BOARD OF EDUCATION OF HARFORD COUNTY
INFORMATIONAL REPORT
DECISION ON HAVRE DE GRACE MIDDLE/HIGH REPLACEMENT SCHOOL
SCHEMATIC DESIGN
AUGUST 18, 2014
Background Information:
A scope study was conducted to evaluate options for a renovation, modernization or
replacement of Havre de Grace High School and to include long-range planning for Havre de Grace
Middle School. The Board of Education, at its meeting on September 23, 2013, provided direction
to proceed with the option to build a combined middle/high school as a replacement to both schools.
County funds were provided in Fiscal Year 2015 for the architect to provide design services for the
proposed Havre de Grace Middle/High Replacement School. Planning Approval for the
replacement school has been provided by the State. A Schematic Design must be developed and
submitted to the Interagency Committee on School Construction by September 1, 2014, in order for
this project to be eligible to request construction funds as part of the Fiscal Year 2016 Capital
Improvements Program submission.
Discussion:
In April of 2014, an Educational Specifications Committee was convened to develop the
Educational Specifications for the proposed replacement of Havre de Grace Middle School and Havre
de Grace High School. On July 21, 2014, the Educational Specifications were presented to the Board
of Education. On August 4, 2014, a special Work Session was held with the Board of Education to
present the Educational Specifications in greater detail. On August 4, 2014, following the Board
Work Session, the Board of Education approved the Educational Specifications. The architect has
completed the Schematic Design for review and approval by the Board of Education.
Superintendent’s Recommendation:
The Superintendent of Schools recommends that the Board of Education approve, for
submission to the State, the Schematic Design for the replacement of Havre de Grace Middle School
and Havre de Grace High School.
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MIDDLE AND HIGH SCHOOL EDUCATION PHILOSOPHY
MISSION
The mission of the Harford County Public Schools is to promote excellence in instructional leadership
and teaching and to provide facilities and instructional materials that support teaching and learning
for the 21st century. The Harford County Board of Education will support this mission by fostering a
climate for deliberate change and monitoring progress through measurable indicators.

VISION
Harford County Public Schools will be a community of learners in which our public schools, families,
public officials, businesses, community organizations, and other citizens work collaboratively to
prepare all of our students to succeed academically and socially in a diverse, democratic, changeoriented, and global society.

GOALS
•

To prepare every student for success in postsecondary education and a career.

•

To encourage and monitor engagement between the school system and the community to support
student achievement.

•

To hire and support skilled staff who are committed to increasing student achievement.

•

To provide safe, secure, and healthy learning environments that are conducive to effective
teaching and learning.

t

PROGRAM
Middle school is structured to provide transition between elementary and high schools. High school
will accommodate a comprehensive curriculum to meet the needs of each student
The following criteria were considered during the design of the new middle/high school:
•

The high school must be designed in clusters, one for Math, Science, and Technology; and another for Humanities and Fine Arts. Provision for a magnet/signature program shall be included.

•

The design should permit flexibility in instruction and learning. Classrooms and laboratories
should be designed to accommodate various sized groups, each classroom should allow group
work and various presentation formats. Learning spaces must be able to expand and contract.
The use of most classrooms should be adaptable for a variety of purposes by changing or
rearranging furniture.
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•

Instructional areas should have adequate learning space, teacher work areas, and storage
facilities.

•

Maximum connectivity to outside resources will be required in the classrooms of the future,
including voice, video, and data cabling.

•

Staff work areas should be arranged to encourage interdisciplinary interaction

•

The food service area should be designed to provide a variety of serving areas and to foster
the distribution of students throughout the dining area. This area should be able to be used for
community events. A liquid disposal sink shall be provided in the tray collection area for student
use. Appropriate space shall be provided for recycling and composting in the cafeteria.

•

The administrative offices for assistant principals should be in the main office area. Offices
should be designed to provide maximum observation of the main building entrance.

•

Areas to be used frequently by the community – Food Service, Auditorium, Gymnasium, and
Media Center - should be accessible by separate entrances from the rest of the building and
should be able to be operated as separate facilities with supervision by sight.

•

Restroom areas to be used by the public should be located so they can be used for evening and
weekend activities without necessitating access to other parts of the building.

•

The building should be spacious and well lit with natural lighting. The inside design should
create a sense of community.

•

The exterior of the school should reflect its place in the community as a center of the
community. It should be easily recognized as a school.

•

Adequate and well lighted parking for projected numbers of staff, students, and community
members should be provided.

PLANNING OBJECTIVES
The planning objectives listed below were developed for previous Harford County schools and will
be maintained or improved for the new Havre de Grace Middle/High School.
1. Break down the scale of a large building program to create identifiable clusters within the
school.
2. Provide a safe, healthy, and nurturing environment.
3. Foster personal growth and accommodate a diverse educational experience.
4. Develop the sense of a school community among all students.
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5. Establish a clear and efficient organization of site elements.
6. Develop a building form and plan that reflects and reinforces the academic organizational
structure expressed in the educational specifications.
7. Develop comprehensible circulation systems within the school and on site that facilitates
supervision and security.
8. Integrate state of the art technology systems school wide.
9. Site and building design that will meet established budgets and time schedules.
10. Allow for planned joint use of the facility by community groups.

CIVIL DESIGN NARRATIVE
PROPERTY DESCRIPTION
Havre de Grace High School is located at 700 Congress Avenue, Havre de Grace, MD 21078. The
campus is comprised of several parcels totaling in excess of 68 acres. The high school buildings and
associated parking are currently situated at the north and south side of Congress Avenue, east of
Juniata Street. The northernmost parcel measures approximately 2.93 acres and the southernmost
parcel measures approximately 3.10 acres.
The high school building properties are bounded by Pennington Avenue, the Havre De Grace Police
Department and City Hall to the north, St. Patrick’s Church, Adams Street and residential development
to the east, J M Huber corp. and Bourbon Street to the south, and Juniata Street and the high school
fields to the west. The high school building properties are currently split by Congress Avenue and
a 132’ right of way. The northernmost property contains two buildings that currently house the
school’s general classrooms, media center, and cafeteria. The southernmost property contains one
building that currently houses the school’s auditorium, gymnasium and music rooms.
Havre De Grace Middle School is located at 401 Lewis Lane, Havre De Grace, MD 21078. The middle
school property totals over 62 + acres and is comprised of several parcels. The property is situated
along the west side of Juniata Street and bounded by on the Amtrak Northern Corridor line and
Lewis Lane. The middle school building is located at the far western side of the property immediately
adjacent Lewis Lane and next to the Havre de Grace Activity Center. The remainder of the 62 + acre
parcel contains ball fields, stadium field and track, hard surface courts, paved walking paths, and a
wetland area located adjacent to the stadium known as Lilly Run.
The middle school property is bounded by the Amtrak Northern Corridor Line and the Activity Center
to the west and north, Lewis Lane and residential properties to the south, and several entities to the
east which include: J M Huber Corp., a railway line that serves this industrial use and Juniata Street.

ZONING REQUIREMENTS
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Based on the current City of Havre De Grace zoning map the high school building properties are
currently zoned RB (residential business district). A school is currently a conditional use in a RB zone.
The fields and middle school property are currently zoned R2 (residential district). Schools are also
a conditional use in a R2 zone.
Zoning to the north of the high school building properties is also RB, zoning to the east is R2, zoning
to the south is C (commercial), and to the west is R2.
Zoning to the north of the middle school is R2 and RB, zoning to the east is RB and C, zoning to the
south is RB and R2, and zoning to the west (adjacent to the Amtrak line) is C and R2.
Any new construction will need to be approved by the Board of Appeals prior to beginning.
Additional zoning information for and RB and R2 zone are as follows.
Minimum lot area
Maximum coverage
Minimum lot width
Front yard setback
Rear yard setback
Side yard setback
Maximum building height

15,000 square feet
50%
100 feet
15 feet
15 feet
15 feet
60 feet

ENVIRONMENTAL CONSIDERATIONS
Landscaping immediately around the middle school is generally limited to a mixture of mature trees
planted along both drives and along an outer portion of the bus loop. Additional plantings are limited
to an area immediately south of the baseball field. Sporadic planting is also located along the portion
of property line that abuts the old railroad right of way adjacent to the J.M. Huber Corp. property.
Any landscaping that is proposed will need to be coordinated through the Tree Commission.
Depending on the level of new construction new landscaping would have to be provided for “street
yard”, parking and open space. Street yards must be a minimum of 40’ wide with planting consisting
of 1 shade tree for every 35 lf or 1 ornamental tree for every 25 lf. Open space landscaping consists
of 20 trees and 80 shrubs per acre. Parking lot landscaping is required for any off street parking area
consisting of 15 or more parking spaces.
Landscape islands at the end of each parking row or isle are required, with additional landscape
islands for each 12 contiguous spaces. The size of the parking islands would vary depending on
whether it’s a single or double row, but in either case the landscape islands would need to be 8’ wide.
A minimum of 3 trees and 8 shrubs is required for islands 244 sf or larger, and 2 trees and 4 shrubs
for islands smaller than 244 sf.
Any new construction will be required to comply with the latest Havre De Grace Forest Conservation
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Ordinance (No. 935). Forest conservation would need to be provided for each respective individual
property based on the calculations for that particular property. Afforestation will need to be provided
for 15% of the net tract area.
Portions of the site are located within the 100 year floodplain as delineated on FEMA flood insurance
rate map 24025C0211 D. Generally a majority of the site is located in zone X which is noted as “areas
determined to be outside of the 500 yr. floodplain”. The portions of the site that lie within the
floodplain are categorized as zone AE with base flood elevations varying from 25.0 along northern
portions of the property to 30.0 just off site along the far southeast corner of the property. The
floodplain limits based on the FEMA map extend to north of the Amtrak North Corridor line, south
past Lewis Lane, East of Juniata Street 250’ +, and west into the areas currently occupied by the
football stadium, soccer field and portions of the baseball field.
According to Chapter 78 (Floodplain Management) of the City of Havre De Grace Ordinance, new
construction will need to be elevated to 1’ above the established floodplain elevation. Development
within the floodplain would require local, State and Federal approval.
The site also contains a wetland area classified as a riverine, lower perennial, open water, permanently
flooded (R20WA) system. This wetland is currently located on the fields property and is known as
Lilly Run.

ENGINEERING CONSIDERATIONS
Water
The site is currently served by public water. Water service for the middle school building is via a 6”
waterline tapped from an 8” waterline that enters the site off of Lewis Lane. The waterline then runs
parallel along the north side of the northernmost entry drive, then crossing the parking lot entering
the building in the vicinity of the service yard.
There is a secondary 6” waterline also tapped off of the 8” line that serves a hydrant within the bus
loop. Another hydrant is located adjacent to the service area. Both hydrants were noted as being
“not in service”.
Sanitary Sewer
The middle school building is currently served by a gravity fed public sanitary sewer system. Sanitary
sewer for the building is generally an 8” gravity flow line and is located along the south side of the
building. The effluent from this system flows in a southwesterly direction connecting to a 12” public
line located within Lewis Lane.
Storm Drains
Stormwater is currently conveyed via a combination of overland flow and several closed storm drain
systems. Roof drainage for the middle school building is basically split in half with the south side of
the building being conveyed via roof drains to two (2) separate closed storm drainage systems that
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discharge into swales south of the existing bus loop. Drainage for the bus loop is also conveyed via a
closed system and outfalls into the same general area as the southern portion of the building. Storm
drain sizes for these systems vary from 6”-18”. Stormwater for the northern side of the building is
also conveyed via roof drains to a closed storm drain system that runs parallel to the building. This
system connects into a portion of the closed storm drain system that serves the school parking lot.
Stormwater is then conveyed in an easterly direction eventually connecting to a large storm drain
located under the grass ball fields. Storm drain sizes for this system range from 6”-30”. There is a
small closed storm drain system that appears to have been installed with the construction of the
Activity Center. This system captures a small portion of the parking located parallel to the parent drop
off drive. Stormwater in this system is conveyed to the stormwater management facility installed in
2005/2006, which eventually connects to the system that conveys the northern side of the middle
school building. Storm drain sizes for this system range from 15”-24”.
The last system is located under the grass ball fields. This system conveys run-off from the fields
and the adjacent Amtrak property through the site eventually discharging into Lilly Run. During
our field review it was noted that there are several inlets and closed storm drain sections that are
undocumented. We were unable to obtain any plans on several of the smaller systems that connect
to the large pipe conveying the Amtrak run-off, but it appears that these inlets and pipe were installed
to help convey some of the overland flow of the fields to Lilly Run. Pipe sizes on a majority of this
system are unknown but the main Amtrak storm drain is a 48” reinforced concrete pipe.
Electric and Gas, Miscellaneous
Electric for the middle school building enters the site off of Lewis Lane and then runs parallel to the
south side of the northernmost entry drive, then crossing the service yard to the transformer. Gas
service for the middle school building is supplied by BGE via a 2” high pressure line which enters the
site off of Lewis Lane and then runs parallel to the south side of the northernmost entry drive, then
crossing the service yard and entering the building at the far northeast side.
There is a 50 well geothermal field located under the grassed multipurpose field immediately north
of the middle school parking lot. The geothermal field is roughly 100’ x 200’ and serves the Activity
Center.

