
clamp.
Floor drain toilet rooms: cast iron body, bottom outlet, 6” sqaure nickel bronze top, trap primer
connection, seepage pan and combination membrane flashing clamp.
Bi-functional Roof Drains: Casted Drain Bodies: Drain Bodies (sump) shall be one complete unit
and shall also include the outlet connections within the casting and must comply with LC 1021 in
regards to sump free area. Bi-Functional drains must have removable overflow pipe riser or
provide access to primary system to facilitate full pipe rodding of primary system from roof.
Separate strainers must be provided for the primary and overflow systems. Drains using one
strainer for both systems are not allowed. Manufacturer: Froet.
Roof drains: heavy duty drain with, 15" diameter cast iron body, bottom outlet, 12" diameter cast
iron dome, roof sump receiver, under-deck clamp, extension collar, and combination membrane
flashing clamp/gravel guard.
Areaway drain: heavy duty drain with, cast iron body, bottom outlet, 15" diameter cast iron top,
seepage pan and combination membrane flashing clamp.
Terrace drain: heavy duty drain with, cast iron body, bottom outlet, 14" square cast iron heel
proof grate, seepage pan and combination membrane flashing clamp.
V. PLUMBING FIXTURES
Water Closet: Vitreous china, wall hung, elongated siphon jet, flush valve, open front seat, angle
supply and stop, floor mounted support. Flush valve: 1.28 Gallons per Flush.
Urinal: Vitreous china, washout, wall hung, extended shields, flush valve, with floor mounted
support. Flush valve: 0.125 Gallons per Flush.
Lavatory: Vitreous china, wall or counter mounted, floor mounted support, supply and waste
fittings. Lavatory Faucet: Single hole, deck mounted, electronic sensor.
Mop Sinks: Molded stone floor receptor, supply and waste fittings, mop rack, and faucet hose.
Similar to Fiat or approved equal.
Electric Water Cooler: Bi-level; 2-bowl, with bottle filler, Wall hung, self-contained, electric,
air-cooled.
Sinks: Counter mounted stainless steel, self-rimming type, with supply and waste fittings and P
trap. Similar to Just or approved equal.
Handicap fixtures will be provided and set in accordance with the applicable codes.
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FIRE PROTECTION SYSTEM DESCRIPTION
Work shall include installation of a NFPA 13 fire sprinkler system throughout all existing and
renovated areas. Installation and materials shall be in accordance with local, state and owner’s
insurance company. All materials shall be UL/FM listed.
Document and verify new underground fire protection water supply is sufficient to supply the
new sprinkler system in accordance with NFPA 13 and local codes (provide hydraulic
calculations and water flow test, less than 1 year old).
Install a new 6” underground fire protection water service coordinated with the Local water
authority requirements, including tapping sleeve and curb valve.
Provide and install a full size reduced pressure detector assembly backflow preventer on the water
service.
Provide and install fire department connection(s) in order for local fire department to supplement
sprinkler/standpipe water supply. Exact location, type and quantity of fire department
connections shall be determined by local AHJ.
Fire Protection water supply will feed; riser check valve assemblies, (supplying fire sprinklers
throughout the building. Sprinkler control assemblies (control valves, check valves tamper
switches and flow switches) shall be utilized on each floor to create more manageable zones.
Install concealed pendent sprinklers within areas with finished sprinklers and install exposed
uprights, pendents, etc. within unfinished areas.
Exposed areas shall have custom piping and color, coordinate routing with architect (and receive
approval) prior to installation. Provide additional sprinklers (more than code) in order to ensure
symmetry, etc.
Contractor shall provide multiple layers of sprinklers within areas with “cloud” type ceilings.
Utilize concealed pendent sprinklers with clouds (custom color cover plates) and exposed
uprights and exposed piping (with custom color) at upper ceiling areas.
Dry pipe valve assembly shall supply sprinklers throughout any/all unheated areas.
The dry pipe valve assembly shall incorporate schedule 40 black steel piping, pressure and
tamper switches. Dry pipe valve assemblies shall supply concealed dry pendent sprinklers in
areas with finished ceilings and exposed uprights in unfinished areas. Provide an Inspector’s Test
Connection, piped to the exterior.
The dry pipe systems shall incorporate a pre engineered nitrogen generation systems including; a
cabinet, dry smart vent(s) for each zone, interface controller, etc. Similar to ECS pgen-5.
Contractor shall provide additional drum drips (routed to exterior with galvanized piping and
splash block) along with valved, threaded capped outlets to ensure entire system can be drained.
Provide exposed upright sprinklers in any/all combustible concealed spaces (attics, etc.)
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Provide closely spaced listed window sprinklers (6’-0” o.c.) at glazing, etc. as required to provide
rating
All sprinkler pipe passing through or crossing building seismic and/or expansion joints, shall
contain a flexible expansion loop, designed for seismic movement.
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MECHANICAL SYSTEM NARRATIVE – OPTION D

I.

DESIGN CONDITIONS
Outdoor Design Conditions:
Winter design dry bulb
Summer design dry bulb
Coincident wet bulb

0°F
87°F
73°F

Indoor Design Conditions:
Space Temperature Design Conditions
Summer
Space Type
DB
RH
°F
%
Classrooms
74
50+5
Dining/Student Dining
74
50+5
Electrical Rooms
90
NC
Entrance Vestibules
NC
NC
Gymnasiums
74
50+5
Kitchen/Dish
80
50+5
Lobby/Circulation
74
50+5
MDF
74
45
Mechanical Rooms
NC
NC
Offices
74
50+5
Stairs
NC
NC
Storage Rooms
80
50+5
Toilet rooms
74
50+5

Winter
DB
°F
68
68
NC
55
68
68
68
74
60
68
65
65
68

RH
%
NC
NC
NC
NC
NC
NC
NC
40
NC
NC
NC
NC
NC

NC – indicates no control over conditions will be provided.

II.

EXISTING HVAC SYSTEM DESCRIPTION & DEMOLITION
The existing building heating and cooling plant(s) consists of (2) condensing boilers and (1) Trane
Split direct expansion air coolded chiller. Under Option D, the cooling plant including but not limited
to piping, controls, etc. will be removed complete. The existing heating plant located within the
boiler room shall remain and all piping serving remote heating coils shall be removed and cut back to
the existing boiler for future connection.
Classrooms are presently heated and cooled via unit ventilators. Under the proposed renovation all
unit ventilators, piping, controls, etc. shall be removed complete. Under Option D, existing unit
ventilators and associated piping, controls, etc. will be removed complete.
Indoor air handling units with DX cooling coils serving the existing computer classroom, gym,
administration, library, etc. Under option D, all existing air handling units and associated ductwork,
piping, controls, etc. will be removed complete. All existing toilet & kitchen exhaust systems will be
removed complete under option D.
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III.

NEW HVAC SYSTEM DESCRIPTION
HVAC Option #1 – Air Cooled Variable Refrigerant Volume (VRV) System
System Option #1 shall consist of a variable refrigerant flow heat pump system. Heating and
cooling shall be provided to indoor spaces via VRF Heat Pumps similar to Daikin Applied
REYQ heat recovery equipment with a combined cooling capacity of 180 tons. Individual
spaces shall be heated and cooled via a combination of local ducted, wall mounted and/or
ceiling cassettes. The VRV equipment shall be capable of simulatenous heating and cooling
through the use of branch selector boxes.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F. The existing boiler plant shall not
be used to serve new building additions.
HVAC Option #2 – Water Cooled Variable Refrigerant Flow (VRV) System (Geothermal)
System Option #2 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Heating and cooling shall be provided to indoor spaces via water to water VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment with a combined cooling capacity of
180 tons. Individual spaces shall be heated and cooled via a combination of local ducted,
wall mounted and/or ceiling cassettes. The VRV equipment shall be capable of simulatenous
heating and cooling through the use of branch selector boxes.
Water shall be distributed from the existing boiler plant to each water cooled heat pymp
noted above as well as hot water finned tube radiation & radiant ceiling panels within the
renovated building as the primary source for heating only. The existing boiler plant shall not
be used to serve new building additions.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F. The existing boiler plant shall not
be used to serve new building additions.
HVAC Option #3 – Chilled Beams & Ground Source Heat Pump System (Geothermal)
System Option #4 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
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reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series and with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F. The existing boiler plant shall not
be used to serve new building additions.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #4 – Rooftop Unit & Variable Air Volume Units
Heating and cooling shall be provided via packaged DX Cooling & hot water coil or heat
pump roof top units similar to Daikin Applied Maverick II or Rebel Series equipment,
respectively. Supplemental electric heating coils will be provided for low ambient heating
conditions with the proposed heat pump roof top unitp. Each Zone shall be conditioned via a
roof mounted variable air volume air handling unit with energy recovery. Conditioned air
shall be ducted to each zone/space and controlled via a VAV terminal box. Each zone/space
is to be provided with VAV box with re-heat coils. Sound attenuation shall be provided on
the system inlet and outlet and be configured to mitigate any breakout noise.
Classrooms & Administration Ventilation (Option #1 through 5 only): Ventilation air shall be
provided to all classroom, administration, corridor & other public spaces via a central dedicated
outdoor air system (DOAS Unit). Ventilation air shall be ducted to each individual space/zone and
returned to the centrally located DOAS unit. The DOAS unit shall be furnished with energy recovery
and provided with sound attenuators on the system inlet and outlet to migigate any breakout noise.
Refer to air handling unit section below for additional requirements and capacities.
Classroom, Circulation & Administration (Option #4 Only): Each classroom wing and
administration area shall be conditioned via a roof mounted variable air volume heat pump air
handling unit with energy recovery. Conditioned air shall be ducted to each zone and controlled via a
VAV terminal box. Each classroom is to be provided with VAV box with electric re-heat coils.
Sound attenuation shall be provided on the system inlet and outlet and be configured to mitigate any
breakout noise.
Gymnasium (Option #1 thorough 6): This space shall be conditioned via a roof mounted air handling
heat pump system. Sound attenuation shall be provided on the system inlet and outlet and be
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configured to mitigate any breakout noise. The air system will be constant volume variable
temperature. Air distrubition will be supplied via exposed ductwork within the space and be field
painted. Supplemental electric heating coils will be provided for low ambient conditions. Refer to air
handling unit section below for additional requirements and capacities.
Miscellaneous Systems:
Mechanical equipment & electric rooms: These spaces shall be provided with unit heaters for
heating. Thermostatically controlled exhaust fans shall be provided for ventilation.
Toilet rooms: All toilet exhaust shall be ducted to the outdoors via an inline ceiling mounted fan to a
roof vent or wall mounted louver to the exterior. OR All toilet exhaust shall be ducted back to the
packaged energy recovery units associated with the air handling units serving the floor.
IDF Closets: Spaces will be air conditioned via split wall mounted ac units. Condensing units will be
located on the roof or at grade.
MDF Room: Space shall be air conditioned via a split computer room type ac unit with electric
heating coil and humidifier. Condensing units will be located on the roof or at grade. Space shall be
condition 24/7 on emergency power.
Elevator Machine Rooms: The machine room shall be continuously exhausted.
Copy Rooms/Janitors Closets: These spaces shall be continuously exhausted.

IV.

AIR HANDLING UNITS
Provide factory-assembled and tested air conditioning unit consisting of hot water or electric
heating, chilled water or DX cooling, fans, temperature controls, filters and dampers.
All components shall be mounted in a weather resistant steel cabinet with corrosion resistant coating
and exterior finish suitable for exterior installation. Provide minimum of 2 inch thick thermal
insulation, and exterior condensate drain connection, lifting lugs and removable panels or access
doors for access to all internal equipment.
Provide two inch MERV 8 prefilters and four inch MERV 13 final filters.
Provide forward-curved, centrifugal, belt-driven fans with adjustable sheaves. Provide unit
completely factory wired with necessary controls and with connections for power wiring. Provide
programmable thermostat
Provide roof curb for ductwork connection directly to the curb. Coordinate curb size with structural
framing modifications.

SYSTEM

AREA SERVED

SYSTEM
TYPE

COOLING
CAPACITY
(TONS)

AIRFLOW
(CFM)

COMPONENTS

DOAS-1

Classroom &

Constant

20

5,000

1, 2, 3, 4, 5, 6, 7,
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COOLING
CAPACITY
(TONS)

AREA SERVED

SYSTEM
TYPE

Administration

Volume

DOAS-2

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-1

Gymnasium

Variable
Volume

25

8,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-2
(Option
#6 Only)

Classroom &
Administration
(North East)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-3
(Option
#6 Only)

Classroom &
Administration
(North West)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-4
(Option
#6 Only)

Classroom &
Administration
(South East)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-5
(Option
#6 Only)

Classroom &
Administration
(South West)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

SYSTEM

AIRFLOW
(CFM)

COMPONENTS
8&9

Air Handling Unit Components:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

V.

Pre and Final Filters.
Minimum Outside Air Dampers.
Air to Air Heat Pump (HVAC System #1, 2 & 4 Only)
Hot Water Pre-heat Coil. (HVAC System #3 Only)
Chilled Water Cooling Coil. (HVAC System #3 Only)
Supply Fan.
Variable Speed Drive Unit(s).
Return Fan.
Energy Recovery Wheel
Pressure independent electronically controlled VAV boxes with hot water reheat (Option #6
Only)

BUILDING CONTROL SYSTEM
The building control system will be a complete Direct Digital Control system including control
panels, sensors, thermostats, temperature and pressure transmitters, gauges, valves, dampers,
operators, relays, and other equipment and appurtenances, including electrical wiring.

Fort River Feasibility Study
Kohler Ronan

ELECTRICAL SYSTEM NARRATIVE – OPTION D
I.

