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The following are architectural facility assessment comments of the building structure and building envelope for 

the existing New Underwood School. 

 

The school appears to have been built in roughly three phases. Based on the documentation we received, the 

original facility which is now the high school was constructed in 1929, further classrooms and a gymnasium 

were added at later dates.  

 

Facility A – Gym and Shop: 1972 Addition (approx. 18,400 GSF) 

Facility B – High School: 1929 Building (approx. 18,250 GSF) 

Facility C – Elem Classrooms: 1997 & 2002 Addition (approx. 17,200 GSF) 

 

 
 

  

Existing Facility designated as Building A-C 



General Observations:  

Facility B was the original structure for the school and appears to have been built in the 1920s although 

no record of existing drawings has been found.  It is a two-story structure common in pre-World War II 

schools to allow its location in the center of the community.  Exterior walls are likely solid brick on 

stone foundations. At some point it appears the transom portions of the exterior windows were removed 

and replaced with EIFS or stucco.  The other casement windows appear original and have window 

mounted air conditioners.  A basement boiler room supplies hot water.  The roof appears to be a low-

slope membrane roof of unknown age. 

 

Facility A was a 1972 addition to the 1920s building. It added a gymnasium, locker rooms, shop class, 

and music, home ec/science classrooms.  The structure is a rigid frame, pre-engineered metal building 

and adjoins Facility B to the west.  It appears to have undergone some interior renovations over the years 

to modify the locker rooms, add a coach office, change the shop room to weight-lifting among other 

minor updates.  Hot water ties into the boiler in the basement of Facility B.  The roof is a metal pitched 

roof with 1/12 slope covered in PVC membrane. 

 

Facility C was built in phases.  In 1997 a kitchen and lunchroom facility was in place to the east of the 

High School and represents phase 1.  At that time, a separate elementary school building existed to the 

north of the High School.  In 2002, the kitchen and lunchroom were added onto with an elementary 

school classroom wing (phase 2) and the separate elementary school must have been demolished around 

that time.  Facility C was also physically connected to Facility B in phase 1; resulting in the fully 

connected ‘U’ shaped facility that exists today.  Facility C is separated from the rest of the wings of the 

facility by a 2-hour fire wall.  Facility C appears to have separate connections for electrical and to the 

propane and included its own boiler room.  The one-story structure is stick-built with CMU wainscot at 

the exterior and a low slope membrane roof. 

 

New Underwood School Building Project Log:  

 

Year Project Notes 

1929 Original Building Bldg. B 

1958 Classroom addition Bldg. B, NE corner 

1973 Gym/Shop addition Bldg. A 

1997 Kitchen and Lunchroom addition Bldg. C 

2002 Elementary addition Bldg. C 

2003 Connecting Link Bldg. C 

2003 Bus Barn Off site 

2007 VoAg/Home Ec remodel Bldg. A 

2008 Weight room and Science room remodel Bldg. A 

2008 Little Gym Acoustics Bldg. B 



2010 Locker room remodel Bldg. A 

2010 Playground remodel Site 

2010 Music room and Science room remodel Roof collapse, Bldg. A 

 

We did not review any record of the re-roofing projects, but there is evidence that reroofing with PVC membrane 

occurred on Building A and B. 

 

Summary:  

An overall assessment of Building B is that the building has served its useful life.  While the overall 

structure appears sound, a significant number of upgrades would be necessary to address architectural, 

electrical and mechanical components for: safety, security, accessibility, functionality hazardous 

materials and comfort in order to prolong its useful life.  Facility A faces challenges mainly with respect 

to outdated mechanical and electrical systems (see attached mechanical and electrical reports) that also 

would represent a significant amount of expenditures in order to address.  Architecturally, Facility A 

would require a minor amount of remodel to address code and accessibility: additional exits for the 

gymnasium and accessibility upgrades in the restrooms and locker rooms. Facility C would require the 

least amount of effort to extend its usefulness but should have properly sized cooling, updated lighting 

and controls and fixes to the exterior wall undertaken.  Overall site issues include drainage in the 

playground, accessibility to the building, security of the building, wayfinding to the main entry and lack 

of parking for large events. 