STORMWATER MANAGEMENT
A new stormwater management facility was constructed in 2005/2006 with the construction of the
adjacent Activity Center. This facility is located immediately behind the Activity Center parking lot. It
appears that this facility may treat a very small portion of the northernmost middle school drive, but
the remainder of the middle school drainage by-passes the facility.
Any new construction that occurs will be required to meet the requirements established by the
Stormwater Act of 2007. These guidelines establish a process by which new construction needs to
utilize sustainable or environmental site design (ESD) to the maximum extent possible to satisfy water
quality requirements. ESD’s include but are not limited to micro-bioretention, dry and/or wet swales,
rain gardens, etc. Attempts should be made to provide for impervious disconnects and to allow for
adequate open space to construct multiple smaller facilities throughout the site to satisfy these
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requirements. Based on our preliminary review of the soils information it appears that infiltration
of stormwater should be achievable on site and cursory conceptual layouts have been reviewed to
provide areas for ESD’s to the maximum extent possible.

PROPOSED DEVELOPMENT
The conceptual Site Plan proposes to construct entirely new facilities for Havre de Grace Middle /
High School. The existing high school and middle school will be able to function as the new school is
constructed. The new school is designed to improve parking, isolate service/loading areas and create
a unified campus.
Facilities and Utilities
•
•
•

A paved walking trail provides a connection from the new school to the town and existing high
school site.
A pedestrian connection to the Activity Center is provided.
New stormwater management facilities for the new school would be constructed to comply with
the Stormwater Management Act of 2007 and would mainly consist of various ESD (environmental
site design) practices such as bio-retention and micro-bio-retention.

Access and Parking
This proposal creates two entrances from Lewis Lane. The parent drop-off and parking entrance
occurs as the existing middle school parking entrance. An additional entrance provides bus access
and parking / service access to the Auditorium. The total parking provided within the school campus
is 400 spaces with 24 bus spaces.
•
•
•
•

Vehicles may circulate around the entire high school building creating access for loading and
service as needed.
Service areas are separated from student/parent/staff traffic.
The visitor parking area is located in front of the building for security and convenience to the main
entrance.
The bus drop-off and parent drop-off are located at separate entrances to ease morning arrival
and afternoon dismissal. The bus parking allows for substantial queuing and can be converted to
car parking for ath letic and other events.

Athletic Fields
•
•
•
•

The existing stadium and grandstand with associated concessions and team room buildings shall
remain as is.
Existing basketball and tennis courts will be maintained or replaced.
Where feasible or necessary by the new development, fields will be realigned to provide proper
orientation along a north/south axis.
Each sport; baseball, softball, lacrosse, field hockey and soccer have competition fields. In
addition, practice fields for each sport are available in a shared capacity. Proposed fields are as
follows:
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o
o
o
o

Baseball competition and practice fields (1 each)
Softball competition and practice fields (1 each)
Soccer competition field
Practice soccer/field hockey and lacrosse fields – 4 total

Impacts to the Parks and Recreation facilities are replaced in-kind.

BUILDING PLANNING STRATEGY
CONCEPTUAL APPROACH: SCHOOL AS COMMUNITY
One major goal for Havre de Grace Middle/High School is the creation of a school as a community.
The aim of the design process, therefore, was to approach the school as an Academic “community” in
which students are free to interact, be creative, and pursue their individual interests within a learning
environment.
This raises the challenge of breaking down a very large mass into smaller components, each with a
distinctive identity, yet linked together into a unified whole. These individual components – middle
school grade clusters and high school departments - serve all the students yet need to be of such a
scale that they are perceived as individual communities within the school.
A secondary force in the design is the schools role as the center of an existing community. Use of the
building after the normal school hours will be extensive. The theater will be a focal point of the Arts
in the area. The media center will function as a community/technology outreach center. Recreation
and Parks will host athletics and community events here. Providing public access and maintaining
student security are challenges and forces in the design.

BUILDING DESIGN
Frequently, a school is the center of a community. With this in mind, the design of the exterior of
the building should reflect both the community and the progressive nature of a school for the 21st
century.
The Havre de Grace Middle/High School is designed for magnet students and provides separate wings
for middle and high school academic areas. The media center is the focal point of the academic side
and located above the main entrance. The main entry to the building is on axis with the pedestrian
“boardwalk” that connects Lewis Lane through the building to Juniata and the existing high school
site and town. Separate after-hours entrances are provided for both the Auditorium and Gymnasium
wings.
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BUILDING DESIGN SOLUTION
Havre de Grace Middle/High School will be designed as an educational, cultural, and recreational
activity center for the entire community. Site constraints and a larger student population dictated that
the building remain a compact, clearly organized multi-storied structure. To maximize the potential
use of the school facility at different times by different community groups, the building requires
easily secured zones with independent entrances and supervision for the academic, cultural, and
recreational areas. Therefore, the major components of the program emerge as distinctive individual
elements within the total building form.
Since the floodplain extends along Juniata Street, the main entrance to the school is located off
Lewis Lane. The classroom clusters and Media Center are located on the front façade, with Media
and the main entrance as the focal point. The Gym and recreational quadrant is located adjacent
to the parking area to the west and in close proximity to the stadium and playing fields at the rear
of the site. The Auditorium and music areas are to the east near the bus loop and some additional
staff parking, which provides evening event parking separate from the recreational facilities. The bus
loop and parent drop-off areas connect to the main pedestrian “boardwalk” which leads to the main
entrance and extends through the building to the fields and ultimately connects to Juniata Street
near Congress Avenue.
The location of the academic areas within the school promotes a sense of identity for each school. A
compact, efficient plan and simple circulation patterns enable quick movement from one quadrant
of the school to the other. Together, these concepts address the planning objectives and create a
unique school design that celebrates the individual and encourages interaction between all members
of the academic community.

THE HIGH SCHOOL CLUSTER
Family and Consumer Sciences, Foundations of Technology, and Environmental Science are located
on the first floor to provide easy access to the exterior.
The Science and Biomedical spaces along with some classrooms are located on the second floor, with
the remainder of classrooms on the third level.

THE MIDDLE SCHOOL CLUSTER
The middle school cluster is organized by grade, with 6th grade classrooms and FOT located on the
first floor, 7th grade on the second floor, and 8th grade on the third level.

THE PERFORMING ARTS
The 1000-seat auditorium anchors the performing arts quadrant. The quadrant is composed of
performing arts and music facilities. An open, inviting lobby is accessed from the main corridor and
an entrance from the nearby parking area. The lobby contains restrooms, a ticket booth, and also
serves the studio/black box theater.

SCHEMATIC DESIGN SUBMISSION
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The auditorium features sloped seating, a large proscenium stage, projection and control room, and
theatrical lighting. Both student and community productions can be accommodated. The more
intimate blackbox studio theater offers a highly flexible area for a variety of music, dance and lecture
programs. Immediately down the corridor from the theaters, the music department includes band,
choral, an electronic music lab, classrooms, practice rooms and offices.

THE PHYSICAL EDUCATION/RECREATION
The Physical Education/Recreation Quadrant includes the main and auxiliary gyms, weight lifting and
fitness rooms, classrooms, locker rooms, and offices.
The complex is located near the playing fields and parking and can be secured from the rest of the
school for after-hours use. The middle school and high school P.E. areas are grouped together but
are separated by a corridor. With its own lobby and support areas, the Physical Education/Recreation
quadrant can easily serve both school and community athletics.

THE STUDENT CENTER
The main corridor extends from the bus loops and parking lot entry into the center of the school.
A monumental stair at the center of the corridor and on axis with the main entrance and dining
connects all levels of the academic areas of the school.
Dining is located along the main “boardwalk” corridor and is centrally located between the Physical
Education and Performing Arts wings. The location allows for social and community events to take
place, easily accessed from either entrance/parking area. The dining room is benefited by the
abundace of natural light and an exterior dining court on the north side. Food service spaces are
located adjacent to the dining room and loading area.
The career center, guidance and counseling department open onto the main corridor, promising a
variety of student interaction throughout the day. Student health services and work-study spaces
are nearby.

MEDIA CENTER, MAGNET PROGRAM AND ART
The media center is located on the second floor on the front of the building, centered between the
academic areas. The media center is a focal point on the front facade and within the academic areas
of the building. The magnet program is centrally located on the third floor above the media center.
Art classrooms are also centrally located between the middle and high school clusters on the third
floor, on the north side of the building.
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STRUCTURAL DESIGN NARRATIVE
The proposed Havre de Grace Middle School/ High School building is composed of a three story
administrative and class room wing, a one/two story high volume auditorium and a one/two story
gymnasium wing.
The structural system selected for the building consists of a steel framed structure supported by a
combination of steel columns and masonry bearing walls. The superstructure of the building will be
supported by reinforced concrete footings.

STRUCTURAL SYSTEMS
It is expected that the foundations of the building will be composed of reinforced concrete spread
footings that will bear on either natural soils or on engineered fill. The soil bearing capacity and the
type of bearing material will be determined by a geotechnical investigation. All continuous footings
will be doweled to isolated footings to minimize the potential for settlement. All exterior footings
will bear at least 2’-6” below the finished grade to provide the necessary frost protection. All open
footing excavations will be inspected by a Geotechnical Engineer to insure that the design bearing
pressures have been achieved.
The ground floor will typically consist of 5” thick concrete slab on grade reinforced with 6” x 6”, W 2.1
x W 2.1 wwf over a vapor barrier on a 6” thick washed gravel based. The ground floor slab thickness
and reinforcing will be increased to 6” thick and 6” x 6”, W 2.9 x W 2.9 wwf at the mechanical &
electrical rooms and at the maintenance room. Control joints will be provided at 20’ on center
maximum in order to reduce dry/shrinkage cracks.
The elevated floors at the classroom wing will be composed of a 3 ¼” light weight concrete slab
reinforced with 6” x 6”, W1.4 x W 1.4 wwf over a 2” deep 20 gage galvanized composite metal deck.
The floor slab will be supported by 16” to 21” wide flange beams spaced between 9’ and 6’ on center
which in turn will be supported by 24” to 27” deep wide flange girders. The steel framing systems
will be supported by 10” to 12” deep wide flange steel columns generally spaced in a 25’ to 30’ grid.
The elevated mechanical rooms will be composed of a 4 ½” thick normal weight concrete slab
reinforced with 6” x 6”, W 2.1 x W 2.1 wwf over a 2” deep 20 gage composite metal deck. The floor
slab will be supported by 18” to 21” deep wide flange beams spaced at 7’ on center maximum which
in turn will be supported by 24” to 27” deep wide flange girders. The steel framing will be supported
by 10” deep wide flange steel columns generally spaced in a 30’ by 30’ grid.
The roof at the classroom wing will be composed of 1 ½” deep, wide rib 20 gage galvanized metal
deck supported by open web steel joists spaced at 6’ on center maximum and by wide flange beams
and girders. The steel framing will be supported by 10” deep wide flange steels columns.
The roof at the high volume auditorium and gymnasium will be composed of 1 ½” and 3” deep,
wide rib 20 gage galvanized acoustical metal deck supported by deep long span open web steel
joists that will be designed to clear span the spaces below. The long span joists at the auditorium
will be approximately 56” deep and will be spaced at 6’ on center maximum. The long span joists
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at the gymnasiums will be approximately 60” deep and will be spaced between 10’ and 12” on
center maximum. The roof joists at these areas will be designed to support the weight of stage and
auditorium hung components, the weight of backboards, the weight of hung gym equipment and the
weight of divider curtains. The roof framing at these areas will be supported by 16” thick reinforced
masonry bearing walls.
The roofs at the adjacent one story areas at the auditorium and gymnasium wings will be composed
of a 1 ½” deep, wide rib 20 gage galvanized metal deck supported by open web steel joists spaced at
6’ on center maximum, wide flange steel beams and girders. The roof framing will be supported by a
combination of steel columns and 12” thick reinforced masonry bearing walls.
The exterior walls of the building will be composed of masonry, brick or stone veneer, a cavity wall
and either 8” or 12” reinforced concrete masonry walls.
The building structure will be braced laterally by a combination of steel braced frames and masonry
shear walls. The lateral bracing systems will extend the full height of the building and they will be
located within the building walls so that they do not affect the internal layout of the building.

DESIGN LOADS AND CRITERIA
Design loads
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A.

Roof- 30 psf live load minimum plus applicable unbalanced snow loads as required by the
building code.

B.

Elevated floors:
1. Classrooms – 40 psf live load plus 15 psf partition dead load.
2. Corridors – 80 psf live load.
3. Storage rooms – 125 psf live load.
4. Mechanical and electrical rooms – 150 psf live load.
5. Stairs – 100 psf live load.
6. Media center – 150 psf live load.