ELECTRICAL SERVICES
The existing utility service equipment is rated for 2000A at 208/120V. The incoming service
conductors and transformer appear to be only capable of supporting up to a 1500A electrical
service. The intended HVAC and hot water heating program will require upgrade of the electric
service. In addition, the photovoltaic system output will likely affect the transformer size
provided by the utility company.
Utility service to the site shall be upgraded to provide up to 1200A at 480/277V to the building.
The work shall include modification of the primary feeder bank, including manholes and
conduit, and new transformer pad with grounding. The utility company shall furnish primary
cable and transformer.
The customer side service conductors shall be 4-sets of 4-600 kcmil in 4” conduits below grade in
concrete encasement. The duct bank shall connect the secondary side of the transformer and enter
directly into the electric service room.

II.

SECONDARY ELECTRICAL SERVICE AND DISTRIBUTION
The main switch and distribution switchboard shall be rated for 1200A MCB-480/277 volt, 3phase, 4-wire. Provide with TVSS system rated for 240kA per phase. Provide a utility approved
meter and separate customer electronic power monitoring multimeter. Provide a second
dedicated service switch, 800AF/100AT fully adjustable mission critical grade, for supply to
emergency distribution equipment.
The distribution switchboard shall be 1200A MLO-480/277 volt, 3-phase, 4-wire.
Lighting panels shall generally be 480/277V rated 100A, 42 poles. Receptacle panels shall
generally be 208/108V rated 225A, 42 poles.
Switchboard and panelboards shall have copper bus and bolt on circuit breakers, surface or
flush mounting.
Branch panelboards and feeder switches shall be provided with power metering equipment to
measure consumption of plug loads, lighting, and hvac equipment separately. Equipment
includes meters, closed and open style CTs, interconnection wiring, panel mounted branch
circuit monitors, server, and software license agreement.
Transformers shall have copper windings and shall be rated for 115C rise.

III.

EMERGENCY POWER SYSTEM
Provide a diesel fired emergency generator to serve all emergency and standby loads including
but not limited to emergency lighting, fire alarm, and controls, sewage ejectors, sump pumps,
communications closets, security, and school intercom/PA system. Generator shall be located
outdoors in quiet site 2 attenuating weather tight enclosure. A skid mounted fuel tank with
double wall construction shall be located within the generator base. Provide tank with capacity
for 24 hours of operation at full load.
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Emergency power system capacity is estimated for three options. Option 1 is minimal, legally
required backup plus sewage ejectors (description above). Option 2 provides for freeze
protection in addition to option 1 loads, similar to the existing building. Option 3 provides for
full building backup.
OPTION 1 – No freeze protection – 150 kW
OPTION 2 – Freeze protection, combination electric and gas heat, 500 kW
OPTION 3 – Full building backup – 800 kW
Space shall be reserved for a dedicated generator distribution closet within the building
provided with the following equipment:
Generator distribution board
Automatic transfer switches
Step-down transformers
Emergency and Standby power panels
Automatic transfer switches shall be 4-pole, neutral switching type, outfitted with power
monitoring system, exerciser, test switches, and capable of manual and automatic operation.
Reference switch design is ASCO 7000 series.
IV.

FIRE ALARM SYSTEM
Provide an addressable type fire alarm system with voice evacuation. The system shall consist
of a control panel, battery cabinet, annunciator panel, printer and all necessary peripheral
devices, including but not limited to pull-stations, area smoke detection, flow switches, tamper
switches, speaker/strobes, duct smoke detectors and magnetic door release devices. The fire
alarm system shall be as manufactured by EST.

V.

RECEPTACLE DEVICES
Provide WP and GFI devices around the exterior of the building, and within 25 feet of all exterior
mounted mechanical equipment for general service.
Provide GFI devices in mechanical rooms, elevator pits, kitchens, pantries, bathrooms, janitors
closets, electric water coolers, and within 6 feet of all sinks.
Provide general use receptacles every 25 feet in corridors.
Provide receptacles around classroom perimeter, a minimum of 2 devices per wall.
Provide dedicated quadruplex device at workstations and proximity of teacher’s desks and
podiums.

VI.

LIGHTING
Scope of lighting work shall include lighting fixtures and controls for all areas, refer to lighting
designer’s specifications for fixture description.
Lighting Control: Provide a localized control system to control all lighting fixtures in each
classroom, office/work room, toilets, storage closet, etc. Components shall include room
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controllers, photo sensors for automatic daylighting control, vacancy and occupancy sensors,
and low voltage switches for pre-set scenes, dimming and switching controls. Rooms with
single lighting zones shall be provided with local wall box combination sensor switches.
Corridors shall have the ability to be scheduled for operation during occupied hours, and
occupancy sensing.
VII.

EMERGENCY LIGHTING
Provide emergency circuits for energizing select lighting fixtures in building. Control of such
emergency circuits shall be integrated with the lighting controls of the space served via
compatible UL924 bypass control relay or UL1008 load transfer device.
Exit signs shall be a uniform type, red letters, LED backlit, connected to the emergency power
system.

VIII.

LIGHTNING PROTECTION SYSTEM
Provide a complete lightning protection system and connect to the ground loop as required by
the NEC. Provide a lightning arrester on the electric service and all low voltage systems
entering the building to obtain a Lightning Protection Inspection Certificate, UL96A for the
project.

IX.

PHOTOVOLTAIC (PV) SYSTEM
Provide distribution arrangement for connection of utility line interactive photovoltaic system.
This includes exterior mounted disconnecting means at grade, service taps, metering equipment,
and raceway connections to BMS and IT systems. The photovoltaic system shall be a minimum
peak capacity of 210 kW. This system requires approximately 21,964 square feet. It is estimated
that the entire roof may be capable of supporting the PV system, however it is subject to
equipment locations and other obstructions that may cause shading of panels.
System capacity and efficiency based on Sunpower SPR-X21-345 panels utilizing inverters
with shade optimizers and fixed mounted at optimal tilt for this location.
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PLUMBING SYSTEM NARRATIVE – OPTION D
I. SYSTEM DESCRIPTION
Existing water service and water heating plan to remain. Provide and install a full size reduced
pressure backflow preventer on building’s water service.
Domestic hot and cold water: Existing hot and cold-water distribution to serve plumbing fixtures
and other points of connection or service throughout the renovated areas. Provide freeze-proof
exterior hydrants.
Domestic hot water for the new construction shall be generated by electric instantaneous water
heater(s).
The existing domestic hot water distribution will be divided in two temperature zones, 140 degree
F serving the kitchen and 105 degree F serving toilet room fixtures. 105 degree F water
distribution will be controlled with a thermostatic mixing valve assembly.
Sanitary: Install sanitary and vent piping serving water closets, urinals and floor drains. Install a
gravity building drain with a connection to the site sanitary sewer. Refer to Civil sections for
discharge location.
Waste: Install waste and vent piping serving lavatories, drinking fountains and mop sinks with
connection to the grey water harvesting system. Overflow from the grey water system shall be
by gravity with a connection to the site sanitary sewer. Refer to Civil sections for discharge
location.
Kitchen Waste: Drainage of kitchen plumbing fixtures, sinks, floor drains and floor sinks piped
to an exterior grease interceptor independent of the building sanitary system. Install venting of
fixtures and drains to atmosphere, independently of the building vent system. Provide indirect
waste piping from kitchen fixtures and equipment to floor receptor.
Exterior grease interceptor with 1500 U.S. gallons of liquid holding capacity; limited lifetime
warranty; made in the U.S.A; seamless, rotationally molded High Density Polyethylene with 3/8”
uniform wall thickness. 4” no hub inlet and outlet connections. Steel encased composite lids
provide a water / gas tight seal and have a minimum of 20,000 LB. load capacity - in accordance
with the loading requirements of AASHTO H20. Interceptor is tested and certified to the ASME
A112.14.3, CSA B481 and ANSI Z1001 Standards and listed with I.A.P.M.O.
Roof, terrace and areaway drainage shall be provided with connection to the rainwater harvesting
system. Overflow from the rainwater harvesting system shall discharge to the site storm sewer.
Refer to civil sections for discharge location. Areaway drains at lower levels shall incorporate
back-water valves to prevent flooding. Water collected in the rainwater harvesting system shall
be piped for connection to the irrigation system.
II. PIPING AND VALVES

Piping:
Domestic water service piping below ground (3" size): Class 52 (exterior coated), cement lined
ductile iron push-on pipe, ANSI A2l.5l/AWWA Cl5l with 350 psi cement lined ductile iron
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mechanical joint fittings ANSI A2l.10/AWWA C110 and ANSI A21.11/AWWA C111. Cement
lining on interior shall be in accordance with ANSI A21.4/AWWA C104.
Domestic hot, cold and hot water recirculation piping above ground (2” and smaller): Hard
drawn seamless Type L copper tubing ASTM B88. Wrought copper solder fittings or copper
press fittings
Domestic hot, cold and hot water recirculation piping above ground (2” and larger): Hard drawn
seamless Type L copper tubing ASTM B88 Copper Grooved-End Fittings: ASTM B 75 copper
tube or ASTM B 152 wrought copper fittings with copper tubing sized grooved ends GroovedEnd-Tube Couplings.

Valves:
Domestic water systems up to 2-1/2"size: 2 piece, full port, bronze threaded, extended stem, 400
psi WOG.
Butterfly valve for domestic water systems 3” and over:
Butterfly Valves

300 CWP, Bronze, Grooved-End

Check valves for domestic water systems up to 2-1/2" size: class 125 all bronze, silent type,
threaded.
Check valves for domestic water systems sizes 3" and over: class 125 IBBM flanged, silent check
valve.
Balancing valve (domestic hot water circulation): all bronze, threaded end, calibrated stem,
balancing ports, Armstrong CBVT series.
Reduced pressure backflow preventers (RPD) - sizes 3/4" through 4": UL listed, AWWA, USC,
and SBCCI/IAPMO approved bronze body reduced pressure zone air gap equipped with stainless
steel relief and check valves, oversized copper funnel for pressure relief discharge piped to drain,
bronze test cocks, integral body unions, bronze strainer and inlet and outlet ball valves.
Manufacturer: Watts 909 series.
III. PUMPS

Elevator Sump Pump: Provide an Oil Smart Submersible Sump Pump- System
Contractor shall furnish all labor, materials, equipment and incidentals required to
provide a complete simplex oil smart pumping system as specified herein. Unit shall
consist of shut off valve, submersible pump, check valves, and electrical controls as
specified below.
Alternate - Duplex Sewage Ejector Pumps: Provide a complete prepackaged duplex
pumping system. The system shall be by the same manufacturer as supplying the pump
and motor control panel so as to insure suitability and single source responsibility for all
equipment. The pump shall be able to pass a 2 1/2" spherical solid.
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Alternate - Triplex Booster Pump: Furnish and install a pre-fabricated and tested variable
speed packaged triplex pumping system to maintain constant water delivery pressure. The
packaged pump system shall be a standard product of a single pump manufacturer. The
entire pump system including pumps and pump logic controller, shall be designed and
built by the same manufacturer.
IV. DOMESTIC WATER HEATING – NEW ADDITIONS
Instantaneous Electric:
Water heaters serving bathroom group lavatories shall be thermostatically controlled electric
instantaneous point of use with integrated mixing valve. Provide one unit per two lavatories,
rated at 55oF temperature rise @ 1 gpm.
Water heaters serving facility sinks shall be electric instantaneous point of use rated at 73oF
temperature rise @ 1.5 gpm.
Water heaters serving janitor closet mop sinks shall be electric instantaneous point of use rated at
78oF temperature rise @ 2 gpm.
V. DRAINS
Floor drain mechanical rooms: heavy duty floor drain with, cast iron body, bottom outlet, 9"
diameter cast iron top, trap primer connection, seepage pan and combination membrane flashing
clamp.
Floor drain toilet rooms: cast iron body, bottom outlet, 6” sqaure nickel bronze top, trap primer
connection, seepage pan and combination membrane flashing clamp.
Bi-functional Roof Drains: Casted Drain Bodies: Drain Bodies (sump) shall be one complete unit
and shall also include the outlet connections within the casting and must comply with LC 1021 in
regards to sump free area. Bi-Functional drains must have removable overflow pipe riser or
provide access to primary system to facilitate full pipe rodding of primary system from roof.
Separate strainers must be provided for the primary and overflow systems. Drains using one
strainer for both systems are not allowed. Manufacturer: Froet.
Roof drains: heavy duty drain with, 15" diameter cast iron body, bottom outlet, 12" diameter cast
iron dome, roof sump receiver, under-deck clamp, extension collar, and combination membrane
flashing clamp/gravel guard.
Areaway drain: heavy duty drain with, cast iron body, bottom outlet, 15" diameter cast iron top,
seepage pan and combination membrane flashing clamp.
Terrace drain: heavy duty drain with, cast iron body, bottom outlet, 14" square cast iron heel
proof grate, seepage pan and combination membrane flashing clamp.
VI. PLUMBING FIXTURES
Water Closet: Vitreous china, wall hung, elongated siphon jet, flush valve, open front seat, angle
supply and stop, floor mounted support. Flush valve: 1.28 Gallons per Flush.
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Urinal: Vitreous china, washout, wall hung, extended shields, flush valve, with floor mounted
support. Flush valve: 0.125 Gallons per Flush.
Lavatory: Vitreous china, wall or counter mounted, floor mounted support, supply and waste
fittings. Lavatory Faucet: Single hole, deck mounted, electronic sensor.
Mop Sinks: Molded stone floor receptor, supply and waste fittings, mop rack, and faucet hose.
Similar to Fiat or approved equal.
Electric Water Cooler: Bi-level; 2-bowl, with bottle filler, Wall hung, self-contained, electric,
air-cooled.
Sinks: Counter mounted stainless steel, self-rimming type, with supply and waste fittings and P
trap. Similar to Just or approved equal.
Handicap fixtures will be provided and set in accordance with the applicable codes.
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FIRE PROTECTION SYSTEM DESCRIPTION
Work shall include installation of a NFPA 13 fire sprinkler system throughout all existing and
renovated areas. Installation and materials shall be in accordance with local, state and owner’s
insurance company. All materials shall be UL/FM listed.
Document and verify new underground fire protection water supply is sufficient to supply the
new sprinkler system in accordance with NFPA 13 and local codes (provide hydraulic
calculations and water flow test, less than 1 year old).
Install a new 6” underground fire protection water service coordinated with the Local water
authority requirements, including tapping sleeve and curb valve.
Provide and install a full size reduced pressure detector assembly backflow preventer on the water
service.
Provide and install fire department connection(s) in order for local fire department to supplement
sprinkler/standpipe water supply. Exact location, type and quantity of fire department
connections shall be determined by local AHJ.
Fire Protection water supply will feed; riser check valve assemblies, (supplying fire sprinklers
throughout the building. Sprinkler control assemblies (control valves, check valves tamper
switches and flow switches) shall be utilized on each floor to create more manageable zones.
Install concealed pendent sprinklers within areas with finished sprinklers and install exposed
uprights, pendents, etc. within unfinished areas.
Exposed areas shall have custom piping and color, coordinate routing with architect (and receive
approval) prior to installation. Provide additional sprinklers (more than code) in order to ensure
symmetry, etc.
Contractor shall provide multiple layers of sprinklers within areas with “cloud” type ceilings.
Utilize concealed pendent sprinklers with clouds (custom color cover plates) and exposed
uprights and exposed piping (with custom color) at upper ceiling areas.
Dry pipe valve assembly shall supply sprinklers throughout any/all unheated areas.
The dry pipe valve assembly shall incorporate schedule 40 black steel piping, pressure and
tamper switches. Dry pipe valve assemblies shall supply concealed dry pendent sprinklers in
areas with finished ceilings and exposed uprights in unfinished areas. Provide an Inspector’s Test
Connection, piped to the exterior.
The dry pipe systems shall incorporate a pre engineered nitrogen generation systems including; a
cabinet, dry smart vent(s) for each zone, interface controller, etc. Similar to ECS pgen-5.
Contractor shall provide additional drum drips (routed to exterior with galvanized piping and
splash block) along with valved, threaded capped outlets to ensure entire system can be drained.
Provide exposed upright sprinklers in any/all combustible concealed spaces (attics, etc.)
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Provide closely spaced listed window sprinklers (6’-0” o.c.) at glazing, etc. as required to provide
rating
All sprinkler pipe passing through or crossing building seismic and/or expansion joints, shall
contain a flexible expansion loop, designed for seismic movement.
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MECHANICAL SYSTEM NARRATIVE – OPTION E