 

There were a number of items identified that would be difficult, if not impossible, to accommodate on 

the existing site at all: 

1. Not enough room to become a two-section school 

2. Not enough room to include an auxiliary gymnasium 

3. Several of the classrooms in Area B are undersized and are severely constrained by the existing 

footprint. 

 

 

Building Life Safety:  

 

Overall Facility A-C 

The facility is equipped throughout with an electronic fire alarm system, including strobes and manual 

pulls, and it appears to be in working condition. The overall facility does not have a building fire 

sprinkler system.  New educational facilities for the gym or classrooms larger than 12,000 sf would need 

to be protected by an automatic fire sprinkler system. 

 

The overall facility appears to have a functioning security system in the form of cameras, some of which 

have been retrofitted.  

 



The corridor width on the second level of Facility B would be too narrow for new construction (IBC 

2018 1020.2).  The large gym does not have the appropriate number of exits (IBC 2018 1006.2.1.1). The 

stairs and corridors are in good condition; however, some do not have the appropriate handrails.  

 

The main school entry is not directly accessible and does not have an ADA operator installed on the door 

system. Access is granted via a push button with camera to the admin area. This however is not a secure 

entry point; it is lacking the controlled point of entry into the office. The main entry to the gym is 

accessible via ramp but does not have an ADA operator. 

 

Corridors:  

For non-sprinklered building, the corridors are required to be rated and throughout the facility (A-C) 

there appeared to be rated corridors. 

 

Door Hardware:  

Most of the classroom doors throughout the facility (A-C) have magnetic hold-opens on them and appear 

to be rated.  Most handles are ADA compliant.  Some handles to classrooms or other spaces accessible to 

students remain the knob type. 

 

The classroom door locksets do not appear to be classroom security locksets. A classroom security lock 

allows the teacher to lock the door form the interior of the room. Thereby eliminating the need for them 

to enter the hallway to lock the door in an event, but also allows for easy exit by the students.   

 

Hazardous Materials:  

We did not review the facility’s Asbestos Management Plan but did take note of materials that could 

potentially be Asbestos Containing Materials (ACMs) or other hazardous materials. 

 

Facility A 

No potential ACMs were observed. 

  

 

Facility B 

Some floors were observed to probably be asbestos containing tile in the First-floor classroom of the 

1950s addition.  They looked to be in good condition. 

 

Facility C 

No potential ACMs were observed. 

 

Thermal Envelope:  

We were not able to visibly inspect insulation within the walls or at the roof, our analysis is based on the 

design drawings provided. 



 

Facility A 

Exterior walls are a metal skin on an inch of rigid insulation over CMU backup. 

Roof is a pre-engineered girt and purlin system with 3 inches of fiberglass insulation and vapor barrier. 

The exterior windows appear to be single glazed from the original construction and would not offer 

sufficient resistance to heat transfer. The windows did not appear to be operable except where a thru-

wall air conditioning unit was in place. 

 

Climate Zone 6 K-12 Schools (Metal Buildings) 

 Recommended Provided Sufficiency 

Roofs R-13 + R-19 R-13 X 

Walls R-19 + R-5.6 c.i. R-5 X 

Glass U – 0.42 ? X 

 

  

 

Facility B 

The exterior walls are solid masonry, the roof insulation was unobservable but is highly likely to be 

inadequate based on experience with similar buildings.  The windows appeared to be single glazed with 

additional storm windows.  The storm windows either had an insect screen where windows were 

operable or another layer of glazing. 

 

Climate Zone 6 K-12 Schools (Solid Mass Walls) 

 Recommended Provided Sufficiency 

Roofs R-25 c.i. ? X 

Walls R-13.3 c.i. ? X 

Glass U – 0.42 ? X 

 

 

Facility C 

Exterior walls are metal siding on 2x6 wood studs with full fiberglass batt insulation. 

The Roof is wood truss with Batt insulation at the bottom chord resting on a layer of gyp board. 

The exterior windows appeared to be insulated double-glazed and classroom windows are operable. 

 

Climate Zone 6 K-12 Schools (Wood framed with Attic Insul) 

 Recommended Provided Sufficiency 

Roofs R-38 R-38 √ 

Walls R-13 + R-7.5 c.i. R-19 X 

Glass U – 0.42 U – 0.48 X 



 

 

 

Accessibility:  

Facility A 

The facility has an accessible approach to the main entry. Small ramps up or down from the wood gym 

floor appear within acceptable limits except for at the coach’s room.  There are clearance issues at many 

doors including at the toilet and locker rooms.  There are no fully accessible restrooms.  There are no 

accessible shower stalls or locker seating. 