C.

Ground Floor
1. Mechanical and electrical rooms – 150 psf live load.
2. Stage – 150 psf live load
3. Other areas – 100 psf live load

D.

Wind load design parameters: Ultimate wind speed= 120 MPH, 3 second gust, exposure C,
Risk Category III.

E.

Snow load design parameters: Pg=30 psf, Ce=1, Ct=1, Is=1.1, Pf= 23.1 psf, Risk Cat.III

F.

Seismic design parameters:
Risk Category – III
Seismic Design Category – B
Importance factor – 1.25

Sds – To be determined by geotechnical investigation.
Sd1 – To be determined by geotechnical investigation.
Basic seismic force resisting system – braced steel frames and reinforced masonry walls.
Design Criteria
A.

Roof framing will be sloped at ¼” per foot minimum.

B.

Live load deflection of spandrels and members that support glass will not exceed Span/480
with a maximum of ½”.

C.

Live load deflection of members above glass or that support masonry will not exceed Span/600
with a maximum of 5/16”.

D.

All structural floor and roof members will be limited to a maximum live load deflection of
Span/360 and Span/240 respectively.

E.

All members that support elevator equipment and/or rails will be designed with the limits
prescribed by ASME A17.1.

F.

Interstory drift and total drift will not exceed Height/400 for wind and seismic loads.

G.

Framed floors will be designed for the indicated live loads or a minimum concentrated load
of 1000 pounds, which ever produces the grater stress.

H.

At specific locations floor slabs and framing will be designed for the actual weight and con
centration of M/E/P equipment.

Construction Materials
Concrete
A.
Footings – 3000 psi, normal weight.
Slabs on grade – 3000 psi, normal weight.
Classroom elevated floors – 3000 psi, light weight.
Elevated M/E rooms – 3000 psi normal weight.
Concrete exposed to the weather – 4500 psi, normal weight and air entrained.
B.

Reinforcing steel
Reinforcing bars – ASTM A615, 60 ksi.
Welded Wire Fabric – ASTM A185, 65 ksi.

C.

Masonry
Hollow concrete units – ASTM C90, f’m=1500 psi
Mortar – ASTM C270, type S
Grout – ASTM C476, 3000 psi
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D.

Structural steel
Wide flange members and channels – ASTM A992, 50 ksi
Tube sections – ASTM A500, 46 ksi.
Pipe Sections – ASTM A53, 35 ksi.
Accessory steel – ASTM A36, 36 ksi.
Metal Deck – ASTM A653, 33 ksi
Headed Studs – ASTM A108
Welding electrodes – E70XX
High strength bolts – ASTM A325
Anchor bolts – ASTM A307

Applicable Codes and Standards
Design code – 2012 International Building Code with Harford County amendments.
Referenced Code Organizations
• ACI (American Concrete Institute)
• AISC (American Institute of Steel Construction)
• ANSI (American National Standard Institute)
• ASTM (American Society for Testing and Materials)
• PCA (Portland Cement Association)
• CRSI (Concrete Reinforcing Steel Institute)
• AWS (American welding Society)
• AISI (American Iron and Steel Institute)
• BIA (Brick Institute of America)
• NCMA (National Concrete Masonry Association)
• PCI (Precast Prestressed Concrete Institute)		

MECHANICAL DESIGN NARRATIVE
The Mechanical System shall include all work associated within the building of Heating, Ventilating,
Air Conditioning (HVAC), and Plumbing Systems. These systems shall extend to 5 feet beyond the
building wall.
The Mechanical Systems, in concert with the Architectural considerations, are intended to create
spaces that are flexible, functional, energy efficient, and respond to the needs
of this facility.
Within the envelope of the new facility, the proper heating, cooling, ventilation, air exchanged, and
Automatic Temperature Control/Energy Management Systems shall be provided for all spaces to
create the appropriate thermal environment. Stairwells shall be provided with heat only. All areas
shall be provided with heating, ventilation, and air conditioning. The HVAC and related Mechanical
Systems shall not only be functional and responsive to the need, but shall be simple, reliable, durable,
maintainable, and easily accessible. The HVAC System utilizes energy conservation techniques to
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the greatest extent possible, while maintaining comfortable control. All HVAC components shall be
capable of a complete override from the Energy Management System.
Heating and Cooling Systems and their associated controls shall be designed and zoned to enable the
building to operate at less than full capacity without conditioning the entire building.
The Mechanical Systems shall be designed to meet and/or exceed ASHRAE Standard 90.1-2010 (State
of Maryland Requirements) and 90.1-2007 (current LEED Base Line Requirements) in an effort to
achieve LEED Silver Certification. Sustainable design guidelines such as ANSI/ASHRAE/USGBC/IES
Standard ASHRAE Advanced Energy Design Guide for K-12 School Buildings shall be recourses used
to exceed the minimum energy performance requirements of ASHRAE 90.1-2010 (State of Maryland
Minimum Energy Requirement)
Sub system monitoring of gas, electric (HVAC, lighting plug loads, kitchen) and water shall be included
along with a dashboard system. This may be designed as a Bid Add Alternate.
The Mechanical Systems including plumbing systems shall be designed in accordance with ASHRAE
Standards, International Mechanical and Building Codes, NFPA, the International Plumbing Code,
County and City Code Requirements, and IAC Standards.

HVAC SYSTEM
The proposed HVAC Systems to be analyzed during Design Development consist of a high efficiency
conventional four-pipe Heating/Cooling Distribution System, a Geothermal Water Source Heat Pump
System and a Hybrid type of System using an Earth Heat Exchanger (Geothermal) in conjunction with
a 4-pipe Conventional Heating/Cooling System.
The Office/Administration Area, Media, Gymnasium, Cafeteria and Auditorium which functions
twelve (12) months a year, and/or during non-educational times shall be zoned such that it can
operate independently from the rest of the school. All other areas shall be separately zoned based
on use and function:
The proposed four (4) systems to be analyzed through building energy modeling include:
Option 1:
			
Option 2:
			
			
Option 3:
			
			
Option 4:
			

Four-pipe high efficiency variable air volume system with heat 			
recovery and free cooling outdoor air economizer cycle.
Four-pipe fan-coil units used in conjunction with a decoupled 			
dedicated outdoor air system (DOAS) with integral heat recovery 			
for ventilation and water economizer cycle.
Geothermal water source water to air and water to water heat 			
pumps used in conjunction with a decoupled dedicated outdoor 			
air system (DOAS) with integral heat recovery for ventilation.
Hybrid system with geothermal water to water heat pumps used 			
in conjunction with conventional, high efficiency boilers and chillers.

The current LEED version compares energy efficiency to ASHRAE 90.1-2007 even though the State of
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Maryland requires the systems to be designed to meet the minimum requirements of ASHRAE 90.1.2010. From an energy efficiency and 2009 LEED NC-EA credit 1 it is anticipated the proposed system
options will obtain the following minimum requirements when compared to ASHRAE 90.1.-2007.
		HVAC OPTION		
% ENERGY COST SAVINGS		 LEED POINTS
		