I.

DESIGN CONDITIONS
Outdoor Design Conditions:
Winter design dry bulb
Summer design dry bulb
Coincident wet bulb

0°F
87°F
73°F

Indoor Design Conditions:
Space Temperature Design Conditions
Summer
Space Type
DB
RH
°F
%
Classrooms
74
50+5
Dining/Student Dining
74
50+5
Electrical Rooms
90
NC
Entrance Vestibules
NC
NC
Gymnasiums
74
50+5
Kitchen/Dish
80
50+5
Lobby/Circulation
74
50+5
MDF
74
45
Mechanical Rooms
NC
NC
Offices
74
50+5
Stairs
NC
NC
Storage Rooms
80
50+5
Toilet rooms
74
50+5

Winter
DB
°F
68
68
NC
55
68
68
68
74
60
68
65
65
68

RH
%
NC
NC
NC
NC
NC
NC
NC
40
NC
NC
NC
NC
NC

NC – indicates no control over conditions will be provided.

II.

EXISTING HVAC SYSTEM DESCRIPTION & DEMOLITION
The existing building heating and cooling plant(s) consists of (2) condensing boilers and (1) Trane
Split direct expansion air coolded chiller. Under Option E, the cooling plant including but not limited
to piping, controls, etc. will be removed complete. The existing heating plant located within the
boiler room shall remain and all piping serving remote heating coils shall be removed and cut back to
the existing boiler for future connection.
Classrooms are presently heated and cooled via unit ventilators. Under the proposed renovation all
unit ventilators, piping, controls, etc. shall be removed complete. Under Option E, existing unit
ventilators and associated piping, controls, etc. will be removed complete.
Indoor air handling units with DX cooling coils serving the existing computer classroom, gym,
administration, library, etc. Under option E, all existing air handling units and associated ductwork,
piping, controls, etc. will be removed complete.
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All existing toilet & kitchen exhaust systems will be removed complete under option E.

III.

NEW HVAC SYSTEM DESCRIPTION
HVAC Option #1 – Air Cooled Variable Refrigerant Volume (VRV) System
System Option #1 shall consist of a variable refrigerant flow heat pump system. Heating and
cooling shall be provided to indoor spaces via VRF Heat Pumps similar to Daikin Applied
REYQ heat recovery equipment with a combined cooling capacity of 180 tons. Individual
spaces shall be heated and cooled via a combination of local ducted, wall mounted and/or
ceiling cassettes. The VRV equipment shall be capable of simulatenous heating and cooling
through the use of branch selector boxes.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F. The existing boiler plant shall not
be used to serve new building additions.
HVAC Option #2 – Water Cooled Variable Refrigerant Flow (VRV) System (Geothermal)
System Option #2 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Heating and cooling shall be provided to indoor spaces via water to water VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment with a combined cooling capacity of
180 tons. Individual spaces shall be heated and cooled via a combination of local ducted,
wall mounted and/or ceiling cassettes. The VRV equipment shall be capable of simulatenous
heating and cooling through the use of branch selector boxes.
Water shall be distributed from the existing boiler plant to each water cooled heat pymp
noted above as well as hot water finned tube radiation & radiant ceiling panels within the
renovated building as the primary source for heating only. The existing boiler plant shall not
be used to serve new building additions.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F. The existing boiler plant shall not
be used to serve new building additions.
HVAC Option #3 – Chilled Beams & Ground Source Heat Pump System (Geothermal)
System Option #4 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
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bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series and with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F. The existing boiler plant shall not
be used to serve new building additions.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #4 – Rooftop Unit & Variable Air Volume Units
Heating and cooling shall be provided via packaged DX Cooling & hot water coil or heat
pump roof top units similar to Daikin Applied Maverick II or Rebel Series equipment,
respectively. Supplemental electric heating coils will be provided for low ambient heating
conditions with the proposed heat pump roof top unitp. Each Zone shall be conditioned via a
roof mounted variable air volume air handling unit with energy recovery. Conditioned air
shall be ducted to each zone/space and controlled via a VAV terminal box. Each zone/space
is to be provided with VAV box with re-heat coils. Sound attenuation shall be provided on
the system inlet and outlet and be configured to mitigate any breakout noise.
Classrooms & Administration Ventilation (Option #1 through 3 only): Ventilation air shall be
provided to all classroom, administration, corridor & other public spaces via a central dedicated
outdoor air system (DOAS Unit). Ventilation air shall be ducted to each individual space/zone and
returned to the centrally located DOAS unit. The DOAS unit shall be furnished with energy recovery
and provided with sound attenuators on the system inlet and outlet to migigate any breakout noise.
Refer to air handling unit section below for additional requirements and capacities.
Classroom, Circulation & Administration (Option #4 Only): Each classroom wing and
administration area shall be conditioned via a roof mounted variable air volume heat pump air
handling unit with energy recovery. Conditioned air shall be ducted to each zone and controlled via a
VAV terminal box. Each classroom is to be provided with VAV box with electric re-heat coils.
Sound attenuation shall be provided on the system inlet and outlet and be configured to mitigate any
breakout noise.
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Gymnasium (Option #1 thorough 4): This space shall be conditioned via a roof mounted air handling
heat pump system. Sound attenuation shall be provided on the system inlet and outlet and be
configured to mitigate any breakout noise. The air system will be constant volume variable
temperature. Air distrubition will be supplied via exposed ductwork within the space and be field
painted. Supplemental electric heating coils will be provided for low ambient conditions. Refer to air
handling unit section below for additional requirements and capacities.
Miscellaneous Systems:
Mechanical equipment & electric rooms: These spaces shall be provided with unit heaters for
heating. Thermostatically controlled exhaust fans shall be provided for ventilation.
Toilet rooms: All toilet exhaust shall be ducted to the outdoors via an inline ceiling mounted fan to a
roof vent or wall mounted louver to the exterior. OR All toilet exhaust shall be ducted back to the
packaged energy recovery units associated with the air handling units serving the floor.
IDF Closets: Spaces will be air conditioned via split wall mounted ac units. Condensing units will be
located on the roof or at grade.
MDF Room: Space shall be air conditioned via a split computer room type ac unit with electric
heating coil and humidifier. Condensing units will be located on the roof or at grade. Space shall be
condition 24/7 on emergency power.
Elevator Machine Rooms: The machine room shall be continuously exhausted.
Copy Rooms/Janitors Closets: These spaces shall be continuously exhausted.

IV.

AIR HANDLING UNITS
Provide factory-assembled and tested air conditioning unit consisting of hot water or electric
heating, chilled water or DX cooling, fans, temperature controls, filters and dampers.
All components shall be mounted in a weather resistant steel cabinet with corrosion resistant coating
and exterior finish suitable for exterior installation. Provide minimum of 2 inch thick thermal
insulation, and exterior condensate drain connection, lifting lugs and removable panels or access
doors for access to all internal equipment.
Provide two inch MERV 8 prefilters and four inch MERV 13 final filters.
Provide forward-curved, centrifugal, belt-driven fans with adjustable sheaves. Provide unit
completely factory wired with necessary controls and with connections for power wiring. Provide
programmable thermostat
Provide roof curb for ductwork connection directly to the curb. Coordinate curb size with structural
framing modifications.
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SYSTEM

AREA SERVED

SYSTEM
TYPE

COOLING
CAPACITY
(TONS)

AIRFLOW
(CFM)

COMPONENTS

DOAS-1

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

DOAS-2

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-1

Gymnasium

Variable
Volume

25

8,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-2
(Option
#6 Only)

Classroom &
Administration
(North East)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-3
(Option
#6 Only)

Classroom &
Administration
(North West)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-4
(Option
#6 Only)

Classroom &
Administration
(South East)

Variable
Volume

35

12,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-5
(Option
#6 Only)

Classroom &
Administration
(South West)

Variable
Volume

12,000

1, 2, 3, 6, 7, 8, 9
& 10

35

Air Handling Unit Components:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

V.

Pre and Final Filters.
Minimum Outside Air Dampers.
Air to Air Heat Pump (HVAC System #1, 2 & 4 Only)
Hot Water Pre-heat Coil. (HVAC System #3 Only)
Chilled Water Cooling Coil. (HVAC System #3 Only)
Supply Fan.
Variable Speed Drive Unit(s).
Return Fan.
Energy Recovery Wheel
Pressure independent electronically controlled VAV boxes with hot water reheat (Option #6
Only)

BUILDING CONTROL SYSTEM
The building control system will be a complete Direct Digital Control system including control
panels, sensors, thermostats, temperature and pressure transmitters, gauges, valves, dampers,
operators, relays, and other equipment and appurtenances, including electrical wiring.
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ELECTRICAL SYSTEM NARRATIVE – OPTION E
I.

ELECTRICAL SERVICES
The existing utility service equipment is rated for 2000A at 208/120V. The incoming service
conductors and transformer appear to be only capable of supporting up to a 1500A electrical
service. The intended HVAC and hot water heating program will require upgrade of the electric
service. In addition, the photovoltaic system output will likely affect the transformer size
provided by the utility company.
Utility service to the site shall be upgraded to provide up to 1200A at 480/277V to the building.
The work shall include modification of the primary feeder bank, including manholes and conduit,
and new transformer pad with grounding. The utility company shall furnish primary cable and
transformer.
The customer side service conductors shall be 4-sets of 4-600 kcmil in 4” conduits below grade in
concrete encasement. The duct bank shall connect the secondary side of the transformer and enter
directly into the electric service room.

II.

SECONDARY ELECTRICAL SERVICE AND DISTRIBUTION
The main switch and distribution switchboard shall be rated for 1200A MCB-480/277 volt, 3phase, 4-wire. Provide with TVSS system rated for 240kA per phase. Provide a utility approved
meter and separate customer electronic power monitoring multimeter. Provide a second dedicated
service switch, 800AF/100AT fully adjustable mission critical grade, for supply to emergency
distribution equipment.
The distribution switchboard shall be 1200A MLO-480/277 volt, 3-phase, 4-wire.
Lighting panels shall generally be 480/277V rated 100A, 42 poles. Receptacle panels shall
generally be 208/108V rated 225A, 42 poles.
Switchboard and panelboards shall have copper bus and bolt on circuit breakers, surface or flush
mounting.
Branch panelboards and feeder switches shall be provided with power metering equipment to
measure consumption of plug loads, lighting, and hvac equipment separately. Equipment includes
meters, closed and open style CTs, interconnection wiring, panel mounted branch circuit
monitors, server, and software license agreement.
Transformers shall have copper windings and shall be rated for 115C rise.

III.

