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EXECUTIVE SUMMARY

This feasibility study is based on information obtained from several meetings with the Feasibility Study
Committee. The Committee included members of the school staff and community, the Office of School
Performance, AACPS Facilities staff, representatives from MSDE, and the project design team. This study
is also based on the project team’s review of existing documentation and research and observations of
the site and building. Grimm + Parker Architects would like to thank the Committee and project team for
their enthusiastic and insightful participation throughout the Feasibility Study process.
The existing Arnold Elementary School is located at 90 Church Road, Arnold, MD 21012. The original
building was opened in 1967. Several interior renovations and systems improvements have occurred
over the years in 1988, 1996, 2000, 2001, 2003, 2005 and 2010. The entire structure totals 56,255
square feet in area, and has a State Rated Capacity of 456 students. The new facility is proposed to have
a capacity of 565 students.
The current facility is inadequate to serve the students, staff and community. The building is undersized
for the proposed student capacity and the internal circulation is difficult to supervise. Additionally, many
of the internal spaces do not meet the programmed sizes or adjacencies required by the AACPS
elementary educational specification. The current vehicular circulation is inefficient and potentially
unsafe with one shared site entrance serving the school’s parking area, parent drop-off and busses.
Total parking capacity is inadequate, with some of the parking sharing space within the existing bus
loop.
This study considers five approaches for the re-development of the Arnold Elementary School:
1.

Option A – Do Nothing
Option A, the “Do Nothing” approach, proposes to make no modifications to the existing facility
at this time. This option obviously has no current cost impact, resulting from the absence of
construction/maintenance work of any kind. Option A, if chosen, provides AACPS with the
opportunity to investigate modifications at a future time. Since no modifications to the existing
facility will be made under this option, the State mandated waiting period for future funds
would not apply. This option establishes a baseline for comparison to other options.
Advantages
•
•

Disadvantages
•
•
•
•
•

Involves no cost to the project.
Involves no interruption to school operations and delivery of the educational
program.

Does not address program, life safety, accessibility or systemic deficiencies.
Does not correct inefficient parking, drop-off and vehicular circulation issues.
Does not create separation on site for service and deliveries.
Existing inefficient window system will remain, providing little contribution to
exterior envelope.
Building remains without a fire suppression system.
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Option B – Patch and Paint
Option B, the “Patch and Paint” approach, consists of patching and repairing any portions of the
existing building not currently in proper working order and patching and painting of all existing
finishes in the facility. As in Option A, no overall systemic changes will be made to the existing
structure, electrical systems, HVAC systems, etc. No modifications will be made to the building
to address Educational Specification or Life Safety / Code compliance deficiencies.
The modifications in this option are cosmetic only; patching and repairing damaged surfaces,
new flooring, new paint, new ceilings, etc. While improvements made to the facility under this
option are minimal, they will enhance the appearance of the existing facility and provide a
bright and clean learning environment.
Advantages
•
•
•
Disadvantages
•
•
•
•
•

3.

Minimal cost for project work.
Scope of work can be accomplished during the summer so there will be minimal
disruption to school operations.
Interior finishes will be upgraded.

Does not address program, life safety, accessibility or systemic deficiencies.
Does not correct inefficient parking, drop-off and vehicular circulation issues.
Does not create separation on site for service and deliveries.
Existing inefficient window system will remain, providing little contribution to
exterior envelope.
Building remains without a fire suppression system.

Option C – Revitalization
Option C, the “Revitalization” approach, proposes to build a series of targeted additions and to
also perform limited interior renovations to provide all spaces required by the Educational
Specifications within a target 10% of their respective area requirements. The intent of the
Revitalization option is to provide improvements to the Teaching/Learning environment while
making the least physical impact on the existing building. The Revitalization approach will meet
the State requirements by systematically improving the existing mechanical, electrical,
plumbing, fire safety, telecommunications, IT and security systems. This proposed approach also
includes a thorough overhaul of all the existing finishes (paint, ceilings, floors, etc.) and
enhancement, both aesthetic and functional, of the entire exterior envelope of the building
(new windows, existing brick point-up, new entrance, etc.)
Advantages
•
•
•
•
•
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Increases parking by 52 spaces from 62 to 114.
Provides increased emergency vehicle and fire hose coverage.
Improves parent drop-off issue by creating a dedicated lane on the building-side
of the entrance drive for queued cars.
Natural daylight is provided to all instructional spaces.
Addresses many of the program deficiencies, required adjacencies and program
area shortfalls.
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Provides new code-compliant toilet and stair facilities.
Lower initial estimated construction cost and lowest 10 year live cycle cost.

Disadvantages
•
Partially addresses the current safety issues with the parent drop-off but the
long term solution is not ideal. Still has parent drop-off occurring at location
that can’t be monitored from the Administration area.
•
Vehicles entering the parent drop-off lane have to exit via the parking lot.
•
Main building entrance location is not prominent; not visible upon entrance to
the site.
•
Service remains visible upon approach to the building.
•
Does not increase the size of the multi-purpose field.
•
Limited construction site access and staging area available if school is occupied
during construction.
•
With the grading conditions around the perimeter of the facility in this scheme,
it will be more difficult to add additional classrooms in the future.
•
This option does not address all program area shortfalls due to existing building
conditions – several program areas remain under Educational Specification
requirements.
•
Administration & Health Suites are under program area. Some classrooms for
grades 1-5 are also below program target.
•
In the existing classroom wings, interstitial space is limited for installation of
new mechanical systems. Existing ceilings may need to be lowered and
bulkheads constructed along corridor and/or window walls to create additional
space for installation of systems.
•
Potential for unforeseen conditions in renovated areas, which could increase
the cost of construction.
•
Administration is not adjacent to the main entrance but remains located across
the entry hall – this remains as a security compromise.
•
Media Center location blocks corridor visibility and supervision.
•
The extent of program area to be added in the Revitalization option, in addition
to the existing site constraints, will require comprehensive phasing and logistics
during construction.
•
Not all classrooms are oriented in the ideal north – south direction.
•
Restrooms will not be provided in every classroom. Group restrooms will
remain in use.
•
Requires analysis of the existing structure in order to assess the impact of
required code upgrades, as well as constructability issues related to selective
demolition.

4.

Option D – Modernization
Option D, the “Modernization” approach, proposes to fully modernize the existing facility
through renovation of the existing spaces and construction of new spaces. This option requires
the entire existing school to undergo extensive renovations and additions to include life safety
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code compliance upgrades and replacement of all systems, finishes and equipment. Existing
interior partitions will be demolished to the existing structure where necessary in order to repartition all spaces to fully comply with the Educational Specification requirements. Site design
will resolve traffic patterns, stormwater management and requirements for athletic fields.
Advantages
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Increases parking by 77 spaces from 62 to 139.
New separated bus loop and parent drop-off are viewable from the
Administration area.
New fire lane provides increased emergency vehicle and fire hose coverage.
Multipurpose field expanded to meet the required program area; new adjacent
parking areas are more convenient for community use of field.
Creates an identifiable approach and entrance to the school.
Improves parent drop-off issue by creating a dedicated lane on the building-side
of the entrance drive for queued cars.
Creates separation between bus loop and parking/drop-off.
Creates improved visibility for the parent drop-off and arrivals from the
Administration area.
Administration is centrally-located at the main entrance to provide ideal
supervision and security.
Relocation of the Media Center program allows for more efficient corridor
circulation and improves sightlines for enhanced supervision in corridors.
Brings nearly all program areas into conformance with the Educational
Specification.
Addresses many program adjacency requirements from the Educational
Specification.
Natural daylight is provided to all instructional spaces.
Before / After Care location is convenient to the parent drop-off area.
Toilet rooms will be upgraded or constructed as new to provide ADA
compliance. Fixtures, partitions and accessories will be replaced.
Cafetorium adjacency with the Gymnasium allows for inclusion of an operable
wall between the spaces which can be opened for large events.

Disadvantages
•
Service remains visible upon approach to the building.
•
Phasing of the project would require the most overall impact and disruption
from a site perspective.
•
Limited construction site access and staging area is available if the school is
occupied during renovation.
•
With the grading conditions around the perimeter of the facility in this scheme,
it will be more difficult to add additional classrooms in the future.
•
In the existing classroom wings, interstitial space is limited for installation of
new mechanical systems. Existing ceilings may need to be lowered and
bulkheads constructed along corridor and/or window walls to create additional
space for installation of systems.
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Potential for unforeseen conditions in renovated areas, which could increase
the cost of construction.
Cafeteria, Gymnasium & Media Center not centrally located in the floor plan.
Requires analysis of the existing structure in order to assess the impact of
required code upgrades, as well as constructability issues related to selective
demolition.
Not all classrooms are oriented in the ideal north – south direction.

Option E – Complete Replacement
Option E, the “Replacement” approach, proposes to construct an entirely new facility on the
existing site in the area of the current play fields and the wooded area between the fields and
the existing school. After construction and occupancy of the new building, the existing building
will be demolished and replaced with the balance of the vehicular circulation and the new site
program. The new site layout will include a new bus loop, parent drop-off lane and parking lot.
New play fields will be designed and constructed in the location where the current building is
located.
Advantages
•
•
•
•
•
•
•
•
•
•
Specification
•
•
•
•

Creates complete new facility on site.
Totally separates bus and vehicular ingress and egress.
Provides emergency vehicle access around entire perimeter of the building.
Provides parking for 115 vehicles but also, by providing the chevron bus dropoff, this allows for additional vehicular parking to be provided within this area
for after hour events.
Parent drop-off is separated from parking areas, with maximum curb frontage
provided for queuing.
Service area is separated from cars & busses and is visually screened from site
and building entrances.
The main building entrance is prominent and visible from Joyce Lane.
Administration has oversight of the main entrance, car and bus drop-off, play
areas and the field.
Creates a more efficient building layout and circulation diagram with easily
supervised classroom corridors.
Brings all program areas and adjacencies into conformance with the Educational
Improves adjacencies for the Before/After Care, Gym, Cafeteria, Platform, and
Music Rooms.
Allows for greater potential for adding classrooms in the future.
Adequate interstitial space for building systems.
Facility would be LEED Silver.

Disadvantages
•
Would likely require off-site roadway improvements along Joyce Lane from the
existing vehicular access point to the new bus loop entry.
•
While the new facility is constructed, the school will not have use of the grassed
multi-purpose field.
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This option requires the most clearing of existing wooded areas in comparison
to other options.
This option requires a considerable amount of grading in comparison to the
other options. Retaining walls will be required to accommodate this grading.
Will be difficult to balance earthwork cut and fill due to phasing if the existing
building is occupied during construction.
Does not re-purpose existing structure.
Instructional spaces do not have ideal north-south solar orientation.
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Total Construction Duration will be 3 months

Area of Existing Building

OPTION C - REVITALIZATION

56,255 gsf

Total Estimated Construction Cost

$ 1,574,378

40-year Life Cycle Cost

$ 8,987,769

Total Construction Duration will be 27 months
Area of Existing Building
Area of Demolition
Area of Revitalization
Area of New Construction
Total Area

OPTION D - MODERNIZATION

56,255 gsf
2,478 gsf
52,783 gsf
28,234 gsf
81,017 gsf

Total Estimated Construction Cost

$20,382,201

40-year Life Cycle Cost

$29,988,338

Total Construction Duration will be 27 months
Area of Existing Building
Area of Demolition
Area of Modernization
Area of New Construction
Total Area

OPTION E - REPLACEMENT

56,255 gsf
4,267 gsf
50,994 gsf
31,960 gsf
82,954 gsf

Total Estimated Construction Cost

$26,408,353

40-year Life Cycle Cost

$35,703,260

Total Construction Duration will be 24 months

Area of Existing Building
Area of Demolition
Area of Revitalization
Area of New Construction
Total Area

56,255 gsf
56,255 gsf
0 gsf
84,372 gsf
84,372 gsf

Total Estimated Construction Cost

$26,390,408

40-year Life Cycle Cost

$35,294,056

* See next page for Key
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INTRODUCTION

The present Arnold Elementary School facility, located at 90 Church Street in Arnold, Maryland but
accessed via an entrance off Joyce Lane, was opened in 1967 and is currently a two-story 56,255 square
foot school with an enrollment of 424 students. The existing building is designed in a crescent-shaped
floor plan with a central, double-loaded corridor running the full length of the building. The building is
entered off-center into a lobby space across from the Administration area. An interior renovation in
1996 enlarged the centrally-located Media Center into this central corridor, which creates a jog in the
circulation of the upper level. The Multi-Purpose room is located at the south end of the building and
serves as the school’s Gymnasium and Cafetorium. An adjacent Platform is used for performances as
well as PE classes when the Cafetorium is in use. Classrooms and specialized instructional programs are
spaced around the crescent, with grades 3-5 on the upper level and K-2 on the lower level.
The site is entered from an entrance drive off from Joyce Lane that serves both cars and busses. A
parking lot for approximately 60 cars is also used as a queuing area for drop-off and pick-up. Students
must cross the entrance drive when dropped off to enter the building. The bus loop in front of the
school also serves as a parking area for some of the school’s faculty. A portable classroom at the north
end of the building serves as a Music classroom. Recreation areas include paved play and soft play areas
at the lower level, a paved play area near the northwest end of the building and a multipurpose field at
the western end of the site. The fields are on a plateau at the higher elevation of the sloped site, and
are accessed from the school via a steep walking path that winds through the wooded site.
The proposed school is designed for a capacity of 565 students. Parking is to be provided for staff and
visitors, totaling 115 spaces, as well as a car drop-off area and a separate bus loop for 11 buses. A multipurpose field and paved and soft play areas will also be provided.
The existing building and site have numerous issues to be resolved:
•
•
•
•
•
•
•
•
•
•

The grades along the front of the school currently have significant slopes from the bus loop
down to the entrance doors. This creates ADA and safety issues during inclement weather.
The existing configuration of the parking and drop-off areas is inefficient and problematic.
Due to the configuration of the existing building there are programmatic deficiencies related to
size, required adjacencies and functionality of spaces.
The mechanical and electrical systems of the existing building are generally beyond their useful
lives and should be replaced with energy efficient systems that comply with current energy and
code standards.
The school has inadequate toilet facilities.
The bending corridor circulation within the school does not offer adequate sightlines for
supervision.
The school does not have a separate Gymnasium; the Cafetorium and Platform areas are used
for Physical Education classes.
The Cafetorium, Administration & Health suites are all undersized.
Nearly all of the instructional spaces, including Art and Science are inadequately sized.
Some of the Music classes are held in a portable classroom outside the main building.
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Administration is located across the corridor from the main entrance providing limited oversight
and security.
The service area is separated but is visible from Joyce Lane.
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PURPOSE

The purpose of this document is to analyze options for re-development of the Arnold Elementary
School. These options include the following five approaches: 1) Do Nothing, 2) Patch and Paint, 3)
Revitalization, 4) Modernization and 5) Replacement. This document also includes an evaluation and
building assessment of the existing facility and site conditions. The assessment includes an analysis of
architectural, structural, mechanical, electrical, site, code, and accessibility conditions.
General Building Plan Design Objectives
The building and site plans for Arnold Elementary School are an expression of the Anne Arundel County
Public Schools’ Educational Specification, as well as the ideas expressed by the community and staff
during Committee meetings for this feasibility study. The proposed schemes will promote and provide
for the educational program in accordance with the requirements and standards of Anne Arundel
County Public Schools and state requirements. The entire building will be accessible to persons with
disabilities in accordance with the guidelines set forth by ADA. The schemes and options presented
address the following primary design objectives.
Clustering of classrooms
Classrooms of similar grade level shall be clustered, and primary and intermediate grade level
classrooms will be separated.
Building Circulation
Provide a clear, efficient circulation system, easily understood by students, parents, community
members, and visitors. The Administration area needs to be located at the building's main entrance
with good supervision sightlines to all entering/exiting students and visitors.
Building Zoning
Zone programmatic spaces to provide flexibility, multi-use potential and security. Locate spaces
available for after-hours community use, such as the Gymnasium and Cafetorium so that they can be
used without access to the academic areas or have a completely separate entrance.
Site Design
Provide a safe and secure site for students. Provide safe vehicular circulation. Separate cars and buses.
Provide safe pedestrian circulation for students being dropped-off as well as walkers from adjacent
neighborhoods. The design will respond to this by having minimal locations where pedestrians cross
drive aisles. Secure outdoor play areas will be provided.
Methodology / Process
The design team has evaluated the existing Arnold Elementary School and assessed the condition of the
facility’s structural, roofing, fenestration, MEP, technology and fire protection systems. We have also
reviewed site conditions and amenities. In preparing this report, the project team assessed each
accessible room, noting the condition of finishes and built-in equipment and casework. Assessments
were made visually and were based on non-destructive observation and investigation of existing
conditions, as well as review of available as-built condition documents. The existing building was
evaluated for compliance with ADAAG requirements, as well as building and life safety code
requirements for existing educational facilities. A total of four Committee meetings were held, with the
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goal of understanding the needs of the students, staff and community, as well as their vision for the
future of Arnold Elementary. The Committee meetings focused on programmatic function and
adjacencies and were informal in presentation, encouraging participation from all members and
attendees. The information shared at these meetings and the results of our assessment became the
basis for the recommended upgrades and enhancements noted within this study and have supported
our direction in the development of the several schemes presented. It is apparent to the project team
that the current Arnold Elementary School building, while in overall good condition, is in need of
significant programmatic and systemic upgrades.
AACPS System Goals:
It is the goal of AACPS and this Feasibility Study to identify options for the successful redevelopment of
the Arnold Elementary School, with the intention of bringing the facility up to the program and systemic
standards necessary to support academic achievement for all students. The option selected for the
Arnold Elementary School will intend to achieve the following:
1) Create a flexible facility to support a contemporary instructional program and enhance student
success through inter-disciplinary instruction.
2) Identify a vernacular which facilitates instructional groupings while fostering intra-cooperative
educational experiences between teachers and students.
3) Create an environment which illuminates the identity and image of the school within the
community and encourages stability of the student population through exemplary educational
programs and positive multi-cultural experiences.
4) Identify a site layout which respects the surrounding community while providing safe, organized
on-site pedestrian and vehicular circulation patterns.
5) Improve the security, operational and maintainability aspects of the facility to increase
resources available to the school staff and faculty to focus on student success.
6) Provide enhanced interior environmental quality levels through improved comfort systems and
attractive finishes.
7) When feasible, provide building improvements while maintaining instructional capability on-site
throughout construction.
AACPS Study Goals:
Over the course of our (4) Committee meetings, the following items were identified as important
considerations to address.
1) Location of the parent drop-off area, close to the main entrance and on the building side of the
street so students do not have to cross vehicular drive aisles. Queuing area for up to 50 cars if
possible.
2) Separation of car and bus traffic. Currently some of the parking areas occur on the outer ring of
the bus loop.
3) Improve building circulation, supervision and wayfinding.
4) The school does not have a dedicated Gymnasium. The Cafeteria/Multipurpose room is used for
PE classes when available.
5) Locate the Platform near the Cafeteria for special events use.
6) The quantity of toilet facilities is inadequate.
7) Many of the program areas are undersized : a) Health Suite, b) Early Childhood rooms,
c) Administration suite, 4) Music department and 5) Cafeteria.
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8) Locate the Administration at the main entrance; currently on the back of the building across the
lobby which is difficult for supervision and security.
9) Resolve the numerous ADA non-compliant issues for the site and building.
10) Natural daylighting for all teaching spaces is important.
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HISTORY

The present Arnold Elementary School facility, located at 90 Church Street in Arnold, Maryland, was
opened in 1967 and is currently a two-story 56,255 square foot school. Arnold serves a large number of
surrounding communities in Anne Arundel County with a current full time enrollment of 4247 students.
Over the years there have been a number of modifications to the facility. Most of the renovations have
included interior scope or systemic upgrades, including:
1988
1996
2000
2000
2001
2003
2005
2010

Interior renovations - ADA upgrades
Interior renovations - Media Center
Interior renovations - crawlspace
Outdoor recreation areas
Boiler replacement
Roof repairs, resurface
HVAC updates
Interior renovations - ceilings & lighting

EXISTING ARNOLD ELEM
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EXISTING CONDITIONS

PART I – SITE
1.1

Site Description
Arnold Elementary School resides at
95 East Joyce Lane, Arnold, MD
21012. However most information
actually shows the school’s address
as 90 Church Road which is
approximately five hundred feet
(500’) east of East Joyce Lane. The
site is 15.08 acres and is located
along the west side of East Joyce
Lane, approximately one thousand
four hundred feet (1,400’) east of
Governor Ritchie Highway (MD Rte.
2).
The property was originally
comprised of two separate parcels,
purchased by the Board of Education
from Mervin E. Pittman, et. ux. in
1965, and Asbury Church and
Parsonage of the Methodist Church,
Arnold, MD in 1966. The deeds for
the property can be found at the
Anne Arundel county courthouse at
Liber 1924, folio 513 and Liber 1945,
folio 344 respectively. The property
is bound by East Joyce Lane, single
family residential, and Asbury United
Methodist Church to the east, and
then a combination of developed and
undeveloped single family residential
properties to the south, west and
north.