 

Facility B 

There is no elevator or other means of accessible access to the second floor or to other intermediate 

levels within the building. 

 

Both Main entries to the south are approached via small sets of steps with no ramps.  The main intended 

accessible approach appears to be via the breezeway between B and C, but the ramp does not provide 

appropriate intermediate landings or at the start or end. The interior ramp in the enclosed portion of the 

former breezeway exceeds 6 inches in rise and therefore should be equipped with handrails. 

 

There are several sets of stairs within the facility on the same main level and no accompanying 

accessible route. 

 

There are no fully accessible restrooms. There are limited restroom stalls that meet the ADA 

requirements. Once in the restroom there is very limited space and accessibility is limited or non-

existent. The girl’s restroom door on the first floor has inadequate clearance at the door. 

 

There is not sufficient clearance at the main entry between the two pairs of double doors to allow a 

wheelchair user to enter and then open the second pair of doors. 

 

Guards and handrails at the steps down to the old gym floor lack extensions and are too open.  

 

Facility C 

Apart from the lack of a truly accessible route to Facility C, the facility appears to meet accessible 

requirements.  

 

Interior Finishes: 

Facility A  

Ceilings:  

1. Coach’s Room, Locker Hall, Locker rooms and showers, Health, Music and Science 

classroom have the 2x4 acoustic ceiling tile and grid. The Gymnasium appears to have 



ceiling tile of a non-standard length. Some tiles display impact or water damage or are mis-

matched in color or texture, and a few are missing or shifted out of place.  

2. Changing Room and Maintenance Office have a gypsum board ceiling. 

3. Weight Room has exposed ceiling to the underside of the pre-engineered fiberglass batts – 

many of which are punctured and damaged. 

 

Casework:  

1. In the primary teaching spaces, the existing casework appears to be in good condition.  

Science classroom countertops are black epoxy. 

2. The music room does not have enough storage casework. 

Flooring:  

1. VCT in the classrooms has seen various in-fill and patching of areas that don’t quite match. 

Much of the VCT appears to date from 50 years ago. 

2. The Gymnasium maple wood floor appears to be in good condition along with the black 

base at the perimeter. 

Other: 

1. The bleachers have plastic seats indicating that the original wood ones had been replaced at 

some point. 

2. The music room ceiling height is at 8’10” above finish floor. 

3. The floor base and walls in the toilet rooms are painted CMU, it is unclear if it is an epoxy 

paint. 

 

Facility B  

Ceilings:  

1. Classrooms, hallways, lobby and concessions and restrooms have 2x4 ACT. Some tiles 

display impact or water damage or are mis-matched in color or texture, and a few are 

missing or shifted out of place.  

2. The 1950s classroom has 9x9 perlite tiles as does the underside of the east stair which has 

seen quite a bit of damage. 

3. Little Gym has exposed ceiling with what appears to be spray applied fire protection. 

 

Casework:  

1. In the primary teaching spaces, there are little to no built-in casework.  The amount and type 

of casework is inadequate. 

Flooring:  

1. The classrooms are a combination of VCT and wood strip flooring.  Classroom 2 on the first 

floor of the 1950s addition appears to have asbestos floor tile. 

2. The toilet rooms, lobby and concessions have VCT that appears in good condition. 

3. The Little Gymnasium has a VCT floor that appears in good condition. 



4. The Admin hallway and admin area has broadloom carpet that is showing signs of wear.  At 

the entries, there is a section of walk-off carpet. 

Other: 

1. Walls in the toilet rooms appear to be adhesive applied paneling with tile texture. 

 

Facility C  

Ceilings:  

1. Classrooms, hallways, lunchroom, resource room and Title I have 2x4 ACT which appear to 

be in good condition. 

2. The toilet rooms have gypsum board ceilings with access panels. 

 

Casework:  

1. In the primary teaching spaces, there is a little casework that is in good condition.  The 

amount and type of casework is inadequate. 