EMERGENCY POWER SYSTEM
Provide a diesel fired emergency generator to serve all emergency and standby loads including
but not limited to emergency lighting, fire alarm, and controls, sewage ejectors, sump pumps,
communications closets, security, and school intercom/PA system. Generator shall be located
outdoors in quiet site 2 attenuating weather tight enclosure. A skid mounted fuel tank with double
wall construction shall be located within the generator base. Provide tank with capacity for 24
hours of operation at full load.
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Emergency power system capacity is estimated for three options. Option 1 is minimal, legally
required backup plus sewage ejectors (description above). Option 2 provides for freeze protection
in addition to option 1 loads, similar to the existing building. Option 3 provides for full building
backup.
OPTION 1 – No freeze protection – 150 kW
OPTION 2 – Freeze protection, combination electric and gas heat, 500 kW
OPTION 3 – Full building backup – 800 kW
Space shall be reserved for a dedicated generator distribution closet within the building provided
with the following equipment:
Generator distribution board
Automatic transfer switches
Step-down transformers
Emergency and Standby power panels
Automatic transfer switches shall be 4-pole, neutral switching type, outfitted with power
monitoring system, exerciser, test switches, and capable of manual and automatic operation.
Reference switch design is ASCO 7000 series.
IV.

FIRE ALARM SYSTEM
Provide an addressable type fire alarm system with voice evacuation. The system shall consist of
a control panel, battery cabinet, annunciator panel, printer and all necessary peripheral devices,
including but not limited to pull-stations, area smoke detection, flow switches, tamper switches,
speaker/strobes, duct smoke detectors and magnetic door release devices. The fire alarm system
shall be as manufactured by EST.

V.

RECEPTACLE DEVICES
Provide WP and GFI devices around the exterior of the building, and within 25 feet of all exterior
mounted mechanical equipment for general service.
Provide GFI devices in mechanical rooms, elevator pits, kitchens, pantries, bathrooms, janitors
closets, electric water coolers, and within 6 feet of all sinks.
Provide general use receptacles every 25 feet in corridors.
Provide receptacles around classroom perimeter, a minimum of 2 devices per wall.
Provide dedicated quadruplex device at workstations and proximity of teacher’s desks and
podiums.

VI.

LIGHTING
Scope of lighting work shall include lighting fixtures and controls for all areas, refer to lighting
designer’s specifications for fixture description.
Lighting Control: Provide a localized control system to control all lighting fixtures in each
classroom, office/work room, toilets, storage closet, etc. Components shall include room
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controllers, photo sensors for automatic daylighting control, vacancy and occupancy sensors, and
low voltage switches for pre-set scenes, dimming and switching controls. Rooms with single
lighting zones shall be provided with local wall box combination sensor switches. Corridors shall
have the ability to be scheduled for operation during occupied hours, and occupancy sensing.
VII.

EMERGENCY LIGHTING
Provide emergency circuits for energizing select lighting fixtures in building. Control of such
emergency circuits shall be integrated with the lighting controls of the space served via
compatible UL924 bypass control relay or UL1008 load transfer device.
Exit signs shall be a uniform type, red letters, LED backlit, connected to the emergency power
system.

VIII.

LIGHTNING PROTECTION SYSTEM
Provide a complete lightning protection system and connect to the ground loop as required by the
NEC. Provide a lightning arrester on the electric service and all low voltage systems entering the
building to obtain a Lightning Protection Inspection Certificate, UL96A for the project.

IX.

PHOTOVOLTAIC (PV) SYSTEM
Provide distribution arrangement for connection of utility line interactive photovoltaic system.
This includes exterior mounted disconnecting means at grade, service taps, metering equipment,
and raceway connections to BMS and IT systems. The photovoltaic system shall be a minimum
peak capacity of 89 kW. This system requires approximately 9,314 square feet. It is estimated that
the entire roof may be capable of supporting the PV system, however it is subject to equipment
locations and other obstructions that may cause shading of panels.
System capacity and efficiency based on Sunpower SPR-X21-345 panels utilizing inverters with
shade optimizers and fixed mounted at optimal tilt for this location.
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PLUMBING SYSTEM NARRATIVE – OPTION E
I. SYSTEM DESCRIPTION
Existing water service and water heating plan to remain. Provide and install a full size reduced
pressure backflow preventer on building’s water service.
Domestic hot and cold water: Existing hot and cold-water distribution to serve plumbing fixtures
and other points of connection or service throughout the renovated areas. Provide freeze-proof
exterior hydrants.
Domestic hot water for the new construction shall be generated by electric instantaneous water
heater(s).
The existing domestic hot water distribution will be divided in two temperature zones, 140 degree
F serving the kitchen and 105 degree F serving toilet room fixtures. 105 degree F water
distribution will be controlled with a thermostatic mixing valve assembly.
Sanitary: Install sanitary, waste and vent piping serving water closets, urinals, lavatories,
drinking fountains, mop sinks and floor drains. Install a gravity building drain with a connection
to the site sanitary sewer. Refer to Civil sections for discharge location.
Kitchen Waste: Drainage of kitchen plumbing fixtures, sinks, floor drains and floor sinks piped
to an exterior grease interceptor independent of the building sanitary system. Install venting of
fixtures and drains to atmosphere, independently of the building vent system. Provide indirect
waste piping from kitchen fixtures and equipment to floor receptor.
Exterior grease interceptor with 1500 U.S. gallons of liquid holding capacity; limited lifetime
warranty; made in the U.S.A; seamless, rotationally molded High Density Polyethylene with 3/8”
uniform wall thickness. 4” no hub inlet and outlet connections. Steel encased composite lids
provide a water / gas tight seal and have a minimum of 20,000 LB. load capacity - in accordance
with the loading requirements of AASHTO H20. Interceptor is tested and certified to the ASME
A112.14.3, CSA B481 and ANSI Z1001 Standards and listed with I.A.P.M.O.

Roof drains (primary and secondary) serving flat roof areas piped to interior rain leaders
and underground storm drain piping. All downspouts and rain leaders will drain to the
site storm sewer system. Secondary or emergency roof drainage serving flat roof areas
will be piped independently to the building’s exterior discharging above grade.
II. PIPING AND VALVES

Piping:
Domestic water service piping below ground (3" size): Class 52 (exterior coated), cement
lined ductile iron push-on pipe, ANSI A2l.5l/AWWA Cl5l with 350 psi cement lined
ductile iron mechanical joint fittings ANSI A2l.10/AWWA C110 and ANSI
A21.11/AWWA C111. Cement lining on interior shall be in accordance with ANSI
A21.4/AWWA C104.
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Domestic hot, cold and hot water recirculation piping above ground (2” and smaller): Hard
drawn seamless Type L copper tubing ASTM B88. Wrought copper solder fittings or copper
press fittings
Domestic hot, cold and hot water recirculation piping above ground (2” and larger): Hard drawn
seamless Type L copper tubing ASTM B88 Copper Grooved-End Fittings: ASTM B 75 copper
tube or ASTM B 152 wrought copper fittings with copper tubing sized grooved ends GroovedEnd-Tube Couplings.

Valves:
Domestic water systems up to 2-1/2"size: 2 piece, full port, bronze threaded, extended stem, 400
psi WOG.
Butterfly valve for domestic water systems 3” and over:
Butterfly Valves

300 CWP, Bronze, Grooved-End

Check valves for domestic water systems up to 2-1/2" size: class 125 all bronze, silent type,
threaded.
Check valves for domestic water systems sizes 3" and over: class 125 IBBM flanged, silent check
valve.
Balancing valve (domestic hot water circulation): all bronze, threaded end, calibrated stem,
balancing ports, Armstrong CBVT series.
Reduced pressure backflow preventers (RPD) - sizes 3/4" through 4": UL listed, AWWA, USC,
and SBCCI/IAPMO approved bronze body reduced pressure zone air gap equipped with stainless
steel relief and check valves, oversized copper funnel for pressure relief discharge piped to drain,
bronze test cocks, integral body unions, bronze strainer and inlet and outlet ball valves.
Manufacturer: Watts 909 series.
III. PUMPS

Elevator Sump Pump: Provide an Oil Smart Submersible Sump Pump- System
Contractor shall furnish all labor, materials, equipment and incidentals required to provide
a complete simplex oil smart pumping system as specified herein. Unit shall consist of
shut off valve, submersible pump, check valves, and electrical controls as specified
below.
Alternate - Duplex Sewage Ejector Pumps: Provide a complete prepackaged duplex
pumping system. The system shall be by the same manufacturer as supplying the pump
and motor control panel so as to insure suitability and single source responsibility for all
equipment. The pump shall be able to pass a 2 1/2" spherical solid.
Alternate - Triplex Booster Pump: Furnish and install a pre-fabricated and tested variable
speed packaged triplex pumping system to maintain constant water delivery pressure. The
packaged pump system shall be a standard product of a single pump manufacturer. The
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entire pump system including pumps and pump logic controller, shall be designed and
built by the same manufacturer.
IV. DOMESTIC WATER HEATING – NEW ADDITIONS
Instantaneous Electric:
Water heaters serving bathroom group lavatories shall be thermostatically controlled electric
instantaneous point of use with integrated mixing valve. Provide one unit per two lavatories,
rated at 55oF temperature rise @ 1 gpm.
Water heaters serving facility sinks shall be electric instantaneous point of use rated at 73oF
temperature rise @ 1.5 gpm.
Water heaters serving janitor closet mop sinks shall be electric instantaneous point of use rated at
78oF temperature rise @ 2 gpm.
V. DRAINS
Floor drain mechanical rooms: heavy duty floor drain with, cast iron body, bottom outlet, 9"
diameter cast iron top, trap primer connection, seepage pan and combination membrane flashing
clamp.
Floor drain toilet rooms: cast iron body, bottom outlet, 6” sqaure nickel bronze top, trap primer
connection, seepage pan and combination membrane flashing clamp.
Bi-functional Roof Drains: Casted Drain Bodies: Drain Bodies (sump) shall be one complete unit
and shall also include the outlet connections within the casting and must comply with LC 1021 in
regards to sump free area. Bi-Functional drains must have removable overflow pipe riser or
provide access to primary system to facilitate full pipe rodding of primary system from roof.
Separate strainers must be provided for the primary and overflow systems. Drains using one
strainer for both systems are not allowed. Manufacturer: Froet.
Roof drains: heavy duty drain with, 15" diameter cast iron body, bottom outlet, 12" diameter cast
iron dome, roof sump receiver, under-deck clamp, extension collar, and combination membrane
flashing clamp/gravel guard.
Areaway drain: heavy duty drain with, cast iron body, bottom outlet, 15" diameter cast iron top,
seepage pan and combination membrane flashing clamp.
Terrace drain: heavy duty drain with, cast iron body, bottom outlet, 14" square cast iron heel
proof grate, seepage pan and combination membrane flashing clamp.
VI. PLUMBING FIXTURES
Water Closet: Vitreous china, wall hung, elongated siphon jet, flush valve, open front seat, angle
supply and stop, floor mounted support. Flush valve: 1.28 Gallons per Flush.
Urinal: Vitreous china, washout, wall hung, extended shields, flush valve, with floor mounted
support. Flush valve: 0.125 Gallons per Flush.
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Lavatory: Vitreous china, wall or counter mounted, floor mounted support, supply and waste
fittings. Lavatory Faucet: Single hole, deck mounted, electronic sensor.
Mop Sinks: Molded stone floor receptor, supply and waste fittings, mop rack, and faucet hose.
Similar
to
Fiat
or
approved
equal.
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FIRE PROTECTION SYSTEM DESCRIPTION
Work shall include installation of a NFPA 13 fire sprinkler system throughout all existing and
renovated areas. Installation and materials shall be in accordance with local, state and owner’s
insurance company. All materials shall be UL/FM listed.
Document and verify new underground fire protection water supply is sufficient to supply the
new sprinkler system in accordance with NFPA 13 and local codes (provide hydraulic
calculations and water flow test, less than 1 year old).
Install a new 6” underground fire protection water service coordinated with the Local water
authority requirements, including tapping sleeve and curb valve.
Provide and install a full size reduced pressure detector assembly backflow preventer on the water
service.
Provide and install fire department connection(s) in order for local fire department to supplement
sprinkler/standpipe water supply. Exact location, type and quantity of fire department
connections shall be determined by local AHJ.
Fire Protection water supply will feed; riser check valve assemblies, (supplying fire sprinklers
throughout the building. Sprinkler control assemblies (control valves, check valves tamper
switches and flow switches) shall be utilized on each floor to create more manageable zones.
Install concealed pendent sprinklers within areas with finished sprinklers and install exposed
uprights, pendents, etc. within unfinished areas.
Exposed areas shall have custom piping and color, coordinate routing with architect (and receive
approval) prior to installation. Provide additional sprinklers (more than code) in order to ensure
symmetry, etc.
Contractor shall provide multiple layers of sprinklers within areas with “cloud” type ceilings.
Utilize concealed pendent sprinklers with clouds (custom color cover plates) and exposed
uprights and exposed piping (with custom color) at upper ceiling areas.
Dry pipe valve assembly shall supply sprinklers throughout any/all unheated areas.
The dry pipe valve assembly shall incorporate schedule 40 black steel piping, pressure and
tamper switches. Dry pipe valve assemblies shall supply concealed dry pendent sprinklers in
areas with finished ceilings and exposed uprights in unfinished areas. Provide an Inspector’s Test
Connection, piped to the exterior.
The dry pipe systems shall incorporate a pre engineered nitrogen generation systems including; a
cabinet, dry smart vent(s) for each zone, interface controller, etc. Similar to ECS pgen-5.
Contractor shall provide additional drum drips (routed to exterior with galvanized piping and
splash block) along with valved, threaded capped outlets to ensure entire system can be drained.
Provide exposed upright sprinklers in any/all combustible concealed spaces (attics, etc.)
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Provide closely spaced listed window sprinklers (6’-0” o.c.) at glazing, etc. as required to provide
rating
All sprinkler pipe passing through or crossing building seismic and/or expansion joints, shall
contain a flexible expansion loop, designed for seismic movement.
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MECHANICAL SYSTEM NARRATIVE – OPTION F

I.