RESIDENTIAL

SITE
RESIDENTIAL

CHURCH
RESIDENTIAL
RESIDENTIAL

HARD SURFACE
PLAY

SOFT SURFACE
PLAY

GRASS REC.
AREA

HARD SURFACE
PLAY
BUS LOOP

COUNTY
WATER TANK

PARKING
PORTABLE

The original school was opened in
1967 with only minor or smaller
projects occurring on-site after this
time. The site currently contains the existing school, one (1) portable classroom, two (2)
vehicular parking lot, a bus loop, one (1) soft surface play area, two (2) hard surface play areas
and one (1) grassed recreational field. The property also contains a County elevated water tank
which is located at the far southwest corner of the site.
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Site Circulation and Parking
There is one access point
BUS LOOP
into and out of the site.
The entry is located along
TEACHER
the west side of East Joyce
PARKING
Lane. The site entrance
allows for access into two
(2) main areas, the main
parking lot and bus loop.
Upon entering the school’s
access drive the main
DUMPSTERS
parking area is located
immediately to the left,
continuing further up the
access drive allows for
access to the bus loop
which is also being utilized
for parking due to the limited on-site parking availability.
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STUDENT ACCESS
TO MAIN ENTRY
SERVICE DRIVE
PARENT
DROP-OFF LANE
61 SPACES

The main parking lot was initially designed with two access points but has since been modified
as a one way lot with a separate striped drop-off lane and by blocking off the secondary entry.
Vehicular access was blocked off at the secondary entrance to assist with student vehicular
drop-off and pickup. The main student drop-off and pickup occur adjacent to the blocked
entrance and allow for student to more safely traverse the property from the parking lot, across
the entry drive and to the school’s main entry. This parking lot contains parking for sixty two
(62) vehicles, and the drop off lane provides approximately one hundred linear feet (100’) of
vehicle stacking. The school’s circular one-way bus loop is located directly in front of the school,
measuring two hundred and thirty six feet (236’) across, with a lane width of twenty eight feet
(28’) this loop provides for approximately six hundred and fifty five linear feet (655’) of bus
stacking which equates to the availability for approximately fourteen (14) buses within the
circular drive.
The school’s service and delivery drive is located along the north side of the entry road directly
across from the main parking lot. The service drive is actually a small pull-off area measuring
approximately forty five feet by forty feet (45’ x 40’). The school’s dumpsters are located within
the main parking lot, which requires the trash truck to intermingle with the parking and student
drop-off area.
Paving, concrete sidewalks, and concrete curb and gutter were noted to be in poor condition
throughout the site. Concrete sidewalk exhibited excessive cracking and paving throughout the
site was cracked with several potholes.
There is currently no paved vehicular access to the grassed recreational fields and the school
does not currently have full perimeter fire truck access. With a total of sixty two (62) parking
spaces, only two (2) spaces were noted as handicap accessible. Federal ADA (Americans with
Disabilities Act) requirements stipulate a total of three (3) handicap accessible parking spaces
for parking between fifty one to seventy five (51-75) parking spaces. There are several concerns
with the current circulation, parking, etc. the current design does not allow for a separation of
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drop-offs and vehicular parking, and the students are required to cross the main drive to access
the front door which creates a situation that requires additional supervision to ensure student
safety. The site is also lacking adequate on-site parking, the bus loop is not conducive to being
utilized for both bus drop-off and parking but is having to be utilized as such based on not
having adequate parking. Consideration needs to be given to creating more on-site parking,
providing separated parent drop-off and bus loop areas, and removing trash pick-up from the
parking lot and placing it closer to the service yard area.
1.3

Zoning Information
The school property is currently
zoned as R5 - Residential District. All
properties surrounding the school
site to the north, south, east and
west are also zoned R5.

R5

R5

The following specific development
R5
standards for the R-5 zone (an
excerpt from Article 18-Zoning) of the
R5
Anne Arundel County Code are
R5
provided for guidance only. Per
Article 18, §18-2-101(a) This article
(Zoning) applies to all land located in
the County, except that it does not
apply to land owned or leased and
developed by the County or the
Board of Education unless Federal or State law requires compliance with this article. Therefore
the project would essentially be exempt from the zoning regulations unless Federal or State law
required compliance. Although the site is exempt from all local codes it is currently in
compliance.

Bulk Zoning Regulations in an R5 zone is as follows.

Minimum lot size

7,000 square feet

Maximum coverage by structures

40% of gross area

Minimum width at front building restriction line

60 feet

Minimum setbacks for principal structures:
Front lot line

25 feet

Rear lot line

20 feet

Side lot line

7 feet
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Corner side lot line

20 feet

Principal arterial or higher classification road

35 feet

Maximum height limitations:
Principal structures

1.4

35 feet

Site Soils
According to information obtained
from the United States Department of
Agriculture
Natural
Resources
Conservation Service, the site falls into
four (4) distinct soil groups:

CRD
CSE
CSE
CRD

CoB – Collington-Wist complex, 2 to 5
percent slopes.
CoC – Collington-Wist complex, 5 to 10
percent slopes.
CRD – Collington and Annapolis soils,
10 to 15 percent slopes.
CSE – Collington, Wist, and Westphalia
soils, 15 to 25 percent slopes.

COB

COC

CRD

Additional information regarding these soils is indentified below:

1.5

Map
Unit

Percent
of Site
Area

Hydrologic
Rating

Topsoil
Source
Rating

Drainage System
Rating

CoB

33.4%

No

SC-SM

B

Fair

Well Drained

CoC

41.5%

No

SM

B

Fair

Well Drained

CRD

15.7%

No

SC-SM

B

Fair

Well Drained

CSE

9.3%

No

SM

B

Poor

Well Drained

Hydric
Classification
Soils

Site Topography
The site topography varies considerably but the site does have two distinct plateau areas. The
first plateaued area being where the school is situated, and the second area being the grassed
recreational field, the remainder of the site is sloped. The high point of the site is 160.0+ and is
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located along the southern
86+
property line near the
County elevated water
114+
tank. The low point of the
site is 86.0+ and is located
near the far northern side
146+
of the property. Elevations
128+
directly in front of the
school are approximately
128, proceeding up in
121+
elevation towards the
grassed recreational field
132+
located west of the school
the elevation is 146,
160+
proceeding down and to
the
east
immediately
behind the building at the hard and soft surface play areas the elevation is 114. Elevations along
the entry road range from 132 near the building to 121 at Joyce Lane. Slopes throughout the
developed portions of the site tend to be in the 2-5% range with the exception of the elevation
(hill) transition between the building and the field.
Elevations in the undeveloped (wooded areas) located north or behind the school vary from 110
to 86, and from 140 to 160 south of the school building, or the area bounding the bus loop,
grass recreational field and elevated water tower. Slopes throughout these undeveloped
portions of the site range from approximately 4% to in excess 40%.
Any development that would occur within the undeveloped portions of the site will require
substantial earthwork to create a plateaued site similar to the area already developed.

1.6

Utilities

1.6.1

Water
Based on our review of existing documentation it appears that the school is served via a public
water system. The water service consists of a 4” waterline tap from a 16” waterline located
within the school entry road to a 3” water meter located along the north side of the entry road
adjacent to the service drive. From the water meter a 4” domestic line enters the building along
the boiler room wall. There are no on-site fire hydrants.
Consideration should be given to a full perimeter exterior fire line with hydrants around the
building. New construction will require exterior fire service. The new fire service will need to be
no further than one hundred and fifty feet (150’) from new construction at any point. In
addition, fire lane(s) will need to be installed to also provide exterior fire apparatus coverage if
they do not already exist. A “T” or “Y” turnaround will need to be provided in the event that fire
apparatus has to backup any further than one hundred and fifty feet (150’) before being able to
turnaround and exit in a forward motion.
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Sanitary Sewer
The site is currently served
by a public sanitary sewer
system that was recently
installed as a part of the
Admirals Ridge residential
development. The new
gravity line is located along
the far north side of the
site and is contained within
a thirty five foot (35’)
utility easement.

WATER
SANITARY
STORM
GAS
ELECTRIC

The school’s existing septic
tank and drain field was to
be abandoned in place as a
part of the conversion of the school from a septic system to a gravity flow system. The newly
installed gravity flow line leaves the school building along the east (back) side eventually
connecting to a manhole located adjacent to East Joyce Lane. The sanitary sewer line installed
along the northern property line flows in a west to easterly direction.
1.6.3

Storm Drains
Storm water around the site is conveyed via a combination of overland flow and closed storm
drain system. A majority of the paved and building (impervious areas) are captured within a
closed storm drain with pipe sizes ranging from 8”-21”. All of the building roof drainage is
captured underground along the front of the school, continuing in a westerly direction between
the school and the hard surface play area, eventually discharging behind the hard surface play.
The bus loop and parking lot drain in an easterly direction with the stormwater being captured
in two (2) inlets located mid-way along the entry drive. The stormwater is then piped in a
northerly direction discharging along the property line located along East Joyce Lane.
The remainder of the property drains via overland flow. A majority of the property, with the
exception of the portion that currently contains the County elevated water tank, flows in a
westerly direction (recreational field) transitioning to a northerly flow and eventually
northeasterly direction. Portions of the existing south eastern side of the school (between East
Joyce Lane and the building) flow in an easterly direction.
Several of the existing inlets were noted as being clogged during our site visit.

1.6.4

Gas, Electric, Fuel Oil
The site currently has gas service which enters the site off East Joyce Lane, along the north side
of the entry drive and then along the rear of the building entering at the boiler room.
Electric enters the site from East Joyce Lane via an underground line that runs from East Joyce
Lane to the transformer which is located approximately twenty feet (20’) east of the boiler
room.
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There is also a 10,000 gallon fuel oil tank located immediately adjacent to the exterior of the
boiler room. Based on our research it appears that the tank was replaced in 1994.

1.7

Stormwater Management
The site does not currently contain any stormwater management facilities. All of the building
and site construction that has occurred throughout the years either occurred prior to the
implementation of the state and county stormwater management requirements or did not
require stormwater based on the type of construction occurring at the time.
Any new construction that occurs will be required to meet the requirements established by the
Maryland 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 requirements.

1.8

Floodplains, Wetlands and Waterways
The site is not located within the 100 year floodplain as delineated on FEMA flood insurance
rate map 24003C0167E. The site is located in zone C which means an area of minimal flooding.
A review of the Maryland Department of Natural Resources (DNR) mapping indicated that no
onsite wetlands or waterways exist.

1.9

Landscape, Trees and Forest Conservation
Approximately sixty percent (60%) of the property is landscaped and wooded. The only areas
containing little to no landscaping are the areas already currently paved, the existing building
footprint, the play areas located north and west of the school, and the open grassed
recreational field. The remainder of the property is undeveloped and wooded.
A forest stand delineation should be completed at the beginning of the design phase of the
project to determine the quality of all on site forested areas and to determine if any of the
mature trees qualify as specimen trees. During this time, a forest conservation worksheet
should be completed to more adequately determine the forest conservation acreage required
based on the construction option chosen. On site conservation will likely be required and could
possibly be met at various locations on site. If it is determined that the selected construction
option chosen will not allow for adequate on site conservation then a fee in lieu to the county
will be required to meet these regulations. A cursory review of the Forest Conservation
Worksheet has determined that approximately 3.02 acres would equate to the conservation
threshold.
Since the Board of Education is exempt from certain portions of the County Ordnance specific
landscape requirements for any new construction will need to be established by Anne Arundel
County Public School staff during design and coordinated with the County.
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1.10

Athletic Fields / Athletic Courts/Play Areas
The school has several onSOFT SURFACE
site recreational areas
HARD SURFACE
PLAY
PLAY
scattered throughout. A
majority of these areas are
HARD SURFACE
GRASS
located behind the building
PLAY
R
ECREATIONAL
and immediately west of
FIELD
the building. A large soft
surface play area measuring
approximately 130’ x 60’ is
located behind the western
side of the building. The
play area contains a
combination of older and
newer pieces of equipment.
A hard surface play area
measuring approximately
50’ x 87’ and containing painted game lines is located immediately adjacent (east) of the soft
surface play area. A larger hard surface play area is located west of the school building. This
play area measures approximately 110’ x 70’ and contains painted game lines and a full size
basketball court. Based on a review of existing documentation it appears that all play areas
were upgraded in 2000/2001. The school also has one (1) grassed recreational multi-purpose
field. The field is located west of the existing bus loop. The multi-purpose field measure
approximately 240’ x 200’ which is smaller than the required 210’ x 360’.

1.11

Site Educational Adequacy
1. Areas of Program Deficiencies
• Parking deficient by 53 vehicle spaces.
• Parking deficient 1 handicap parking space based on existing count.
• Current parent drop-off configuration requires students to cross main drive to enter
school.
• No full perimeter emergency vehicle access.
• Undersized multi-purpose field.
2. Functional Concerns
• Lack of sufficient on-site parking forces faculty to park within bus loop.
• Students crossing main drive at drop-off and pick up.
• Site lacking a full perimeter fire water line service.
• Kindergarten and grades 1-5 soft surface play area are combined in lieu of having
separate areas.
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EXISTING CONDITIONS

PART II – BUILDING
Existing Site Plan
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Existing Vehicular Circulation

60+ SPACES
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Existing Lower Level Floor Plan

Existing Upper Level Floor Plan
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2.1

Exterior

2.1.1

Exterior Walls
The building envelope consists typically of exterior brick veneer with CMU backup. Overall, the
exterior masonry is generally in fair to good condition, however several areas of brick work
require repointing and/or masonry repairs for cracking (See Numbered Photo 5). In many
locations, previous repointing repair was noted, specifically at many of the parapet conditions. It
is anticipated however, that more extensive work, including replacement of cracked brick, will
be required to prevent water penetration into the building envelope. There are many locations
where cracking and ‘popping’ of mortar has occurred due to water infiltration and rusting of the
masonry reinforcing. Repair to this condition requires analysis of the extent and installation of
replacement masonry restoration anchors. In the locations of the small gable roofs around the
Arnold school, face brick was extended uncapped through the gable and up to the parapet. With
the parapet capped with brick and without a metal coping system in these locations,
discoloration and staining has occurred, likely due to the infiltration of water and moisture.
Masonry cleaning is warranted for the entire building. At the entrance doors to the school,
vertical metal fascia panels were originally installed above the openings. These panels have
been painted over the years and the panels to the front of the school generally remain in fair to
good condition. The panels toward the rear of the school, however, are showing their age and
are in need of replacement. The soffits at the entrance locations appear to be a gypsum board
product with a textured finish and these are in good condition. Ventilation has been provided in
the soffits, however the ventilation louvers were not sealed to the adjacent materials and a
continuous open gap occurs at the perimeter. This is likely creating an air and moisture
infiltration condition. Air flow through these louvers could also be compromised at this point
due to their age and condition. Sills at windows are brick and typically are showing signs of
significant water infiltration, causing discoloration and deterioration to the mortar head joints
and to the units themselves. This sill condition would require replacement with a ‘capping’
system. (See Numbered Photo 8). Typically around the perimeter of the building, sealant in
control joints is failing and is in need of replacement.
The existing grading at this site required that the original school be constructed with a partially
‘buried’ lower level. This below grade exterior wall was waterproofed at the time of
construction and some intermittent repair has been attempted, however the committee noted
that evidence of water infiltration along this wall has been recurring. Reestablishing the
integrity of the waterproofing system in this location will be required if the building is to remain
in use.

2.1.2

Roof
The roof system at the existing building is a low-slope, multi-ply built up roofing system.
According to existing documentation, this roof was repaired and resurfaced in 2003 and is
generally in fair condition. Marginal slope to drains has been provided throughout the roof,
with some drains currently clogged and compromised by leaves and debris (See Numbered
Photo 26). Several areas of ponding and standing water at low spots were observed during site
inspections (See Numbered Photo 21). The original building does not have a piped overflow
drain system. The high roof of the multipurpose room has through-wall overflow scuppers
which discharge to external collectors and downspouts (See Numbered Photo 23). The
prefinished metal copings, gravel stops and flashing generally are in fair condition. There are
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instances at wall flashing where termination sealant has failed at the wall plane and this needs
to be corrected.
2.1.3

Exterior Doors and Windows
Door openings consist of wood and hollow metal doors and hollow metal frames. Several wood
doors are rotting out at the bottom (See Numbered Photo 9). Windows are metal framed with
single pane glazing units. The windows are inefficient and do not provide adequate contribution
to the energy envelope. The majority of the exterior door frames and sidelights are hollow
metal and are in fair condition. Some frames are rusting and all require replacement of the
weather-stripping, which has deteriorated over the years. Sidelight frames typically have single
pane wire glass and some of these frames are also rusting. At the entrance locations, structural
steel columns extend uninterrupted through the glazing door frame system and this is creating a
thermal transfer condition. Steel angle lintels over many of the exterior wall openings are
rusting and the mortar has cracked around them. Repointing and/or resealing these joints is
critical. Further evaluation will need to be made to determine if any of the structural lintels
require replacement. All of the perimeter sealant at the wall openings is failing and in need of
replacement. Refinishing the existing windows is not recommended as these units have
exceeded their useful life.

2.2

Interior

2.2.1

General
Spaces within the building are generally well maintained and clean. Corridor flooring consists of
terrazzo. The terrazzo is generally in fair to good condition with only minor evidence of cracking
in a few locations. The terrazzo flooring in its current condition does not ‘show’ very well
however, as patching of some holes and refinishing is required. Most of the corridor walls are
structural glazed facing tile (SGFT) to 4’-8” with painted CMU above. There are several locations
where the SGFT units are cracked and in need of repair or replacement. The connecting corridor
walls in the location of the elevator are painted CMU with SGFT base. Flooring in this corridor is
Fritztile and this finish is showing its age and in poor condition.
While most of the walls are generally in good condition, the original masonry work in some
locations was only fair – units were not laid evenly and mortar joint striking was poor. In several
areas, the SGFT has cracked and the mortar has also become displaced – this will require repair.
Lockers are 60” tall x 6” wide metal wardrobe type lockers. Lockers are in fair to good working
condition (See Numbered Photo 14). The corridor ceilings are typically 24” x 24” suspended
acoustical ceiling tile with 24” x 48” recessed fluorescent light fixtures. As a replaced ceiling
system, the majority of this 24” x 24” tile is in very good condition. There is a portion of the
lower level corridor ceiling that remains as older 24” x 48” suspended acoustic ceiling tile. This
ceiling is in fair condition with many tiles showing their age and in need of replacement. Some
ceiling tiles are sagging, indicating either water leakage or humidity effects in the building.
Finishes in the stairs include terrazzo flooring at the landings and on the stair treads and SGFT to
6’-0” with painted CMU on the walls. Ceilings are painted gyp board. Finishes are generally in
fair to good condition, however, there are locations in which cracked SGFT units and dislodged
mortar need to be repaired. Handrails for the stairs are wood and are non-compliant for size
and grip.

P a g e | 34 of 138

Arnold Elementary School
Arnold, Maryland

Feasibility Study
Grimm + Parker Architects

Storage rooms are located off from the corridors in several locations. Some of these rooms have
VCT and some have VAT (vinyl asbestos tile). This VAT material will require abatement. Ceilings
in the storage rooms are 24” x 24” suspended acoustical tile in good condition with surface
mounted 1x4 light fixtures. Storage shelving in these rooms is wood and in fair condition.
The school does not have adequate room signage.
2.2.2

Classrooms
Classrooms consist of 12”x 12” vinyl composition tile (VCT). While this VCT is generally in good
condition, there are several rooms in which damaged tile is significant enough to warrant
replacement of individual tiles. Walls are painted CMU with SGFT base. Gypsum board partitions
do occur in a few classroom locations, in areas where modifications to storage rooms or offices
were made. There were some areas of peeling and deteriorated paint noted throughout the
building. Ceilings in the classrooms are typically 24”x 24” suspended acoustical ceiling tile with
recessed fluorescent lighting. This ceiling tile is generally in very good condition. Classroom
ceiling heights are typically 9’-4”, however, with the floor to floor height at 11’-8”, there is
limited room for new MEP systems, and replacement ceiling systems as part of a modernization
may need to be lowered.

2.2.3

Interior Doors
Interior doors are wood and appear to be original. Doors are generally in fair to good condition.
Classroom doors have generous adjacent sidelites, however some of these have wire glass,
which is no longer code compliant. Additionally, many of these conditions have lower panel
louvers, which require replacement for acoustic performance. While there are many doors in
the facility which have lever type door hardware, the balance of the door hardware in the school
is not ADA compliant and is in need of replacement. Door frames are hollow metal and in fair to
good condition.

2.2.4

Multi-Purpose Room / Kitchen and Platform
This school was constructed with a Multi-Purpose room, to function as the main Cafetorium and
also the Gymnasium. A Platform is located along the west wall of this space. Flooring in the
Multi-Purpose Room consists of vinyl composition tile (VCT), which is in fair condition. Walls are
SGFT, extending full height. The upper portion of the walls have Tectum acoustic panels. The
ceiling in this space consists of a central volume with gyp board enclosed structural framing
members with exposed Tectum decking spanning between. Light fixtures in this area are
suspended 2x4 fluorescent. On either side of this central space are flanking sections with lower
suspended acoustical tile ceiling with recessed fixtures. This ceiling tile is in fair condition, with
many stained tiles. The general condition of the finishes in the Multi-Purpose Room is fair. The
open ceiling height is appropriate for the Cafetorium program space and also allows the room to
have two basketball backboards.
The Kitchen consists of terrazzo flooring, SGFT walls, and gyp board ceilings with surface
mounted fluorescent lighting in the work and serving areas. There is some cracking in the
terrazzo flooring, however, overall the kitchen finish materials are in generally good condition.
Stainless steel counters and equipment are included throughout the Kitchen. Doors and
hardware are original and in fair condition. The Kitchen and support spaces, including storage
and walk-in capacity, are undersized for the projected school capacity. The Kitchen staff toilet
facilities are undersized as well and do not provide ADA accessibility.
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The Platform consists of a natural finished wood floor (in fair to good condition), painted CMU
walls and an exposed structure ceiling system with lighting. The ceiling height in this space is
low and not in compliance with current program standards (See Numbered Photo 16). Access to
the Platform is provided by two set of steps with rubber finish treads. Neither of these stairs
have code compliant handrails. Minimal platform performance lighting is provided.
2.2.5

Media Center
Finishes in the Media Center consist of VCT with area rugs. Perimeter walls are painted CMU.
The centralized Office/Workroom has painted gyp board wall surfaces. Ceilings are 24”x 24”
suspended acoustical ceiling tile with recessed 2x4 fluorescent lighting. At 8’-8”, the ceiling
height in this room is generally low for this program area. The Office/Workroom have VCT
flooring and plastic laminate casework which is in good condition. Metal shelving with plastic
laminate tops and end panels is provided throughout the main use area of the Media Center for
book storage and display. This shelving is in fair to good condition. The circulation desk appears
to be newer, with a plastic laminate finish in good condition. Storage and support spaces are not
provided in accordance with current program standards.