Option 1			
22%					
6
		
Option 2			
20%					
5
		
Option 3			
26%					
8
		
Option 4			
24%					
7

HVAC SYSTEM ALTERNATIVES
Option 1: High Efficiency Variable Air Volume System
Heating System:
The proposed Heating System is hot water. The building shall be heated by means of Hot Water
Circulating System servicing hot water heating coils located in air handling units, room terminal
control units, baseboard radiation, unit heaters, and convectors.
The boiler’s fuel source shall be natural gas.
Base-mounted horizontal split case distribution system centrifugal pumps, located in a mechanical
space, shall circulate the required quantities of hot water, by piping systems, to air handling units,
room terminal units and miscellaneous heating units. A redundant circulating pump shall serve as a
back-up to the lead circulating pump.
The heating water loop shall be variable flow and shall provide the necessary low temperature
(140°F maximum) hot water to air handling unit coils, unit heaters, terminal control units, baseboard
radiation, and miscellaneous terminal heating units. The heating water pump shall utilize a variable
frequency drive to vary pump speed based on the system’s differential pressure requirement. The
system differential pressure operating setpoint shall be automatically reset based on analyzing all
control valve positions. The heating water loop supply temperature shall be reset based on outside
air temperature. Constant hot water circulation by means of high efficiency, ECM motor centrifugal inline type circulating pumps shall provide the necessary freeze protection of air handling unit preheat
coils. A redundant circulating pump shall serve as a back-up to the lead circulating pumps.
Heating water pumps shall be trimmed with flexible connectors, suction diffusers (strainers for in-line
pumps), multipurpose valves, isolation valves, pressure gauges and flow meters.
Generation equipment shall include six (6) high efficiency (90%-95% efficiency) variable flow
condensing type fire tube hot water boilers (i.e., AERCO Benchmark, Cleaver Brooks Clearfire or equal
of Fulton) sized equally for the total heating capacity. These boilers shall be located in the Boiler
Room.
Water expansion and air removal devices shall be provided in the Heating Water System. Water
pressure regulators located downstream of backflow preventers shall provide the make-up water
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requirements. All makeup water shall be metered and monitored through the EMS.
Chemical Treatment Systems shall be provided for the Hot Water Circulating System.
Hot Water Heating System piping shall be Schedule 40 Black Steel and insulated in accordance with
ASHRAE Standards.
The Heating System shall operate whenever the outside air temperatures are 65 degrees or less.
Cooling System:
The building shall be cooled by means of a Central Chiller Plant with chilled Water Circulating System
serving chilled water cooling/dehumidification coils located in air handling units.
Chilled water shall be generated by two (2) base load, high efficiency, variable speed compressor(s),
magnetic bearing water cooled centrifugal type chiller. A smaller capacity positive displacement
chiller (scroll or screw type) shall be used for low part load conditions (night, weekends, summer,
early spring, late fall) and peak design conditions to supplement the base chillers. This smaller chiller
will also be capable of rejecting heat (up to 140°F) to the heating system when the building requires
both heating and cooling or when operating in a dehumidification mode. All chillers shall use and
environmentally safe refrigerant in accordance with The Clean Air Act.
Base-mounted horizontal split case centrifugal pumps (secondary) located in the Mechanical
Room shall circulate the required quantities of chilled water, by piping systems, to air handling unit
cooling coils. A redundant circulating pump shall serve as a back-up to the lead circulating pump.
Independent base mounted, end suction centrifugal pump(s) (primary pump) shall be designed to
circulate chilled water through each chiller. The pumps shall be variable flow to track secondary flow
rate requirements. The system differential pressure operating setpoint shall be automatically reset
based on analyzing all control valve positions.
The full load capacity performance and part load efficiency of the chillers shall be selected to precisely
and efficiently track the building load based on hour-by-hour building load requirements and shall be
capable of a high turn down ratio.
An induced air type cooling tower associated with each chiller shall utilize a variable speed fan to reject
heat to the atmospheric heat sink. A remote sump for each cooling tower located in the mechanical
room is recommended for freeze protection while providing heat rejection capability for mechanical
cooling whenever outdoor air temperatures are above 50°f during the winter season.
Base-mounted end suction centrifugal pumps for condenser water shall be located in the Mechanical
Equipment Room.
Chilled water and condenser water pumps shall be trimmed with flexible connectors, suction diffusers,
multipurpose valves, isolation valves, pressure gauges, and flow meters.
Water expansion and air removal devices shall be provided in the Chilled Water System. Water
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pressure regulators located downstream of backflow preventers shall provide the make-up water
requirements for each system.
Independent Chemical Treatment Systems shall be provided for the chilled water and condenser
systems.
Makeup water for the chilled water and condenser water system shall be metered and monitored
through the EMS.
Chilled water piping shall be welded Schedule 40 Black Steel and shall be insulated in accordance
with ASHRAE Requirements. Condenser water piping shall be Schedule 40 Galvanized Steel with
mechanical couplings. Condenser water piping shall be insulated.
The Chiller System (i.e., mechanical cooling) shall operate automatically whenever outside air
temperatures are above 50 degrees F.
Air Distribution Systems:
Multiple air handling units shall provide the necessary ventilation and supply air to maintain the
desired environmental conditions and make-up air requirements. Minimum ventilation air rates shall
be determined by the requirements set forth by the current ASHRAE Standard 62 and the International
Mechanical Code.
All air handling unit systems shall be provided with 100% outside air economizer cycles for free
cooling. All air-moving equipment and ductwork shall be installed in accordance with requirements
of SMACNA and ASHRAE.
Multiple air handling units shall be designed to serve Classroom Areas, Office/Administration
Suite, Gymnasium, Cafeteria, Auditorium and Media Center. These air handling unit zones shall be
coordinated with the Facilities Department and defined during the Design Development Phase.
The proposed air handling unit(s) shall be single zone, variable air volume, medium pressure air
handling unit(s) with direct drive, plenum type airfoil supply fan, belt drive backward inclined airfoil
return fan, economizer Section, mixing box, filter Section with 30% (MERV 8) prefilters and 85% (MERV
13) final filters (with differential pressure gauge across each filer bank), hot water preheat coil with
circulating pump(s), and chilled water dehumidification/cooling/ dehumidification coil. Air handling
units serving assembly spaces (i.e. without terminal control units) shall be provided with a heating
coil(s) located downstream of the cooling coil. The supply and return fan shall be provided with a
variable flow controller (i.e., variable speed drives). Direct drive fans shall be provided wherever
practical to increase fan efficiency by eliminating belt losses. Outside air, relief air, return air and
supply air streams shall be equipped with air flow measuring stations. Return air shall volumetrically
track supply air and relief air shall volumetrically track outside air to maintain a slight positive building
pressure. The proposed air handling units shall be strategically located within penthouses near the
area they serve.
All outside air shall be preconditioned through the use of a heat recovery device so as to capture and
reuse waste heat. A dedicated outdoor air system (DOAS) unit(s) shall serve multiple adjacent air
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handling units or a heat recovery device shall be an integral component within an air handling unit.
Variable air volume type air handling units shall distribute supply air (55°F) to room terminal control
units through a medium pressure round/flat oval duct system. Each classroom shall be provided
with a room terminal control unit for independent space temperature control. The proposed room
terminal control unit is a standard (i.e., non-fan powered) variable air volume terminal control unit
equipped with hot water heating coil which shall vary the amount of conditioned primary air to the
space from the air handling unit.
Low pressure sound lined rectangular supply air ductwork located at the outlet of room terminal
control units shall serve ceiling supply diffusers.
For assembly type spaces (Gymnasium, Cafeteria, Auditorium, etc.) air handling units shall additionally
be provided with an auxiliary free reheat sensible heat recovery device integral with the unit which
shall be utilized for free reheat during the dehumidification sequence of operation. The air handling
units supply fan shall modulate airflow capacity to maintain space temperature setpoint conditions
much like the modulating damper in a thermostatically controlled variable air volume terminal control
unit. Duct systems serving these spaces shall be internally lined, double wall type.
A return air fan equipped with a variable speed control shall be controlled to volumetrically track
the supply fan air flow. Outside air shall be measured and the relief air shall volumetrically track the
outdoor air flow rate to maintain a slight positive building pressure.
A low pressure duct system shall return air from room return air grilles to air handling units.
Option 2: Four-Pipe Fan-Coil Unit System With Dedicated Outdoor Air System (DOAS) Units
Heating System:
The proposed Heating System is hot water. The building shall be heated by means of a Hot Water
Circulating System servicing hot water heating coils located in air handling units, fan coil units,
baseboard radiation, unit heaters, and convectors.
The boiler’s fuel source shall be natural gas.
Base-mounted horizontal split case distribution system centrifugal pumps, located in a mechanical
space, shall circulate the required quantities of hot water, by piping systems, to air handling units,
fan-coil units and miscellaneous terminal heating units. A redundant circulating pump shall serve as
a back-up to the lead circulating pump.
The heating water loop shall be variable flow and shall provide the necessary low temperature (140°F
maximum) hot water to air handling unit coils, unit heaters, fan-coil units, baseboard radiation, and
miscellaneous terminal heating units. The heating water pump(s) shall utilize a variable frequency
drive to vary pump speed based on the system’s differential pressure. The system differential pressure
operating setpoint shall be automatically reset based on analyzing all control valve positions. The
heating water loop supply temperature shall be reset based on outside air temperature. Constant hot
water circulation by means of centrifugal in-line type circulating pumps shall provide the necessary
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freeze protection of air handling unit preheat coils. A redundant circulating pump shall serve as a
back-up to the lead circulating pumps.
Heating water pumps shall be trimmed with flexible connectors, suction diffusers (strainers for in-line
pumps), multipurpose valves, isolation valves, pressure gauges and flow meters.
Generation equipment shall include six (6) high efficiency (90%-95% efficiency) condensing type
fire tube hot water boilers (i.e., AERCO Benchmark, Cleaver Brooks Clearfire, Fulton or equal), sized
equally for the total heating capacity. These boilers shall be located in the Boiler Room.
Water expansion and air removal devices shall be provided in the Primary Heating Water System.
Water pressure regulators located downstream of backflow preventers shall provide the make-up
water requirements. All makeup water usage shall be metered and monitored through the EMS.
Chemical Treatment Systems shall be provided for the Hot Water Circulating System.
Hot Water Heating System piping shall be Schedule 40 Black Steel and insulated in accordance with
ASHRAE Standards.
Cooling System:
The building shall be cooled by means of a Central Chiller Plant with chilled Water Circulating System
serving chilled water cooling/dehumidification coils located in air handling units.
Chilled water shall be generated by two (2) base load, high efficiency, variable speed compressor(s),
magnetic bearing water cooled centrifugal type chiller. A smaller capacity positive displacement
chiller (scroll or screw type) shall be used for low part load conditions (night, weekends, summer,
early spring, late fall) and peak design conditions to supplement the base chillers. This smaller chiller
will also be capable of rejecting heat (up to 140°F) to the heating system when the building requires
both heating and cooling or when operating in a dehumidification mode. The chiller shall use and
environmentally safe refrigerant in accordance with The Clean Air Act.
Base-mounted horizontal split case centrifugal pumps (secondary) located in the Mechanical
Room, shall circulate the required quantities of chilled water, by piping systems, to air handling unit
cooling coils. A redundant circulating pump shall serve as a back-up to the lead circulating pump.
Independent base mounted, end suction centrifugal pump(s) (primary pump) shall be designed to
circulate chilled water through each chiller. The pumps shall be variable flow to track secondary flow
rate requirements. The system differential pressure operating setpoint shall be automatically reset
based on analyzing all control valve positions.
The full load capacity performance and part load efficiency of the chillers shall be selected to precisely
and efficiently track the building load based on hour-by-hour building load requirements and shall be
capable of a high turn down ratio.
An induced air type cooling tower associated with each chiller shall utilize a variable speed fan to reject
heat to the atmospheric heat sink. A remote sump for each cooling tower located in the mechanical
room is recommended for freeze protection while providing heat rejection capability for mechanical
cooling whenever outdoor air temperatures are above 50°f during the winter season.
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Base-mounted end suction centrifugal pumps for condenser water shall be located in the Mechanical
Equipment Room.
Chilled water and condenser water pumps shall be trimmed with flexible connectors, suction diffusers,
multipurpose valves, isolation valves, pressure gauges, and flow meters.
Water expansion and air removal devices shall be provided in the Chilled Water System. Water
pressure regulators located downstream of backflow preventers shall provide the make-up water
requirements for each system.
Independent Chemical Treatment Systems shall be provided for the chilled water and condenser
systems.
Makeup water for the chilled water and condenser water system shall be metered and monitored
through the EMS.
Chilled water piping shall be welded Schedule 40 Black Steel and shall be insulated in accordance
with ASHRAE Requirements. Condenser water piping shall be Schedule 40 Galvanized Steel with
mechanical couplings. Condenser water piping shall be insulated.
The Chiller System (i.e., mechanical cooling) shall operate automatically whenever outside air
temperatures are above 50 degrees F.
Air Distribution Systems:
A Four-Pipe Fan-Coil Unit System with Dedicated Outdoor Air System (DOAS) shall serve the majority
of the spaces including classroom areas. Air handling systems as described in Option 1 shall serve
assembly type spaces (Gym, Cafeteria, Auditorium), locker rooms, etc.
Individual vertical fan-coil units with ducted supply air system to ceiling supply air diffusers shall be
provided for each room. These units shall be 100% recirculating air type with heating and cooling
coils (i.e. 4-pipe) controlled to maintain the desired indoor temperature conditions (i.e. sensible
heating and cooling only).
Heat Recovery Ventilation Air Units (100% outside air) shall be used as part of the Dedicated Outdoor
Air System (DOAS) to dehumidify, temper and heat ventilation air to a neutral air temperature (70°F).
These units shall provide the minimum amount of outside air for ventilation as determined by the
requirements set forth by ASHRAE Standard 62, The International Mechanical Code, the Educational
Specifications and the makeup air requirements to maintain a slight positive building pressure. This
conditioned/tempered outside air shall be directly injected into each classroom. Relief air (used
outdoor air) shall be brought back to the heat recovery unit for energy reclamation via a ducted
return air system, then discharged to the outside. Multiple heat recovery devices inside these units
(heat wheels, flat plate heat exchangers) shall be employed to provide the necessary preconditioning
(sensible and latent energy) and free reheat (sensible energy) of outside air. Additionally these units
shall be equipped with a supply fan, exhaust/relief fan, filters, cooling/dehumidification coil, and
heating coil. The heating and cooling medium shall be provided by the buildings central cooling and
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heating plant.
The proposed vertical fan coil units would be located in equipment closets adjacent to the classroom
being served. It is desired to locate multiple units in each equipment closet. An extensive condensate
collection system shall be required to connect all the terminal fan coil units.
Multiple fan-coil units may have to be grouped and located in common equipment rooms where
mechanical closets are not practical. Fan coil units need to be located within approximately fifty (50)
feet of the room they serve due to limited capability of supply fan static pressure capability. Fan coil
units are not recommended to be located above ceilings of classrooms due to acoustical reasons.
To reduce energy usage it is recommended to cycle the units fan based on the demand for heating
and cooling in lieu of running these low efficiency fans continuously during the occupied mode.
Additionally it is recommended these fans utilize the higher efficiency ECM motors in lieu of PSC type.
Option 3: Geothermal Water Source Heat Pump With Dedicated Outdoor Air System (DOAS)
Geothermal Water Source Heat Pumps: Water source heat pumps are single packaged reverse cycle
heat pumps utilizing a closed recirculating water loop into which units absorb or reject heat. Typical
condenser water flow rates are based on three (3) gallons per minute (gpm) per ton of cooling (12,000
BTUH). Water source heat pump components include a complete refrigeration system consisting
of a compressor, refrigerant to water heat exchanger, refrigerant to air heat exchanger, refrigerant
expansion devices, and a refrigerant reversing valve.
Similar to fan-coil units, water source heat pumps do not have the latent capacity to condition
(dehumidify) outside air. Therefore, a separate decoupled dedicated outdoor air system (DOAS)
using heat recovery ventilation air unit(s), as described hereinbefore, shall be used in conjunction
with geothermal water source heat pumps.
There are two (2) main types of geothermal water source heat pump units; water to air type and water
to water type. As their name type implies water to air heat pumps use the geothermal water loop