DESIGN CONDITIONS
Outdoor Design Conditions:
Winter design dry bulb
Summer design dry bulb
Coincident wet bulb

0°F
87°F
73°F

Indoor Design Conditions:
Space Temperature Design Conditions
Summer
Space Type
DB
RH
°F
%
Classrooms
74
50+5
Dining/Student Dining
74
50+5
Electrical Rooms
90
NC
Entrance Vestibules
NC
NC
Gymnasiums
74
50+5
Kitchen/Dish
80
50+5
Lobby/Circulation
74
50+5
MDF
74
45
Mechanical Rooms
NC
NC
Offices
74
50+5
Stairs
NC
NC
Storage Rooms
80
50+5
Toilet rooms
74
50+5

Winter
DB
°F
68
68
NC
55
68
68
68
74
60
68
65
65
68

RH
%
NC
NC
NC
NC
NC
NC
NC
40
NC
NC
NC
NC
NC

NC – indicates no control over conditions will be provided.

II.

EXISTING HVAC SYSTEM DESCRIPTION & DEMOLITION
The existing building heating and cooling plant(s) consists of (2) condensing boilers and (1) Trane
Split direct expansion air coolded chiller. Under Option F, the cooling plant including but not limited
to piping, controls, etc. will be removed complete. The existing heating plant located within the
boiler room shall remain and all piping serving remote heating coils shall be removed and cut back to
the existing boiler for future connection.
Classrooms are presently heated and cooled via unit ventilators. Under the proposed renovation all
unit ventilators, piping, controls, etc. shall be removed complete. Under Option F, existing unit
ventilators and associated piping, controls, etc. will be removed complete.
Indoor air handling units with DX cooling coils serving the existing computer classroom, gym,
administration, library, etc. Under option F, all existing air handling units and associated ductwork,
piping, controls, etc. will be removed complete.
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All existing toilet & kitchen exhaust systems will be removed complete under option F.

III.

NEW HVAC SYSTEM DESCRIPTION
HVAC Option #1 – Air Cooled Variable Refrigerant Volume (VRV) System
System Option #1 shall consist of a variable refrigerant flow heat pump system. Heating and
cooling shall be provided to indoor spaces via VRF Heat Pumps similar to Daikin Applied
REYQ heat recovery equipment with a combined cooling capacity of 180 tons. Individual
spaces shall be heated and cooled via a combination of local ducted, wall mounted and/or
ceiling cassettes. The VRV equipment shall be capable of simulatenous heating and cooling
through the use of branch selector boxes.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F.
HVAC Option #2 – Water Cooled Variable Refrigerant Flow (VRV) System (Geothermal)
System Option #2 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Heating and cooling shall be provided to indoor spaces via water to water VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment with a combined cooling capacity of
180 tons. Individual spaces shall be heated and cooled via a combination of local ducted,
wall mounted and/or ceiling cassettes. The VRV equipment shall be capable of simulatenous
heating and cooling through the use of branch selector boxes.
Water shall be distributed from the existing boiler plant to perimeter hot water finned tube
radiation & radiant ceiling panels within the renovated building as the primary source for
heating only when the exterior temperature is below 35°F.
HVAC Option #3 – Water Cooled Variable Refrigerant Flow (VRV) System (Cooling Tower)
System Option #3 shall consist of a closed circuit cooling tower and heat injection boiler.
The cooling tower shall have a capacity of 180 tons & the existing boiler plant shall be used
for heat injection into the loop. Condenser water shall be circulated to water cooled heat
pumps via end suction pumps similar Bell & Gosset series 1510 configured with variable
frequency drives.
Heating and cooling shall be provided to indoor spaces via water cooled VRV Heat Pumps
similar to Daikin Applied VRV T-Series equipment. Individual spaces shall be heated and
cooled via a combination of local ducted, wall mounted and/or ceiling cassettes. The VRV
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equipment shall be capable of simulatenous heating and cooling through the use of branch
selector boxes.
HVAC Option #4 – Chilled Beams & Ground Source Heat Pump System (Geothermal)
System Option #4 shall consist of a closed loop vertical geothermal heat exchanger
connected to water to air heat pump units. The geothermal heat exchanger shall consist of
bore holes with HDPE pipe filled with glycol solution. The approximate number of bore
holes will be sixty (60) at 495 feet in depth spaced twenty feet on center. Bore holes shall be
grouted with a thermally enhanced bentonite grout. Bore holes shall be connected in a
reverse return configuration to a geothermal vault/manifold with isolation valves located in
the mechanical room & for each loop within the vault. Geothermal water shall be circulated
via end suction pumps similar Bell & Gosset series 1510 configured with variable frequency
drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series and with a
combined capacity of 180 tons, shall be piped and configured such that simultaneous hot
water & chilled water may be produced. Motorized control valves shall be positioned in
order to switch each heat pump from cooling to heating mode as cooling/heating demand
changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
HVAC Option #5 – Chilled Beams & Water Cooled Water Source Heat Pump System (Cooling
Tower)
System Option #3 shall consist of a closed circuit cooling tower and heat injection boiler.
The cooling tower shall have a capacity of 180 tons & the existing boiler plant shall be used
for heat injection into the loop. Condenser water shall be circulated to water cooled heat
pumps via end suction pumps similar Bell & Gosset series 1510 configured with variable
frequency drives.
Modular water to water heat pumps similar to Florida Heat Pump, WW Series shall be piped
and configured such that simultaneous hot water & chilled water may be produced.
Motorized control valves shall be positioned in order to switch each heat pump from cooling
to heating mode as cooling/heating demand changes.
Hot water shall be circulated via new end suction pumps similar Bell & Gosset series 1510
configured with variable frequency drives to air handling units, chilled beams units and other
equipment requiring heating.
Chilled water shall be circulated via new end suction pumps similar Bell & Gosset series
1510 configured with variable frequency drives to air handling units, chilled beams and
other equipment requiring cooling.
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HVAC Option #6 – Rooftop Unit & Variable Air Volume Units
Heating and cooling shall be provided via packaged DX cooling & hot water coil roof top
units similar to Daikin Applied Maverick II Series equipment. Each Zone shall be
conditioned via a roof mounted variable air volume air handling unit with energy recovery.
Conditioned air shall be ducted to each zone/space and controlled via a VAV terminal box.
Each zone/space is to be provided with VAV box with re-heat coils. Hot water to each
terminal box and roof top unit shall be distributed from the existing boiler plant. Sound
attenuation shall be provided on the system inlet and outlet and be configured to mitigate
any breakout noise.
Classrooms & Administration Ventilation (Option #1 through 5 only): Ventilation air shall be
provided to all classroom, administration, corridor & other public spaces via a central dedicated
outdoor air system (DOAS Unit). Ventilation air shall be ducted to each individual space/zone and
returned to the centrally located DOAS unit. The DOAS unit shall be furnished with energy recovery
and provided with sound attenuators on the system inlet and outlet to migigate any breakout noise.
Refer to air handling unit section below for additional requirements and capacities.
Classroom, Circulation & Administration (Option #6 Only): Each classroom wing and
administration area shall be conditioned via a roof mounted variable air volume heat pump air
handling unit with energy recovery. Conditioned air shall be ducted to each zone and controlled via a
VAV terminal box. Each classroom is to be provided with VAV box with re-heat coils. Hot water
will be distributed from the existing boiler plant. Sound attenuation shall be provided on the system
inlet and outlet and be configured to mitigate any breakout noise.
Gymnasium (Option #1 thorough 6): This space shall be conditioned via a roof mounted air
handling. Sound attenuation shall be provided on the system inlet and outlet and be configured to
mitigate any breakout noise. The air system will be constant volume variable temperature. Air
distrubition will be supplied via exposed ductwork within the space and be field painted. Hot water
will be distributed from the existing boiler plant.Refer to air handling unit section below for
additional requirements and capacities.
Miscellaneous Systems:
Mechanical equipment & electric rooms: These spaces shall be provided with unit heaters for
heating. Thermostatically controlled exhaust fans shall be provided for ventilation.
Toilet rooms: All toilet exhaust shall be ducted to the outdoors via an inline ceiling mounted fan to a
roof vent or wall mounted louver to the exterior. OR All toilet exhaust shall be ducted back to the
packaged energy recovery units associated with the air handling units serving the floor.
IDF Closets: Spaces will be air conditioned via split wall mounted ac units. Condensing units will be
located on the roof or at grade.
MDF Room: Space shall be air conditioned via a split computer room type ac unit with electric
heating coil and humidifier. Condensing units will be located on the roof or at grade. Space shall be
condition 24/7 on emergency power.
Elevator Machine Rooms: The machine room shall be continuously exhausted.
Copy Rooms/Janitors Closets: These spaces shall be continuously exhausted.
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IV.

AIR HANDLING UNITS
Provide factory-assembled and tested air conditioning unit consisting of hot water or electric
heating, chilled water or DX cooling, fans, temperature controls, filters and dampers.
All components shall be mounted in a weather resistant steel cabinet with corrosion resistant coating
and exterior finish suitable for exterior installation. Provide minimum of 2 inch thick thermal
insulation, and exterior condensate drain connection, lifting lugs and removable panels or access
doors for access to all internal equipment.
Provide two inch MERV 8 prefilters and four inch MERV 13 final filters.
Provide forward-curved, centrifugal, belt-driven fans with adjustable sheaves. Provide unit
completely factory wired with necessary controls and with connections for power wiring. Provide
programmable thermostat
Provide roof curb for ductwork connection directly to the curb. Coordinate curb size with structural
framing modifications.

SYSTEM

AREA SERVED

SYSTEM
TYPE

COOLING
CAPACITY
(TONS)

AIRFLOW
(CFM)

COMPONENTS

DOAS-1

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

DOAS-2

Classroom &
Administration

Constant
Volume

20

5,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-1

Gymnasium

Variable
Volume

25

8,000

1, 2, 3, 4, 5, 6, 7,
8&9

RTU-2
(Option
#6 Only)

Classroom &
Administration
(North East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-3
(Option
#6 Only)

Classroom &
Administration
(North West)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-4
(Option
#6 Only)

Classroom &
Administration
(South East)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

RTU-5
(Option
#6 Only)

Classroom &
Administration
(South West)

Variable
Volume

40

13,000

1, 2, 3, 6, 7, 8, 9
& 10

Air Handling Unit Components:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

V.

Pre and Final Filters.
Minimum Outside Air Dampers.
Air to Air Heat Pump (HVAC System #1, 2, 3 & 6 Only)
Hot Water Pre-heat Coil. (HVAC System #4 & 5 Only)
Chilled Water Cooling Coil. (HVAC System # 4 & 5 Only)
Supply Fan.
Variable Speed Drive Unit(s).
Return Fan.
Energy Recovery Wheel
Pressure independent electronically controlled VAV boxes with hot water reheat (Option #6
Only)

BUILDING CONTROL SYSTEM
The building control system will be a complete Direct Digital Control system including control
panels, sensors, thermostats, temperature and pressure transmitters, gauges, valves, dampers,
operators, relays, and other equipment and appurtenances, including electrical wiring.
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ELECTRICAL SYSTEM NARRATIVE – OPTION F
I.

ELECTRICAL SERVICES
The existing utility service equipment is rated for 2000A at 208/120V. The incoming service
conductors and transformer appear to be only capable of supporting up to a 1500A electrical
service. The intended HVAC and hot water heating program will require upgrade of the electric
service. Due to the age and manufacture of the main service equipment and branch distribution
equipment, it is recommended all equipment be replaced.
Utility service to the site shall be upgraded to provide up to 1200A at 480/277V to the building.
The work shall include modification of the primary feeder bank, including manholes and conduit,
and new transformer pad with grounding. The utility company shall furnish primary cable and
transformer.
The customer side service conductors shall be 4-sets of 4-600 kcmil in 4” conduits below grade in
concrete encasement. The duct bank shall connect the secondary side of the transformer and enter
directly into the electric service room.

II.

SECONDARY ELECTRICAL SERVICE AND DISTRIBUTION
The main switch and distribution switchboard shall be rated for 1200A MCB-480/277 volt, 3phase, 4-wire. Provide with TVSS system rated for 240kA per phase. Provide a utility approved
meter and separate customer electronic power monitoring multimeter. Provide a second dedicated
service switch, 800AF/100AT fully adjustable mission critical grade, for supply to emergency
distribution equipment.
The distribution switchboard shall be 1200A MLO-480/277 volt, 3-phase, 4-wire.
Lighting panels shall generally be 480/277V rated 100A, 42 poles. Receptacle panels shall
generally be 208/108V rated 225A, 42 poles.
Switchboard and panelboards shall have copper bus and bolt on circuit breakers, surface or flush
mounting.
Branch panelboards and feeder switches shall be provided with power metering equipment to
measure consumption of plug loads, lighting, and hvac equipment separately. Equipment includes
meters, closed and open style CTs, interconnection wiring, panel mounted branch circuit
monitors, server, and software license agreement.
Transformers shall have copper windings and shall be rated for 115C rise.

III.

EMERGENCY POWER SYSTEM
Provide a diesel fired emergency generator to serve all emergency and standby loads including
but not limited to emergency lighting, fire alarm, and controls, sewage ejectors, sump pumps,
communications closets, security, and school intercom/PA system. Generator shall be located
outdoors in quiet site 2 attenuating weather tight enclosure. A skid mounted fuel tank with double
wall construction shall be located within the generator base. Provide tank with capacity for 24
hours of operation at full load.