2.2.6

Art
The Art room currently occupies a single large classroom. Current Ed. Specs. outline a second
classroom space for the Art/Science curriculum. The current room finishes of VCT on the floor
and suspended acoustical tile ceilings are in generally good condition. Walls are painted CMU
with SGFT base. The built-in equipment and furnishings appear to be original to the construction
and are presently in need of upgrading. It is recommended that the Art room be renovated to
upgrade all built-in equipment and fixtures. Display is inadequate and not in compliance with
current program standards.

2.2.7

Music
The Music department currently occupies a single classroom space within the building and also a
temporary classroom on site. The larger Instrumental room occupies the temporary and has VCT
flooring in good condition. The Music classroom has VCT with vinyl base, which is in good
condition. The ceiling height is 9’-4”, which is marginal for optimum acoustics in these spaces.
Ceilings are suspended acoustical tile with surface mounted lights. The Music spaces, as well as
the Platform in the Multi-Purpose Room are under program area and they also do not have the
desired adjacency for performances. There is no acoustic wall treatment in the Music
Classroom. Storage for the Music Classroom consists of wood casework which is in fair to good
condition. Condition of the display units is varied.

2.2.8

Administration / Guidance / Health
The Main office is located across the lobby from the main entrance. In this location, where the
bus loop is located and the majority of visitors approach, there is marginal supervision of arrivals
(See Numbered Photo 13). Additionally, the Administration area does not have any supervision
of the parent drop-off, as this occurs at the south end of the school. Finishes in the
Administration area are carpet in offices and VCT elsewhere. Walls are SGFT and painted CMU.
Ceilings are 24” x 24” suspended acoustical tile with recessed light fixtures. Both flooring and
ceiling materials are in fair to good condition. Storage shelving is wood in fair condition. This
shelving is not adjustable and is inadequate. The space layout of the area is under required
program area square footage.
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The current Health suite is undersized and does not provide adequate approach clearances to
the resting area or the toilet facility. The toilet facility has been upgraded with ceramic tile
finishes and ADA fixtures and accessories.
2.2.9

Toilets / Restrooms
Finishes in the multi-fixture toilet rooms consist of terrazzo flooring, SGFT to 4’-8” and painted
CMU walls and gyp board ceilings. Fixture partitions in these toilet rooms are painted metal and
are in need of replacement. Single fixture toilet rooms in the classrooms and off from corridors
have 6”x6” quarry tile flooring, SGFT to 4’-8” with painted CMU for the walls and gyp board
ceilings. The interior walls for the single fixture toilet room in the health suite are metal stud and
gyp board with ceramic tile wainscot. Plumbing fixtures and accessories overall are in fair to
good condition. Some of the toilet accessories throughout the school though, are damaged,
deteriorating and/or rusting and should be replaced. With grab bars installed, ADA accessibility
within some of the toilet rooms is satisfactory, although most of the single user toilet rooms are
not ADA compliant for door approach or turning radii (See Numbered Photos X). While it was
not commented that the number of toilet facilities is inadequate, the code required fixture
count will need to be confirmed. Accessible electric water coolers are not provided in the
facility.

2.2.10 Additional Classrooms (Portables)
Currently, the school has one (1) portable classroom which is serving the Music department.
2.2.11 Casework / Equipment / Display
Most of the casework in the school is wood with plastic laminate counters and these appear to
be original to the construction. Some of the casework has been updated to plastic laminate.
Most of the wood surfaces and finishes are in poor to fair condition. The Committee noted that
classroom storage in general is not adequate. Display boards throughout the school are original
and non-compliant with current program standards. Typically, display boards range from poor to
good condition, with chalk/white and tack boards in most teaching spaces. Many rooms
however, do not provide the quantity of display required by the Educational Specification
2.3

Structural System

2.3.1

Roof System
The roof system in the administrative areas and classrooms area consists of 2” poured gypsum
slab over form board supported by bulb tees spaced at 32-5/8” on center. The bulb tees are in
turn supported by open-web steel joists with a maximum spacing of 4’-0”o.c.
The roof at the multipurpose room is composed of 2 ½” thick cementitious planks supported by
bulb tees spaced at 24” on center. The bulb tees are in turn supported by 24” deep boxed steel
beams that clear span the space below.
The roof system over the space north of the multipurpose room is composed of 10” deep
precast reinforced and pre tensioned masonry planks.
In general, the roof framing is supported by exterior and interior masonry walls
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2.3.2

Upper Level Floor System
The upper level floor structure is composed of a 2” to 3” thick concrete topping over 6” to 10”
deep reinforced and pre tensioned precast masonry “Celdex” planks. The plank system bears on
uniformly spaced masonry walls. At the front of the building, the celdex planks bear on
foundation walls to create a voided crawl space just below the floor.

2.3.3

Lower Level Floor System
The lower level floor system is composed of a 5” thick slab on grade reinforced with welded
wire.

2.3.4

Foundation System
The building’s foundation system consists of masonry bearing walls supported by reinforced
concrete wall footings. The typical foundation bearing elevation at the front of the building is
about 6’ below the first floor slab elevation and at the rear of the building, it is about 3’ 6”
below the lower level elevation.

2.3.5

Walls
The exterior walls are generally are 12” thick composed of 8” hollow masonry and 4” brick. The
interior walls are 8” thick hollow masonry walls. In general, all exterior and interior walls are
bearing elements.

2.3.6

Observations
Arnold Elementary School was visually inspected in December 2013. Columbia Engineering, Inc.
(CEI) was able to access the crawl spaces in various locations throughout the building. The
balance of the floor structure was inaccessible. The roof structure was only visible at the
multipurpose room. In general, the areas that CEI examined appear to be in good structural
condition with no signs of structural distress. As expected, the accessible structure appears to
match the original structural documents made available to the design team.
CEI noticed several cracks in the terrazzo floor tile along the corridors. The cracks generally
propagate from corners. The cracks are probably due to differential settlement of the various
framed floors. Further exploration of the crawl spaces will be needed to confirm that no
structural issues exist in these areas.
The exterior walls were generally found to be in good condition. However, cracking and masonry
displacement was detected adjacent to several lintel bearing locations and along parapet walls.
The most significant damage was found along the rear walls of the building. The cracking and
displacement is most likely a result of thermal movement and it is commonly found in older
buildings where control joints were not used as frequently as they are in modern construction.
In order to keep the masonry from deteriorating further and to keep water infiltrating into the
walls, these cracks and the masonry displacement should be repaired by standard masonry
repair techniques after new control joints are cut along the walls.
The exterior brick was also found to be in relative good condition. Deterioration of the mortar
joints and some brick cracking was observed in lintel bearing locations. This is most likely
caused by expansion of the steel lintels due to temperature change and/or corrosion. As the
steel expands, it cracks the brittle mortar and pushes it out of the wall. The mortar joints can be
repointed, but the deterioration will continue unless the steel is cleaned and refinished with a
corrosion-resistant finish.
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The exterior grating and supports over a mechanical entrance were found to be severely rusted.
The rusted grating should be removed and replaced and the supports should be inspected and
replaced as needed.
2.3.7

Analysis and Recommendations
Arnold Elementary School’s existing contract drawings indicate that the roof structure for all
potions of the building was designed to support a uniform live load of 30 psf. Building codes
used at the time of construction did not require the engineer to consider the effects of drifting
snow when designing the roof structure. The International Building Code now requires the
designing engineer to consider snow drifts at all roof elevation changes and against roof
obstructions, such as mechanical units, where snow tends to accumulate during windy weather
conditions.
Arnold Elementary School has a few areas with roof elevation changes where drifting snow
could add significant load to the existing structure. The International Building Code does not
require the existing structure to be strengthened to meet modern code requirements unless
additional load is placed on the structure or the framing is altered in some way. Consequently,
it is important to limit the installation of new roof top mechanical units to avoid costly structural
rehabilitation. If roof mounted mechanical units are used, it is important to avoid locating them
in areas prone to drifting snow. Doing so could compound the number of structural supports
that must be reinforced.
Installing large mechanical units on the roof introduces new wind and seismic loads on the
structure. At the time of construction, building codes did not typically require a lateral analysis
for low-rise structures. The addition of heavy mechanical units could trigger the need for new
lateral resisting structural elements, like shear walls.
New roof penetrations will require an analysis of the existing roof system. New steel frames will
be installed around large penetrations to support the existing roof deck or slab edge.
The existing construction drawings indicate also that the upper level was designed for a uniform
load capacity of 100 psf. This capacity meets or exceeds the current floor load requirements for
schools with the exception of mep rooms and storage areas. A structural analysis of the framed
floor systems will need to be conducted at these areas to insure that the existing framing can
safely support the new load requirements.
Relocation of masonry partitions in the upper level will require an analysis of the first floor
“Celdex” plank system. It is unlikely that the structure is capable of supporting heavy masonry
wall loads without reinforcing, so consideration should be given to constructing all new
partitions of lightweight materials.
New openings through the first floor “Celdex” plank should be avoided, and new hanger loads
should be kept to a minimum. In general, lightly loaded hangers can be connected only directly
to the hollow cores of the plank with toggle bolts. Loads in excess of 350 pounds will require
the cores of the plank to be grouted solid.
The roof and floor framing are generally supported by the exterior and interior masonry bearing
walls. Relocation of these walls should be avoided.
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Openings thru bearing walls can be added but this will require temporary support of the framing
and the introduction of steel lintels.
Low rise buildings of this time period were generally not designed to support seismic loads. At
Arnold Elementary, the masonry walls provided lateral support, therefore, modifications to
these walls (such as removal, relocation or the addition of large openings) should be avoided. If
this cannot be done, then a lateral analysis of the structure will be needed which most likely will
result in the need to add costly and intrusive new lateral resisting system.
2.4

Mechanical

2.4.1

General
Arnold Elementary School was originally constructed in 1967, with subsequent replacement of
the major building mechanical systems provided in 2001 and 2005. Based on our site
observations, it appears that a majority of the existing mechanical equipment currently
supporting the facility dates back to the 2001 boiler renovation and 2005 systemic renovation
projects. The following is a detailed description of the existing mechanical, plumbing, and fire
protection systems.

2.4.1

Heating System
Two Weil McLain (Model 1294) cast-iron boilers produce low pressure steam for heating the
existing facility. This equipment was installed around 2001 and appeared to be in fair working
condition during our site visit. Each boiler is equipped with oil-fired Gordon Piatt burners. It
should be noted that Gordon Piatt is no longer in business; therefore, acquiring replacement
parts may prove difficult. Each boiler has a gross output rating of approximately 2,360 MBH per
boiler. Based on this capacity, it is anticipated that only one boiler is required to support the
anticipated heating demands. Flues extending from the rear of each boiler connect
independently into an existing masonry stack. In addition, the existing combustion air
arrangement and size does not meet the CSD-1 boiler code used by the State of Maryland.
Steam from the existing boiler systems is supplied to a shell-and-tube heat exchanger, located
within the boiler room and positioned adjacent the boilers. Manufactured by Bell and Gossett,
this heat exchanger is installed on a channel support frame and appeared to be in fair condition.
Heating water piping from the building’s two-pipe distribution system flows through this heat
exchanger, with a series of control valves provided for delivering heating water temperature
control. The existing heat exchanger was installed around 2001 and appeared to be in fair
condition, with leaks noted at the heating water piping connection to this equipment. Repair of
the water leak located near the heat exchanger should be addressed as a recommended priority
item.
Steam condensate is returned from mechanical equipment and associated steam traps located
within the boiler room area to an existing condensate transfer unit. Manufactured by Bell and
Gossett (Model 2500BM30-2), this transfer unit is provided with a steel receiver and duplex
pumping arrangement. The receiver and associated pumps appeared to be in fair condition and
were active during our site visit.
A two-pipe chilled/heating water distribution system is currently provided for the facility, with
two base-mounted end-suction pumps provided for distribution of either chilled or heating

P a g e | 40 of 138

Arnold Elementary School
Arnold, Maryland

Feasibility Study
Grimm + Parker Architects

water to mechanical system components located throughout. Pumping systems are arranged in
a lead/lag setup, with only one pump operating at any time. These pumps are located within
the boiler room, equipped with inverter duty motors, and controlled through variable frequency
drives (VFD) located behind each pump. The two-pipe chilled/heating water distribution system
is equipped with an air separator, shot feeder, and bladder type expansion tank. Pumping
systems appeared to be in fair working condition, with their associated VFDs appearing in good
condition. Generally, steam and chilled/heating water piping systems appeared well insulated
and in good condition, with gaps noted within the boiler room for select the piping insulation
systems.
2.4.2

Cooling System
A single air-cooled screw chiller is provided for production of chilled glycol. Manufactured by
Trane, this equipment has an available output capacity of approximately 205-tons, was installed
as part of the 2005 systemic renovation, and appeared to be in good condition. Operation of
this equipment could not be verified during our site visit due to weather. This chiller is located
within a chain link fence enclosure and positioned at grade adjacent to the boiler room area.
There does not appear to be surplus capacity available to support any planned additions or
expansions to the facility.
A stainless-steel plate-and-frame heat exchanger is located within the boiler room, hydraulically
decoupling the two-pipe chilled/heating water system from the chilled glycol system. Similar to
the chiller, the plate heat exchanger was installed as part of the 2005 systemic renovation and
covered with insulation. Based on available record drawing information, the chilled glycol
solution is approximately 25-percent propylene glycol. Typically AACPS utilizes a 30-percent
ethylene glycol solution for freeze protection down to 0-degrees F. The chilled glycol system is
equipped with an air separator, glycol feeder (Neptune) with single feed pump, and a horizontal
expansion tank supported from structure.
Distribution of chilled glycol between the chiller and heat exchanger is accomplished through a
pair base-mounted end-suction pumps. These pumps are located within the boiler room area
and positioned adjacent to the chilled/heating pumps. Chilled glycol pumping systems are
arranged in a lead/lag setup, with only one pump operating at any time. Installed as part of the
2005 systemic renovation, pumping systems appeared to be in good condition during our visit.
In addition to chilled water, direct expansion (DX) type cooling is provided for ductless split
systems serving data and information technology (IT) spaces located throughout the school. In
addition, air-handling unit systems serving the administration and media center areas are
provided with supplemental DX coils. Spaces served by DX space conditioning typically require
cooling operation at times when chilled water is not available.

2.4.3

HVAC System
The heating, ventilating, and air conditioning (HVAC) systems in the building vary slightly from
area to area. The following is a breakdown of the various spaces.
•

Typical Classroom: Classroom areas are heated and cooled through unit ventilators
connected to the building’s two-pipe chilled/heating water distribution system. Each unit
ventilator has a direct outdoor air connection through a louver mounted in the exterior wall.
A pressure relief opening is located high within the existing window system for each
classroom to maintain proper room pressurization. Manufactured by AAF-Herman Nelson,
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the unit ventilators were installed as part of the 2005 systemic renovation and appeared to
be in good working condition.
•

Computer Lab: The computer lab is provided with heating and cooling in a similar manner
as the remaining classroom areas. Refer to the Typical Classroom section of this study for a
description of the HVAC systems associated with these areas. This space is also provided
with supplemental DX cooling through a window air-conditioning unit (Carrier) and
horizontal ceiling-mounted ductless split system (Mitsubishi). Both DX cooling units
appeared to be in fair condition during our site visit.

•

Multi-Purpose Room and Platform Areas: The multipurpose room and adjacent platform
area are served by an indoor constant volume modular air-handling unit, located within a
lower level storage room adjacent to the boiler room area. Manufactured by McQuay
(Model CAH014), this unit appeared to be in good condition. The air-handling unit is
equipped with a supply fan, filters, and a chilled/heating water heating coil for space
conditioning. Supply ductwork extends from the air-handling unit to a series of wallmounted supply registers. Room airflow is transferred below the platform and returned
back to the unit. A series of pressure relief openings are provided above the platform area.

•

Kitchen: Heating for the kitchen area is accomplished through a hydronic unit heater,
positioned at the ceiling level of the kitchen. The unit heater appeared to be in fair
condition, with limited access available. No air-conditioning is currently provided. Major
kitchen equipment is gas-fired and positioned below a Type 1 (grease type) kitchen hood.
This hood appeared oversized for the current cooking needs of the school, with make-up air
transferred from the adjacent multi-purpose room area. The kitchen office is currently
heating only and provided without air-conditioning. The dry food storage room could not be
accessed during out visit; however, no air-conditioning for this area was apparent during our
visit.

•

Media Center: Ventilation and space conditioning for the media center area is accomplished
through a rooftop constant volume modular air-handling unit. Manufactured by Trane
(Model TSCB006), this unit was installed as part of the 2005 systemic renovation and
appeared to be in good working condition. The unit is equipped with a supply and return
fan, economizer section, filters, a chilled/heating water heating coil, and a supplemental DX
cooling coil. The supplemental DX coil and associated air-cooled condensing unit allows for
cooling at times when building chilled water is not available. Duct-mounted electric heating
coils provide zone level heating and space temperature control for individual areas within
the media center.

•

Administration: Similar to the media center area, ventilation and space conditioning for the
administration area is accomplished through a rooftop constant volume modular airhandling unit. Manufactured by Trane (Model TSCB008), this unit was installed as part of
the 2005 systemic renovation and appeared to be in good working condition. The airhandling unit is equipped with a supply and return fan, economizer section, filters, a
chilled/heating water heating coil, and a supplemental DX cooling coil. The supplemental DX
coil and associated air-cooled condensing unit allows for cooling at times when building
chilled water is not available. Duct-mounted electric heating coils provide zone level
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heating and space temperature control for individual offices and conference room areas
within the administration area.
•

Health Suite: The heath suite area is heated and cooled through unit ventilators connected
to the building’s two-pipe chilled/heating water distribution system. This unit ventilator has
a direct outdoor air connection through a louver mounted in the exterior wall. A roofmounted exhaust fan relieves room air to the outdoors. An additional switch-operated
exhaust fan is not provided for this area. This unit ventilator was manufactured by AAFHerman Nelson, installed as part of the 2005 systemic renovation, and appeared to be in
good working condition.

•

Building Exhaust Systems: A combination of roof-mounted and inline fans remove exhaust
air throughout the building. A majority of these fans were installed as part of the 2005
systemic renovation and appear to be in good working condition.

2.4.4

Controls System
The existing control system for the school is a direct digital control (DDC) type, with Tridium
components installed by EASI. Major valve and damper components are provided with
electronic operation. Building control components are interfaced with the central AACPS energy
management control system at Fort Smallwood Road for occupied/unoccupied settings and
other energy management routines. Based on our site visit, there is not an apparent local
school access to the control system.

2.5

Electrical

2.5.1

General
Arnold Elementary School was originally constructed around 1967, with a minor addition to the
Media Center in 1996 and systemic renovations around 2000 and 2005. The electrical systems
include a combination of equipment that was installed in 1967, 2000, and 2005. The older
equipment and systems are need of replacement. The electrical equipment that currently exists
within the building is in generally good to fair working condition. The following is a detailed
description of the existing electrical, lighting, communications, security, and fire alarm systems.

2.5.2

Power Distribution
The school is fed from a power company owned pad-mounted transformer located behind the
building. The power company CT cabinet and meter are located on the exterior wall of the
school. The service is through a Square D I Line panelboard located in the Boiler Room. The
service size is 1200-amp at 480/277 volts. The main panelboard was installed in 2006 as part of
the systemic upgrades. The panelboard serves the old 1967 main panelboard that remains
adjacent to the new main panelboard. The old main panelboard is by Cutler Hammer and is
served by a 500-amp breaker in the new panelboard. The new main panelboard serves the
chiller and mechanical equipment, the old main panelboard serves lighting panelboards and
other 277/480 volt panelboards. Dry-type transformers are located throughout the building to
serve 120/208 volt panelboards for receptacles.
An emergency panelboard is located next to the old main panelboard and is connected ahead of
the main breaker of that panelboard. The emergency panelboard serves exit lights and the fire
alarm system. Emergency lighting is by battery units located throughout the school.
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The panelboards throughout the school have various ages and manufacturers. There are Cutler
Hammer panelboards in the boiler room, storage rooms, and kitchen, Siemens panelboards are
located in the electrical closet near the Media Center, and Square D panelboards were provided
with the HVAC renovation project. The newest panelboards are the Square D panelboards that
were installed as part of the building upgrade for HVAC. The other panelboards are quite old
and well past their expected life.
Classrooms typically have receptacles around the room. A surface metal raceway has been
added to accommodate additional power receptacles along with the data outlets. Receptacles
located above counters near sinks are not GFCI type as required by the NEC. Receptacles in the
kindergarten rooms do not appear to be childproof type. The computer lab includes surface
metal raceway for power and data to the computer furniture. Power poles are used in the
Media Center to bring power and data services to the computer workstations.
2.5.3

Lighting
Fluorescent lighting is used throughout the school. Classrooms and corridors generally have
recessed mounted 2’x4’ fixtures with lenses. The Media Center also has recessed lensed
fluorescent fixtures.
The main office has 2’x4’ recessed parabolic fixtures. The
Gymnasium/Cafeteria has surface mounted 2x4’ fluorescent fixtures. The platform in the
Cafeteria has a row of border lights with colored gels, incandescent pendant work lights, and
spot lights in front of the platform.