Flooring:  

1. The classrooms are a combination of VCT and broadloom carpet.   

2. The toilet rooms have ceramic tile floor. 

3. The lunchroom and hallways have VCT. 

Other: 

1. Walls in the toilet rooms appear are ceramic tile up to 4 feet. 

 

Exterior Drainage:  

In general, the site appears to slope away from the building.  Sidewalks adjacent to the building are 

sloped to shed water away from the foundation but we understood from the building committee meeting 

that ice on the sidewalks can sometimes be an issue.  Downspouts on the courtyard side of the overall 

facility (A-C) have been run underground at some point in the recent past.  North of courtyard appears to 

drain to the south into the playground.  Within the playground, minor swales and moist ground were 

observed.  Thru discussion with staff, we confirmed that the playground is often muddy and the site of 

standing water.  It appears that the intent may have been to drain the courtyard to the NW corner where 

there is a drainage channel north of facility A. 

  

Exterior Walls: 

Facility A 

The metal skin of the pre-engineered building is generally in good condition but has exceeded its 

anticipated life span.  On the playground side, there are many dents, scrapes and minor impact marks.  

An area of metal siding next to the weightlifting and a section outside the PE classroom appears to have 

filled in with new panels when the overhead door was replaced with double doors and when windows 

were added to the classroom. 

 

Facility B 



The brick exterior veneer appears to be in very good condition.  Plaster applied to brick on the north 

(facing the playground) and on the west (facing the gym entry) appears to be holding up well but could 

use some spot repair and repainting. The joints between stone sills and caps appeared to be in good 

condition.  The parapet cap joint appeared from the ground to be in good condition.  The polyurethane 

joint at the base of the plaster wall adjacent to the sidewalk on the north side needs replacement. 

 

Facility C 

The split-face CMU wainscot was built without any weep holes or thru wall flashing but appears to be in 

good condition.  Some minor areas of potential efflorescence as well as some control joints in need of 

maintenance/replacement were observed.  The metal cap at the wainscot needs replacement along almost 

the entire perimeter of the building.  Much of it drains back to the building and some of it has lifted off 

to expose the top of CMU below.  It appears almost as if the CMU has heaved up, but there is no 

indication of that where the wainscot intersects the sidewalk. 

The metal siding has a wood grain pattern.  It is generally in good condition but there are areas, 

especially on the playground side, that need to be repainted.  The metal siding would be nearing the end 

of its expected life span.  

   

Roofs:  

We did not access the roofs during our visit but could observe them from the second floor of building B 

for adjacent buildings and/or from the ground. From what was observed, the roof appeared in good 

condition. 

 

Each of the facilities (A-C) appear to now be covered in PVC membrane roof.  Facility A is likely to 

have originally had a metal roof as shown in its design documents, but it now is also covered in white 

PVC.  It is not known if any roof insulation was included when the membrane was added. 

 

Building B appears to also have a PVC roof.  Some rework of the gutter and roof drainage system seems 

to have occurred at the same time as the membrane roof replacement.  It is not known if any roof 

insulation was included when the membrane was added. 

 

According to the design documents, Building C has a mechanically attached PVC membrane roof 

without insulation above the sheathing.  Roof slope is managed through sloped structure. 

 

 

Architectural items to note (Facilities A-C):  

 

1. The approach to main school entry is not accessible. 

2. Facility B has no accessibility access to second floor.  Even with elevator, access to other sub 

levels would still need to be provided. 

3. Facility B has no restrooms on the second floor. 



4. Facility B restrooms are not accessible on the first floor. 

5. Facility B has one study hall without direct access to the corridor. 

6. Facility A restrooms and locker rooms are not accessible. 

7. The music room’s ceiling would ideally be higher and there would be more room for instrument 

storage. 

8. No clearly defined main entry. 

9. No secure entry.  

10. No collaborative learning area or break-out spaces 

11. No separate nurse’s office. 

12. No separate OT/PT room 

13. No Library work room 

14. Very little storage 

15. IT office has been added in the corner of the lunchroom. 

16. Multiple floor surfaces to maintain throughout the facility A-C 

17. Little Gym is open to the Administration corridor. 

18. Little Gym is not accessible. 

19. Facilities A and B have issues with thermal envelope insulation. 

20. Facility C has a potential issue with moisture intrusion at the CMU wainscot. 

21. Lines of sight in the Building B, especially on second floor, are often obstructed by corners and 

nooks making supervision difficult. 