Fort River Feasibility Study
Kohler Ronan

Emergency power system capacity is estimated for three options. Option 1 is minimal, legally
required backup plus sewage ejectors (description above). Option 2 provides for freeze protection
in addition to option 1 loads, similar to the existing building. Option 3 provides for full building
backup.
OPTION 1 – No freeze protection – 150 kW
OPTION 2 – Freeze protection, gas heat, 250 kW
OPTION 3 – Full building backup – 700 kW
Space shall be reserved for a dedicated generator distribution closet within the building provided
with the following equipment:
Generator distribution board
Automatic transfer switches
Step-down transformers
Emergency and Standby power panels
Automatic transfer switches shall be 4-pole, neutral switching type, outfitted with power
monitoring system, exerciser, test switches, and capable of manual and automatic operation.
Reference switch design is ASCO 7000 series.
IV.

FIRE ALARM SYSTEM
Provide expansion of existing one-way voice EST fire alarm system to add the following
components:
 Monitoring of the emergency generator
 Smoke detection in renovated and new spaces (i.e. generator distribution closet)
 Strobes and combination speaker/strobes in renovated and new spaces (i.e.
bathroom upgrades)
 Sprinkler tamper, flow, and pressure switch devices
 Sprinkler exterior alarm bell

V.

RECEPTACLE DEVICES
Replace all receptacles with new tamper resistant style devices. Provide GFI and WP type devices
in accordance with latest adopted electric code. Provide new devices at limited partition work in
accordance with the following descriptions:
Provide WP and GFI devices around the exterior of the building, and within 25 feet of all exterior
mounted mechanical equipment for general service.
Provide GFI devices in mechanical rooms, elevator pits, kitchens, pantries, bathrooms, janitors
closets, electric water coolers, and within 6 feet of all sinks.
Provide general use receptacles every 25 feet in corridors.
Provide receptacles around classroom perimeter, a minimum of 2 devices per wall.
Provide dedicated quadruplex device at workstations and proximity of teacher’s desks and
podiums.

Fort River Feasibility Study
Kohler Ronan

VI.

LIGHTING
Scope of lighting work shall include lighting fixtures and controls for all areas, refer to lighting
designer’s specifications for fixture description.
Lighting Control: Provide a localized control system to control all lighting fixtures in each
classroom, office/work room, toilets, storage closet, etc. Components shall include room
controllers, photo sensors for automatic daylighting control, vacancy and occupancy sensors, and
low voltage switches for pre-set scenes, dimming and switching controls. Rooms with single
lighting zones shall be provided with local wall box combination sensor switches. Corridors shall
have the ability to be scheduled for operation during occupied hours, and occupancy sensing.

VII.

EMERGENCY LIGHTING
Provide emergency circuits for energizing select lighting fixtures in building. Control of such
emergency circuits shall be integrated with the lighting controls of the space served via
compatible UL924 bypass control relay or UL1008 load transfer device.
Exit signs shall be a uniform type, red letters, LED backlit, connected to the emergency power
system.

VIII.

LIGHTNING PROTECTION SYSTEM
Provide a complete lightning protection system and connect to the ground loop as required by the
NEC. Provide a lightning arrester on the electric service and all low voltage systems entering the
building to obtain a Lightning Protection Inspection Certificate, UL96A for the project.

IX.

PHOTOVOLTAIC (PV) SYSTEM
No system provided in this option.
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PLUMBING SYSTEM NARRATIVE – OPTION E
I. SYSTEM DESCRIPTION
Existing water service and water heating plan to remain. Provide and install a full size reduced
pressure backflow preventer on building’s water service.
Domestic hot and cold water: Existing hot and cold-water distribution to serve plumbing fixtures
and other points of connection or service throughout the renovated areas. Provide freeze-proof
exterior hydrants.
Domestic hot water for the new construction shall be generated by electric instantaneous water
heater(s).
The existing domestic hot water distribution will be divided in two temperature zones, 140 degree
F serving the kitchen and 105 degree F serving toilet room fixtures. 105 degree F water
distribution will be controlled with a thermostatic mixing valve assembly.
Sanitary: Install sanitary, waste and vent piping serving water closets, urinals, lavatories,
drinking fountains, mop sinks and floor drains. Install a gravity building drain with a connection
to the site sanitary sewer. Refer to Civil sections for discharge location.
Kitchen Waste: Drainage of kitchen plumbing fixtures, sinks, floor drains and floor sinks piped
to an exterior grease interceptor independent of the building sanitary system. Install venting of
fixtures and drains to atmosphere, independently of the building vent system. Provide indirect
waste piping from kitchen fixtures and equipment to floor receptor.
Exterior grease interceptor with 1500 U.S. gallons of liquid holding capacity; limited lifetime
warranty; made in the U.S.A; seamless, rotationally molded High Density Polyethylene with 3/8”
uniform wall thickness. 4” no hub inlet and outlet connections. Steel encased composite lids
provide a water / gas tight seal and have a minimum of 20,000 LB. load capacity - in accordance
with the loading requirements of AASHTO H20. Interceptor is tested and certified to the ASME
A112.14.3, CSA B481 and ANSI Z1001 Standards and listed with I.A.P.M.O.

Roof drains (primary and secondary) serving flat roof areas piped to interior rain leaders
and underground storm drain piping. All downspouts and rain leaders will drain to the
site storm sewer system. Secondary or emergency roof drainage serving flat roof areas
will be piped independently to the building’s exterior discharging above grade.
II. PIPING AND VALVES

Piping:
Domestic water service piping below ground (3" size): Class 52 (exterior coated), cement
lined ductile iron push-on pipe, ANSI A2l.5l/AWWA Cl5l with 350 psi cement lined
ductile iron mechanical joint fittings ANSI A2l.10/AWWA C110 and ANSI
A21.11/AWWA C111. Cement lining on interior shall be in accordance with ANSI
A21.4/AWWA C104.

Fort River Feasibility Study
Kohler Ronan

Domestic hot, cold and hot water recirculation piping above ground (2” and smaller): Hard
drawn seamless Type L copper tubing ASTM B88. Wrought copper solder fittings or copper
press fittings
Domestic hot, cold and hot water recirculation piping above ground (2” and larger): Hard drawn
seamless Type L copper tubing ASTM B88 Copper Grooved-End Fittings: ASTM B 75 copper
tube or ASTM B 152 wrought copper fittings with copper tubing sized grooved ends GroovedEnd-Tube Couplings.

Valves:
Domestic water systems up to 2-1/2"size: 2 piece, full port, bronze threaded, extended stem, 400
psi WOG.
Butterfly valve for domestic water systems 3” and over:
Butterfly Valves

300 CWP, Bronze, Grooved-End

Check valves for domestic water systems up to 2-1/2" size: class 125 all bronze, silent type,
threaded.
Check valves for domestic water systems sizes 3" and over: class 125 IBBM flanged, silent check
valve.
Balancing valve (domestic hot water circulation): all bronze, threaded end, calibrated stem,
balancing ports, Armstrong CBVT series.
Reduced pressure backflow preventers (RPD) - sizes 3/4" through 4": UL listed, AWWA, USC,
and SBCCI/IAPMO approved bronze body reduced pressure zone air gap equipped with stainless
steel relief and check valves, oversized copper funnel for pressure relief discharge piped to drain,
bronze test cocks, integral body unions, bronze strainer and inlet and outlet ball valves.
Manufacturer: Watts 909 series.
III. PUMPS

Elevator Sump Pump: Provide an Oil Smart Submersible Sump Pump- System
Contractor shall furnish all labor, materials, equipment and incidentals required to provide
a complete simplex oil smart pumping system as specified herein. Unit shall consist of
shut off valve, submersible pump, check valves, and electrical controls as specified
below.
Alternate - Duplex Sewage Ejector Pumps: Provide a complete prepackaged duplex
pumping system. The system shall be by the same manufacturer as supplying the pump
and motor control panel so as to insure suitability and single source responsibility for all
equipment. The pump shall be able to pass a 2 1/2" spherical solid.
Alternate - Triplex Booster Pump: Furnish and install a pre-fabricated and tested variable
speed packaged triplex pumping system to maintain constant water delivery pressure. The
packaged pump system shall be a standard product of a single pump manufacturer. The
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entire pump system including pumps and pump logic controller, shall be designed and
built by the same manufacturer.
IV. DOMESTIC WATER HEATING – NEW ADDITIONS
Instantaneous Electric:
Water heaters serving bathroom group lavatories shall be thermostatically controlled electric
instantaneous point of use with integrated mixing valve. Provide one unit per two lavatories,
rated at 55oF temperature rise @ 1 gpm.
Water heaters serving facility sinks shall be electric instantaneous point of use rated at 73oF
temperature rise @ 1.5 gpm.
Water heaters serving janitor closet mop sinks shall be electric instantaneous point of use rated at
78oF temperature rise @ 2 gpm.
V. DRAINS
Floor drain mechanical rooms: heavy duty floor drain with, cast iron body, bottom outlet, 9"
diameter cast iron top, trap primer connection, seepage pan and combination membrane flashing
clamp.
Floor drain toilet rooms: cast iron body, bottom outlet, 6” sqaure nickel bronze top, trap primer
connection, seepage pan and combination membrane flashing clamp.
Bi-functional Roof Drains: Casted Drain Bodies: Drain Bodies (sump) shall be one complete unit
and shall also include the outlet connections within the casting and must comply with LC 1021 in
regards to sump free area. Bi-Functional drains must have removable overflow pipe riser or
provide access to primary system to facilitate full pipe rodding of primary system from roof.
Separate strainers must be provided for the primary and overflow systems. Drains using one
strainer for both systems are not allowed. Manufacturer: Froet.
Roof drains: heavy duty drain with, 15" diameter cast iron body, bottom outlet, 12" diameter cast
iron dome, roof sump receiver, under-deck clamp, extension collar, and combination membrane
flashing clamp/gravel guard.
Areaway drain: heavy duty drain with, cast iron body, bottom outlet, 15" diameter cast iron top,
seepage pan and combination membrane flashing clamp.
Terrace drain: heavy duty drain with, cast iron body, bottom outlet, 14" square cast iron heel
proof grate, seepage pan and combination membrane flashing clamp.
VI. PLUMBING FIXTURES
Water Closet: Vitreous china, wall hung, elongated siphon jet, flush valve, open front seat, angle
supply and stop, floor mounted support. Flush valve: 1.28 Gallons per Flush.
Urinal: Vitreous china, washout, wall hung, extended shields, flush valve, with floor mounted
support. Flush valve: 0.125 Gallons per Flush.
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Lavatory: Vitreous china, wall or counter mounted, floor mounted support, supply and waste
fittings. Lavatory Faucet: Single hole, deck mounted, electronic sensor.
Mop Sinks: Molded stone floor receptor, supply and waste fittings, mop rack, and faucet hose.
Similar to Fiat or approved equal.
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FIRE PROTECTION SYSTEM DESCRIPTION
Work shall include installation of a NFPA 13 fire sprinkler system throughout all existing and
renovated areas. Installation and materials shall be in accordance with local, state and owner’s
insurance company. All materials shall be UL/FM listed.
Document and verify new underground fire protection water supply is sufficient to supply the
new sprinkler system in accordance with NFPA 13 and local codes (provide hydraulic
calculations and water flow test, less than 1 year old).
Install a new 6” underground fire protection water service coordinated with the Local water
authority requirements, including tapping sleeve and curb valve.
Provide and install a full size reduced pressure detector assembly backflow preventer on the water
service.
Provide and install fire department connection(s) in order for local fire department to supplement
sprinkler/standpipe water supply. Exact location, type and quantity of fire department
connections shall be determined by local AHJ.
Fire Protection water supply will feed; riser check valve assemblies, (supplying fire sprinklers
throughout the building. Sprinkler control assemblies (control valves, check valves tamper
switches and flow switches) shall be utilized on each floor to create more manageable zones.
Install concealed pendent sprinklers within areas with finished sprinklers and install exposed
uprights, pendents, etc. within unfinished areas.
Exposed areas shall have custom piping and color, coordinate routing with architect (and receive
approval) prior to installation. Provide additional sprinklers (more than code) in order to ensure
symmetry, etc.
Contractor shall provide multiple layers of sprinklers within areas with “cloud” type ceilings.
Utilize concealed pendent sprinklers with clouds (custom color cover plates) and exposed
uprights and exposed piping (with custom color) at upper ceiling areas.
Dry pipe valve assembly shall supply sprinklers throughout any/all unheated areas.
The dry pipe valve assembly shall incorporate schedule 40 black steel piping, pressure and
tamper switches. Dry pipe valve assemblies shall supply concealed dry pendent sprinklers in
areas with finished ceilings and exposed uprights in unfinished areas. Provide an Inspector’s Test
Connection, piped to the exterior.
The dry pipe systems shall incorporate a pre engineered nitrogen generation systems including; a
cabinet, dry smart vent(s) for each zone, interface controller, etc. Similar to ECS pgen-5.
Contractor shall provide additional drum drips (routed to exterior with galvanized piping and
splash block) along with valved, threaded capped outlets to ensure entire system can be drained.
Provide exposed upright sprinklers in any/all combustible concealed spaces (attics, etc.)
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Provide closely spaced listed window sprinklers (6’-0” o.c.) at glazing, etc. as required to provide
rating
All sprinkler pipe passing through or crossing building seismic and/or expansion joints, shall
contain a flexible expansion loop, designed for seismic movement.
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4.0 Structural Narrative