2.5.4

Fire Alarm System
The fire alarm system consists of a zoned system by Couch, and an addressable system by Silent
Knight, Model 5808. This Silent Knight system is expandable. The school is lacking the visual
devices required by ADA and other aspects of the system fail to meet the current NFPA criteria
for fire alarm systems.
The Silent Knight panel monitors the old Couch panel and also provides the digital
communicator for reporting capability for the fire alarm system.

2.5.5

Intercommunications System
The school intercom is a Dukane Starcall system, located in the main office. It has the capability
to perform selected local calls to classrooms or paging throughout the school. Each classroom
has a speaker and a call switch. There are bells in the corridors for signal of class change.
Expandability of the intercom system is questionable.

2.5.6

Telephone System
The telephone system is a separate key system for telephones in the offices. The telephone
service entrance is located in the boiler room next to the main electrical panelboard.

2.5.7

Cable TV System
The school has TV outlets in every classroom as part of a combination voice, data, video outlet.
The outlets are wired back to equipment racks located in closets on each floor. Classrooms have
portable or fixed mounted smart boards.
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2.5.8

Security System
The school has a security system throughout. Keypads are used to arm and disarm the system.
Wall-mounted motion detectors are used to activate the system. The Ademco security panel
and keypads are located in the main office. An Aiphone door control, camera, and door buzzer
is present at the entrance.

2.5.9

Data Wiring System
A Cat 5E wiring system has been installed throughout the school. This system provides
connectivity for the Media Center, offices and classrooms. Each typical classroom has two
multi-outlet boxes, one at each end of the room. One outlet has four data ports, the other has
two data ports and one each of voice and video ports. The Media Center uses outlets on the in
power poles and column walls to serve the computers. The servers and hub equipment is
located in a storage room that is adjacent to the computer lab. The room has no cooling and
limited ventilation.

2.6

Plumbing System
The building is served from the county water system through a 4-inch water service, entering
the building within the boiler room. No backflow preventer was apparent during our site visit
for the existing domestic water service entrance. While this may have been acceptable at the
time this system was installed, it does not meet current plumbing code requirements. It is
anticipated that limited surplus capacity exists for the existing 4-inch domestic cold water main.
Domestic hot water is generated by a State “Sandblaster” gas-fired 100-gallon water heater
(Model SBS10076NE). This heater is equipped with a 75 MBH gas burner that produces 73
gallons per hour recovery. While the exact installation date of the equipment is not known, the
heater appeared to be in good working condition. The domestic hot water system is currently
provided with a hot water circulating pump, expansion tank, and thermostatic mixing valve. It is
anticipated that limited surplus capacity exists for the hot water heater.
A majority of the existing domestic water piping systems (hot, cold, and recirculation) appear
original to the building, are over 40-years in age, and have exceeded their recommended service
life. Insulation for domestic water piping systems appeared damaged or missing throughout the
crawlspace area.
An existing 10,000 gallon underground fuel oil tank is located adjacent to the boiler room. This
tank was installed around 1994 and stores No. 2 fuel oil serving the existing boilers.
Underground fuel oil supply and return piping extends from this tank and into the boiler room.
Once inside, this piping extends within a piping trench and connects to the burner fuel oil pump
associated with each boiler.
A 1-inch gas service enters the school within the boiler room, with the gas meter located within
the boiler room and adjacent to the existing chilled glycol pumps. This meter is currently vented
to the exterior in the event that excess pressure needs relieved from the system. Piping extends
from this meter to serve gas-fired equipment located throughout the school, including the
existing water heater and kitchen equipment.
Plumbing fixtures appear to be in fair condition, with floor-mounted water closets, wall-hung
urinals, and individual wall-hung lavatories. The school appeared to be provided with plumbing
fixtures that do not meet the Americans with Disabilities Act (ADA) requirements.
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Fire Protection System
Sprinkler coverage is currently not provided throughout the building. To support the proposed
project, the addition of sprinkler coverage throughout the entire facility is recommended.
Requirements for providing sprinkler coverage are described in later sections of this study.
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CODE ANALYSIS

Accessibility Evaluation:
ADA accessibility to the Arnold Elementary School is inadequate. Parent drop-off occurs at the south
side of the school, a significant distance from the main entrance. Around the perimeter of the building
there is ADA access to some entrances but not all. The main entrance to the school does not provide
accessibility due to the grade slope of the sidewalk in this location. In general, door clearance and
turning radii issues are in compliance, however, there remain several conditions that need to be
addressed, typically at/within the single user toilet rooms in the Early Childhood classrooms and the
facilities off from the corridors. There is an elevator in the classroom wing, which was added by addition,
however the unit is reaching its useful life and should be replaced as part of a modernization project.
Water coolers do not meet ADA requirements for type. While there are some doors with compliant
lever type door hardware, typical door hardware throughout the school is not in compliance with ADA
requirements. Accessible toilet stalls with grab bars have been provided and/or retrofitted in several
locations. Entrance and egress circulation to the group toilet rooms is compliant. As mentioned
previously, the Platform is accessed only by stairs and there is not a ramp for ADA access.
ADA access to the athletic fields directly from the school building is not provided.
Building/Life Safety Code Evaluations:
The Arnold Elementary School does not have a fire suppression system, nor does it have code compliant
open, accessible perimeter on all sides. The stair egress paths are constructed with SGFT walls between
the stair runs and this condition creates poor sightlines for supervision. Stair handrails are noncompliant for size and height.
The location of the egress stairs in relation to the lower level corridor create a dead end condition at the
north end of the classroom wing.
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DESCRIPTION OF OPTIONS

General
In establishing the following five options for re-development of the Arnold Elementary School, a
comprehensive assessment is provided for how best to address current deficiencies in the existing
facility and site. Deficiencies include site circulation and safety, programmatic and adjacency shortfalls,
life cycle of existing systems and condition of equipment, and life safety and accessibility concerns. All
options consider the existing and projected condition of the facility and what impact that condition has
on the students and staff, as well as on the successful delivery of the educational program and
experience.
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OPTION A – DO NOTHING
General
Option A, the “Do Nothing” approach, proposes to make no modifications to the existing facility at this
time. This option obviously has no current cost impact, resulting from the absence of
construction/maintenance work of any kind. Option A, if chosen, provides AACPS with the opportunity
to investigate modifications at a future time. Since no modifications to the existing facility will be made
under this option, the State mandated waiting period for future funds would not apply. This option
establishes a baseline for comparison to other options.
Assessment
This option does not involve work to the existing facility, nor any associated costs.
Advantages
• Involves no cost to the project.
• Involves no interruption to school operations and delivery of the educational program.
Disadvantages
• Does not address program, life safety, accessibility or systemic deficiencies.
• Does not correct inefficient parking, drop-off and vehicular circulation issues.
• Does not create separation on site for service and deliveries.
• Existing inefficient window system will remain, providing little contribution to exterior envelope.
• Building remains without a fire suppression system.
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OPTION B – PATCH and PAINT
General
Option B, the “Paint and Patch” approach, consists of patching and repairing any portions of the existing
building not currently in proper working order and patching and painting of all existing finishes in the
facility. As in Option A, no overall systemic changes will be made to the existing structure, electrical
systems, HVAC systems, etc. No modifications will be made to the building to address Educational
Specification or Life Safety/Code compliance deficiencies.
The modifications in this option are primarily cosmetic; patching and repairing damaged surfaces, new
flooring, new paint, new ceilings, etc. While improvements made to the facility under this option are
minimal, they will enhance the appearance of the existing facility and provide a bright and clean learning
environment.
Assessment
Work associated with this option involves minimal repair and painting of the existing facility with the
primary goal being to enhance the school’s appearance. No work is provided to address program, life
safety, accessibility or systemic deficiencies. Inefficient single pane exterior windows would remain in
place. No improvement is made to vehicular or pedestrian site circulation.
Advantages
• Minimal cost for project work.
• Scope of work can be accomplished during the summer so minimal disruption to school
operations.
• Interior finishes will be upgraded.
Disadvantages
• Does not address program, life safety, accessibility or systemic deficiencies.
• Does not correct inefficient parking, drop-off and vehicular circulation issues.
• Does not create separation on site for service and deliveries.
• Existing inefficient window system will remain, providing little contribution to exterior envelope.
• Building remains without a fire suppression system.
Anticipated Scope of Work
Architectural – Interior
• Interior wall finishes will be repaired and painted.
• All carpeting, floor tile and base will be replaced.
• Existing terrazzo flooring will be maintained and reconditioned.
• Ceiling grid and tile will be replaced.
• Gyp board ceilings will be repaired and refinished.
• Damaged casework will be repaired.
• Damaged door hardware will be replaced.
Architectural – Exterior
• Perimeter sealant will be replaced.
• Exterior wood and hollow metal doors and frames will be repaired and refinished.
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Control joint sealant will be replaced.

Building and Structural Systems
• Existing to remain.
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OPTION C – REVITALIZATION
General
Option C, the “Revitalization” approach, proposes to build a series of targeted additions and to also
perform limited interior renovations to provide all spaces required by the Educational Specifications
within a target 10% of their respective area requirements. The intent of the Revitalization option is to
provide improvements to the Teaching/Learning environment while making the least physical impact on
the existing building. The Revitalization approach will meet the State requirements by systematically
improving the existing mechanical, electrical, plumbing, fire safety, telecommunications, IT and security
systems. The proposed approach also includes a thorough overhaul of all the existing finishes (paint,
ceilings, floors, etc.) and enhancement, both aesthetic and functional, of the entire exterior envelope of
the building (new windows, existing brick point-up, new entrance, etc.)
Assessment
This approach will improve the existing building by correcting most life safety and building code and ADA
deficiencies and will also address many programmatic deficiencies in several additions to the school.
There will remain several program areas which do not meet Educational Specification requirements,
however only those which are acceptable tolerances established by AACPS. System upgrades will be
incorporated as deemed necessary to support the expanded program capacity. Arnold Elementary
School has several critical site circulation and parking issues which will also be addressed in this option.
The revitalization option retains most of the original building structure. On the upper level, the main
entrance and Administration suite will remain in their current locations to minimize disruption to the
current plans. Classrooms for grades 3-5 will be organized into clusters of four that follow the geometry
of the existing floor plans and provide a sense of identity to each grade. The Media Center will remain
centrally located, with a new addition across the hall that will house the Art & Science programs. The
Cafeteria will be expanded into the adjacent screened roof area above the mechanical room to meet its
programmed area. Before & After Care will occupy a new addition that displaces the existing platform.
A new addition to the northeast end of the building will include the Gymnasium, Music rooms and
Platform. The Platform is located adjacent to the Gymnasium to provide maximum seating capacity for
events, along with convenient proximity to the music rooms for performances. This new addition will
also have a separate building entrance and toilet rooms to allow for after-hours use without having
access to the rest of the upper floor.
On the lower level, Early Childhood classrooms will be expanded into one-story additions to meet
programmed area. Classrooms for grades 1 & 2 will be organized in linear clusters, with a faculty
workroom to provide a teacher planning space on the lower level. A new electrical room and IT room
will be located in the lower level of the northeast addition below the new Gymnasium.
Interior space modifications to existing portions of the building will be necessary to accommodate
corrections to several program areas. This will involve selective demolition and reconfiguration of
interior walls. Existing stairs, elevator and toilet rooms will maintain original location, but will be
updated and brought up to current life safety and accessibility standards. Where allowed by code,
existing interior corridor doors will be removed to allow for easier circulation and supervision.
The site will still be accessed from one point of entry off Joyce Lane for cars and busses. Parking areas
will be improved and expanded to meet program capacity and remove parked cars from the bus loop.
The main entrance drive will be widened with a drop-off lane adjacent to the building for queued cars.
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While still not an ideal long-term site solution, these enhancements will improve existing vehicular
circulation.
A fire lane will be added to the east side of the building to allow for improved access for emergency
vehicles. The drive will terminate in a small enclosure for the new electrical transformer and generator,
providing maintenance access.
The Multipurpose field maintains its existing location and size, which is smaller than program area.
Access to the field from the school will be improved via an ADA-compliant walking trail thru the existing
tree stand. Existing soft & paved play areas will remain in their current location for early childhood
programs at the lower level. A new exterior stair will be provided adjacent to Gym addition to provide
direct access from upper level. Also, new soft & paved play areas will be provided next to Gym addition
for grades 1-5.
Advantages
• Increases parking by 52 spaces from 62 to 114.
• Provides increased emergency vehicle and fire hose coverage.
• Improves parent drop-off issue by creating a dedicated lane on the building-side of the entrance
drive for queued cars.
• Natural daylight is provided to all instructional spaces.
• Addresses many of the program deficiencies, required adjacencies and program area shortfalls.
• Provides new code-compliant toilet and stair facilities.
Disadvantages
• Addresses the current safety issues with the parent drop-off but it’s still not an ideal long term
solution.
• Vehicles entering the parent drop-off lane have to exit via the parking lot.
• Main entrance location not prominent; not visible upon entrance to site.
• Service visible upon approach to building.
• Still has parent drop-off occurring at location that can’t be monitored from the admin space.
• Does not increase the size of the multi-purpose field.
• Does not separate kindergarten and grades 1-5 soft surface play.
• Limited construction site access and staging area available if school is occupied during
renovation.
• With the grading conditions around the perimeter of the facility in this scheme, it will be more
difficult to add additional classrooms in the future.
• This option does not address all program area shortfalls due to existing building conditions –
several program areas remain under Educational Specification
• Media Center, Administration & Health Suites are under program area. Some classrooms for
grades 1-5 are also below program target.
• In existing classroom wings, interstitial space is limited for installation of new mechanical
systems. Existing ceilings may need to be lowered and bulkheads constructed along corridor
and/or window walls to create additional space for installation of systems.
• Potential for unforeseen conditions in renovated areas, which could increase the cost of
construction.
• Administration not adjacent to main entrance, admin location across entry hall is security
compromise.
• Media Center location blocks corridor visibility and supervision.
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The extent of program area to be added in the Revitalization option, in addition to the existing
site constraints will require comprehensive phasing and logistics during construction.
Not all classrooms are oriented in the ideal north – south direction.
Restrooms will not be provided in every classroom. Group rest rooms will remain in use.
Requires analysis of the existing structure in order to assess the impact of required code
upgrades, as well as constructability issues related to selective demolition.

Anticipated Scope of Work
Architectural - Interior
• Spaces in all new additions will be designed to meet the Educational Specification.
• Not all spaces in the existing building will comply with the Educational Specification due to
working within the confines of the existing building envelope and existing walls.
• Existing finishes will be upgraded in accordance with the Educational Specification.
• All carpeting, floor tile and base will be replaced.
• All ceramic tile will be replaced.
• All ceiling tile and suspended grid will be replaced.
• Interior doors, frames and hardware will be replaced to meet accessibility requirements.
• All casework will be replaced.
• Lockers will be replaced.
• All hazardous materials will be abated.
• Toilet rooms will be upgraded or constructed as new to provide ADA compliance. Fixtures,
partitions and accessories will be replaced.
• Existing terrazzo flooring will be maintained and reconditioned – cracks will be repaired.
• Waterproofing issues @ crawlspace walls will be addressed.
Architectural - Exterior
• All exterior masonry will be cleaned.
• Brick will be re-pointed and repaired where required.
• Rusting structural lintels will be evaluated and replaced if necessary.
• A new roofing system will be provided on existing areas to remain.
• Damaged soffits and fascia will be replaced.
• Damaged sill units will be replaced or repaired.
• All masonry control joints will be sealed.
• All existing exterior doors and windows will be replaced with energy efficient units.
• Exteriors of the new additions will be designed to be compatible with existing building materials.
• ADA accessibility will be provided at all building entrances/exits.
Site
•
•
•
•

Provide a 12’ widening of the existing entry drive along the north side for a dedicated parent
drop-off lane to increase safety of students. Approximately 300’ of stacking will be provided.
Bollards will be removed from the western most existing parking lot drive to allow access into
the new parking lot and to allow for drop-off vehicles to exit through the parking lot.
Provide a new secondary parking lot for 61 vehicles immediately west of the existing parking lot.
Parking will be striped one-way but drive lanes will be constructed at 24’ wide.
Construct a new 20’ wide fire lane capable of supporting a 35 ton load along the rear of the
building.
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Access to the fire lane will be off of the new parent drop-off lane and will be controlled via a
new heavy duty swing gate.
The new fire lane will be terminated at the rear of the building at a “T” or “Y” turnaround, and
will provide sufficient coverage so that no new portion of the building is greater than 150’ from
emergency vehicle access to comply with fire code requirements.
Provide a mill and overlay of remaining existing pavement throughout the site.
The existing water service will be upgraded. A new combined domestic/fire service meter will be
installed with a complete fire water service loop around the building (1,700’) and approximately
7 new hydrants.
New sanitary sewer connections will be connected to the newly installed gravity sewer system.
Approximately 150’ of existing storm drain will need to be relocated to make room for the new
gymnasium addition. The section will be from the existing bus loop, including 1 inlet, to the
existing outfall.
Roof drainage for the new building construction will be connected underground and conveyed
to new stormwater facilities.
Storm drainage for the new parking lot will be installed and will connect to the existing
“relocated” storm drainage system. Storm drains are anticipated to be 15”-24” r.c.c.p.
For stormwater management, environmental site design (ESD) will be utilized to the maximum
extent possible. Green space will be maximized within new paved areas to allow for microbioretention areas and/or rain gardens. We anticipate the construction of 5-8 separate ESD
areas.
A new 70’x95’ grades 1-5 hard surface play area will be constructed adjacent to the gymnasium
addition.
The remaining hard and soft surface play areas will remain in their existing location.
All outdoor ballfields will remain in their current location and condition.
ADA access will be provided to the fields.
Every attempt will be made to minimize tree/forest clearing. However, even though clearing
will be minimized the County will likely require buffer planting to supplement any removal
and/or to enhance the overall acreage of plantings onsite to get as close as possible to the
threshold identified in the forest conservation worksheet during the design phase.

Structural - Existing Building
• Minor repairs as needed.
• Analyze the existing roof structure and assess its ability to support new roof-mounted
equipment. Modify and reinforce existing structure as needed to support mechanical units and
related work.
• Install structural frames around new penetrations through the existing roof. Infill roof openings
abandoned as part of the renovation process.
• In areas where the roof height of a new adjacent structure is located at a higher elevation than
the existing building, analyze the existing roof structure for the effects of drifting and sliding
snow. Modify and reinforce the roof structure as needed to support any increase in design load.
• Review new occupancy use for changes that result in an increased design load (i.e. storage
rooms and mech/elec rooms). Analyze the existing foundation and crawl space structure for the
increased load; modify and reinforce as needed.
• Review plans to modify existing walls and assess the impact on the existing structure.
Alterations to bearing walls must be accompanied by revisions to the supported roof structure.
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Extensive modifications to existing walls must be followed by a comprehensive lateral review of
the existing building, and may require the design team to certify a lateral resisting system
capable of complying with current code. Installing a new lateral system or modifying the
existing system can be intrusive and costly. The revitalization option includes substantial
demolition and widespread exterior wall alterations to the front of the building. These areas
will require a lateral review. Encouragingly, the existing building contains numerous masonry
walls (to remain) which should limit the amount of structural rehabilitation needed to satisfy
current code requirements.

Structural – New Additions
• All new additions will be single story structures of similar construction.
• The roof will consist of a 1 1/2" galvanized metal deck supported by open-web steel joists and
steel beams at approximately 6’-0”o.c. K-series joists should be adequate to span the proposed
distances.
• The roof structure will be supported by a steel support frame (girders and columns) and/or
masonry bearing walls.
• Reinforced 8” CMU should be adequate for all walls less than 18’-0” tall. Reinforced 12” CMU is
required for taller walls.
• The preferred first floor construction option is a 5” thick concrete slab on grade reinforced with
W.W.F. A slab on grade is easier to construct and more cost efficient than an elevated first floor
crawl space. The geotechnical exploration will confirm whether a slab on grade is acceptable or
whether alternative design options must be considered.
• A shallow reinforced concrete foundation system is typical for a low-rise buildings located in this
area. The geotechnical report will confirm whether this design approach is appropriate.
• Portions of each new addition are positioned in close proximity to the existing building’s
foundation. In these areas, the new footings must be lowered to match the elevation of the
existing foundation and avoid increasing the overburden pressure on the adjacent structure.
• Each new addition must be isolated from the existing structure for wind and seismic
considerations. If the new structure is attached directly to the existing building, a
comprehensive lateral analysis must be performed on the existing lateral system. It is unlikely
that the existing structure is capable of resisting the loads required by current code.
Consequently, this type of condition should be avoided in order to circumvent intrusive and
costly structural rehabilitation.
Mechanical - Heating and Cooling Infrastructure
• The existing heating and cooling infrastructure systems do not have capacity to support the
additional floor area being constructed as part of the limited renovation. These areas are
located at the opposite-end of the building as the existing infrastructure system, limiting the
available surplus capacity of the existing chilled/heating water piping distribution system,
especially during chilled water operation.
• To accommodate the added heating capacity of the proposed building addition, replacement of
the existing steam boilers is recommended. New boiler systems should be capable of
generating building heating water, provided with fuel-oil burners, and connected to the existing
chilled/heating water distribution systems. New boiler systems would be located within the
existing boiler room and replaced over the cooling season (when building heating is not
required) to accommodate a phased-while-occupied construction sequence.
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The existing chiller and chilled glycol infrastructure systems (pumps, heat exchanger, and glycol
feeder) would continue to support the cooling requirements of the existing mechanical systems.
To support the proposed building addition, new mechanical systems that utilize direct expansion
(DX) type cooling are recommended.