to exchange heat absorbed (cooling) or rejected (heating) from the air stream via the refrigeration
system to the water loop. Similarly water to water heat pumps utilize the refrigeration system to
absorb heat from a re-circulating water system to create chilled water while rejecting this heat via the
refrigeration cycle to the geothermal loop. During the heating mode the refrigeration system absorbs
heat from the geothermal loop and coupled with the waste heat created by compressor inefficiency
the combination of heat sources create low temperature heating water, typically about 120°F.
The system concept is also similar to the fan-coil units, utilizing vertical type water to air heat pump
units in equipment closets. For larger areas, (Gymnasium, Cafeteria, Auditorium and Media Center
type areas) separate, independent conventional type air handling systems shall be used and be served
by water to water heat pumps.
A disadvantage of any heat pump/decentralized system is their anticipated life expectancy is shorter
(20-25 years) when compared to conventional centralized equipment (25-30 years). Typically, when
they reach the end of their life expectancy, all units shall need to be replaced, as these packaged
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type units are typically not as feasible to be rebuilt and life extended. The earth heat exchanger has a
longer life (greater than 50 years) so only the terminal units shall need to be replaced.
Geothermal water to air heat pumps need to be used in conjunction with a decoupled dedicated
outdoor air system. Water to air heat pumps shall be recirculating air type to provide sensible heating
and cooling to the space where the DOAS shall provide dehumidified, conditioned and tempered
ventilation air to each space. The heat recovery units are the same as described for the fan coil unit
option except they shall have a single dual temperature coil (i.e. 2-pipe) in lieu of separate heating
and cooling coils (i.e., 4-pipe).
It is recommended that all dedicated outdoor air system units and all conventional air handling units
be provided with a two-pipe/dual temperature coil and be served by a dual temperature system
using geothermal water to water heat pumps. Water to water heat pumps or a geothermal chiller
shall generate either chilled water (45°F supply) or low temperature heating water (120°F supply)
which through a separate 2-pipe loop shall provide heating or cooling to the dual temperature
heating/cooling coil. A high efficiency condensing boiler(s) incorporated into this dual temperature
loop is recommended to provide supplemental heating capacity when needed (morning warm
up, redundancy). As an alternative dedicated outdoor air system units can be self-contained
compressorized geothermal type units in lieu of the central station 2-pipe type.
Geothermal heat pumps take advantage of using the earth as the loop’s heat sink. Approximately
5’-0” below the earth’s surface, a relatively constant 55-57°F temperature is maintained. Due to the
extended temperature operating range, the piping system must be insulated and the loop shall be
provided with a high efficiency condensing boiler which can provide supplemental heating to the
loop while protecting the loop (i.e. clear water) from freezing conditions.
The proposed closed loop earth heat exchanger system utilizes the vertical well concept with plastic
tubing installed in a U-bend configuration (1-1/4” loops) within a +/- 400 to 500 feet deep well which is
filled with an enhanced thermal conductivity grout-type material. Based on the thermal conductivity
test already performed at the site it is anticipated each vertical well shall be capable of +/- 1.75 – 2.00
tons of heat exchange. It is anticipated that between 500 bore holes and 550 bore holes located in a
15 foot by 15 foot grid would be required.
A base mounted horizontal split case pump with standby for the geothermal and dual temperature
system shall be located in the Mechanical room. Variable speed pumping and individual unit solenoid
valves shall be utilized to minimize pump energy. Individual constant volume in-line circulating pumps
shall be used for the load side of water to water heat pumps.
Geothermal and dual temperature pumps shall be trimmed with flexible connectors, suction diffusers
(strainers for in-line pumps), multipurpose valves, isolation valves, pressure gauges and flow meters.
Water expansion and air removal devices shall be provided in the Geothermal and Dual Temperature
Water System. Water pressure regulators located downstream of backflow preventers shall provide
the make-up water requirements. Makeup water usage for the Geothermal and Dual Temperature
System shall be independently metered and monitored through the EMS.
Chemical Treatment Systems shall be provided for the Geothermal and Dual Temperature Water
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Circulating System.
Geothermal and Dual Temperature Water System piping shall be Schedule 40 Black Steel and insulated
in accordance with ASHRAE Standards.
Option 4: Hybrid Geothermal System
A hybrid geothermal system can be used in conjunction with a conventional variable air volume
system (Option 1) or four-pipe fan-coil unit system (Option 2). Basically the air distribution systems as
previously described remain the same however, the heating and cooling plant would use a combination
of water to water geothermal heat pumps with conventional high efficiency condensing boilers and
magnetic bearing chillers to optimize the energy efficiency of the generation of heating and cooling
especially during low load conditions (spring, fall, warm winter days). Geothermal water to water
heat pumps have the inherent heat recovery capability to capture waste heat from interior spaces
and reuse it for perimeter spaces when the building requires both heating and cooling in separate
areas (Spring/Fall seasons). Chillers would supplement the geothermal system during peak cooling
periods while the boilers would supplement the geothermal system during peak heating periods.
Hot Water Heating Plant:
The proposed Heating System is low temperature hot water. The building shall be heated by means of
a Hot Water Circulating System servicing hot water heating coils located in air handling units, terminal
control units, fan coil units, baseboard radiation, unit heaters and convectors. A low temperature
heating water distribution loop operating at 120 degrees F supply, 100 degrees F return is proposed
to serve classroom fan coil units or terminal control units (VAV boxes), air handling units, dedicated
outdoor air units and all terminal heating units.
The low temperature heating water loop allows waste heat from interior room mechanical cooling
requirements to be reclaimed and boosted in temperature to serve perimeter fan coil or terminal
control units during the heating mode and/or for free reheat if dehumidification is required. This shall
be described more in depth under the geothermal heat pump system description.
Generation equipment shall include four (4) to six (6) high efficiency variable flow fire tube type
condensing boilers sized equally for the total heating capacity. These boilers shall be located in the
Boiler Room. Boilers shall be the high efficiency condensing type and shall be controlled in lead/lag
fashion to maintain the supply water temperature setpoint. The boiler’s fuel source shall be natural
gas. A new gas service shall be required to support the demand loads.
Horizontal split case distribution system centrifugal pumps, located in the mechanical equipment
room, shall circulate the required quantities of low temperature hot water, by piping systems, to air
handling, DOAS units, terminal heating devices (cabinet unit heaters, baseboard radiation, convectors,
etc.) and room terminal control units (i.e. VAV boxes)/fan coil units. A redundant circulating pump
shall serve as a back-up to the lead circulating pump.
The heating water loop shall be variable flow and shall serve air handling units, VAV box heat coils,
fan coil units, DOAS units, and miscellaneous heating units. The heating water pumps(s) shall
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utilize a variable frequency drive to vary pump speed based on the system’s differential pressure.
The differential pressure operating setpoint shall automatically be reset by analyzing control valve
positions. Constant hot water circulation by means of circulating pumps shall provide the necessary
freeze protection of preheat coils. A redundant circulating pump shall serve as a back-up to the lead
circulating pumps. Circulating pumps shall be the centrifugal in-line type.
Heating water pumps shall be trimmed with flexible connectors, suction diffusers (strainers for in-line
pumps), multipurpose valves, isolation valves, pressure gauges and flow meters.
Water expansion and air removal devices shall be provided in the Primary Heating Water System.
Water pressure regulators located downstream of backflow preventers shall provide the make-up
water requirements. Makeup water usage will be metered and monitored through the EMS.
Chemical Treatment Systems shall be provided for the Hot Water Circulating System.
Hot Water Heating System piping shall be Schedule 40 Black Steel and insulated in accordance with
ASHRAE Standards.
The Heating System shall operate automatically whenever the outside air temperatures are 65
degrees or less.
Chilled Water Cooling Plant:
The building shall be cooled by means of a Central Chiller Plant with chilled Water Circulating System
serving chilled water coils located in air handling units, dedicated outside air units, and/or fan coil
units.
Chilled water shall be generated by multiple variable speed magnetic bearing centrifugal type watercooled chillers (two minimum). Independent induced draft type cooling towers associated with
each chiller shall be used to reject condenser heat to the atmosphere heat sink. The chillers shall
supplement water to water heat pumps or geothermal chiller(s) to generate chilled water while
rejecting condenser water heat to the earth heat sink or reusing this waste heat for heating the
building. This shall be described in more depth under the geothermal heat pump system description.
The chillers shall use an environmentally safe refrigerant (R134A) in accordance with The Clean Air
Act. The Mechanical Room shall be provided with a Refrigerant Monitoring System and shall be
interlocked with the Ventilation System for room purging.
Base-mounted horizontal split case centrifugal pumps, located in the Mechanical Room, shall circulate
the required quantities of chilled water, by piping systems, to air handling units, dedicated outdoor
air system units and/or fan coil unit cooling coils. A redundant circulating pump shall serve as a backup to the lead circulating pump.
The capacities of variable flow high efficiency variable speed magnetic bearing centrifugal watercooled chillers used in conjunction with water-to-water heat pumps will be evaluated on peak and
part load performance. The capacity and performance of these chillers and quantity of water to water
heat pumps shall be selected to precisely and efficiently track the building load based the hour-by-
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hour building load requirements to maximize energy efficiency, part load performance and maximize
the turn down ratio while providing the most cost efficient solution. Variable flow primary pumping
strategies coupled with equipment staging shall efficiently distribute the minimum cooling energy
needed to offset the building loads. Small in-line type centrifugal pumps shall insure a constant flow
through individual water to water heat pumps while a building distribution pump shall provide a
varying chilled water flow where needed to the building.
Base-mounted end suction centrifugal pumps for the condenser water system and base-mounted
horizontal split case centrifugal pumps for chilled water distribution shall be located in the Mechanical
Equipment Room.
All chilled water and condenser water pumps shall be trimmed with flexible connectors, suction
diffusers, multipurpose valves, isolation valves, pressure gauges, and flow meters.
Water expansion and air removal devices shall be provided in the Chilled Water System. Water pressure
regulators located downstream of backflow preventers shall provide the make-up requirements for
each system.
Independent Chemical Treatment Systems shall be provided for the chilled water and condenser
systems.
Makeup water usage for the chilled water and condenser water systems shall be independently
metered and monitored through the EMS.
Chilled water piping shall be Schedule 40 Black Steel and shall be insulated in accordance with ASHRAE
Requirements.
Condenser water piping shall be Schedule 40 galvanized steel piping with mechanical couplings.
The Chilled Water System (i.e. mechanical cooling) shall operate automatically whenever the outside
air temperature is 55 degrees F or above.
Geothermal Water-to-Water Heat Pump System:
A geothermal water-to-water heat pump or geothermal reversible chiller is capable of generating
chilled water (42°F) when operating in the cooling mode and capable of generating low temperature
(120°F) hot water when operating in the heating mode.
The use of flat plate and frame heat exchangers may be necessary to simplify the operation (balancing
and control) of the system when multiple banks of water to water heat pumps are used to provide
simultaneous heating and cooling during intermediate outdoor air conditions (50°F - 65°F).
Cooling Mode:
During the cooling mode, the water-to-water heat pumps/reversible chiller are incrementally
energized based on building load to generate (42 degrees F) chilled water. A flat plate and frame heat
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exchanger shall separate the heat pump chilled water loop (load) from the primary chilled water loop
(45 degrees F). When simultaneous heating is not required, waste condenser water (source side)
heat shall be rejected to the ground heat sink. As additional cooling is required, the water-cooled
chillers shall energize in lead-lag fashion. The chilled water distribution pump shall deliver chilled
water throughout the building where needed. Heat pump and chiller sequencing shall be determined
through flow metering and BTU usage/generation as determined by the Energy Management System.
The proposed geothermal water-to-water heat pumps/reversible chiller shall be designed as two (2)
equal capacity banks using multiple equally sized water-to-water heat pumps (or single heat pump
chiller) in each bank. The source side of each water-to-water heat pump shall be provided with a
solenoid valve wired directly to the unit’s controller. Both banks of water-to-water heat pumps shall
be capable of operating in the cooling mode during peak cooling demands.
Heating Mode:
During the heating mode, the water-to-water geothermal heat pumps/reversible chiller shall
incrementally be energized based on building load to generate low temperature heating water
serving the building.
A flat plate and frame heat exchanger shall separate the heat pump heating water loop (load) from
the building low temperature heating water loop (115 degrees F). When the heat pumps are in the
heating-only mode, heat is absorbed from the ground and circulated to the source side of the waterto-water heat pump. The heat pump, operating in reverse refrigerant cycle, uses the source water
as the evaporator and load water as the condenser to generate low temperature heating water (120
degrees F).
As described in the cooling mode each water-to-water heat pump shall be provided with a solenoid
valve wired directly to the unit’s controller on the source side and utilize a constant volume in line
centrifugal pump on the load side.
The condensing boilers shall provide supplemental heat when needed. If the source water from the
earth ever became too cold, possibly creating a freezing condition, the heat pump system shall be
de-energized and all heating energy shall be provided by the central boiler system.
An override shall allow the supply water temperature to be reset higher (up to 140 degrees F) which
would disable the heat pumps and use boilers exclusively for morning warm up and/or below outdoor
air design conditions (10°F) when additional heat is required.
Simultaneous Heating/Cooling Mode:
Based on the various exposures of the building and high internal cooling loads of interior spaces, there
shall be many hours of operation when mechanical cooling shall be required for interior classrooms
and associated support spaces while heating will simultaneously be required for perimeter classrooms
and offices.
The water-to-water heat pump system takes advantage of this requirement by using waste heat
generated by mechanical cooling of interior spaces and using the waste heat for perimeter spaces. In
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essence, the perimeter of the building becomes the heat rejection heat sink and the interior of the
building becomes the heat absorption heat sink; thus, the ground loop is not required. This design
creates a heat recovery fly wheel effect where heat/energy is transported and used where needed
within the building.
By using a plate and frame heat exchanger to separate the “source” circulating water loops, either
heat pump bank can operate in the heating or cooling mode while the heat exchanger allows the
condenser water (source) from the HP bank operating in the cooling mode to cool down, while heating
the source side of the heat pump bank. By utilizing this waste heat, the coefficient of performance
(COP) increases during the heating mode. For instance, using 40 degree F water from the earth to
generate 120 degree F heating water, the temperature difference between the source (40 degrees
F) and load (120 degrees F) is 80 degrees F with a corresponding COP of 3.8 to 4.0 (380% to 400%
efficient).
By using the 95 degree F condenser water heat for the heat pump bank operating the cooling mode,
the source water for the heating mode heat pumps may warm to 60 degrees F (source), thus with
120 degrees F (load), the COP increases to 5.0 (500% efficient) and with 75 degrees F (source) water,
the COP increases to 6.0 (600% efficient). The water temperature and corresponding efficiency shall
be dependent upon how many heat pumps are functioning in the cooling mode versus the heating
mode. The more units operating the cooling mode versus the heating mode increases the source
water temperature and thus the heating efficiency.
The coefficient of performance is defined as useful energy out versus energy in. That is to say, with
a COP of 6, there are 6 BTU’s of useful heat for every 1 BTU input. Since the input is waste heat from
cooling, there is additional system efficiency achieved. A conventional combustion type boiler system
(80% efficient) has a COP of .8 as for every 1 BTU of energy in, only .8 BUT’s of energy are usable, as
the other .2 BTU’s are waste heat discharged to the atmosphere through the chimney as flue gas.
Building Automatic Temperature Controls/Energy Management System:
The automatic temperature control system shall utilize direct digital control (DDC) with electric/
electronic actuation. The automatic temperature control system shall be BACnet based and shall
be tied into a web based energy management system. All control and monitoring points shall be
consistent with the County’s current Standards and shall be reviewed with the Facilities Management
Department during Design.
Automatic Temperature Controls shall be capable of operating per the sequence of operation,
including when the Energy Management System is manually overridden.
The Basic Design Criteria shall be as follows:
1.
Cooling Mode:
a.
Outdoor Temperature:
95°F DB, 78°F WB
b.
Indoor Temperature:		
75°F DB, 65% RH or less
2.
Heating Mode:
a.
Outdoor Temperature:
10°F DB
b.
Indoor Temperature:		
70°F DB
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3.