STRUCTURAL SYSTEMS DESCRIPTION
OVERVIEW
This report outlines the structural work required for each of the six proposed options at Fort
River Elementary School in Amherst, MA. This report divides the options into three categories:
Renovation Only, New Building Only, and Renovation with Addition.
OPTIONS D, F – RENOVATION ONLY
Option D involves reconfiguring space within the existing building footprint. Interior walls would
added or removed in select areas and structure will be altered locally as necessary for
architectural and MEP/FP reconfiguration.
Option F involves minimal reconfiguration to meet architectural requirements. No partitions will
be moved and no structure would be added or removed beyond necessary for architectural and
MEP/FP reconfiguration.
In these two options, proposed structural work will include two parts: 1) repair of the existing
structure, 2) alteration of the existing structure to support the proposed architectural and
MEP/FP reconfiguration.
1) Repair of the Existing Structure
Structural defects of the existing building will be repaired. Although there are few
defects noted the Existing Conditions Evaluation report, additional defects may be
discovered during construction as more structure is exposed. It is recommended that
a small contingency budget be carried for the repair work.
2) Alteration of the Existing Structure
In both options, modifications that change the gravity loading in any structural
member by greater than 5% will require re-analysis and local reinforcement of
members along the changed load path. Typically, alterations to mechanical units or
additional equipment hung from the roof structure will require reinforcement.
In Option D, there are proposed modifications to move some walls within the existing
building. If structural CMU shear walls (typically along corridors and along column
lines) are removed, the lateral load resisting system is weakened. If the lateral load
resisting system is weakened by greater than 10%, the entire building’s lateral load
resisting system will need to be re-assessed and reinforced to comply with IBC’s
reduced level wind and seismic loads. To avoid meeting this threshold, we
recommend limiting the locations of wall removal to mostly non-structural walls.
If lateral system improvements are required, the alteration may be classified as a
Level 3 substantial structural alteration due to structural work in greater than 30% of
the building area. The retrofit required to meet the IBC’s reduced level wind and
seismic loads could include: strengthening the diaphragm with horizontal in-plane
bracing, and additional CMU shear walls or steel braces in the relocated corridor
walls. New shear walls and braces will require new foundations. The existing and new
CMU walls will require seismic clip angles to provide a positive connection with the
roof diaphragm.
Assuming lateral system work is not required, we expect that the alteration will likely
be classified a Level 1 or Level 2 alteration by IEBC. We do not anticipate any other
building-wide structural improvements to be triggered by the work.
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OPTION C – NEW BUILDING ONLY
Option C involves the demolition of the existing single story building, and the construction of a
new two story building on an adjacent site. The proposed new building will have a 52,000
square feet first floor and a 33,000 square feet second floor – resulting in a total square footage
of 86,100 square feet
Based on the layout of the proposed additions, a steel framed structure would provide the
greatest efficiency and flexibility in layout.
A) Foundation and Ground Floor
The foundation construction will depend on the results of the geotechnical
investigation. The soil bearing pressure listed on the original drawings indicates the
existing building bears on clay with a bearing capacity of 2,500 psf. For the discussion
of this report, we assume that the soil is sufficient for spread footings in single story
areas and slabs on grade. For two story buildings, a deep foundation system may be
required. This assumption will require verification by a geotechnical engineer.
Spread Footings:
Conventional reinforced concrete spread and strip footings bearing on natural soil or
compacted structural fill. The bottom of exterior wall footings and footings in
unheated areas will be placed at a minimum of 4’-0” below the finished grade for frost
protection. In heated areas, the bottom of interior footings will be placed at
approximately 3’-6” below the ground floor slab. Reinforced concrete walls and
column pilasters will be constructed along the perimeter of the building.
Deep Foundations:
If geotechnical investigation determines that the soil conditions are not sufficient for
supporting the building on spread footings, deep foundations such as piles may be
needed. The bottom of the pilecaps will be placed a minimum of 4’-0” below the
finished grade for frost protection. Grade beams will be used to support wall loads.
Ground Floor Slab-on-Grade:
Typical first floor slab will be concrete slab-on-grade of 5” thick; and 6” thick slab-ongrade will be used for the mechanical rooms and cold storage areas. Slab-on-grade
will be laid over properly prepared sub-grade materials and will be reinforced with
welded wire fabric. Saw-cut control joints will be cut into the slab at column grids and
at a maximum of 25’ in each direction.
B) Superstructure
General:
The primary structure will be structural steel beams and columns supporting a noncomposite metal deck roof and concrete composite metal deck floors.
Floor and Roof Framing:
The typical beams and girders will be steel wide flanges sections (W-shapes) that
span 25’ to 30’. Beam spacing will be approximately 8’ to 10’. Steel beams for landing
and stringers of monumental stairs will be rectangular tube steel shapes. If open-websteel joists are used to span across large roof areas, they would span approximately
60’ with spacing of approximately 4’ to 6’. Typical columns will be 12” deep steel Wshapes. Columns at exposed locations will be rectangular or round tube steel shapes.
Connections:
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A typical beam to beam, beam to girder, and a typical beam/girder to column
connection will be a double angle connection with bearing type bolts. Connections for
the lateral load resisting moment frames will be shop and field welded. Connections
for lateral load resisting braced frames will be shop and field welded or slip critical
bolted.
AESS:
Steel framing, including connections, exposed to view will meet the requirements of
Architecturally Exposed Structural Steel (AESS).
Floor Assembly:
The slabs of second floor and third floor will consist of 3.25” thick light-weight
concrete over 3” deep galvanized composite steel deck (6.25” total thickness). A
minimum of one row of stud shear connectors, 3/4 inch in diameter and 5” long, will
be welded over the top of each supporting beam at an interval of not more than one
foot.
Roof Assembly:
Typical roof will be of 3” deep galvanized non-composite steel roof deck. At green
roofs and roofs with mechanical equipment, the roof slab will be light-weight concrete
topping over steel composite floor deck.
Exterior Walls:
The exterior walls will mostly be steel stud backed cavity wall with a metal panel. The
steel studs will likely be 8” deep and spans between floor slabs.
Lateral Load Resisting System:
The building will be stabilized against wind and seismic forces by concentric steel
braced frames and moment frames in both orthogonal directions at locations
permitted by the architectural design.
Fireproofing:
Proposed concrete floor on deck construction will provide a 2-hour fire rating. Beams
and columns will have sprayed fireproofing. Exposed steel beams and columns will
be painted with intumescent paint.
Steel Quantity:
For the purpose of schematic design quantity estimate, the structural steel weight is
assumed to be 13 PSF. This weight will include steel beams, girders, columns,
framing for stairs and elevators, relieving angles, plates, hangers, diagonal bracing,
etc., but exclude equipment screens, dunnage, shear studs, composite steel floor
deck and steel roof deck.
C) Design Loads & Parameters For All New Construction
The design will comply with Massachusetts State Building Code, 780 CMR - 9th
Edition.
Floor Live Loads:
1. First floor & public space …………………………………………..100 PSF
2. Corridors above first floor ……………………………………………80 PSF
2. Classrooms ……………………………………….
50 PSF
3. Light Storage, Mechanical .……………………………………… 150 PSF
Dead Loads:
1. Materials and Equipment .........................…..... Estimated Actual Weights
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Roof Snow Loads:
1. Ground Snow Load Pg = 40 PSF
2. Exposure Factor Ce = 0.9
3. Thermal Factor Ct = 1.0
4. Importance Factor I = 1.1
5. Roof Snow Load Pf = 35PSF
(Basic snow load will be adjusted for drift, roof slope, sliding.)
Wind Loads:
1. Basic Wind Speed = 125 mph , Risk Category III
2. Exposure: C
Earthquake Loads:
1. Risk Category: III
2. Seismic Importance Factor: I = 1.25
3. Mapped Spectral Response Acceleration at Short Period: Ss = 0.172g
4. Mapped Spectral Response Acceleration at 1 second: S1 = 0.066g
5. Site Class: D (to be confirmed by geotechnical report)
6. Seismic Design Category: B
7. Response Modification Factor: R = 3
8. Analysis Procedure: Equivalent Lateral Force Analysis
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OPTION A, B, E – RENOVATION AND ADDITION
Option A involves repair and renovation of the existing single story building, the demolition of an
atrium in the existing library area, shifting corridors, and construction of new single-story
additions at the southeastern and southwestern corners of the existing building. The classroom
addition in the southwest corner and the gym addition in the southeast corner total
approximately 11,800 square feet. 72,000 square feet are proposed to be renovated and 7,300
square feet are proposed to be demolished. As a result, the combined building will be 83,800
SF.
Option B involves repair and renovation of the existing single story building, the demolition of
the northern half of the existing building, the demolition of the existing office area roof to form an
atrium, reconfiguring corridors, and the construction of a new two story addition at the southern
end of the existing building. 46,800 square feet are proposed to be renovated, 37,700 square
feet are proposed to be demolished, and 43,800 square feet are proposed to be added –
resulting in a total square footage of 86,100 square feet.
Option E involves repair and renovation of the existing single story building, demolishing the
southern end of the existing building, the demolition of the interior staff area roof to form an
atrium, adding corridors, and the construction of a new one story addition at the northern end of
the existing building. 58,919 square feet are proposed to be renovated, 20,516 square feet are
proposed to be demolished, and 24,944 square feet are proposed to be added – resulting in a
total square footage of 86,000 square feet.
In these options, proposed structural work will include three parts: 1) repair of the existing
structure, 2) alteration of the existing structure to support the proposed space reconfiguration
and demolition in the existing building, and 3) construction of the new additions.
3) Repair of the Existing Structure
Structural defects of the existing building will be repaired. Although there are few
defects noted the Existing Conditions Evaluation report, additional defects may be
discovered during construction as more structure is exposed. It is recommended that
a small contingency budget be carried for the repair work.
4) Alteration of the Existing Structure
Proposed major modifications to the existing structure include shifting the corridors,
demolishing interior roof area for an atrium, shortening of the existing building, infilling
some of the existing light-wells, and re-purposing existing space.
The gravity loading of the existing building will likely change by greater than 5% in
areas with added MEP/FP equipment, areas with roof infill, and areas adjacent to
taller additions (causing additional snow drift). In these areas, the gravity load
supporting members (deck, joists, beams, columns, and walls) will be reinforced
locally along their load path to support the additional loads.
In all three options, the lateral loading on the existing building will likely change by
greater than 10% due to extensive reconfiguration of the roof structure. This will
trigger the re-analysis and retrofit of the entire structure to meet IBC’s reduced level
wind and seismic loads. The removal of corridor walls, which are currently CMU shear
walls, will alter the lateral load path of the existing building. Demolishing interior roof
area to form a large atrium space will weaken the roof diaphragm. If the building is
shortened, the open face of the building has no lateral resistance and lateral loads will
either be carried back by the diaphragm or a new shear wall needs to be added.
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Since the structural work area will likely exceed 30% of the total area of the building,
we anticipate that this alteration work will be considered a Level 3 alteration and a
substantial structural alteration. This is another clause in the code that triggers the reanalysis and retrofit of the entire structure to meet IBC’s reduced level wind and
seismic loads.
The retrofit required to meet the IBC’s reduced level wind and seismic loads will likely
involve strengthening the diaphragm with horizontal in-plane bracing, and additional
CMU shear walls or steel bracing in the relocated corridor walls. New shear walls and
braces will require new foundations. The existing and new CMU walls will require
seismic clip angles to provide a positive connection with the roof diaphragm.
5) New Addition
We recommend new addition to be structurally independent of the remaining existing
building to avoid triggering additional code mandated lateral load resistance system
upgrades to the existing building. A structurally attached addition would trigger the
existing building to comply with full IBC level wind and seismic loads, rather than IBC
reduced level wind and seismic loads triggered by the proposed renovations.
Based on the layout of the proposed additions, a steel framed structure would provide
the greatest efficiency and flexibility in layout for most areas. These steel framed
areas of new construction would have similar construction as described in Option C.
It is important to note that the foundations of additions may interfere with the existing
building’s foundations. In areas where they interfere, the existing foundations may
require underpinning.
For the added gymnasium in options A and B, the gymnasium could be constructed
with a CMU bearing wall system supporting open web steel joists and a noncomposite steel deck. This gymnasium framing system is described below:
A) Foundation and Ground Floor
The foundation construction will depend on the results of the geotechnical
investigation. The soil bearing pressure listed on the original drawings indicates the
existing building bears on clay with a bearing capacity of 2,500 psf. For the discussion
of this report, we assume that the soil is sufficient for the masonry bearing walls to
rest on a strip footing. This assumption will require verification by a geotechnical
engineer.
Strip Footings:
Conventional reinforced concrete strip footings will bear on natural soil or compacted
structural fill. The bottom of exterior wall footings in unheated areas will be placed at
a minimum of 4’-0” below the finished grade for frost protection. Reinforced concrete
walls will be constructed along the perimeter of the building.
Ground Floor Slab-on-Grade:
Typical first floor slab will be concrete slab-on-grade of 5” thick. Slab-on-grade will be
laid over properly prepared sub-grade materials and will be reinforced with welded
wire fabric. Saw-cut control joints will be cut into the slab at column grids and at a
maximum of 25’ in each direction.
B) Superstructure
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General:
The primary structure in long span gymnasium areas is CMU bearing walls with openweb-steel joists supporting a non-composite metal roof deck.
Roof Framing:
Open-web-steel joists are used to span across large roof areas of the gymnasium.
They can span up to 100’ with a spacing of approximately 4’ to 6’. These open web
joists would bear on bearing plates embedded in the CMU bearing walls.
Roof Assembly:
Typical roof will be of 3” deep galvanized non-composite steel roof deck. At green
roofs and roofs with mechanical equipment, the roof slab will be light-weight concrete
topping over steel composite floor deck.
Exterior Walls:
I the perimeter bearing wall of the gymnasium, the walls would be 8” thick grouted
and reinforced CMU.
Lateral Load Resisting System:
The building will be stabilized against wind and seismic forces by reinforced CMU
shear walls along the perimeter of the building.