Mechanical - HVAC Systems
• The existing HVAC systems serving the building will be reused under the limited renovation. A
majority of the existing unit ventilator systems, air-handling unit, and exhaust fan systems were
replaced as part of the 2005 systemic renovation and appeared to be in good condition.
Replacement of the existing multi-purpose room/platform area may be considered, as this
equipment was not replaced as part of the 2005 systemic renovation.
• The use of packaged or modular rooftop units, complete with DX cooling and hot water heating,
are recommended for supporting the proposed building addition. A dedicated rooftop unit is
recommended for supporting the gymnasium, with several smaller rooftop units anticipated for
the music classroom areas. Each unit would be controlled through a wall-mounted temperature
sensor, and complete with hot gas reheat coils for maintaining proper room humidity levels
during the summer. New rooftop exhaust fans would be provided for supporting the storage
rooms and new electrical room area being constructed as part of the proposed addition.
Mechanical - Controls System
• The existing DDC system would be expanded to support the new HVAC systems being provided
for the proposed building addition. DDC components located within the existing building would
not be modified under the limited renovation option.
Plumbing Systems
• The existing hot water infrastructure systems should remain as currently installed, with new
cold water service provided to building for supporting the building domestic and fire service
requirements. A backflow preventer should be provided at both the incoming domestic and fire
service entrance.
• Replacement of the existing domestic water piping systems (hot, cold, and recirculation) is
recommended due to age. A majority of these existing piping systems are located within the
existing crawlspace, allowing access to these piping systems without major disruption to
building occupants. New piping systems should be provided with continuous insulation and
jacketing systems.
• ADA compliant plumbing fixtures should be provided within toilet room areas. Replacement of
the existing plumbing fixtures and associated branch piping should be considered if the existing
plumbing piping mains are replaced.
Electrical - General
• The electrical systems for each of the options will be similar. The existing electrical equipment in
the Boiler Room and the service CT cabinet will be replaced with new equipment located in a
separate electrical room. New systems will be required for all of the options.
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Electrical - Power Distribution
• The new electrical service and distribution system will consist of a new switchboard with CT
section and a main breaker sized at approximately 1600 to 2000 amps. The new switchboard will
serve new feeders, dry-type transformers and panelboards. A utility company pad-mounted
transformer will continue to provide the 277/480 volt power to the building.
• The 277/480 volt panelboards will serve lighting and mechanical loads. Energy efficient dry-type
transformers in electrical closets throughout the building will feed 120/208 volt panelboards. Krated transformers will serve panelboards with 200 percent neutrals for computer power.
Designated receptacles in all classrooms and offices will be connected to the computer power
panelboards. Switched receptacles are required for half of the receptacles in offices and
computer classrooms. These receptacles will be identified by engraving on the faceplates.
Receptacles in the classrooms will be tamperproof type and receptacles in the health suite will
be hospital rated.
Electrical - Emergency Power
• A new emergency generator will provide both emergency and standby power for the facility.
The generator will supply power to heating equipment, food service refrigeration equipment,
communications systems, emergency lighting, and other life safety systems.
• The building should be evaluated to determine if it will be classified as an emergency shelter
according to the MEMA state requirements. If this is the case, the electrical distribution system
will be configured to allow a portable generator to be connected to power a large portion of the
building. Typically this will include the cafeteria/gymnasium, kitchen, toilet rooms, main office,
and some designated classrooms.
Electrical - Lighting
• An energy-efficient lighting system will be provided throughout the building. Standard
classroom lighting will be recessed LED fixtures. LED fixtures will also be used in offices,
corridors, kitchen, and other spaces with lay-in ceilings. High-bay metal halide or LED fixtures
will provide lighting for the gymnasium. The Dining/Auditorium space will have LED or
fluorescent lighting with controls for multiple levels of lighting. Platform lighting with a dimming
control system will be provided.
• General lighting controls for classrooms and public areas will comply with AACPS standards, the
IEC energy code, and ASHRAE. Typical classroom lighting controls will include daylight
harvesting, local dimming controls of multiple zones, and vacancy sensor control. Relay control
panels will be located outside the doors of the classrooms above the corridor ceiling. Relay
panels will be networked to a central control that will be connected to the internet. Corridors
will be controlled by occupancy sensors. Large rooms including the gymnasium, cafeteria, and
media center will have BAS control of the lighting in addition to local controls.

Electrical - Intercommunications and Sound Systems
• A new central intercom system will be provided throughout the school with intercom devices
including call switches and speakers located in all teaching areas. Master clocks will be located
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in the hallways, cafeteria and gymnasium. Independent sound systems for the gymnasium,
cafeteria and platform will be provided.
Electrical - Voice, Data, and Video Cabling Systems
• Voice, data, and video cabling will be provided in accordance with AACPS standards and to
accommodate program functions and room configurations. Cabling and outlets will be
incompliance with the Maryland state standards for telecommunications wiring. All video headend and distribution equipment will be located in the main telecommunications room.
Provisions for interactive smart boards will be included. Provisions for wireless nodes for laptop
computers will be added to the data system.
• Telecommunications closets will be located throughout the school to limit the length of cabling
to each data outlet. A fiber optic backbone for data and a copper riser cable will connect each
of the closets to the telecommunications room.
Electrical - Security System
• The security system will meet current Anne Arundel County Public Schools standards. Provisions
for a CCTV system with monitor and digital cameras will be provided. Coverage will include the
exterior and main entrances of the building.
• Provisions for an access control system will be provided for the main entrance and other doors
as required. Intrusion detection will include motion sensors and door contacts.
Fire Protection System - Fire Alarm System
• A complete new fire alarm control panel with voice evacuation feature will be provided. The
system will be a multiplex addressable type with devices to match. Pull stations, detectors, and
notification appliances will be provided as required by code. A digital communicator will allow
remote monitoring of the system. Notification and activation devices will be provided according
to code requirements.
Fire Protection System - Sprinkler System
• Sprinkler coverage should be provided throughout the entire facility. The building should be
separated into several zones that match the fire alarm pull zones for the building. The county
water system should be evaluated during the design phase to confirm adequate pressure exists
to serve the system without the need for a fire pump.
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OPTION C – REVITALIZATION - SITE PLAN
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OPTION C – REVITALIZATION – UPPER LEVEL FLOOR PLAN
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OPTION C – REVITALIZATION – LOWER LEVEL FLOOR PLAN
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OPTION D – MODERNIZATION
General
Option D, the “Modernization” approach, proposes to fully modernize the existing facility through
renovation of the existing spaces and construction of new spaces. This option requires the entire
existing school to undergo extensive renovations to include life safety code compliance upgrades and
replacement of all systems, finishes and equipment. Existing interior partitions will be demolished to the
existing structure where necessary in order to re-partition all spaces to fully comply with the Educational
Specification requirements. Site design will resolve traffic patterns, stormwater management, and
requirements for athletic fields.
Assessment
This option provides a complete renovation to the school with additions and interior modifications to
bring the existing building into conformance with the current building and life safety codes and to also
meet the program requirements of the Educational Specification All MEP systems, finishes and
equipment will be replaced. Site design will resolve traffic patterns, stormwater management
requirements, and athletic fields.
The modernization scheme retains most of the original building and includes new building additions that
align the program areas with the Educational Specifications.
The main entrance of the school has been relocated to a new addition in the center of the existing
crescent-shaped floor plan. The Administration area moves into this new addition providing oversight of
bus and car drop-off areas and a secure entry sequence for visitors. The space of the existing Media
Center has been returned to the configuration of the existing 1967 building, allowing the main central
corridor to run thru continuously and provide improved wayfinding and supervision. The Art program
occupies the space of the former media center, showcasing the school’s art focus. The existing stair
south of the Art room will be expanded and opened up with inter & exterior glazing to provide a more
gracious and inviting connection to the lower level. The elevator will be relocated to allow for a
generous lobby space and entry sequence.
Classrooms for grades 2-5 will be organized into clusters of four that follow the geometry of the existing
floor plans and provide a sense of identity to each grade. The existing Cafetorium will become space for
the Media Center and Before/After Care. The Media Center will now have the opportunity for a highvolume space for the reading area, with support spaces occupying the area of the former Kitchen.
Before & After Care will occupy a new addition that displaces the existing platform, providing
convenient access to the car drop-off area thru a separate entrance. A new addition to the northeast
end of the building will include the Gymnasium, Cafetorium, Platform and Music rooms. The Cafetorium
is located adjacent to the Gymnasium to provide a flexible, multi-purpose space for large events, along
with convenient proximity to the music rooms for performances. The Kitchen will have a dedicated
service area that will be screened from the building entrance. This new addition will also have a separate
building entrance and toilet rooms to allow for after-hours use without having access the rest of the
upper floor.
On the lower level, Early Childhood classrooms will be expanded into one-story additions to meet
programmed area. Classrooms for grades 1 & 2 will be organized in a linear cluster, with a faculty
workroom to provide a teacher planning space on the lower level. The Science room and two resource
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rooms are centrally located on the lower level with convenient access to the main stair and elevator. A
new electrical room and IT room will be located in the lower level of the northeast addition below the
new Gymnasium.
Interior space modifications to existing portions of the building will be necessary to accommodate
corrections to several program areas. This will involve selective demolition and reconfiguration of
interior walls. Existing toilet rooms will maintain original location, but will be updated and brought up to
current life safety and accessibility standards. Where allowed by code, existing interior corridor doors
will be removed to allow for easier circulation and supervision.
The site will still be accessed from one point of entry off Joyce Lane for cars and busses. The existing
parking lots and driveways will be reconfigured to maximize access, visibility and separation of cars &
busses. The main entry drive will include a separate drop-off lane on the building-side of the road to
prevent kids from having to cross the drive to enter the school. This drop-off area will extend into a
loop drive that approaches the new, centralized main entrance of the school and provides additional
curb frontage for cars queued for drop-off and pick-up. The entry drive terminates into a distinct bus
loop that can accommodate 11 busses and also has a direct connection to the new entry plaza. Parking
areas are expanded and reconfigured for maximum efficiency with paved crosswalks providing safe
entry to the building across the entrance drive. The north end of the new parking lot also provides
convenient parking for community use of the Multi-purpose field.
A fire lane will be added to the east side of the building to allow for improved access for emergency
vehicles. The drive will terminate in a small enclosure for the new electrical transformer and generator,
providing maintenance access.
The Multipurpose field is expanded to meet the programmed area. Access to the field from the school
will be improved via an ADA-compliant ramp/sloped walk and stair system that replaces that existing
path. The ramp provides access to the new paved play area adjacent to the Gym/Cafetorium addition;
this play area is also access directly from the Cafetorium and Gymnasium for use during the school day.
Existing soft & paved play areas will remain in their current location for early childhood programs at the
lower level. A new exterior stair will be provided adjacent to Gym addition to provide direct access from
upper level.
Advantages
• Increases parking by 77 spaces from 62 to 139.
• New separated bus loop and parent drop-off viewable from the administrative space.
• New fire lane provides increased emergency vehicle and fire hose coverage.
• Multipurpose field expanded to meet program area; new adjacent parking areas are more
convenient for community use of field.
• Creates an identifiable approach and entrance to the school.
• Improves parent drop-off issue by creating a dedicated lane on the building-side of the entrance
drive for queued cars.
• Creates separation between bus loop and parking/drop-off.
• Creates improved visibility for the parent drop-off and arrivals from the Administration area.
• Administration centrally-located at main entrance to provide ideal supervision and security.
• Relocation of Media Center program allows for cleaner circulation and supervision in corridors.
• Brings nearly all program areas into conformance with the Educational Specification
P a g e | 70 of 138

Arnold Elementary School
Arnold, Maryland
•
•
•
•
•

Feasibility Study
Grimm + Parker Architects

Addresses many program adjacency requirements from the Educational Specification
Natural daylight is provided to all instructional spaces.
Before/After Care location convenient to parent drop-off area.
Toilet rooms will be upgraded or constructed as new to provide ADA compliance. Fixtures,
partitions, and accessories will be replaced.
Cafetorium adjacent to Gymnasium allows for operable wall between spaces to be opened for
large events.

Disadvantages
• Service area located along the building frontage.
• Phasing of the project would require the most overall impact and disruption from a site
perspective.
• The extent of program area to be added in the modernization option, in addition to the existing
site constraints require that the existing staff and students be relocated off site during
construction.
• Limited construction site access and staging area available if school is occupied during
renovation.
• With the grading conditions around the perimeter of the facility in this scheme, it will be more
difficult to add additional classrooms in the future.
• In existing classroom wings, interstitial space is limited for installation of new mechanical
systems. Existing ceilings may need to be lowered and bulkheads constructed along corridor
and/or window walls to create additional space for installation of systems.
• Potential for unforeseen conditions in renovated areas, which could increase the cost of
construction. The project team was unable to access the interstitial ceiling space in the 1965
classroom wing.
• Cafeteria, Gymnasium & Media Center not centrally located in the floor plan.
• Requires analysis of the existing structure in order to assess the impact of required code
upgrades, as well as constructability issues related to selective demolition.
• Not all classrooms are oriented in the ideal north – south direction.
Anticipated Scope of Work
Architectural - Interior
• Spaces in all new additions will be designed to meet the Educational Specification.
• All spaces in the existing building will comply with the Educational Specification – interior
partitions will be removed where required.
• Existing finishes will be upgraded in accordance with the Educational Specification.
• All carpeting, floor tile, and base will be replaced.
• Existing terrazzo flooring will be maintained and reconditioned – cracks will be repaired.
• Ceramic tile will be replaced.
• All ceiling tile and suspended grid will be replaced.
• Interior doors, frames, and hardware will be replaced to meet accessibility requirements.
• All casework will be replaced.
• Lockers will be replaced.
• All hazardous materials will be abated.
• Interiors within the new additions will comply with AACPS Design Guidelines.
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Interior signage in compliance with ADA will be provided.
All toilet rooms will be upgraded or constructed as new to be ADA compliant, including new
fixtures, partitions, and accessories.
Waterproofing issues at the crawlspace walls will be addressed.

Architectural - Exterior
• All exterior masonry will be cleaned.
• Brick will be re-pointed and repaired where required.
• Rusting structural lintels will be evaluated and replaced if necessary.
• A new roofing system will be provided on existing areas to remain.
• Damaged soffits and fascia will be replaced.
• Damaged sill units will be replaced or repaired.
• All masonry control joints will be sealed.
• Perimeter of door and window openings will be sealed.
• All existing exterior doors and windows will be replaced.
• Exteriors of the new additions will be designed to be compatible with existing building materials.
• ADA accessibility will be provided at all building entrances/exits.
• Exterior signage will be provided.
• As noted earlier in this study, the existing grading at this site required that the original school be
constructed with a partially ‘buried’ lower level. This below grade exterior wall was
waterproofed at the time of construction. Reestablishing the integrity of the waterproofing
system in this location will be required if the building is to remain in use.
Site
•
•
•

•
•
•
•
•

The existing parking and bus loop will be demolished and a new separated bus loop, parent
drop-off loop and parking lot will be constructed to increase vehicular movement efficiency and
student safety.
The new bus loop and parent drop-off loop will be designed to utilize the same basic area
currently inhabited by the existing bus loop.
The existing main access drive will be widened 12’ to increase the amount of available on-site
vehicular parent drop-off stacking. The new stacking lane will lead directory into the new 24’
wide parent drop-off loop which will allow students to be dropped off directly at the main
school entrance. Approximately 500’ of stacking will be provided in the new loop and drop-off
lane.
The new 30’ wide bus loop will be constructed immediately adjacent to the new parent drop-off
loop and will provide stacking for 11 buses.
New vehicular parking will be constructed along the south side of the main access drive and will
extend as far west and the bus loop. The new parking lot will provide parking for a total of 139
vehicles.
All of the new paving being provided will be a heavy duty paving section.
New concrete sidewalk will be installed throughout the front of the building to provide
complete and safe pedestrian access around drop-off loops and to and from parking.
New monumental entrances will be constructed between the bus loop and parent drop-off loop
towards the main entry and a smaller monumental entry along the westernmost side of the bus
loop towards the Gymnasium entry.
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A new 20’ wide fire lane capable of supporting a 35 ton load will be constructed along the rear
of the building.
Access to the fire lane will be off of the new parent drop-off lane and will be controlled via a
new heavy duty swing gate.
The new fire lane will be terminated at the rear of the building at a “T” or “Y” turnaround, and
will provide sufficient coverage so that no new portion of the building is greater than 150’ from
emergency vehicle access to comply with fire code requirements.
The existing water service will be upgraded. A new combined domestic/fire service meter will be
installed with a complete fire water service loop around the building (1,850’) and approximately
8 new hydrants.
Any new sanitary sewer connections will be connected to the newly installed gravity sewer
system.
Approximately 260’ of existing storm drain will need to be relocated to make room for the new
gymnasium and cafeteria addition. The section will be a portion along the front of the existing
building, removal of an inlet located within the existing bus loop and installation of several
manholes and 24” pipe to a new outfall location.
Roof drainage for the new building construction will be connected underground and conveyed
to new stormwater facilities.
Storm drainage for the new parking lot will be installed and will connect to the existing
“relocated” storm drainage system. Storm drains are anticipated to be 15”-24” r.c.c.p.
For stormwater management, environmental site design (ESD) will be utilized to the maximum
extent possible. Green space will be maximized within new paved areas to allow for microbioretention areas and/or rain gardens. We anticipate the construction of 5-8 separate ESD
areas.
A new 70’x95’ grades 1-5 hard surface play area will be constructed adjacent to the gymnasium
addition.
The remaining hard and soft surface play areas will remain in their existing location.
A portion of the existing forested area will be removed to accommodate a larger multi-purpose
field measuring 210’x360’
ADA access will be provided to the fields via a switchback ramp system that will connect to a
new concrete walk leading to the new gymnasium entry.
Several site retaining walls will need to be installed at the new service yard, hard surface play
and along a portion of the new ADA ramp to assist with limiting the amount of grading that
would need to occur in these areas.
Every attempt will be made to minimize tree/forest clearing. However, even though clearing
will be minimized the County will likely require buffer planting to supplement any removal
and/or to enhance the overall acreage of plantings onsite to get as close as possible to the
threshold identified in the forest conservation worksheet during the design phase.

Structural - Existing Building
• Minor repairs as needed.
• Analyze the existing roof structure and assess its ability to support new roof-mounted
equipment. Modify and reinforce existing structure as needed to support mechanical units and
related work.
• Install structural frames around new penetrations through the existing roof. Infill roof openings
abandoned as part of the renovation process.
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In areas where the roof height of a new adjacent structure is located at a higher elevation than
the existing building, analyze the existing roof structure for the effects of drifting and sliding
snow. Modify and reinforce the roof structure as needed to support any increase in design load.
Review new occupancy use for changes that result in an increased design load (i.e. storage
rooms, mep rooms, etc.). Analyze the existing foundation and crawl space structure for the
increased load; modify and reinforce as needed.
Review plans to modify existing walls and assess the impact on the existing structure.
Alterations to bearing walls must be accompanied by revisions to the supported roof and upper
level structures.
Extensive modifications to existing walls must be followed by a comprehensive lateral review of
the existing building, and may require the design team to certify a lateral resisting system
capable of complying with current code. Installing a new lateral system or modifying the
existing system can be intrusive and costly. The modernization option includes substantial
demolition and widespread exterior wall alterations to the front of the building. These areas
will require a lateral review. Encouragingly, the existing building contains numerous masonry
walls (to remain) which should limit the amount of structural rehabilitation needed to satisfy
current code requirements.