Chilled Water System (at 95 deg F Ambient):
a.
45°F Supply Water Temperature
b.
60°F Return Water Temperature
4.
Heating Water System (at 10 deg F Ambient):
a.
Conventional:
		
i.
140°F Supply Water Temperature
		
ii.
120°F Return Water Temperature
b.
Hybrid Geothermal:
		
i.
120°F Supply Water Temperature
		
ii.
90°F Return Water Temperature
5.
Ventilation Rates (ASHRAE Standard 62):
a.
Classrooms:
		
i.
10 CFM per person
		
ii.
.12 CFM per sq. ft.
b.
All Other Spaces:
		
i.
5 CFM per person
		
ii.
.06 CFM per sq. ft.
6.
Water Source Heat Pump:
Geothermal Loop – Variable 40°F minimum to 90°F maximum supply water Temperature
Central Heating Plant:
The building central heating system shall be energized to operate whenever outside air temperatures
are 65°F or less. When indexed on, the distribution pump shall be energized and vary its flow through
the variable speed controller to maintain its system differential pressure set-point. The differential
setpoint shall automatically be reset based on analyzing the positioning of all heating control valves.
Through integral sequencing software by the boiler manufacturer the boilers shall be staged in leadlag and rotational fashion to maintain system supply water set-point.
The heating water temperature supply shall be reset (linear type) based on outside air temperature.
Central Chilled Water Plant:
The building central chilled water system shall be energized to operate whenever outside air
temperatures are 50 deg F or above. The chilled water system shall be variable primary flow where
the system pump shall vary in speed to maintain the system differential pressure setpoint. This
setpoint shall be automatically reset based on analyzing all the chilled water control valve positions.
A system bypass valve should be controlled to maintain minimum flow through the chiller(s). When
activated, the chillers and its associates chilled water pumps shall be energized in lead-lag fashion.
The cooling tower(s) and condenser water pump(s) shall be energized when their associated chiller
is energized. The condenser water supply temperature shall be reset based on outdoor air wet and
dry bulb conditions.
The chiller shall be controlled through its internal control panel to maintain discharge evaporator
water temperatures.
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Variable Air Volume Terminal Control Units shall be controlled by room temperature sensors (direct
digitally controlled). The room temperature sensors shall modulate the quantity of supply air (from
the air handling unit) via a modulating damper integral to the terminal control unit. When additional
heat is required, the room temperature sensor shall modulate the terminal room control unit’s
heating coil valve.
For Constant Volume Air Handling Units, a room temperature sensor shall modulate the associated
air handling units’ cooling coil valve and outside air economizer controls to provide the necessary
cooling. When the mixed air temperature falls below its setpoint the supply duct temperature sensor
modulates the unit’s hot water preheat coil valve to maintain 55°F temperature off the coil. If heat
is required by the space, the space temperature sensor shall modulate the unit’s heating coil valve.
Preheat coil circulating pumps shall be energized whenever the outside air temperature falls below
40°F. Constant volume air handling units shall be provided with a heat recovery device to precondition
the outside air (sensible and latent heat) and a heat recovery device with face and bypass damper
control to provide free reheat (sensible heat) when operating in a dehumidification/cooling mode.
Supply and return fans shall be provided with variable speed drives and shall vary in fan speed to
match the space load.
For variable Air Volume Air Handling Units, a supply duct temperature sensor sensing the discharge
air temperature shall modulate preheat coil valve or chilled water valve in conjunction with air
economizer control to maintain constant supply air temperature. A heat recovery device shall be
used to precondition the outside air (sensible and latent heat) required for ventilation purposes.
Duct static pressure sensors strategically located downstream in the supply duct shall vary supply air
fan speed to maintain its set-point.
The return air fan speed shall vary so as to maintain a constant volumetric difference between supply
air and return air (i.e. fan tracking). Relief/exhaust air system air flow rates shall be slightly less than
outside air flow rates to maintain a slight positive building pressure.
All air handling units shall be provided with safety features such as low limit control, freeze stat,
supply and return air smoke detectors, and high static pressure sensors (for variable air volume units
only). All air handling units shall be provided with energy conservation features such as economizer
cycles, night setback, and morning warm-up cycles of operation. Space carbon dioxide sensors shall
be used for control of outdoor air (demand controlled ventilation or DCV) for high occupancy spaces
as currently classified as 25 or more occupants.
Space relative humidity sensors shall be used throughout the building and shall automatically index
the dehumidification control mode if its maximum setpoint condition is reached.
Supply air discharge air temperature set-points shall be reset based on the space within the zone
requiring the greatest cooling.
Fan-Coil Units shall be controlled by room temperature sensors. Cooling coil and heating coil control
valves shall modulate to maintain room temperature set-point.
Heat Pump Units shall be controlled by room temperature sensors. Reversing valves shall be positioned
to either heating or cooling and the compressor shall cycle (on/off) to maintain room temperature
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set-point.
Dedicated outdoor air units shall provide 100% outside air to individual spaces. An enthalpy (sensible
and latent heat) heat recovery wheel shall pre-condition the outside air stream. A heating or cooling/
dehumidification coil shall heat or sub-dehumidify the outside air stream. When operating in a
dehumidification mode, a reheat heat exchanger (typically a plate heat exchanger) shall provide the
necessary free reheat (sensible heat) to prevent sub-cooling the spaces while enhancing the efficiency
of the heat wheel. A face and bypass damper control shall be provided for the reheat heat recovery
unit and a variable speed motor shall control the enthalpy heat recovery wheel. The heat wheel shall
be stopped during the economizer outside air conditions and/or for frost control.
Air flow measuring shall be utilized to monitor the supply, return, relief and outside air systems.

PLUMBING DESIGN NARRATIVE
A complete system of plumbing shall be provided throughout the building to comply with the
requirements set forth in the program and installed in strict accordance with all applicable codes.
The plumbing systems shall consist of but not be limited to:
• Domestic Cold Water
• Domestic Hot Water with Recirculation
• Sanitary Drainage and Vent
• Storm Water Drainage including Footing Ground Water Drainage
• Natural Gas
• Fire Suppression

PLUMBING FIXTURES
All plumbing fixtures shall be good commercial grade of institutional quality.
Water closets and urinals shall be water conserving, high efficiency type (1.28 gpf closets and 1/8 gpf
urinals) LEED compliant type, with manual flush valves. Water closets shall be floor mounted type,
and urinals shall be wall hung.
All lavatories shall have self metering faucets with flow-restricting devices set to limit water flow
to 0.5 GPM maximum. All fixtures shall be where required in accordance with ADA requirements.
Mounting heights for all fixtures shall be coordinated with the Owner.
Showers shall be provided with showerheads to limit water flow to 1.5 GPM and ASSE 1016
thermostatic/pressure balancing mixing valves.
Drinking water stations shall be provided with dual height Electric Water Coolers, one with bubbler
and bowl height suited for wheelchair accessibility.
Miscellaneous sinks, janitorial mop sinks, kitchen sinks, exam room sinks, shall be provided with flow
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restricting fitting faucets to limit the flow to 1.5 GPM max.
ANSI compliant emergency eyewash shall be provided in the vicinity of chemical treatment equipment
in the mechanical room(s) per ANSI and OSHA requirements. Mop receptor faucets within selected
janitorial closets will be provided with ANSI approved emergency eye-sprayers. Chemistry Labs will
be provided with emergency shower-eyewash stations, and eyewashes at teacher’s stations.

DOMESTIC WATER SYSTEM
A new 8” combined water service shall be provided for domestic water and fire protection systems.
The incoming water service shall enter the sprinkler room and split into two: the fire suppression
piping shall be provided with a backflow preventer (BFP) assembly, OS & Y valves with tamperswitches, etc. and the domestic water line with appropriate isolating valves, backflow preventer,
water pressure regulating valve, water meter, bypass valve, all racked along one wall. The BFP shall
be mounted at 40-42” above floor with minimum 12” clearance all around.
Hot and cold water piping shall be extended to serve the fixtures and equipment as required. All
domestic water piping shall be copper Type L with wrought copper fittings and lead free 95 5 soldering.
All water piping shall be insulated with the exception of non handicapped final branch run-outs for
connection to fixtures/equipment.
Backflow preventers and vacuum breakers shall be provided at make-up water for HVAC systems and
connections to ice-maker, etc., to prevent back siphonage and contamination of the potable water
system.
Freeze-proof wall hydrants shall be located every 150 feet along the building’s exterior perimeter,
and at the courtyard wall. Hose bibs in concealed boxes shall be provided in gang toilet rooms,
kitchen areas which require wash down, can wash room, and mechanical equipment rooms.
A minimum of two gas-fired high efficiency domestic water heaters shall be strategically located in the
Main Mechanical Room and/or Penthouse adjacent to the Locker Rooms. Alternatively, condensing
type water heaters, in conjunction with hot water storage tank, if required, shall be evaluated. Solar
or geothermal heat sources shall be also be considered for heating or preheating domestic hot
water for LEED points and or meet the States New Solar Requirement. Hot water shall be circulated
throughout the building at 140 degree F to mitigate microbial growth, especially Legionella bacteria.
A hot water recirculating loop with in-line type centrifugal pump shall be utilized. Pumps shall be
Taco, Bell & Gossett or Armstrong.
Lavatories, showers and other fixtures shall be provided water at 105 deg F as required per ASHRAE
90.1. The water to these fixtures shall be provided via ASSE 1070 thermostatic mixing valves.
Emergency fixtures shall be provided tepid water at 85F via ASSE 1071 thermostatic mixing valve.

SANITARY WASTE AND VENT PIPING SYSTEM
A sanitary drainage system shall be provided to serve the plumbing fixtures and floor drains, sized
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per the requirements of the American Society of Plumbing Engineers and the International Plumbing
Code. Vent piping shall be routed to exist through the roof, appropriately located away from any air
intakes or building openings. Vent stack terminations from toilets shall be provided with vandalproof vent caps.
Cleanouts shall be provided in all risers at the foot, at every 90 degree bends and at 100-foot intervals
in straight horizontal runs.
Waste piping from Lab Sinks shall be provided with acid neutralizing cartridges.
Kitchen Grease waste piping shall be routed to an exterior underground grease interceptor. Dual
cleanouts shall be provided before and after the grease trap.
All floor drains in the restrooms shall be provided with automatic trap primers tapped off one of the
toilet flush lines, via ASSE 1001 vacuum breakers. Floor drains in mechanical rooms, locker rooms,
etc. shall be provided with ASSE 1044 electronically controlled trap priming systems.
Elevator pit shall be provided with a sump pump with integral on-off float controls and oil-detector
sensor & alarm. Discharge from the elevator sump pump shall be piped to the building sanitary
system.
Cooling tower blow down shall be provided with pretreatment system prior to discharge into the
building sanitary system.
Service weight cast iron soil pipe shall be specified: hub and spigot type below grade and heavy duty
no-hub couplings above ground.

STORM WATER SYSTEM
The building shall be provided with primary and secondary roof drainage systems. The primary system
comprising of roof drains with vandal proof domes and stainless steel gravel guards, shall be piped to
horizontal rain water conductors, and down vertical rain leaders along furred columns or inside pipe
chases. All the rain leaders shall be connected to underfloor storm water piping and extended out of
the building to a point or points 5 feet from the exterior wall.
Storm drainage piping shall be picked up from these points and extended to the site storm water
system under another division.
Secondary overflow drains will be piped independently down to first floor level discharge points at
exterior walls, and extended through walls via downspout nozzles.
The Storm Water System shall be sized per the requirements of the American Society of Plumbing
Engineers, the County Plumbing Code, and the International Plumbing Code.
4” perforated schedule 40 PVC piping will be provided around the perimeter footings for foundation
drainage, and piped to the site storm water system under another division.
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NATURAL GAS SYSTEM
The local gas company (BGE) will provide new natural gas service, including gas meter and pressure
regulating station, located in a fenced area outside the mechanical room. The new service shall
be sized for the domestic water system requirements, comfort heating requirements and to serve
supplemental condensing boilers tied into the heat pump system to prevent the loop from falling
below 40 degrees F.
All gas piping inside the building shall be schedule 40 black steel.