22. Facility B has no teacher work area or dedicated staff toilets 

23. Cooling in classrooms for A-B is provided by thru wall air-conditioning units providing 

acoustic, efficiency and comfort concerns. 

24. Egress from the large Gym in A is inadequate (number and width of exits) 

25. Egress from the second floor of Building B is inadequate (exit travel distance for non-

sprinklered building and width of corridor. 

26. Many of the classroom spaces in Facility B would be classified as under-sized (see table below) 

27. Site cannot accommodate growth to two section school or additional gym 

28. Play equipment are not accessible 

29. Drainage issue in the playground is a serious and reoccurring issue. 

  

Facility B Space-Size Assessment:  

 

Classroom sizes for Buildings A and C are generally in the sufficient range, except if noted above.  Roughly two-

thirds of the rooms in Facility B could be said to be undersized. 

 

Room Level Existing Size Recommended Sufficiency 

Computer 1 586 sf 900 sf X 

SPED 1 638 sf 900 sf X 

Classroom 1 878 sf 900 sf √ 



English/Drama 2 655 sf 900 sf X 

J.H.S. Social Science/Spanish 2 706 sf 900 sf X 

H.S. Math 2 720 sf 900 sf X 

H.S. Social Science 2 845 sf 900 sf √ 

H.S. English 2 890 sf 900 sf √ 

Study Hall 2 480 sf 900 sf X 

Study Hall 2 480 sf 900 sf X 
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Project Memorandum 

 

Date: July 13, 2021 

To: Jeremy Altman, AIA 

 Jordan Burbach, AIA 

 

From: Gary Kuhl, PE 

 

Project: New Underwood School  

Project No.: 21033  

 

Re: Mechanical Review and Recommendations 

 

Skyline Engineering performed two walkthroughs of the existing New Underwood school on June 9, 

2021 and June 25, 2021 to review existing mechanical conditions and provide recommendations for 

improvements. Our review of mechanical systems is a general overview of existing conditions and is not 

intended to be an exhaustive review of all issues. Due to volatile market conditions, any costs expressed 

here should be considered order of magnitude only and we recommend cost verification by trade 

contractors. 

 

For purposes of the existing facility assessment the building has been split into three areas starting with 

Area “A” on the west: 

 

A – Gym and Shop: 1972 Addition (approx. 18,400 GSF) 

B – High School: 1929 Building (approx. 18,250 GSF) 

C – Elem Classrooms: 1997 & 2002 Addition (approx. 17,200 GSF) 

 

This report is organized in four major sections: 

A. Fire Suppression 

B. Plumbing 

C. Heating, Ventilation, and Air Conditioning 

D. Opinion of Probable Construction Costs 

 

 

A. FIRE SUPPRESSION 

Existing Fire Suppression Systems: 

 Areas A, B, and C: No fire suppression is present in the overall facility. 

 

 Fire Suppression Observations and Comments: 

1. Fire suppression would be required for this facility if constructed today, but facility is 

grandfathered in under previous building code. 

2. Any major renovation will likely trigger a requirement for installation of fire suppression. 

 

Fire Suppression Recommendations: 

1. Install new wet fire suppression system if any major renovations are planned. 

  



B. PLUMBING 

Existing Plumbing Systems: 

Area A 

1. Domestic Water Service: 

a. A 2-inch underground water service is located in a janitor closet near the locker 

rooms. Water service does not have backflow prevention installed.  

2. Domestic Water Heater: 

a. Domestic hot water generation is provided by an AO Smith DRE-120 100 gallon 

electric water heater located in a janitor closet near the locker rooms.   

b. Water heater is 3 years old with a manufacture date of 2018. 

c. Water heater has 6 heating elements at 4.5 kW each, for a combined capacity of 27 

kW. Tank has 100 gallons of storage.  

d. Hot water is recirculated with stainless steel inline wet rotor pump. 

3. Domestic Water Piping:  

a. Piping appears to be original with 1972 building construction. Water piping is 

copper with sweat fittings. Copper piping has a life expectancy of ~50 under ideal 

conditions. Piping is 48 years old.  