Structural - New Additions
• All new additions will be single story structures of similar construction.
• The roof structure will consist of a 1 1/2" galvanized metal deck supported by open-web steel
joists and steel beams at approximately 6’-0”o.c. K-series joists should be adequate to span the
proposed distances.
• The roof structure will be supported by a steel support frame (girders and columns) and/or
masonry bearing walls.
• Reinforced 8” CMU should be adequate for all walls less than 18’-0” tall. Reinforced 12” cmu is
required for taller walls.
• The preferred first floor construction option is a 5” thick concrete slab on grade reinforced with
W.W.F. A slab on grade is easier to construct and more cost efficient than an elevated first floor
crawl space. The geotechnical exploration will confirm whether a slab on grade is acceptable or
whether alternative design options must be considered.
• A shallow reinforced concrete foundation system is typical for a low-rise buildings located in this
area. The geotechnical report will confirm whether this design approach is appropriate.
• Portions of each new addition are positioned in close proximity to the existing building’s
foundation. In these areas, the new footings must be lowered to match the elevation of the
existing foundation and avoid increasing the overburden pressure on the adjacent structure.
• Each new addition must be isolated from the existing structure for wind and seismic
considerations. If the new structure is attached directly to the existing building, a
comprehensive lateral analysis must be performed on the existing lateral system. It is unlikely
that the existing structure is capable of resisting the loads required by current code.
Consequently, this type of condition should be avoided in order to circumvent intrusive and
costly structural rehabilitation.
Mechanical - General
• During the design development phase, a 20-year life-cycle cost analysis will be performed to
confirm the facilities mechanical system. An HVAC system utilizing two-pipe unit ventilators,
two-pipe fan coil units, or rooftop variable air volume (VAV) units will be considered as part of
P a g e | 74 of 138

Arnold Elementary School
Arnold, Maryland

Feasibility Study
Grimm + Parker Architects

this analysis. Central heating and cooling systems consisting of either an air-cooled chiller and
oil-fired boilers, or water-to-water heat pump units connected to the ground-coupled
geothermal wellfield will be evaluated.
Mechanical - Heating and Cooling Infrastructure
• Similar to the limited renovation, the existing heating and cooling infrastructure systems do not
have capacity to support the additional floor area being constructed as part of the proposed
modernization. These areas are located at the opposite-end of the building as the existing
infrastructure system, limiting the available surplus capacity of the existing chilled/heating
water piping distribution system especially during chilled water operation.
• To accommodate the added heating and cooling capacity of the proposed modernization,
central heating and cooling systems are recommended. These new central heating and cooling
systems would be comprised of an air-cooled chiller and oil-fired boilers or water-to-water heat
pump units connected to a ground-coupled geothermal wellfield. A summary of each system
option is provided below, with the final selection of system option dependent on the results of
the 20-year life cycle cost analysis:
Option 1 (Air-Cooled Chiller and Oil-Fired Boilers)
o
Replacement of the existing steam boilers is recommended for supporting the proposed
modernization. New boiler systems should be capable of generating building heating
water and provided with fuel-oil burners supported from the existing underground fuel
oil storage tank. New boiler systems would be located within the existing boiler room
and replaced over the cooling season (when building heating is not required) to
accommodate a phased-while-occupied construction sequence.
o
The existing chiller and chilled glycol infrastructure systems (pumps, heat exchanger,
and glycol feeder) would be replaced to support the additional capacity imposed by the
proposed modernization. Due to the overall size of the building additions being
proposed as part of the proposed modernization, the use of DX cooling for supporting
these addition areas is not recommended. New chilled glycol systems would be located
within the existing boiler room and replaced over the heating season (when building
cooling is not required) to accommodate a phased-while-occupied construction
sequence.
o
A new chilled/heating water distribution system would be provided for supporting HVAC
system components located throughout the building. These infrastructure components,
including distribution pumps, 3-way changeover ATC valves, an air separator, and an
expansion tank would be located either within the existing boiler room or adjacent
storage room. New mechanical system components would be installed in parallel with
the existing systems to accommodate a phased-while-occupied construction sequence.
New chilled/heating water piping mains would be provided, extending from the existing
boiler room and temporarily connected to the existing piping systems during
construction.
Option 2 (Water-to-Water Heat Pumps Units and Ground-Coupled Geothermal Wellfield)
o
A new chilled/heating water system would be provided for supporting HVAC system
components located throughout the building. A series of water-to-water heat pump
units would generate building chilled and heating water. These heat pump units would
be connected to a ground-coupled type geothermal borehole field, positioned below
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the adjacent multipurpose field. Approximately 130 boreholes are anticipated, with an
anticipated depth of 400-feet per borehole. A geothermal test boring would be
obtained during the early platforms of design to confirm site conditions and required
depth of these borings. Vertical geothermal borehole loop piping would be encased in a
thermally enhanced grout, promoting good heat transfer between the loop piping and
earth.
Heating and cooling infrastructure components, including two-pipe chilled/heating
distribution pumps, geothermal loop pumps, water-to-water heat pump units,
geothermal piping headers, air separators, and expansion tanks would be located within
a new mechanical room located within the proposed building addition. New mechanical
system components would be installed in parallel with the existing systems to
accommodate a phased-while-occupied construction sequence. New two-pipe
chilled/heating water piping mains would be provided, extending from the new
mechanical room area within the addition. The existing chilled/heating water piping
mains would be removed as the new piping mains are installed, allowing for continued
building operation during construction.

Mechanical - HVAC Systems
• The proposed modernization provides significant programmatic and floor plan revisions to the
existing school, as well as a series of building additions. To accommodate these items,
replacement of a majority of the existing building HVAC systems is anticipated.
• New HVAC systems serving the classroom areas would be similar to those that currently exist,
utilizing unit ventilators connected to the building’s two-pipe chilled/heating water distribution
system. Each unit ventilator would have a direct outdoor air connection through a louver
mounted in the exterior wall. A pressure relief opening is located high within the existing
window system for each classroom to maintain proper room pressurization. The use of rooftop
dedicated outdoor air systems, complete with DX cooling, hot water heating, and energy
recovery for pre-conditioning and tempering of the outdoor air should be considered in lieu of a
direct outdoor air connection to each unit ventilator. This method of outdoor air delivery
provides improved humidity control; however, may prove to not be feasible due to the floor-tofloor height limitations of the existing building structure.
• Space conditioning and ventilation for the administration and health suite areas would be
provided by a variable-air volume (VAV) rooftop air-handling unit. This unit would be provided
with a chilled/heating water coil and supplemental DX cooling coil. The use of DX cooling allows
for space conditioning during the summer months when building chilled water is not available.
New supply air ductwork would extend from the rooftop air-handling unit to a series of singleduct VAV terminal units, complete with electric heating coils. A ducted return air arrangement
is recommended, with return air ductwork extending from each space back to the air-handling
unit.
• The gymnasium, cafetorium, and media center would be provided with space conditioning and
ventilation by a series of single-zone VAV air-handling units, connected to the chilled/heating
water distribution system. All air-handling units would be equipped with airside economizer,
providing free cooling during periods of reduced outdoor temperatures. The air-handling units
serving the media center and gymnasium areas would also be provided with supplemental DX
cooling, allowing for space conditioning during the summer months when building chilled water
is not available.
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The before/after care area typically has an operating schedule that varies from the remainder of
the school. For this reason, the use of an air-source heat pump unit is recommended.
Mechanical exhaust systems would be provided for toilet rooms, storage rooms, and other
building areas based on the requirements set forth in the International Mechanical Code. A
switch-operated exhaust fan would also be provided within the health suite area.
The use of direct digital (DDC) type control components would be maintained for the school
during the proposed modernization. Mechanical system components would be provided with
new DDC controls, complete with electric or electronic actuation. All system components would
be installed in accordance with AACPS standards and networked to the existing front-end server
located at the Fort Smallwood facility.

Plumbing Systems
• The proposed modernization approach for the facilities plumbing systems is similar to those
discussed previously for the scope of the limited renovation. The existing hot water
infrastructure systems should remain as currently installed, with new cold water service
provided to building for supporting the building domestic and fire service requirements. A
backflow preventer should be provided at both the incoming domestic and fire service entrance.
• Replacement of the existing the existing domestic water piping systems (hot, cold, and
recirculation) are recommended due to age. A majority of these existing piping systems are
located within the existing crawlspace, allowing access to these piping systems without major
disruption to building occupants. New piping systems should be provided with continuous
insulation and jacketing systems.
• ADA compliant plumbing fixtures should be provided within toilet room areas. Replacement of
the existing plumbing fixtures and associated branch piping should be considered if the existing
plumbing piping mains are replaced.
Electrical - General
• The electrical systems for each of the options will be similar. The existing electrical equipment in
the Boiler Room and the service CT cabinet will be replaced with new equipment located in a
separate electrical room. New systems will be required for all of the options.
Electrical - Power Distribution
• The new electrical service and distribution system will consist of a new switchboard with CT
section and a main breaker sized at approximately 1600 to 2000 amps. The new switchboard will
serve new feeders, dry-type transformers and panelboards. A utility company pad-mounted
transformer will continue to provide the 277/480 volt power to the building.
• The 277/480 volt panelboards will serve lighting and mechanical loads. Energy efficient dry-type
transformers in electrical closets throughout the building will feed 120/208 volt panelboards. Krated transformers will serve panelboards with 200 percent neutrals for computer power.
Designated receptacles in all classrooms and offices will be connected to the computer power
panelboards. Switched receptacles are required for half of the receptacles in offices and
computer classrooms. These receptacles will be identified by engraving on the faceplates.
Receptacles in the classrooms will be tamperproof type and receptacles in the health suite will
be hospital rated.
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Electrical - Emergency Power
• A new emergency generator will provide both emergency and standby power for the facility.
The generator will supply power to heating equipment, food service refrigeration equipment,
communications systems, emergency lighting, and other life safety systems.
• The building should be evaluated to determine if it will be classified as an emergency shelter
according to the MEMA state requirements. If this is the case, the electrical distribution system
will be configured to allow a portable generator to be connected to power a large portion of the
building. Typically this will include the cafeteria/gymnasium, kitchen, toilet rooms, main office,
and some designated classrooms.
Electrical - Lighting
• An energy-efficient lighting system will be provided throughout the building. Standard
classroom lighting will be recessed LED fixtures. LED fixtures will also be used in offices,
corridors, kitchen, and other spaces with lay-in ceilings. High-bay metal halide or LED fixtures
will provide lighting for the gymnasium. The Dining/Auditorium space will have LED or
fluorescent lighting with controls for multiple levels of lighting. Platform lighting with a dimming
control system will be provided.
• General lighting controls for classrooms and public areas will comply with AACPS standards, the
IEC energy code, and ASHRAE. Typical classroom lighting controls will include daylight
harvesting, local dimming controls of multiple zones, and vacancy sensor control. Relay control
panels will be located outside the doors of the classrooms above the corridor ceiling. Relay
panels will be networked to a central control that will be connected to the internet. Corridors
will be controlled by occupancy sensors. Large rooms including the gymnasium, cafeteria, and
media center will have BAS control of the lighting in addition to local controls.
Electrical - Intercommunications and Sound Systems
• A new central intercom system will be provided throughout the school with intercom devices
including call switches and speakers located in all teaching areas. Master clocks will be located
in the hallways, cafeteria and gymnasium. Independent sound systems for the gymnasium,
cafeteria and platform will be provided.
Electrical - Voice, Data, and Video Cabling Systems
•

•

Voice, data, and video cabling will be provided in accordance with AACPS standards and to
accommodate program functions and room configurations. Cabling and outlets will be
incompliance with the Maryland state standards for telecommunications wiring. All video headend and distribution equipment will be located in the main telecommunications room.
Provisions for interactive smart boards will be included. Provisions for wireless nodes for laptop
computers will be added to the data system.
Telecommunications closets will be located throughout the school to limit the length of cabling
to each data outlet. A fiber optic backbone for data and a copper riser cable will connect each
of the closets to the telecommunications room.

Electrical - Security System
• The security system will meet current Anne Arundel County Public Schools standards. Provisions
for a CCTV system with monitor and digital cameras will be provided. Coverage will include the
exterior and main entrances of the building.
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Provisions for an access control system will be provided for the main entrance and other doors
as required. Intrusion detection will include motion sensors and door contacts.

Fire Protection Systems - Fire Alarm System
• A complete new fire alarm control panel with voice evacuation feature will be provided. The
system will be a multiplex addressable type with devices to match. Pull stations, detectors, and
notification appliances will be provided as required by code. A digital communicator will allow
remote monitoring of the system. Notification and activation devices will be provided according
to code requirements.
Fire Protection Systems - Sprinkler System
• Sprinkler coverage should be provided throughout the entire facility. The building should be
separated into several zones that match the fire alarm pull zones for the building. The county
water system should be evaluated during the design phase to confirm adequate pressure exists
to serve the system without the need for a fire pump.

P a g e | 79 of 138

Arnold Elementary School
Arnold, Maryland

Feasibility Study
Grimm + Parker Architects

THIS PAGE INTENTIONALLY LEFT BLANK.

P a g e | 80 of 138

Arnold Elementary School
Annapolis, Maryland

Feasibility Study
Grimm + Parker Architects

OPTION D – MODERNIZATION – SITE PLAN
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OPTION D – MODERNIZATION – UPPER LEVEL FLOOR PLAN

P a g e | 83 of 138

Arnold Elementary School
Arnold, Maryland

Feasibility Study
Grimm + Parker Architects

THIS PAGE INTENTIONALLY LEFT BLANK.

P a g e | 84 of 138

Arnold Elementary School
Arnold, Maryland

Feasibility Study
Grimm + Parker Architects

OPTION D – MODERNIZATION – LOWER LEVEL FLOOR PLAN
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OPTION E – REPLACEMENT
General
Option E, the “Replacement” approach, proposes to construct an entirely new facility on the existing site
in the area of the current play fields and the wooded area between the fields and the existing school.
After construction and occupancy of the new building, the existing building will be demolished and
replaced with the balance of the vehicular circulation and the new site program. The new site layout will
include a new bus loop, parent drop-off lane and parking lot. New play fields will be designed and
constructed in the location where the current building is located.
Assessment
This option provides a new replacement school on the site based on the current AACPS prototype
design. The existing site has over 70’ of grade change with the most level area being the multipurpose
fields near the higher end of the site. The existing school is located at the lower, easterly end of the site
close to Joyce Lane, and steps down one level with grade to mediate the change in elevation. The
AACPS prototype offers a compact 2-story footprint which lends itself to a tight site such as this one.
Multiple siting options for the replacement school were studied and reviewed with the Committee. Site
options that positioned the new building in the location of the existing building would necessitate
relocation of the school into temporary swing space that AACPS does not have readily available at the
time of this report. Also, as the current site has only one entrance point to Joyce Lane, ideal separation
of cars and busses becomes difficult to achieve.
The recommended Replacement option locates the building in the current location of the multipurpose
fields, to the west end of the site at a higher elevation. The existing entrance to the site from Joyce Lane
will be dedicated to cars only, with a wider section to allow for ample queuing along the building side of
the drive. Parking will be divided into two lots around the east and south sides of the building, each
separated from the drop-off lane to ease vehicular circulation. Busses will enter the site from a new
Joyce Lane entrance towards the north end of the site. This strategy may require improvements to
Joyce Lane extending from the existing south entrance to accommodate the new bus traffic. Both the
bus and car drop-off areas connect to an entrance plaza that leads directly to the building’s main
entrance, with oversight by the Administration suite. This entrance plaza also connects the paved and
soft play areas for intermediate grades, as well as the new Multipurpose field, located near the footprint
of the existing school.
This site option allows for the existing building to remain occupied during construction. Should the
school remain in operation during new construction, careful site phasing and scheduling will be required
to coordinate operations of existing school along with logistics of construction activities. This phasing
may also result in challenges with balancing the earthwork on the site. Phase 1 will require cut/haul-off
of earthwork, while Phase 2 will require fill/import of earthwork. If the school was relocated to a
temporary swing space during construction, it may be possible to balance the earthwork portion of the
site construction. In either scenario, retaining walls will be required to create the relatively flat plateaus
for new parking areas and fields.
The new building is sited with the main entrance and Administration areas facing Joyce Lane for
maximum visibility and supervision. The prototype plan is U-shaped with two (2) two-story classroom
wings extending off from a main circulation corridor. The Media Center is centrally located between the
two classroom wings. The Gymnasium and Cafetorium are located across this corridor from the Media
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Center and can be combined into one large assembly space, with a Platform located at one end of the
Cafetorium. Music rooms are located in close proximity to the Platform. Administration and
Before/After Care are located near the main entrance to the school.
Advantages
• Creates complete new facility on site.
• Totally separate bus and vehicular ingress and egress.
• Provides 360° emergency vehicle access.
• Provides parking for 115 vehicles but by providing chevron bus drop-off allows for additional
vehicular parking to be provided within this area for after hour events.
• Parent drop-off separated from parking areas, with maximum curb frontage provided for
queuing.
• Service area is separated from cars & busses and is visually screened from site and building
entrances.
• Main building entrance prominent and visible from Joyce Lane.
• Administration has oversight of main entrance, car and bus drop-off, play areas and field.
• Creates a more efficient building layout and circulation diagram with easily supervised
classroom corridors.
• Brings all program areas and adjacencies into conformance with the Educational Specification
• Improves adjacencies for the Before/After Care, Gym, Cafeteria, Platform, and Music Rooms.
• Potential for adding classrooms in the future.
• Adequate interstitial space for building systems.
• Facility would be LEED Silver.
Disadvantages
• Will likely require off-site roadway improvements along Joyce Lane from the existing vehicular
access point to the new bus loop entry.
• Will lose use of the grassed multi-purpose fields during construction, if existing school remains
occupied.
• Would maximize clearing of existing wooded areas vs. other options.
• Considerable amount of grading required vs. other options, with retaining walls.
• Will be difficult to balance earthwork cut and fill due to phasing if building is occupied during
construction.
• Does not re-purpose existing structure.
• Instructional spaces do not have ideal north-south solar orientation.

Anticipated Scope of Work
Architectural – Interior / Exterior
• Spaces will be designed to meet the Educational Specification for program areas and
adjacencies.
• New state of the art LEED facility with new construction, finishes, equipment, furnishings and
systems based on the AACPS prototype design.
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Site
•
•

•
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•
•
•
•
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•
•
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•

•
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•

Construction of a new prototype elementary school along the far southwest side or the site in
the location currently inhabited by the grassed multi-purpose field. The anticipated first floor
elevation of the new school will be 142+.
The location of the new school will allow the existing school to remain open during construction
with the building, parent drop-off and parking, bus loop and fire access lane being constructed
first. Following the completion of this work the existing school will be demolished and the new
grades 1-5 hard and soft surface play areas and multi-purpose fields will be constructed.
New parking will be provided at 3 locations around the new school. In two lots (visitor and
faculty) and a few additional spaces within the service yard area.
The new parent drop-off loop and visitor parking lot will be located immediately adjacent to the
front of the new building, south of the main entry, and will utilize the current main drive for
access.
The new visitor parking lot will be constructed with two-way 24’ wide drive isles and will contain
parking for 50 vehicles.
The parent drop-off will be completely separated from the new parking area.
The new 24’ wide parent drop-off loop will be constructed to tie into the existing main access
drive and will provide approximately 850’ of on-site stacking capability.
The new faculty lot will be located along the south side of the building adjacent to the open
courtyard and will provide parking for 60 vehicles.
The service yard will be located along the north side of the building and will be accessed off of
the bus loop entry drive. 5 faculty parking spaces will be provided within this area.
Total on-site parking will be provided for 115 vehicles.
A new access drive will be provided for the new bus loop. Buses will access the site
approximately 680’ north of the current entry drive.
The new 30’ wide bus loop will be located adjacent to the front of the building, north of the
main entry and opposite of the new parent drop-off loop and will provide bus stacking for 10
buses.
The location of the new bus loop entry will likely require roadway improvements of Joyce Lane
from the existing entry road to the new bus entry location, approximately 900’.
All new paving will be a heavy duty paving section.
Pedestrian access will be provided via concrete walks throughout the site. The main pedestrian
access onto the site will be via an extension of the existing sidewalk located along the entry
road. The walkway will be extended up to and in between the new parent drop-off lane and bus
loop to create a main plaza area in front of the school.
A new 20’ wide fire lane capable of supporting a 35 ton load will be constructed along the north
and west side of the building. The fire lane will connect to the bus loop on the north side and
then will extend around beyond the service yard, around the rear (west) of the building
eventually tying into the faculty parking lot along the south side of the building.
In addition to the new lane providing access to the north and west (rear) of the building the
school’s bus loop and parent drop-off lane will serve as a fire lane for the north side of the
building. A reinforced concrete section will be provided in conjunction with mountable curb
along a portion of the bus loop and parent drop-off lane to allow “crossover” access to
emergency vehicles.
Access to the fire lane will be controlled via 2 heavy duty swing gates located along the access
drive. Swing gates will be place to allow access to the service drive but control access along the
remaining portions of the road.
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A new combined water service (domestic/fire) will be installed off of the existing 16” water
service and will provide a loop fire service line around the new building. We anticipate an
extension of approximately 1,800’ of 8” waterline with 6 fire hydrants, and approximately 100’
of 4” and 100’ of 6” waterline to connect to the building for domestic and fire service.
New sanitary sewer for the new building will be connected via gravity flow connections to the
newly installed public sewer located along the western property line.
New storm drains will be installed around the new building and paved areas with pipes ranging
from 15”-30” r.c.c.p. The anticipated outfall for the new storm drain system will be in the same
general vicinity as the existing outfall, along the western property line.
Roof drainage for the new building construction will be connected underground and conveyed
to new stormwater facilities.
For stormwater management, environmental site design (ESD) will be utilized to the maximum
extent possible. Green space will be maximized within new paved areas to allow for microbioretention areas and/or rain gardens. We anticipate the construction of 10-12 separate ESD
areas.
New kindergarten hard and soft surface play areas will be constructed along the south side of
the building within the courtyard area. The Hard surface play areas will be 30’x30’, and the soft
surface play area will be 70’x35’.
New grades 1-5 hard and soft surface play areas will be constructed along the east side of the
bus loop adjacent to the new multi-purpose field. The hard surface play areas will be 70’x95’,
and the soft surface play area will be 70’x35’.
A new multi-purpose field measuring 210’x360’ will be constructed at the lower elevation
currently inhabited by the existing school. The anticipated main elevation of the field would be
approximately 132+. We anticipate approximately 400’ of retaining wall along the eastern side
of the new ball field.
The replacement option will require approximately 5 acres of forest clearing.