SUSTAINABLE DESIGN FEATURES
The following are minimum additional sustainable design alternatives which shall be considered to
achieve LEED Silver Certification.
•
•

•

A condensate water collection system is recommended to serve as makeup water for the cooling
tower system or be used for irrigation if the rain water collection system is implemented.
Metering and measurement with verification plan is recommended to be designed even if it is
bid under an add alternate. Sub-meters shall be designed to measure plug loads, lighting loads,
HVAC loads, kitchen load, makeup water usage, domestic hot water usage and fuel oil usage. An
enhancement to this option is to include a dashboard system.
Solar hot water heating system is recommended to heat or preheat domestic hot water. A
Geothermal water heater system is also recommended.

ELECTRICAL DESIGN NARRATIVE
The design of the electrical systems, in concert with the Architectural and Mechanical designs, is
intended to create spaces that are functional, flexible, energy-efficient, safe, and responsive to the
needs of the facility. Harford County Public Schools and Maryland State Department of Education
Standards of the latest edition, as well as the Educational Specifications for this project, shall be
used as the basis for the design of the electrical systems. The electrical systems shall be designed in
total to be simple, reliable, durable and maintainable. The design of the electrical systems shall be
in accordance with all applicable codes, regulations, standards, and authorities having jurisdiction.
The electrical systems shall be designed to meet ASHRAE Standard 90.1-2010. This project will also
be designed to achieve LEED Silver Certification. The electrical distribution system will be configured
to accommodate sub system monitoring of electric (HVAC, lighting, plug loads, kitchen).

ELECTRICAL SERVICE
The incoming electric shall be served by utility pad-mount transformers. A 4000A, 480/277 volts,
three phase, four wire service will be provided. The switchboard shall be installed in a dedicated main
electrical room. A utility transformer shall be installed by BGE; and concrete-encased duct banks shall
be provided from the transformers locations to the switchboard. The switchboards will be provided
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with surge protection device. A lightning protection system with a UL Master label will be provided
for the building under an add alternate, connected to the building grounding system.
The fire pump (if required) will be provided with a dedicated meter service from the pad-mount
transformer serving the building.

ELECTRICAL DISTRIBUTION SYSTEM
The electrical distribution system shall be 480/277 volt, three phase, four wire from the main
switchboard to panelboards throughout the building. The main switchboards will contain molded
case, electronic-trip circuit breakers and Owner-metering equipment, as well as ground fault
protection on the main circuit breakers and surge suppression devices. Dry type transformers shall
be provided to supply 208/120 volt, three phase, four wire service to panelboards throughout the
building. Panelboards and transformers shall be installed locally throughout the building to minimize
voltage drop on branch circuits.
General lighting and mechanical equipment shall be served at 480/277 volts and receptacles and
office equipment shall be served at 208/120 volts. Lighting, receptacle, kitchen and motor loads will
be supplied from dedicated feeders to facilitate metering these loads for the LEED Measurement and
Verification Credit. Kitchen loads will be sub-metered per HCPS standards.
Panelboards with 200% rated neutral busses and surge suppression devices shall be provided
for receptacle loads. These panelboards shall be served by K-13 factor transformers. Dedicated
panelboards shall be provided in Technology Education, Family and Consumer Sciences, lab areas and
other specialized instruction areas with shunt trip main breakers for emergency shut-off.
Double duplex receptacles shall be provided for all computers and selected equipment at all work
stations, teaching stations, Office and Administration Area workstations/desks. A separate neutral
conductor shall be installed for each computer circuit in order to reduce the effects of harmonics
caused by non-linear loads. The top half of each receptacle in classroom spaces will be switched off
via the BMS in office areas.
Typical classrooms/instructional areas will have a minimum of five computer receptacles (one [1]
teacher and four [4] student) on three 20-ampere circuits In addition, two receptacles will be provided
at laptop charging stations as well as general receptacles throughout. Science Rooms, Computer Labs,
and other specialized instructional areas shall be provided with computer and general receptacles
per student station as required. Receptacles will be located throughout corridors no more than 40
feet apart.
Individual motor starters in appropriate enclosures shall be provided to serve mechanical equipment.
Power factor correction capacitors shall be provided for motors equipped with across-the-line starters
to maintain a minimum power factor of 90%. Phase loss protection will be provided for each 3-phase
motor with the starter.
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EMERGENCY POWER
A packaged diesel engine generator set and automatic transfer switches shall be provided and sized
to serve emergency lighting, fire alarm system, fire pump, and other life safety related loads. The
generator also shall be sized to serve MDF/IDF data and phone closets along with associated cooling
loads, security, kitchen refrigeration equipment, building management system, heating equipment
and other select loads.
The generator will supply power at 480/277 volts, three phase, four wire and dry type transformers
will be provided to supply 208/120 volt, three phase, four wire emergency service. Fuse type
panelboards will be provided for life safety loads in order to assure selective coordination required
by code.
The generator shall be located outside the building in a weatherproof enclosure. A dedicated electrical
room shall be provided for the automatic transfer switches and related distribution equipment.
The building will be used as an emergency shelter. Additional generator capacity as well as automatic
transfer switches will be provided for the shelter area within the building. These loads will include
the HVAC (heating and ventilation), lighting and receptacles in the Cafeteria and Gymnasium areas,
locker rooms and adjacent restrooms. Domestic water (including hot water) will also be on the
generator.

LIGHTING
The lighting system will be designed within the ASHRAE 90.1-2010 lighting power density (LPD). High
performance linear 2’x4’ troffers are recommended in order to achieve the target LPD. Fixtures will
utilize two, three or four 3500K 32-watt T-8 lamps and energy-efficient electronic programmed start
ballasts. Standard troffers with 0.125 acrylic prismatic diffusers shall be provided in general areas
such as storage rooms, corridors, etc. Gymnasium lighting will utilize high output T-5 fluorescent
lamps and protective lenses. All fixtures and devices in the gymnasium shall be provided with wire
guards.
LED lighting is proposed as an add alternate for areas where lamp changing is a potential issue from
a maintenance standpoint, such as the gymnasium, auditorium house lights, etc. LED lighting can
also be included as an add alternate on a one-to-one basis for fluorescent troffers in classrooms or
throughout. The relative first cost and payback period would be more accurately determined at the
time the project is bid.
Lighting control will generally be by vacancy sensor in individual spaces, with occupancy sensor
control in restrooms and corridors. In general, all offices and instructional spaces will have multilevel control of lighting, either switched for inboard/outboard lamp control per fixture or by row to
facilitate A/V presentations. Daylight harvesting shall be provided where applicable, with photocell
control of electronic dimming fluorescent ballasts.
Exterior lighting shall be provided for evening functions and to enhance security around the building
and in the parking lots Accent and sign lighting will be provided in selected areas. Site lighting will
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be LED building-mounted fixtures and pole-mounted high cutoff type luminaires. Building-mounted
lighting and select parking lot security lighting will be controlled by photocell. The remaining parking
area lighting will be switched on via photocell and indexed off by time clock. Manual override will be
provided for lighting controls.
Emergency lighting shall be provided for all paths of egress (interior and exterior) throughout the
school and in selected areas. LED array exit signs, as well as interior corridor night security lighting,
will also be included in the design.
Illumination levels and design shall be as recommended by the Illuminating Engineering Society of
North America and ASHRAE 90.1 Standards.
Lighting is a critical aspect of the Building Design. The School will have a variety of lighting design
criteria for each vision task. The major Lighting Design Criteria will include the following:
LIGHTING TASK
TARGET ILLUMINATION LEVELS (Foot Candles)
Classrooms
50.0
Gymnasium
30.0
Science Laboratories
50.0
Music Rooms
50.0
Media Center
30.0
Offices/Administration Areas
50.0/30.0 (*Task/Ambient)
Teacher Lounges
20.0
Work Rooms
30.0
Toilet Room
20.0
Exterior: Pedestrian Walkway
0.6
Exterior: General Parking
0.6
Exterior: Vehicle Lanes
1.0
*Individual task lights may be provided for personal lighting control
Track lighting and other specialty fixtures controlled by local key switches shall be provided for accent
and at art display areas. Use of different fixture and lamp types, however, shall be kept to a minimum.
A complete theatrical stage lighting /dimming/auditorium sound system shall be provided.
The Innovation of Design for LEED may be achieved by the use of Low Mercury Lighting. The current
standard is 90 picograms per lumen-hour. Innovation point is based on exemplary performance of 70
pcg per lumen hour, or less. The proposed high performance lighting system utilizing T8, T5HO and
LED lamps will enable this credit to be achieved.

GENERAL ELECTRICAL SYSTEM STANDARDS
All systems and components shall be designed in accordance with the following:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Harford County Board of Education - Educational Specifications for this project and general
electrical requirements
All applicable national, state, and local requirements.
Maryland State Interagency Committee for Public School Construction Standards.
Americans with Disabilities Act (ADA) Requirements.
American National Standards Institute (ANSI).
Institute of Electrical & Electronic Engineers (IEEE).
National Electrical Code (NEC).
National Electrical Manufacturer’s Association (NEMA).
National Electrical Safety Code (NESC).
National Fire Protection Association (NFPA).
Underwriters Laboratories (UL).
Illuminating Engineering Society (IES).
International Building Code (IBC).
American Society of Testing and Materials (ASTM).
American Society of Mechanical Engineers (ASME).
Maryland State Department of Education Science Facilities Design Guidelines

TECHNOLOGY DESIGN NARRATIVE
TELECOMMUNICATIONS SYSTEMS
The design of the telecommunications and security systems, in concert with the Architectural, Electrical
and Mechanical designs, is intended to create spaces that are functional, flexible, state of the art,
safe, and responsive to the needs of the facility. The telecommunications & security systems, while
making use of more technologically advanced components, will be designed in total to be simple,
reliable, durable and maintainable. The design of the telecommunications & security systems shall
be in accordance with all applicable codes, regulations, standards, and authorities having jurisdiction.
Technology Infrastructure:
The 1 Gigabyte per second Data Network will be star-wired 1000 Base-T and consist of Category 6
non-plenum cabling. The System will provide all components for a complete operable LAN. It will
provide access to the System Wide Area Network (WAN), and internet access through access to a
County Server Site.
A new telecommunications rooms will be provided on each floor in strategic locations within 100 meters
of each outlet. The new telecommunications room will be provided with dedicated environmental
controls to maintain temperature (between 60 and 80 degrees) and humidity (between 30% and
60%).
A new telecommunication grounding backbone will be provided from each new telecom room to
the main building ground connection. Computer grade power including transient voltage surge
protection (TVSS) and back-up power will be provided. An uninterruptable Power Supply (UPS) will
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be provided in each telecom rack. Dedicated 120 volt 30 amp circuits will be provided to each rack. A
dedicated computer grade power panel, with TVSS will be provided to serve computer and sensitive
electronic equipment loads. Additional dedicated 120 volt, 20 amp circuits will be provided to other
rack and wall mounted equipment and well as spare dedicated wall mounted quad receptacles for
future loads. If available stand-by generator power should be provided for telecom racks and telecom
room lighting. A minimum of 50 foot-candles of lighting measured three feet above the floor will be
provided.
The telecom room will be provided with a lay-in ceiling and a well sealed anti-static flooring to
minimize dust and static electricity. Termination backboards shall be 3/4" fire rated Class "A" plywood
4'x8' provided on all walls and painted "WHITE" and marked "COMM".
A multi-strand composite fiber optic backbone of twelve (12) 50 micron laser optimized multimode
and four CAT6 cables & 50 pair CAT6 telephone cable will be used to link the main MDF with the each
IDF room. . Strategically located telecommunication rooms (IDF Rooms) will limit cabling lengths to
250 linear feet. The data system will include backbone cabling, backboards, patch panels, equipment
racks, station cables, outlet boxes, data jacks, faceplates, rack mounted UPS, etc. The equipment
racks will be provided with 100% spare capacity for Owner supplied equipment.
A basket type cable tray will be provided through the entire school corridors, in each telecom room
and other selected areas.
Data cable outlets and associated CAT6 cables will be provided in the following areas:
•
•
•
•
•
•
•
•
•
•
•

Five (5) data jacks for student computers in each typical classroom located 3ft apart on back or
side wall.
Two (2) data outlets at each teaching station adjacent to the telephone outlet.
One (1) data outlet in front of each classroom adjacent to the TV.
One (1) data outlet in each science lab workstation.
One (1) data outlet in each classroom at the video projector.
Multiple data outlets in media center (reference areas, circulation desk, computer clusters, etc).
Multiple data outlets in each computer labs
Two (2) data outlets at each office and administration area work station/desk.
One data outlet for each HVAC control unit for energy management system connection
One data outlet for each breaker panel for energy management system connection
Other selected areas where computers might be used (i.e.; wireless access points, IP security
cameras, stage, dining, etc.)