Page 7 of 7

FEASIBILITY STUDY: EVALUATION OF ALTERNATIVES
TABLE OF CONTENTS

5.0 Sustainability Narrative
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Fort River Elementary School – A mherst,
mherst, MA
Preliminary Design Sustainability Narrative
The Town of Amherst and the design team have identified sustainability as an important goal for the proposed
Fort River Elementary School project. The team is committed to meeting the minimum MSBA Sustainable Design
Requirements Project Advisory 41, updated February 15th, 2017. The team is exploring pathways to qualify for
the additional 2% reimbursement from the MSBA under the Green Schools Program.
The project will pursue certification under the LEED for Schools v4 rating system and will target a ‘Silver’ level of
certification. Once the project is approved to proceed, the project will be registered with the USGBC, locking in
the project under the current LEED for School version 4 rating system.
Integrative design, the process of analysis and decision making that can affect the project’s overall level of
sustainability requires the intense collaboration of the project stakeholders, including the design team members,
the Owner, end users, maintenance team, the contractor and sometimes even representatives of the local
community. A sustainability kickoff workshop will be held during the Schematic Design phase, to discuss and
confirm the sustainable design, LEED certification and energy efficiency goals for the selected alternative and to
identify applicable team member tasks and responsibilities moving forward. The preliminary LEED-S v4
scorecard is in development based on the design team’s current understanding of the project requirements and
sustainability goals.
To meet the requirement of exceeding the level of energy efficiency required in the current Massachusetts energy
code by 20%, the team will target a minimum of a 26% reduction in energy cost compared to the LEED baseline,
an alternative compliance path that was accepted on a recent MSBA elementary school project.
The sustainability goals for the project include designing a low-impact site and an energy-efficient building that
serves as an educational tool for the students, faculty, staff and community members. By providing a solar-ready
roof structure, the project will allow for the future possibility to generate electricity on-site. Potable water
consumption will be reduced by installing efficient indoor plumbing fixtures and by planting native or adaptive
vegetation that reduces or eliminates the need for permanent irrigation. To the extent possible, the design team
will seek to select building materials and furniture that are low-emitting and have a reduced environmental impact
to the extent possible. Natural daylighting and improved classroom acoustics will serve as key design elements
to improve the learning environment and the quality of the interior space overall. Additional sustainable design
measures will be investigated for implementation/inclusion as the design progresses. Per MSBA requirements,
the building systems, including the envelope and HVAC systems will be commissioned to ensure they operate
efficiently and as designed.
The attached scorecards represent a preliminary assessment of the proposed design options against the LEED
for Schools v4 requirements. Several credits remain designated as ‘Maybe’ due to uncertainty outcome of future
design decisions, which is common at this phase of the project. The team will continue to evaluate the design
options against LEED requirements with the goal to design and construct a building which minimizes its impact
on the environment, creates an engaging and healthy space for occupants and minimizes operating costs.
While the project seeks to achieve certification under LEED for Schools v4, our approach is not one of “point
chasing” to maximize a LEED score. Rather, we will use LEED as a validation tool to check our performance, but
in general will not base design decisions strictly on achieving LEED certification.

23 Bradford St., Concord, MA 01742
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LEED v4 for BD+C: Schools

Project Checklist - Pre-Design Phase
Option A - New Construction

1

LEED Accredited Professional

Innovation: TBD

Innovation: TBD

Innovation: Pilot - Integrative Analysis of Building Materials

Innovation: Occupant Comfort Survey

Innovation: EB Starter Kit or Sustainable Purchasing - Lamps

13

Possible Points:
Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110

110

1

1

1
Regional Priority: Open Space
Regional Priority: Building LCA (2 pt threshold), Indoor Water Use
Reduction (4 point threshold), Renewable Energy Production (2 point
threshold)

1
Regional Priority: Optimize Energy Performance (8 point threshold)

4

1

1

1

1

1

1

6

1

1

3

2

1

2

1

3

2

Required

Required

Required

16

2

2

2

2

Required
5

Required

Regional Priority: Outdoor Water Use Reduction (2 point threshold)

51 23 36 TOTALS

Credit

Credit

Credit

1

Acoustic Performance

Quality Views

Daylight

Interior Lighting

Thermal Comfort

Indoor Air Quality Assessment

0 Regional Priority

Credit

Credit

Credit

Credit

Credit

Credit

1
1

Credit

Credit

Credit

Credit

Credit

Credit

Construction Indoor Air Quality Management Plan

Low-Emitting Materials

Enhanced Indoor Air Quality Strategies

Minimum Acoustic Performance

Environmental Tobacco Smoke Control

Minimum Indoor Air Quality Performance

0 Innovation

1

1

1

Credit

1

1

1

2

3

1

Credit

Credit

1

3

1

1

1

1

4

1

1

1

1

1

Credit

Prereq

Prereq
Prereq

2

Construction and Demolition Waste Management

Building Product Disclosure and Optimization - Material Ingredients

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Building Product Disclosure and Optimization - Environmental Product
Declarations

Construction and Demolition Waste Management Planning
Building Life-Cycle Impact Reduction

4 Indoor Environmental Quality

Credit

Credit

Credit

Credit

Y
1

5

1

2

1

Y

Y

7

2

1

1

Credit

Prereq

2

Y

Storage and Collection of Recyclables

6 Materials and Resources
Prereq

3

3

Y

4

Project Name: Fort River Elementary School - Amherst, MA
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4
1
1
1

12

Access to Quality Transit

Bicycle Facilities

Reduced Parking Footprint

Green Vehicles

3 Sustainable Sites

Credit

Credit

Credit

4

2

2

2

3

1

Prereq

Y

2

Credit

2

Credit

Credit

Credit

Credit

1

Credit

Credit

Prereq

Y

1

Prereq

Y

5

Prereq

16

3
2
1
1

Rainwater Management

Heat Island Reduction

Light Pollution Reduction

Site Master Plan

7
2

Indoor Water Use Reduction

Cooling Tower Water Use

6
1
2
3
1
2

Advanced Energy Metering

Demand Response

Renewable Energy Production

Enhanced Refrigerant Management

Green Power and Carbon Offsets

Required

Fundamental Refrigerant Management

16

Required

Building-Level Energy Metering

Optimize Energy Performance

Required

Minimum Energy Performance

Enhanced Commissioning

Required

Fundamental Commissioning and Verification

31

1

2

Outdoor Water Use Reduction

Water Metering

Required

Required

Indoor Water Use Reduction

Building-Level Water Metering

Required

12

Outdoor Water Use Reduction

6 Energy and Atmosphere

Y

24 1

Credit

Prereq

Y

1

Prereq

Y

1

1

Open Space

1

2

Site Development - Protect or Restore Habitat

Joint Use of Facilities

1

Site Assessment

6 Water Efficiency

Credit

Credit

Prereq

1

1

Y

5

1

Credit

Credit

1

1

Credit

2

Credit

2

1

Credit

Credit

1

1

Prereq

Y

1

Prereq

3

Credit

Credit

Credit

1

Y

6

1

1

Credit

3

Required

5

Surrounding Density and Diverse Uses

Credit

3

2

Environmental Site Assessment

2

Credit

Required

1

Sensitive Land Protection

High Priority Site

Credit

Construction Activity Pollution Prevention

15

Credit

LEED for Neighborhood Development Location

x

1

1

15

8 Location and Transportation

1

2

5

1
1

Credit

Integrative Process

0 Integrative Process

N

1

?

0

Y

1
1

LEED v4 for BD+C: Schools

Project Checklist - Pre-Design Phase
Option B-E, Reno NZE

1

Credit

Credit

Credit

Credit

Credit

Credit

13

Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110

Possible Points:

Regional Priority: Building LCA (2 pt threshold), Indoor Water Use Reduction
(4 point threshold), Renewable Energy Production (2 point threshold)

110

1

1

1
Regional Priority: Open Space

1
Regional Priority: Optimize Energy Performance (8 point threshold)

4

1

1

1

1

1

1

6

1

1

3

2

1

2

1

3

2

Required

Required

Required

16

2

2

2

2

Required
5

Required

Regional Priority: Outdoor Water Use Reduction (2 point threshold)

62 16 32 TOTALS

Credit

Credit

Credit

1

LEED Accredited Professional

Innovation: TBD

Innovation: TBD

Innovation: Pilot - Integrative Analysis of Building Materials

Innovation: Occupant Comfort Survey

Innovation: EB Starter Kit or Sustainable Purchasing - Lamps

0 Regional Priority

Credit

Credit

Credit

Credit

Credit

Credit

1
1

Acoustic Performance

Quality Views

Daylight

Interior Lighting

Thermal Comfort

Indoor Air Quality Assessment

Construction Indoor Air Quality Management Plan

Low-Emitting Materials

Enhanced Indoor Air Quality Strategies

Minimum Acoustic Performance

Environmental Tobacco Smoke Control

Minimum Indoor Air Quality Performance

0 Innovation

1

1

1

Credit

0

1

1

2

3

1

Credit

Credit

1

4

1

1

1

1

4

1

1

1

1

1

Credit

Prereq

Prereq
Prereq

2

Construction and Demolition Waste Management

Building Product Disclosure and Optimization - Material Ingredients

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Building Product Disclosure and Optimization - Environmental Product
Declarations

Construction and Demolition Waste Management Planning
Building Life-Cycle Impact Reduction

4 Indoor Environmental Quality

Credit

Credit

Credit

Credit

Y
1

5

1

2

1

Y

Y

7

2

1

1

Credit

Prereq

1

Y
2

Storage and Collection of Recyclables

5 Materials and Resources
Prereq

2

2

Y

6
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4
1
1
1

12

Access to Quality Transit

Bicycle Facilities

Reduced Parking Footprint

Green Vehicles

3 Sustainable Sites

Credit

Credit

Credit

4

2

2

2

Credit

Credit

1

2

Credit

Credit

2

2

Credit

1

1

Credit

Credit

1

Prereq

Y

3

Prereq

Y

5

Prereq

Y

11

Prereq

2

3
2
1
1

Rainwater Management

Heat Island Reduction

Light Pollution Reduction

Site Master Plan

7
2

Indoor Water Use Reduction

Cooling Tower Water Use

6
1
2
3
1
2

Advanced Energy Metering

Demand Response

Renewable Energy Production

Enhanced Refrigerant Management

Green Power and Carbon Offsets

Required

Fundamental Refrigerant Management

16

Required

Building-Level Energy Metering

Optimize Energy Performance

Required

Minimum Energy Performance

Enhanced Commissioning

Required

Fundamental Commissioning and Verification

31

1

2

Outdoor Water Use Reduction

Water Metering

Required

Required

Indoor Water Use Reduction

Building-Level Water Metering

Required

12

Outdoor Water Use Reduction

9 Energy and Atmosphere

Y

16 6

Credit

Prereq

Y

1

Prereq

Y

1

1

Open Space

1

2

Site Development - Protect or Restore Habitat

Joint Use of Facilities

1

Site Assessment

6 Water Efficiency

Prereq

1

Credit

Credit

Y

5

1

1

Credit

Credit

1

1

Credit

2

Credit

2

1

Credit

Credit

1

1

Prereq

Y

1

Prereq

3

Credit

Credit

Credit

1

Y

6

1

1

Credit

3

Required

5

Surrounding Density and Diverse Uses

Credit

3

2

Environmental Site Assessment

2

Credit

Required

1

Sensitive Land Protection

High Priority Site

Credit

Construction Activity Pollution Prevention

15

Credit

LEED for Neighborhood Development Location

x

1

1

15

8 Location and Transportation

1

2

5

1
1

Credit

Integrative Process

0 Integrative Process

N

1

?

0

Y

1
1

LEED v4 for BD+C: Schools

Project Checklist - Pre-Design Phase
Option B-E, Reno

1

LEED Accredited Professional

Innovation: TBD

Innovation: TBD

Innovation: Pilot - Integrative Analysis of Building Materials

Innovation: Occupant Comfort Survey

Innovation: EB Starter Kit or Sustainable Purchasing - Lamps

13

Possible Points:
Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110

110

1

1

1
Regional Priority: Open Space
Regional Priority: Building LCA (2 pt threshold), Indoor Water Use
Reduction (4 point threshold), Renewable Energy Production (2 point
threshold)

1
Regional Priority: Optimize Energy Performance (8 point threshold)

4

1

1

1

1

1

1

6

1

1

3

2

1

2

1

3

2

Required

Required

Required

16

2

2

2

2

Required
5

Required

Regional Priority: Outdoor Water Use Reduction (2 point threshold)

53 22 35 TOTALS

Credit

Credit

Credit

1

Acoustic Performance

Quality Views

Daylight

Interior Lighting

Thermal Comfort

Indoor Air Quality Assessment

0 Regional Priority

Credit

Credit

Credit

Credit

Credit

Credit

1
1

Credit

Credit

Credit

Credit

Credit

Credit

Construction Indoor Air Quality Management Plan

Low-Emitting Materials

Enhanced Indoor Air Quality Strategies

Minimum Acoustic Performance

Environmental Tobacco Smoke Control

Minimum Indoor Air Quality Performance

0 Innovation

1

1

1

Credit

1

1

1

2

3

1

Credit

Credit

1

3

1

1

1

1

4

1

1

1

1

1

Credit

Prereq

Prereq
Prereq

2

Construction and Demolition Waste Management

Building Product Disclosure and Optimization - Material Ingredients

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Building Product Disclosure and Optimization - Environmental Product
Declarations

Construction and Demolition Waste Management Planning
Building Life-Cycle Impact Reduction

4 Indoor Environmental Quality

Credit

Credit

Credit

Credit

Y
1

5

1

2

1

Y

Y

7

2

1

1

Credit

Prereq

1

Y
2

Storage and Collection of Recyclables

5 Materials and Resources
Prereq

2

2

Y

6
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