Structural
• The roof structure will consist in general of a 1 ½” deep, 20 gage galvanized metal roof deck
supported by open web steel joists and beams spaced at 6’-0” maximum. At the gymnasium, it
will consist of a 3” deep acoustic 20 game metal deck supported by long span joists spaced at
10’ on center maximum. The roof framing will be supported by steel beams and columns or by
reinforced masonry bearing walls.
• The upper level will consist of a 2 ½” deep concrete slab over metal deck reinforced with welded
wire. The slab will be supported by open web joists and beams spaced at 2’-6” on center
maximum. The steel framing will be supported by steel beams and columns or by reinforced
masonry bearing walls.
• The lower level will consist of a 5” thick slab on grade reinforced will welded wire reinforcing.
• Exterior masonry walls will consist of reinforced 8” masonry units for walls up to 18’ tall and 12”
reinforced masonry walls for taller walls.
• Lateral loads will be resisted by a combination of steel braced frames and reinforced masonry
shear walls.
• The superstructure of the building will be supported on a shallow reinforced concrete
foundation system that will be installed at least 3’ below grade to provide the necessary frost
protection.
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Mechanical - General
• During the design development phase, a 20-year life-cycle cost analysis will be performed to
confirm the facility’s mechanical system. An HVAC system utilizing two-pipe unit ventilators,
two-pipe fan coil units or rooftop variable air volume (VAV) units will be considered as part of
this analysis. Central heating and cooling systems consisting of either an air-cooled chiller and
oil-fired boilers or water-to-water heat pump units connected to the ground-coupled
geothermal wellfield will be evaluated. The mechanical system description provided below is
based on Anne Arundel County Public School’s prototype elementary school, which has been
previously design, reviewed, and accepted by the Inter-Agency Committee and Department of
General Services.
Mechanical - Heating and Cooling Infrastructure
• A two-pipe chilled/heating water distribution system is anticipated for supporting the heating
and cooling demands of the proposed replacement school. The new central heating and cooling
infrastructure systems would be comprised of an air-cooled chiller and oil-fired boilers or waterto-water heat pump units connected to a ground-coupled geothermal wellfield. A summary of
each system option is provided below, with the final selection of system option dependent on
the results of the 20-year life cycle cost analysis. It should be noted that recent implementation
of the proposed prototype elementary school indicated that system Option 2 (Water-to-Water
Heat Pumps Units and Ground-Coupled Geothermal Wellfield) yielded the lowest cost of
ownership based on this 20-year life cycle cost analysis.
Option 1 (Air-Cooled Chiller and Oil-Fired Boilers)
o
Heating water for the proposed replacement school would be generated by two castiron sectional boilers, installed within the first floor mechanical room area. Each boiler
would be equipped with a gas-fired burner and sized to support 100-percent of the
building’s heating water demands.
o
Chilled water for the proposed replacement school would be provided by an air-cooled
chiller, located at grade and positioned within a masonry enclosure. A pair of basemounted pumps could circulate an ethylene glycol solution between the chiller and a
plate-and-frame heat exchanger, located within the first floor mechanical room area.
Pumps would be provided with redundancy such that the operation of the building can
be maintained in the event of a single pump failure.
o
A new chilled/heating water distribution system would be provided for supporting HVAC
system components located throughout the building. These infrastructure components,
including distribution pumps, 3-way changeover ATC valves, an air separator, and an
expansion tank would be located within the first floor mechanical room area.
Option 2 (Water-to-Water Heat Pumps Units and Ground-Coupled Geothermal Wellfield)
o
A series of water-to-water heat pump units would generate building chilled and heating
water. These heat pump units would be connected to a ground-coupled type
geothermal borehole field, positioned below the parking lot and car drop-off areas.
Approximately 130 boreholes are anticipated, with an anticipated depth of 400-feet per
borehole. A geothermal test boring would be obtained during the early platforms of
design to confirm site conditions and required depth of these borings. Vertical
geothermal borehole loop piping would be encased in a thermally enhanced grout,
promoting good heat transfer between the loop piping and earth.
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Heating and cooling infrastructure components, including chilled/heating water
distribution pumps, geothermal circulation pumps, water-to-water heat pump units,
geothermal piping headers, air separators, and expansion tanks would be located within
the first mechanical room. A two-pipe distribution system would be utilized for
distribution chilled and heating water throughout the building. All pumping systems will
be provided with redundancy, would be provided with redundancy such that the
operation of the building can be maintained in the event of a single pump failure.

Mechanical - HVAC Systems
• Space conditioning for classroom areas would be accomplished through the use of horizontal
fan coil units located above the ceiling and ducted to classroom area served. Each fan coil unit
would be connected to the two-pipe chilled/heating water distribution system and sized to
support the room heating and cooling requirements of the area served. Ventilation air for
classroom areas will be supplied through a series of rooftop dedicated outdoor air units. These
units would be complete with DX cooling, hot water heating, and energy recovery for preconditioning and tempering of the outdoor air. Airflow from these units would be dehumidified,
tempered, and supplied directly to the fan coil unit systems.
• Space conditioning and ventilation for the administration and health suite areas would be
provided by a variable-air volume (VAV) rooftop air-handling unit. This unit would be provided
with a chilled/heating water coil and supplemental DX cooling coil. The use of DX cooling allows
for space conditioning during the summer months when building chilled water is not available.
New supply air ductwork would extend from the rooftop air-handling unit to a series of singleduct VAV terminal units, complete with electric heating coils. A ducted return air arrangement
is recommended, with return air ductwork extending from each space back to the air-handling
unit.
• The gymnasium, cafetorium, and media center would be provided with space conditioning and
ventilation by a series of single-zone VAV air-handling units, connected to the chilled/heating
water distribution system. All air-handling units would be equipped with airside economizer,
providing free cooling during periods of reduced outdoor temperatures. The air-handling units
serving the media center and gymnasium areas would also be provided with supplemental DX
cooling, allowing for space conditioning during the summer months when building chilled water
is not available.
• The before/after care area typically has an operating schedule that varies from the remainder of
the school. For this reason, the use of an air-source heat pump unit is recommended.
• Mechanical exhaust systems would be provided for toilet rooms, storage rooms, and other
building areas based on the requirements set forth in the International Mechanical Code. A
switch-operated exhaust fan would also be provided within the health suite area.
• The use of direct digital (DDC) type control components would be provided. Mechanical system
components would be provided with new DDC controls, complete with electric or electronic
actuation. All system components would be installed in accordance with AACPS standards and
networked to the existing front-end server located at the Fort Smallwood facility.
Plumbing Systems
• New fire and water services should be provided for the proposed replacement school, with
these new services entering the building near the main mechanical room. Domestic and fire
services should be provided with a dedicated backflow preventer provided on each service.
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A new electric or oil-fired water heater would be provided for creating of domestic hot water for
the replacement facility. This system should be complete with circulation pump, expansion
tank, and thermostatic mixing valve.
New plumbing fixtures should be designed to meet the Americans with Disabilities Act (ADA)
and will utilize water conservation features. Floor-mounted water closets would utilize dualflush type valves, capable of providing either 1.6 or 1.0 gallons per flush. Urinals would be wallhung and provided with pint flush valves. Wall-hung cast-iron lavatories would utilize selfclosing faucets that supply 0.5 gallons per minute. The water consumption figures noted are
equal to or less than what is required by both current plumbing code and LEED water
conservation requirements.

Electrical – General
• The electrical systems for each of the options will be similar. The existing electrical equipment in
the Boiler Room and the service CT cabinet will be replaced with new equipment located in a
separate electrical room. New systems will be required for all of the options.
Electrical - Power Distribution
• The new electrical service and distribution system will consist of a new switchboard with CT
section and a main breaker sized at approximately 1600 to 2000 amps. The new switchboard will
serve new feeders, dry-type transformers and panelboards. A utility company pad-mounted
transformer will continue to provide the 277/480 volt power to the building.
• The 277/480 volt panelboards will serve lighting and mechanical loads. Energy efficient dry-type
transformers in electrical closets throughout the building will feed 120/208 volt panelboards. Krated transformers will serve panelboards with 200 percent neutrals for computer power.
Designated receptacles in all classrooms and offices will be connected to the computer power
panelboards. Switched receptacles are required for half of the receptacles in offices and
computer classrooms. These receptacles will be identified by engraving on the faceplates.
Receptacles in the classrooms will be tamperproof type and receptacles in the health suite will
be hospital rated.
Electrical - Emergency Power
• A new emergency generator will provide both emergency and standby power for the facility.
The generator will supply power to heating equipment, food service refrigeration equipment,
communications systems, emergency lighting, and other life safety systems.
• The building should be evaluated to determine if it will be classified as an emergency shelter
according to the MEMA state requirements. If this is the case, the electrical distribution system
will be configured to allow a portable generator to be connected to power a large portion of the
building. Typically this will include the cafeteria/gymnasium, kitchen, toilet rooms, main office,
and some designated classrooms.
Electrical - Lighting
• An energy-efficient lighting system will be provided throughout the building. Standard
classroom lighting will be recessed LED fixtures. LED fixtures will also be used in offices,
corridors, kitchen, and other spaces with lay-in ceilings. High-bay metal halide or LED fixtures
will provide lighting for the gymnasium. The Dining/Auditorium space will have LED or
fluorescent lighting with controls for multiple levels of lighting. Platform lighting with a dimming
control system will be provided.
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General lighting controls for classrooms and public areas will comply with AACPS standards, the
IEC energy code, and ASHRAE. Typical classroom lighting controls will include daylight
harvesting, local dimming controls of multiple zones, and vacancy sensor control. Relay control
panels will be located outside the doors of the classrooms above the corridor ceiling. Relay
panels will be networked to a central control that will be connected to the internet. Corridors
will be controlled by occupancy sensors. Large rooms including the gymnasium, cafeteria, and
media center will have BAS control of the lighting in addition to local controls.

Electrical - Intercommunications and Sound Systems
• A new central intercom system will be provided throughout the school with intercom devices
including call switches and speakers located in all teaching areas. Master clocks will be located
in the hallways, cafeteria and gymnasium. Independent sound systems for the gymnasium,
cafeteria and platform will be provided.
Electrical - Voice, Data, and Video Cabling Systems
• Voice, data, and video cabling will be provided in accordance with AACPS standards and to
accommodate program functions and room configurations. Cabling and outlets will be
incompliance with the Maryland state standards for telecommunications wiring. All video headend and distribution equipment will be located in the main telecommunications room.
Provisions for interactive smart boards will be included. Provisions for wireless nodes for laptop
computers will be added to the data system.
• Telecommunications closets will be located throughout the school to limit the length of cabling
to each data outlet. A fiber optic backbone for data and a copper riser cable will connect each
of the closets to the telecommunications room.
Electrical - Security System
• The security system will meet current Anne Arundel County Public Schools standards. Provisions
for a CCTV system with monitor and digital cameras will be provided. Coverage will include the
exterior and main entrances of the building.
•

Provisions for an access control system will be provided for the main entrance and other doors
as required. Intrusion detection will include motion sensors and door contacts.

Fire Protection Systems - Fire Alarm System
• A complete new fire alarm control panel with voice evacuation feature will be provided. The
system will be a multiplex addressable type with devices to match. Pull stations, detectors, and
notification appliances will be provided as required by code. A digital communicator will allow
remote monitoring of the system. Notification and activation devices will be provided according
to code requirements.
Fire Protection Systems – Sprinkler Systems
• Sprinkler coverage should be provided throughout the entire facility. The building should be
separated into several zones that match the fire alarm pull zones for the building. The county
water system should be evaluated during the design phase to confirm adequate pressure exists
to serve the system without the need for a fire pump.
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OPTION E – REPLACEMENT – SITE PLAN
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OPTION E – REPLACEMENT – SITE PHASING
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OPTION E – REPLACEMENT – LOWER LEVEL FLOOR PLAN
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OPTION E – REPLACEMENT – UPPER LEVEL FLOOR PLAN
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APPENDIX A - COST ESTIMATE SUMMARY
Scope
Area Breakdown (GSF)
Area of Existing Building
Area of Demolition
Area of Renovation
Area of New Construction
Total Base Area (GSF)
Gov't Services/Comm.
Use
(Included
in GSF
Grand
Total Area
(GSF)
Construction Cost
Estimate Breakdown

Do Nothing

Paint & Patch

Revitalization

Modernization

Replacement

56,255

56,255

56,255
(3,472)
52,783
28,234

56,255
(5,261)
50,994
31,960

56,255

56,255

81,017
4,800

82,954
4,800

56,255
(56,255)
84,372
84,372
4,800
84,372

56,255
Do Nothing

56,255
Paint & Patch

81,017
Revitalization

82,954
Modernization

Replacement

Demolition Cost

$

-

$ 46,547

$ 340,190

$ 420,438

$ 732,568

Site Cost -- Base Bid

$

-

$ 6,365

$ 1,652,579

$ 4,087,813

$ 5,498,963

Building Construction
Cost
Community Use Space

$

-

$ 1,521,467

$ 17,449,296

$ 20,844,835

$ 19,132,079

$

-

$

-

$

830,450

$ 945,581

$ 1,026,798

Relocatable Cost

$

-

$

-

$

109,687

$ 109,687

-

$ 1,574,378

Grand Total Costs
Duration (in months)

0

3

$ 20,382,201
27

-

$ 26,408,353
27

$ 26,390,408
24
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Option A – Do Nothing
DIV.
2A
2B
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

CATEGORY

SF
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255

DEMOLITION
SITE WORK
CONCRETE
MASONRY
METALS
CARPENTRY
THERMAL & MOISTURE
DOORS & WINDOWS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
SPECIAL CONSTRUCTION
CONVEYING SYSTEMS
MECHANICAL
ELECTRICAL
TECHNOLOGY

$/SF

SUB-TOTAL

PHASING COSTS
CONTINGENCY
PAYMENT & PERFORMANCE BONDS
OVERHEAD & PROFIT
TOTAL CONSTRUCTION COST
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TOTAL

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

-

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$

-

$

-

-
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Option B – Patch and Paint
DIV.
2A
2B
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

CATEGORY

SF
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255
56,255

DEMOLITION
SITE WORK
CONCRETE
MASONRY
METALS
CARPENTRY
THERMAL & MOISTURE
DOORS & WINDOWS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
SPECIAL CONSTRUCTION
CONVEYING SYSTEMS
MECHANICAL
ELECTRICAL
TECHNOLOGY
SUB-TOTAL

PHASING COSTS
CONTINGENCY -- 20%
PAYMENT & PERFORMANCE BONDS -- 2%
OVERHEAD & PROFIT -- 4%
TOTAL CONSTRUCTION COST

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$/SF
0.65
0.09
1.87
12.60
1.50
2.88
2.40
21.99

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

TOTAL
36,566
5,000
105,000
708,813
84,383
162,240
134,784
1,236,785

$
$
$
$

4.40
0.53
1.08

$
$
$
$

247,357
29,683
60,553

$

1,574,378

$

27.99
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Option C – Revitalization

DIV.
2A
2B
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

CATEGORY

SF
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017
81,017

DEMOLITION
SITE WORK
CONCRETE
MASONRY
METALS
CARPENTRY
THERMAL & MOISTURE
DOORS & WINDOWS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
SPECIAL CONSTRUCTION
CONVEYING SYSTEMS
MECHANICAL
ELECTRICAL
TECHNOLOGY
SUB-TOTAL
PORTABLE CLASSROOMS
PHASING COSTS
CONTINGENCY -- 10%
PAYMENT & PERFORMANCE BONDS -- 2%
OVERHEAD & PROFIT -- 4%
TOTAL CONSTRUCTION COST
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$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$/SF
3.60
17.48
3.71
10.04
5.03
2.41
12.88
9.99
16.35
4.64
4.55
11.33
7.02
0.86
49.18
31.77
3.25
194.09
1.16
20.35
21.56
4.74
9.68

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

TOTAL
291,538
1,416,238
300,573
813,411
407,516
195,251
1,043,499
809,360
1,324,628
375,919
368,328
917,923
568,739
70,000
3,984,416
2,573,910
263,305
15,724,552
94,000
1,648,712
1,746,726
384,280
783,931

$

251.58

$

20,382,201
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Option D – Modernization

DIV.
2A
2B
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

CATEGORY

SUB-TOTAL
PORTABLE CLASSROOMS
PHASING COSTS
CONTINGENCY -- 10%
PAYMENT & PERFORMANCE BONDS -- 2%
OVERHEAD & PROFIT -- 4%

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$/SF
4.34
42.23
5.52
16.93
8.37
2.64
12.88
13.16
19.29
6.53
6.39
11.33
8.91
0.84
49.18
31.77
3.25
243.57
1.13
28.12
27.28
6.00
12.24

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

TOTAL
360,309
3,503,199
457,906
1,404,411
694,325
218,999
1,068,448
1,091,858
1,600,183
541,690
530,076
939,869
739,120
70,000
4,079,678
2,635,449
269,601
20,205,119
94,000
2,332,474
2,263,159
497,895
1,015,706

TOTAL CONSTRUCTION COST

$

318.35

$

26,408,353

DEMOLITION
SITE WORK
CONCRETE
MASONRY
METALS
CARPENTRY
THERMAL & MOISTURE
DOORS & WINDOWS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
SPECIAL CONSTRUCTION
CONVEYING SYSTEMS
MECHANICAL
ELECTRICAL
TECHNOLOGY

SF
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
82,954
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Option E – Replacement
DIV.
2A
2B
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

CATEGORY

SF
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372
84,372

DEMOLITION
SITE WORK
CONCRETE
MASONRY
METALS
CARPENTRY
THERMAL & MOISTURE
DOORS & WINDOWS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
SPECIAL CONSTRUCTION
CONVEYING SYSTEMS
MECHANICAL
ELECTRICAL
TECHNOLOGY
SUB-TOTAL
PORTABLE CLASSROOMS
PHASING COSTS
CONTINGENCY -- 5%
PAYMENT & PERFORMANCE BONDS -- 2%
OVERHEAD & PROFIT -- 4%
TOTAL CONSTRUCTION COST
Joyce Lane Modifications

9,000
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$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$/SF
7.80
58.51
10.60
30.07
18.37
1.17
10.70
10.54
16.60
5.11
4.64
5.74
6.03
0.83
59.32
30.94
3.25
280.23
0.59
14.04
5.90
12.03

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

TOTAL
657,697
4,936,941
894,255
2,536,838
1,550,066
98,994
902,987
888,998
1,400,651
431,432
391,262
484,700
508,540
70,000
5,004,922
2,610,685
274,209
23,643,176.96
50,000
1,184,659
497,557
1,015,016

$

312.79

$

26,390,408

$

18.02

$

162,200
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APPENDIX B – LIFE CYCLE COST COMPARISON
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APPENDIX C – FUNCTION and AREA SUMMARIES
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EDUCATIONAL SPECIFICATION

PROGRAM SPACE

# of
Rms.

Net Area (SF)

Subtotal (SF)

EXISTING SCHOOL
# of
Rms.

Net Area (SF)

REVITALIZATION

Subtotal (SF)

# of
Rms.

Net Area (SF)

Subtotal (SF)

1.00.00 ADMINISTRATION
1.01.00 Main Office
1.01.01
1.01.02
1.01.03
1.01.04
1.01.05
1.01.06
1.01.07
1.01.08

Reception & Clerical Work Space
Principal
Assistant Principal
Conference Room
Workroom - Administration
Administration Storage
Student Records
Administration Coat Closet

1,583
1
1
1
1
1
1
1
1

510
200
140
300
200
125
100
8

1.02.01 Itinerant Office
1.02.02 Faculty Lounge
1.02.03 Workroom - Intermediate

1
1
1

150
600
125

Administration Subtotal

11

510
200
140
300
200
125
100
8

1,292
1
1
0
1
1
1
1
0

516
181
140
256
190
63
86
8

150
600
125

0
1
0

150
742
48

2,458

7

1.02.00 Other Spaces

1,340

516
181
0
256
190
63
86
0

875

742
0
742
0

1,092
1
1
1

278
537
277

278
537
277

2,034

2,432

285

530

2.00.00 STUDENT SUPPORT
2.01.00 Health
2.01.01
2.01.02
2.01.03
2.01.04
2.01.05
2.01.06
2.01.07

810
Health Waiting
Office / Consult / Exam
Examination Room
Rest Area
Student Rest Room
Treatment / Medication
Health Room Storage

1
1
1
1
2
1
1

100
100
100
200
75
120
40

1
1

300
120

100
100
100
200
150
120
40

2.02.00 Guidance
2.02.01 Counselor's Office
2.02.02 Psychologist Office

Student Support Subtotal

0
1
0
0
0
0
0

100
285
100
200
68
120
40

1
1

489
120

0
285
0
0
0
0
0

420

10

300
120

1,230

609

3

420

489
120

950

894

3.00.00 CORE INSTRUCTIONAL PROGRAMS
3.01.00 Classrooms
3.01.01 Classroom
3.01.02 Early Childhood Classroom

21,650
19
5

850
1,100

1
1
1
1
1
1

400
400
400
400
400
300

2
0

850
850

3.02.00 Resource
3.02.01 General Resource
General Resource
General Resource
General Resource
3.02.02 Special Education Resource
3.02.03 Speech / Hearing

Core Instructional Program Subtotal

14,250
16
3

avg
avg

750
750

2,300

3.03.00 Special Education
3.03.01 Special Education Classroom
3.03.02 Early Childhood Intervention

16,150
5,500
400
400
400
400
400
300

32

25,650

21,422
19
5

avg

838
1,100

280
140

140

1
1
1

402
401
416

0
1

400
140

0
140

1
1

400
300

2
0

751
850

avg

750
850

23

1,500
0

16,030

402
401
416
0
400
300

1,502

1,500
2
0

15,922
5,500

1,619

1

1,700
1,700
0

12,000
2,250

1,502
0

24,543

31

4.00.00 SPECIALIZED INSTRUCTIONAL PROGRAMS
4.01.00 Art & Science
4.01.01 Studio Lab - ART
Studio Lab - SCIENCE
4.01.02 Art Storage
4.01.03 Kiln Room
4.01.04 Science Storage
STEM Lab

2,850
1
1
2
1
1
0

1,200
1,200
150
75
75
0

1
1
1

3,600
250
210

1
1
1

1,000
125
850

4.02.00 Library Media Center
4.02.01 Library Reading Room
4.02.02 Library Media Workroom
4.02.03 Library Media Storage

1,085
1

862

862

1
0
0
1

223
75
75
750

223
0
0
750

1
1
0

2,594
162
180

1
1
1

862
230
875

4,060

4.03.00 Music
4.03.01 General Music
4.03.02 Music Storage
4.03.03 Instrumental Music

1,200
1,200
300
75
75
0
3,600
250
210

1,975
1,000
125
850

1
1
2
1
1

1,194
1,194
149
87
87

2,860
1,194
1,194
298
87
87

2,756

2,666

2,594
162
0

0
0
0

1,967
862
230
875

2,004
1
1
1

1,005
147
852

1,005
147
852

EDUCATIONAL SPECIFICATION

PROGRAM SPACE

# of
Rms.

Net Area (SF)

4.04.00 Physical Education
4.04.01
4.04.02
4.04.03
4.04.04
4.04.05

Gymnasium
Teacher's Planning
Gymnasium Storage
Gymnasium Community Storage
Exterior Storage

Specialized Instructional Programs Subtotal

Net Area (SF)

REVITALIZATION

Subtotal (SF)

6,880
1
1
1
1
1

6,000
80
250
400
150

1

1,000

6,000
80
250
400
150

18

1,000

16,765

# of
Rms.

Net Area (SF)

375
0
1
1
0
0

6,000
93
282
400
150

1

761

0
93
282
0
0

1,000

4.05.00 Computer Lab
4.05.01 Computer Lab

Subtotal (SF)

EXISTING SCHOOL
# of
Rms.