Wireless access points will be provided throughout the building for seamless connectivity. Dedicated
data outlets will be located in strategic areas of the building. The wireless network design will be
based on the latest IEEE 802.11n standard.
Voice/Data/Video cabling will be run in new cable trays with 50% growth capacity where the new
building structure will permit. J-hooks spaced approximately every 4 feet will support the cables
where cable tray is not provided. Conduit will be provided to provide a complete cabling pathway
system.
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All outlet boxes supporting voice/data jacks shall be flush double-gang four (4) inch square by 2.5
inch deep minimum galvanized steel boxes. Each box will be served by one 1-1/2” or two 1" conduits.
Firestopping shall be provided at all penetrations including cable sleeves.

VOICE NETWORK - TELEPHONE/PAGING/INTERCOM SYSTEM
Paging speakers and telephone-intercom stations will be provided in all Classrooms, Computer
Rooms, Cafeteria, Gymnasium, Auditorium and other selected areas. All Classrooms shall have voice
handsets and speakers. Paging and intercom functions in the Administration Offices, other offices,
the Health Suite, and other selected areas shall be via a telephone-style handset.
A public address system will be designed per the HCPS Facility Guideline Specifications capable of
integration with the other sound systems in the school. Public Address Speakers will be located in
hallways, kitchen, boiler room, general office area, bus loading area, and large group activity areas.
An integrated communications system will be provided. A standard public address telephone handset
will be provided in each classroom on the wall near the door. The PA cable will be CAT6 type. The
public address system will include a building services call system.
Individual local sound systems will be provided for the Auditorium, Cafeteria and Gymnasium and
selected other locations.
The Voice over Internet Protocol (VoIP) Telephone System shall be star-wired and consist of Category
6 non-plenum cabling for telephone/voice cabling for all telephone outlets. The VoIP cables will be
wired back to dedicated CAT6 Patch panels in the data racks, using unique color coding, and with
25% spare capacity. The VoIP telephone switch, telephone handsets and all network switches will be
provided under FF&E.
The analog voice backbone shall be a minimum of 50 pair telephone cable provided between the
MDF and each IDF, plus additional cabling as required for public address cabling.
VoIP Telephone outlets and cables will be provided in the following areas:
1. Two (2) telephone outlets at each Office and Administration Area work station/desk.
2. One (1) telephone outlet will be provided in all Classrooms near the teacher’s desk, and other
selected areas.
3. Outlets and cables for pay telephones will be provided in the Community use area only. Outlets
for ADA-compliant pay phones will be provided with receptacles to serve TTY units.
A bell tone /video intercom system will be provided. A doorbell / video intercom system will be
provided at the Main Entrance and Kitchen delivery area for after-hour calling of staff.
The Telephone System switch will be provided by HCPS and coordinated with the Telephone Company
(Verizon). All provisions for the telephone utility company incoming telephone service will be made,
including a minimum of two dedication 4” conduits from the telephone company pole to the building
telephone main point of presence (MPOP) in the main electric room. Conduits from the MPOP to the
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MDF will extend the telephone service to the telephone switch in the MDF.
A wireless telephone handset will be provided and connected to the public address system.
Emergency back-up generator power will be provided to serve all telephone / communications
systems.
Cable Television and Streaming Video Systems:
A Cable Television System will be provided to serve monitors in all classrooms, conference rooms,
administrative offices, the media center, stage, nurse’s area, staff lounges, and other selected areas.
The System shall be connected to the local commercial cable television system. The cable television
system will have broadcast capability to include cameras and all associated equipment.
Telephone and or cable television (Comcast) company utility feeds will be provided to the new
telecommunications room. A video cabling system will be provided to serve monitors in all classrooms,
conference rooms, offices, and other selected areas
The Video System will be star wired from each IDF room for interactive two-way distribution and will
consist of broad-band coaxial cabling (RG-11u and RG-6u). All components required for distribution
and signal integrity, such as splitters, taps, and line amplifiers will be included.
A video distribution will be provided to allow for incoming cable feed as well as provisions for
streaming video over the data network. The analog CATV company feed will be extended from the
demarcation point to the MDF with RG-11 cable. Provisions for a rooftop satellite dish with southwest
line of site to sky and conduit to MDF room will be included.
Provisions for a streaming video system will be provided. The streaming video system equipment will
in general be located at the central office and little or no streaming video equipment is expected to be
located at the school. The streaming video system will contain video recording/playback equipment
in a central off-site location. This central equipment rack will be wired such that video equipment
may be accessed via the computer network system form the instructional areas.
Provisions for video projectors will be made in each classroom and instructional area.
Specific classrooms for interactive televisions will be determined as the design develops.

INSTRUCTIONAL TECHNOLOGY
The exact type, quantity and location of instruction technology equipment will be coordinated with
HCPS as the design develops.
Instructional technologies will include interactive whiteboards, laptop carts/charging stations, and
video projectors.
Provisions for wall mounted short throw Video Projectors and interactive whiteboards will be made
in majority of instructional areas. Certain selected areas will be provided with cart mounted projects.
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For example, rooms with high ceiling like the media center.
In areas with local sound system, like the cafeteria, the projector sound will connect to the local
sound system.
Provisions for multiple mobile computer labs, a minimum of one Laptop carts / charging stations for
every five classrooms will be made in the Instructional Resource Center. Each laptop cart will be sized
for 12-15 laptops.

MASTER CLOCK SYSTEM
A Network Synchronized Master Clock System will be provided with digital clocks in the cafeteria,
kitchen, administrative offices, media center, health suite, corridors, lobbies, and other selected
areas.
The Clock System controls will be located in the main distribution frame (MDF) room. Battery operated
LED Digital clocks will be provided in each classroom and other instructional areas. The SNTP based
(Secure Network Time Protocol) master clock system with the ability to signal class changes, control
lighting, and provide other functions as directed by HCPS
Digital PoE clocks will second display will be provided in each corridor, classroom and administrative
area. Multiple clocks will be provided in the cafeteria, serving area, and gymnasium.

GENERAL COMMUNICATION SYSTEM STANDARDS
All Systems will be designed in accordance with the HCPS Education Specifications and the Maryland
Public School Standards for Information and Communication Distribution Systems. All systems and
components will be designed in accordance with the following:
• Educational Specifications for this project.
• All applicable national, state, and local requirements.
• Maryland State Interagency Committee for Public School Construction Standards.
• Americans with Disabilities Act (ADA) Requirements.
• American National Standards Institute (ANSI).
• Building Industry Consulting Services Institute (BiCSi).
• Institute of Electrical & Electronic Engineers (IEEE).
• International Building Code (IBC).
• Maryland Public School Standards for Telecommunications Distribution Systems (MSDE, 2002)
• Maryland State Department of Education Science Facilities Design Guidelines
• Maryland State Department of Education Classroom Acoustic Guidelines
• Maryland State Department of Education Technology Education Facility Guidelines
• HCPS Facility Guideline Specifications
• HCPS Information Technology Office Technology Guidelines
• National Electrical Code (NEC).
• National Electrical Manufacturer’s Association (NEMA).
• National Fire Protection Association (NFPA).
• Underwriters Laboratories (UL).
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SECURITY SYSTEMS
The building will include a visitor management system that will provide office staff the ability to
monitor and control visitor access to the school building. The visitor management system will include
a computer-based visitor sign-in system that will monitor and track all visitors to the school building.
The new facility will also have a new building security system consisting of motion and contact sensors
at all exterior doors that will be monitored by the HCPS Department of Safety and Security.
Security Systems cabling will be run in new cable trays where the building structure will permit.
J-hooks spaced approximately every 4 feet will support the cables where cable tray is not provided.
Conduit will be provided to provide a complete cabling pathway system.
Emergency back-up generator power will be provided to serve all security systems.
Video Surveillance System:
Security Camera surveillance system shall be provided for monitoring the interior corridors and
places of assembly, as well as exterior areas, including parking lots, and main entrances and entrances
around the perimeter of building. Interior cameras will be provided in all major corridors, stairwells
and commons areas (cafeteria, media center, athletic complex, office complex)
Cameras shall be configured to capture usable images of individuals entering the building. The exact
quantity and location of will be coordinated with the HCPS as the design develops.
IP Surveillance camera system will use security management software and Axis IP base cameras
and include CCTV equipment rack, UPS camera power supplies, Digital Recorder or Server, Vandal
resistant camera housings for exterior cameras, dome type housings for interior cameras.
The infrastructure for the IP Surveillance system will include recessed backboxes for camera mounting
and concealed conduit to cable tray system with a dedicated CAT6 cable from the backbox to the local
telecom room.
The CCTV system will broadcast (modulate) onto two of the television channels available to any space.
A combination of fixed analog interior cameras and high mega-pixel exterior IP cameras will be
provided.
Cameras will be automated pan type vandal resistant dome type where possible to maximize coverage
with the minimum amount of cameras. Facility lighting will be coordinated with cameras to ensure
appropriate lighting for camera use at night.
Camera feeds to be brought to head end in MDF Room with the ability to select and monitor any
given camera. All cameras feeds will be multiplexed, and sent to computer based NVR access/storage
system. Head end room will be secure, appropriately ventilated/conditioned and have ample room
for archive media and supply storage.
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Access Control System:
A new card reader system will be provided. Access control proximity type card readers will include
card readers at entrance doors and selected interior doors (all technology wiring rooms, electrical
rooms, and mechanical rooms)
The exact quantity and location of the card readers will be coordinated with The HCPS as the design
develops. Card readers will include both exterior and interior card reader locations.
New electric door hardware, power supplies, and cabling will be provided at each card reader door,
and connected back to the access control system head-end panel. Dedicated space and receptacle
for card access control system.
School will be locked down at all times, except for main doors at front lobby. Doors near the custodial,
kitchen, main corridor, gym entrances etc. will have electronic locks that allow the use of proximity
card reader devices to allow them to be unlocked without keys.
The access control system with be interfaced to the building security alarm system to allow for
disarming of building alarm system by use of proximity access control cards.
A video door entry system and remote release station will be provided at the main entry to allow the
main office to buzz visitors into the building. The video door entry system will be an Aiphone door
video intercom system. A door intercom / door bell system will be provided in the first floor to allow
for calling for access through loading dock doors and remote door release of the loading dock door.
Security Building Alarm Systems:
The new Security System will include an intrusion detection system with motion detectors in hallways,
lobbies, high security areas such as computer labs, offices, etc., and in rooms with exterior windows.
Dual technology microwave/Passive Infra-red (PIR) motion detectors shall be provided to minimize
false alarms. Use of magnetic door contacts shall be minimized. Security System annunciation will be
provided at the main entrance and via UL dual listed autodialer to the monitoring agency.
Separate alpha-numeric keypad controls shall be provided for control of the Security System in
selected areas of the building for activities during non-school hours. Master control keypads will be
located at the main entrance, kitchen entrance and custodian’s entrance/receiving area for control of
the entire system. The Security System will be set up in zones for maximum control and flexibility for
use of specific areas of the building after hours.
The security system with be interfaced to the access control system to allow for disarming of building
alarm system by use of proximity access control cards.
General Security Systems Standards:
All Systems will be designed in accordance with the HCPS Education Specifications. All systems and
components will be designed in accordance with the following:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

All applicable national, state, and local requirements.
Americans with Disabilities Act (ADA) Requirements.
American National Standards Institute (ANSI).
Building Industry Consulting Services Institute (BiCSi).
Institute of Electrical & Electronic Engineers (IEEE).
International Building Code (IBC).
HCPS Facility Guideline Specifications
HCPS Division of Construction (DOC) Guidelines
HCPS Technology Guidelines
National Electrical Code (NEC), NFPA 70.
National Electrical Manufacturer’s Association (NEMA).
National Fire Protection Association (NFPA).
NFPA 730 Guideline for Premise Security.
NFPA 731 Guideline for the Installation of Premises Security Systems.
Underwriters Laboratories (UL).
UL 1076 Proprietary Burglar Alarm Units & Systems
UL 294 Access Control System Units
UL 639 Intrusion Detection Units

DRAWING APPENDIX
The following section contains these images:
• Existing Site Plan
• Proposed Site Plan
• First Floor Plan
• Second Floor Plan
• Third Floor Plan
• Perspective Views
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EXISTING SITE PLAN

SCHEMATIC DESIGN SUBMISSION

47

HAVRE DE GRACE MIDDLE/HIGH SCHOOL

PROPOSED SITE PLAN
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FIRST FLOOR PLAN
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SECOND FLOOR PLAN
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THIRD FLOOR PLAN
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OVERALL AERIAL VIEW
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MAIN ENTRANCE + HIGH SCHOOL CLASSROOM WING
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GYM ENTRY PLAZA
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DINING PLAZA
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AUDITORIUM ENTRY PLAZA
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