6,978
1
1
1
1
1

6,003
100
250
475
150

1

902

761
11

761

6,944

Subtotal (SF)

6,003
100
250
475
150

902
902
15,410

9

5.00.00 BUILDING OPERATIONS
5.01.00 Custodial
5.01.01
5.01.02
5.01.03
5.01.04

Custodial Closet
Building Engineer's Office
Exterior Can Wash Area
Book Storage
Book Storage
5.01.05 General Storage
5.01.06 Exterior Storage
Restroom

1,050
3
1
1
1
1
3
1
0

30
80
30
300
300
50
100
0

5.02.00 Food Services
5.02.01
5.02.02
5.02.03
5.02.04
5.02.05
5.02.06

Cafetorium
Kitchen
Kitchen Manager's Office
Food Staff Locker Room
Chair Storage
Platform

1
1
1
1
1
1

3,700
1,670
80
100
200
650

2
6
34

180
50
50

1
1
3

1,200
350
75

avg
avg
avg

184
80
30
218

368
0
0
1,744

258
159
39

516
159
78

1
3

120
75

3,700
1,670
80
100
200
650
360
300
1,700

1,200
350
225

3,058
1,103
38
112
180
945

3,058
1,103
38
112
180
945

1
1
1
1

278
227
227
150

1
1
1
1
1
1

4,235
1,588
80
100
208
675

avg
avg
avg

250
41
21

1,000
123
126

278
227
227
150

6,886

1,249
4
3
6

4,235
1,588
80
100
208
675

1,897
6

avg

245

1,470

7

avg

61

427

1,653
1
1
1

1,319
244
90

0
0

120
75

1,319
244
90

345
120
225

882

5,436
1
1
1
1
1
1

1,775

5.05.00 Telecommunication
5.05.01 Telecommunication Room
5.05.02 Telecommunication Closet

2
1
2

avg

2,360

5.04.00 Mechanical / Electrical
5.04.01 Mechanical Room
5.04.02 Electrical Room
5.04.03 Electrical Closet

2,865
2
0
0
8

6,400

5.03.00 Rest Rooms
5.03.01 Group Rest Room
5.03.02 Staff Rest Room
5.03.03 Student Rest Room
(also see individual areas)

90
80
30
300
300
150
100
0

0
0
0

5.06.00 Circulation
(sf part of efficiency adjustment)
5.06.01 Entrance Vestibule
5.06.02 Classroom Corridors
5.06.03 Public Corridors

Building Operations Subtotal

68

11,930

37

11,203

9,665

6.00.00 COMMUNITY USE
6.01.00 Government Services
6.01.01 Before / After Care
6.01.02 Extended Gym - 2,400 sf
included in 4.04.1, 4.04.04 above

Community Use Subtotal

2,400
1

2,400

1

0

2,400

0

2,400

0

2,400

Net Square Footage Subtotal All Programs

60,433

37,105

Efficiency Adjustment (New Facility)

25,962

19,150

GROSS SQUARE FOOTAGE

86,395

56,255

0

1

0

1

2,408

2,408
2,408

2,408

55,408

81,017

EDUCATIONAL SPECIFICATION

PROGRAM SPACE

# of
Rms.

Net Area (SF)

Subtotal (SF)

MODERNIZATION
# of
Rms.

Net Area (SF)

REPLACEMENT

Subtotal (SF)

# of
Rms.

Net Area (SF)

Subtotal (SF)

1.00.00 ADMINISTRATION
1.01.00 Main Office
1.01.01
1.01.02
1.01.03
1.01.04
1.01.05
1.01.06
1.01.07
1.01.08

Reception & Clerical Work Space
Principal
Assistant Principal
Conference Room
Workroom - Administration
Administration Storage
Student Records
Administration Coat Closet

1,583
1
1
1
1
1
1
1
1

510
200
140
300
200
125
100
8

1
1
1

150
600
125

1.02.00 Other Spaces
1.02.01 Itinerant Office
1.02.02 Faculty Lounge
1.02.03 Workroom - Intermediate

Administration Subtotal

2,162

510
200
140
300
200
125
100
8

875

11

150
600
125

1,583
1
1
1
1
1
1
1
1

510
200
140
300
200
125
100
8

1
1
1

170
600
125

510
200
140
300
200
125
100
8

920
1
1
1

150
647
123

150
647
123

2,458

3,082

810

891

895
170
600
125

2,478

2.00.00 STUDENT SUPPORT
2.01.00 Health
2.01.01
2.01.02
2.01.03
2.01.04
2.01.05
2.01.06
2.01.07

Health Waiting
Office / Consult / Exam
Examination Room
Rest Area
Student Rest Room
Treatment / Medication
Health Room Storage

1
1
1
1
2
1
1

100
100
100
200
75
120
40

1
1

300
120

100
100
100
200
150
120
40

2.02.00 Guidance
2.02.01 Counselor's Office
2.02.02 Psychologist Office

Student Support Subtotal

420

100
100
100
200
68
120
40

1
1

422
120

100
100
100
200
136
120
40

457

300
120

15,884

1,230

10

796
1
1
1
1
2
1
1

542
422
120

1,338

1,348

3.00.00 CORE INSTRUCTIONAL PROGRAMS
3.01.00 Classrooms
3.01.01 Classroom
3.01.02 Early Childhood Classroom

21,650
19
5

850
1,100

1
1
1
1
1
1

400
400
400
400
400
300

2
0

850
850

3.02.00 Resource
3.02.01 General Resource
General Resource
General Resource
General Resource
3.02.02 Special Education Resource
3.02.03 Speech / Hearing

Core Instructional Program Subtotal

21,384
19
5

avg

836
1,100

2,300
400
400
400
400
400
300

32

1,700
0

25,650

15,884
5,500

20,823
19
5

827
1,022

1
1
1
1
1
1

420
420
420
480
450
400

2
0

831
850

2,362
1
1
1
1
1
1

400
400
400
423
420
319

2
0

863
850

1,700

3.03.00 Special Education
3.03.01 Special Education Classroom
3.03.02 Early Childhood Intervention

16,150
5,500

400
400
400
423
420
319

2,590

1,726

32

1,726
0

25,472

15,713
5,110
420
420
420
480
450
400

1,662

32

1,662
0

25,075

4.00.00 SPECIALIZED INSTRUCTIONAL PROGRAMS
4.01.00 Art & Science
4.01.01 Studio Lab - ART
Studio Lab - SCIENCE
4.01.02 Art Storage
4.01.03 Kiln Room
4.01.04 Science Storage
STEM Lab

2,850
1
1
2
1
1
0

1,200
1,200
150
75
75
0

1
1
1

3,600
250
210

1
1
1

1,000
125
850

4.03.00 Music
4.03.01 General Music
4.03.02 Music Storage
4.03.03 Instrumental Music

2,966
1
1
2
1
1

1,250
1,208
150
91
117

1
1
1

3,168
259
218

1
1
1

1,000
147
850

4,060

4.02.00 Library Media Center
4.02.01 Library Reading Room
4.02.02 Library Media Workroom
4.02.03 Library Media Storage

1,200
1,200
300
75
75
0
3,600
250
210

2,948
1
1
2
1
1

1,280
1,178
170
75
75

1
1
1

3,378
302
174

1
1
1

998
125
948

3,645

1,975
1,000
125
850

1,250
1,208
300
91
117

3,168
259
218

3,854
3,378
302
174

2,071

1,997
1,000
147
850

1,280
1,178
340
75
75

998
125
948

EDUCATIONAL SPECIFICATION

PROGRAM SPACE

# of
Rms.

Net Area (SF)

4.04.00 Physical Education
4.04.01
4.04.02
4.04.03
4.04.04
4.04.05

Gymnasium
Teacher's Planning
Gymnasium Storage
Gymnasium Community Storage
Exterior Storage

Specialized Instructional Programs Subtotal

Net Area (SF)

6,880
1
1
1
1
1

6,000
80
250
400
150

1

1,000

4.05.00 Computer Lab
4.05.01 Computer Lab

Subtotal (SF)

MODERNIZATION
# of
Rms.

6,000
80
250
400
150

REPLACEMENT

Subtotal (SF)

18

Net Area (SF)

6,978
1
1
1
1
1

6,003
100
250
475
150

1

999

6,003
100
250
475
150

1,000
1,000

# of
Rms.

6,867
1
1
1
1
1

6,105
84
246
295
137

1

1,071

999
999

6,105
84
246
295
137

1,071
1,071

16,811

16,585

16,765

Subtotal (SF)

5.00.00 BUILDING OPERATIONS
5.01.00 Custodial
5.01.01
5.01.02
5.01.03
5.01.04

Custodial Closet
Building Engineer's Office
Exterior Can Wash Area
Book Storage
Book Storage
5.01.05 General Storage
5.01.06 Exterior Storage
Restroom

1,050
3
1
1
1
1
3
1
0

30
80
30
300
300
50
100
0

1
1
1
1
1
1

3,700
1,670
80
100
200
650

2
6
34

180
50
50

1
1
3

1,200
350
75

1
3

120
75

5.02.00 Food Services
5.02.01
5.02.02
5.02.03
5.02.04
5.02.05
5.02.06

Cafetorium
Kitchen
Kitchen Manager's Office
Food Staff Locker Room
Chair Storage
Platform

278
278
227
150

3,700
1,670
80
100
200
650

1
1
1
1
1
1

3,665
1,680
80
100
263
657

360
300
1,700

278
278
227
150

1,130
3
1
1
1
1
3
1

30
80
30
380
300
50
100

1
1
1
1
1
1

3,956
1,670
84
100
206
644

2
6
36

180
50
50

1
1
3

1,039
350
75

1
3

129
75

6,445
3,665
1,680
80
100
263
657

1,746
6
6

avg

245

1,470

46

276

90
80
30
380
300
150
100

6,660
3,956
1,670
84
100
206
644

2,460

1,775

360
300
1,800

1,614

1,200
350
225

345

5.05.00 Telecommunication
5.05.01 Telecommunication Room
5.05.02 Telecommunication Closet

1
1
1
1

2,360

5.04.00 Mechanical / Electrical
5.04.01 Mechanical Room
5.04.02 Electrical Room
5.04.03 Electrical Closet

933

6,400

5.03.00 Rest Rooms
5.03.01 Group Rest Room
5.03.02 Staff Rest Room
5.03.03 Student Rest Room
(also see individual areas)

90
80
30
300
300
150
100
0

1,039
350
225

354

120
225

129
225

5.06.00 Circulation
(sf part of efficiency adjustment)
5.06.01 Entrance Vestibule
5.06.02 Classroom Corridors
5.06.03 Public Corridors

Building Operations Subtotal

68

11,930

22

9,124

70

12,218

6.00.00 COMMUNITY USE
6.01.00 Government Services
6.01.01 Before / After Care
6.01.02 Extended Gym - 2,400 sf
included in 4.04.1, 4.04.04 above

Community Use Subtotal

2,400
1

2,400

1

Net Square Footage Subtotal All Programs

60,433

Efficiency Adjustment (New Facility)

25,962

GROSS SQUARE FOOTAGE

86,395

2,226

2,400

1

2,400

1

2,226

2,400

2,226

1

2,226

1

2,400

2,400

2,400

57,837

60,320

82,954

84,372
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APPENDIX D – SUSTAINABLE DESIGN
If this project moves forward as a replacement school, the design will consider several strategies to
achieve a “green building”. Projects of this scope offer significant opportunities for achieving LEED
(Leadership in Energy and Environmental Design) Certification Credits, through design, commissioning,
and construction practices. As per the requirements of AACPS, a plan will be developed for the
construction of the Arnold Elementary School that will incorporate many environmental design
elements that significantly reduce or eliminate the building’s impact on the environment, while
providing an inviting, friendly and comfortable place for faculty, staff student and community users of
the facility. These sustainable design features, systems, and materials may include the following:
SITE:
An erosion control plan during construction to prevent storm water runoff and wind erosion.
A storm water management plan that reduces discharge rate and quantity of storm water
discharge
Water efficient landscaping or native species.
Pervious paving.
Landscaped shading for at least 50% of the site hardscape through the use of trees and other
shade devices.
Consider using a rainwater harvesting system for landscape irrigation and/or use graywater to
flush toilets.
Reserved parking for carpools and for fuel efficient and low-emitting cars.
BUILDING:
Provide low flow toilets, sinks and urinal fixtures to increase water efficiency.
Involve a building commissioner throughout the design and construction process to verify
building systems and involve a construction cost estimator to maximize use of “Green” systems.
Specifications encourage the use of locally manufactured building materials.
Specifications encourage the use of high-recycled content materials including steel, carpet,
acoustical ceiling panels, drywall, and concrete.
Consideration for replacing large quantities of portland cement with either fly ash or ground
granulated blast furnace slag (ggbfs) in concrete in site-cast concrete. Both fly ash and ggbfs are
by-products of steel production. Utilization of slag cement or fly ash in concrete lessens the
burden on landfills, reduces emissions, and ultimately conserves energy.
Specifications encourage the use of certified wood.
Recycle demolition and construction debris and redirect from landfills to manufacturing process,
reuse on site, or at other sites.
Specifications encourage the use of low-emitting materials to protect indoor air quality for
occupants such as low VOC carpet and paint.
Consider use of large windows in new construction and where possible in existing construction
to provide views of the outdoors, while also allowing for natural daylighting and winter solar
heating.
Consider the use double glazed “low e” glass and/or shading devices on windows to enhance the
energy efficiency of the building.
Use operable windows for natural ventilation and individual control, particularly near work
stations.
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Building orientation for new construction to maximize natural daylighting and solar control.
Maximize daylighting opportunities for building occupants.
Minimize light pollution from the building and site by specifying exterior and site lighting with
lower foot-candle output, more stringent cutoff to reduce light spill onto neighboring
properties.
Use LED lighting for interior and exterior fixtures. Provide lighting controls in compliance with
energy codes and ASHRAE 90.1.
Design acoustical performance to reduce background noise levels in classrooms to a 35- 40 DB
level.
Use approved roofing assembly with a highly reflective top coat with an R value of 21 or greater
to reduce heat island effect.
Design exterior walls to have an R- value of 19 or greater.
Design building as an integral part of the community by providing for its use for non-school
functions and events.
Reduce potable water demand by specifying low water use showers, dishwashers, ice machines
and clothes washers.
Provide a dedicated area for the collection, separation, and storage of materials for recycling
Consider use of onsite renewable energy sources e.g. geothermal or solar.
Use of an Energy Management System (EMS) to monitor and efficiently control the major
building systems and their energy consumption.
Monitoring and control of temperature throughout the building with the use of sensors.
Storage for chemical products, such as cleaning, printing, and copying supplies, is contained in
isolated or ventilated rooms.
CONCLUSION:
LEED (Leadership in Energy and Environmental Design) Green Building Rating System® is one method of
tracking and measuring the “greenness” of a building. LEED is a national rating system and accreditation
tool for developing high-performance, sustainable buildings. Buildings are awarded points and achieve
different levels of certification based on project procedures and design elements. There are four levels
of LEED certification: certification, silver, gold, and platinum. The level achieved is based on the total
number earned across seven categories: Sustainable Sites, Water Efficiency, Energy & Atmosphere,
Materials & Resources, Indoor Environmental Quality, Regional Priority and Innovation & Design
Process.
To achieve LEED Certification, the school will have to supplement the already sustainable design
features listed above with additional tactics to meet the qualifications for more points. These tactics
include (but are not limited to) the following:
Encourage staff and visitors to carpool and vanpool by reserving prime parking spots with
additional striping and signage.
Extend contract with commissioning team to include additional commissioning reviews in early
design phases.
Incorporate design strategies to meet LEED requirements minimum daylight factor for regularlyoccupied spaces. Commission a simulation from a Daylighting Consultant to determine best
geometries and locations for daylighting devices. Strategies may include introducing light from
above via skylights, light tubes, clerestory windows and/or roof monitors and controlling that
light with light shelves, louvers and/or shades. Designing overhead daylight devices and cost of
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the simulations could make it cost prohibitive to meet the LEED requirements for introducing
and controlling sunlight in new additions
The Green strategies identified above and others that may be considered during the design process will
need to be evaluated for their energy savings and cost effectiveness. Additional costs to the project
include retaining a commissioning team that does not include individuals directly responsible for project
design or construction management to implement commissioning procedures as outlined to meet LEED
requirements. Further supplemental costs that will impact the overall cost of the project include
Registration and Certification Review fees, retaining a LEED consultant to complete the requisite
documentation for project registration and certification, and most significantly, direct costs to be borne
by the Contractor.
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APPENDIX E – BUILDING SECURITY and SITE SAFETY
Security will be based on Crime Prevention through Environmental Design (CPTED). These strategies
include:
Natural Surveillance:
A design concept directed primarily at keeping intruders easily observable. Promoted by
features that maximize visibility of people, parking areas and building entrances, both primary
and secondary, such as doors and windows that look out onto the streets and parking lots,
pedestrian-friendly sidewalks and drive-aisles, adequate nighttime building perimeter and site
lighting.
Territorial Reinforcement:
Physical design can create or extend a sphere of influence. Users then develop a sense of
territorial control while potential offenders, perceiving this control, are discouraged. Promoted
by features that define property lines and distinguish private spaces from public spaces using
landscape plantings, pavement designs, gateway treatments, and CPTED fences.
Natural Access Control:
A design concept directed primarily at decreasing crime opportunity by denying access to crime
targets and creating a perception of risk in potential offenders. Gained by designing drive aisles,
sidewalks, building entrances, and neighborhood gateways to clearly indicated public routes and
discouraging access to private areas with structural elements.
Target Hardening:
Accomplished by features that prohibit entry or access; window locks, dead bolts for doors,
interior hinges, window treatments such as louver blinds, secure vestibules between exterior
and interior of school forcing visitors to enter the main office to “sign-in” prior to entering
school corridors and classrooms.
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APPENDIX F – EXISTING CONDITION PHOTOS

Photo 1 – Main entrance / bus loop

Photo 2 – Elevator/ Media Center entrance
P a g e | 125 of 138

Arnold Elementary School
Arnold, Maryland

Photo 3 – Site stair @ north end, portable classroom

Photo 4 – Two story classroom volume
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Photo 5 – Cracked exterior masonry and mortar @ coping

Photo 6 – Thru-wall A/C units, original windows with non-insulated glazing
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Photo 7 – Exterior louver; corrosion @ lintel, repointing of masonry required

Photo 8 – Typical exterior window sill; masonry deterioration, corrosion @ window frame
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Photo 9 – Typical exterior doors @ lower level; wood door deterioration @ bottoms,
corrosion @ frames

Photo 10 – Soft and paved play areas
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Arnold Elementary School
Arnold, Maryland

Photo 11 – Faculty parking @ perimeter of circular bus loop

Photo 12 – Path from multipurpose field to school, not ADA-compliant
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Arnold Elementary School
Arnold, Maryland

Feasibility Study
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Photo 13 – Entrance lobby; Administration area has remote supervision of entrance across lobby

Photo 14 – Typical corridor & lockers
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Arnold Elementary School
Arnold, Maryland

Photo 15 – Multipurpose Room and cafeteria serving line

Photo 16 – Multipurpose Room platform
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Photo 17 – Typical classroom

Photo 18 - Original classroom casework
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Arnold Elementary School
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Photo 19 – Computer Lab

Photo 20 – Typical toilet room
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Photo 21 – Typical roof @ classroom area

Photo 22 – Typical roof @ classroom area
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Arnold Elementary School
Arnold, Maryland

Photo 23 – Overflow @ multipurpose room roof

Photo 24 – Roof @ Kitchen
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Photo 25 – Roof knee wall condition

Photo 26 – Typical roof drain and fan/curb condition
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