4. Sanitary Waste and Vent Piping: 

a. Waste piping is cast iron with the exception of areas remodeled where PVC was 

used. Piping appears to be original with 1972 building construction. Piping collects 

waste from fixtures and exists the building to the north. The science lab area sinks 

are collected and routed to the south where it ties to the original building waste. 

Cast iron piping has a life expectancy of ~50 under ideal conditions. Piping is 48 

years old. 

5. Roof Drainage: 

a. Roof areas on this section are sloped to the east and west sides and directed thru 

gutters and downspouts. The east side was connected to PVC piping and routed 

below grade.  

6. Plumbing Fixtures: 

a. Toilets are vitreous china floor-mounted flush valve with integral battery powered 

sensors. 

b. Urinals are vitreous china wall-hung flush valve with integral battery powered 

sensors. 

c. Men’s toilet rooms have wall-hung vitreous china lavatories with hardwired sensor 

faucets. Piping has ADA compliant insulation. 

d. Men’s shower room is equipped with two 5-person group shower columns.  No 

privacy partitions or curtains are present. 

e. Women’s toilet rooms have drop-in counter-mounted vitreous china lavatories with 

hardwired sensor faucets. Piping has ADA compliant insulation. 

f. Women’s shower room is equipped with two 5-person group shower columns.  

Privacy partitions and curtains are present. 

g. Water coolers appear to meet ADA requirements and are equipped with bottle fill 

stations. 

h. A semicircular washfountain is present in the Weight Room and appears to have 

been converted to a janitor service sink. Currently the vent line has been cut and 

could allow sewer gassed into the room. There is a chemical feed system present 

and the service faucet is equipped with a vacuum breaker. 

i. The janitor service sink located in the mechanical room has a chemical feed soap 

system attached. The vacuum breaker on the faucet is removed.   

7. High School Science Room: 

a. Science Lab sinks are epoxy resin integral to the counter and include gooseneck 

laboratory faucets with integral vacuum breaker. Waste piping is not acid resistant 

(Lab Waste). Piping appears to be PVC traps and into the wall.  



b. Dual gas nozzles are present at each sink location.  Propane is supplied from a 150 

gallon vertical propane tank at the exterior of the building. Tanks over 125 gallon 

should not be stored withing 10’ of the building.  

c. Shower eyewash station is present in the room and appears to meet current code 

requirements.  

Area B 

1. Domestic Water Service: 

a. A 3/4-inch underground water service is located in lower maintenance storage room 

adjacent to the boiler room. Water service does not have backflow prevention 

installed. Piping size after meter is increased to 1-1/4”.  

2. Landscape Irrigation: 

a. Landscape irrigation is provided from the domestic water service and is equipped 

with a vacuum breaker at grade at the exterior of the facility. 

3. Domestic Water Piping:  

a. Piping appears to be partially original with 1929 building construction. Water piping 

is primarily galvanized with copper with sweat fittings mixed in where 

changes/remodels has happened. The galvanized piping is well beyond its expected 

life. Install dates on copper is unknown.  

4. Sanitary Waste and Vent Piping: 

a. Waste piping is hubbed cast iron with lead and oakum joints. In some remodeled 

areas, PVC was used. Most piping appears to be original with 1929 building 

construction. Piping from fixtures is collected in the boiler room and piped to the 

west out of the building. Cast iron piping has a life expectancy of ~50 under ideal 

conditions. Piping is 91 years old. 

5. Roof Drainage: 

a. Roof areas are sloped toward the north with sidewall boxed gutters routing the 

water to sidewall channels. These channels are connected to PVC piping and routed 

below grade.   

6. Domestic Water Heater: 

a. Domestic hot water generation is provided by an 85 gallon Marathon electric water 

heater located in basement boiler room.   

b. Water heater has two 3.8 kW heating non-simultaneous elements. 

c. The water heater is 23 years old with a manufacture date of 1998.  

d. No hot water recirculation pump or piping is present in the system. 

7. Plumbing Fixtures 

a. Toilets are vitreous china floor-mounted flush valve with integral battery powered 

sensors. 

b. Urinals are vitreous china wall-hung flush valve with integral battery powered 

sensors. 

c. Men’s toilet rooms have wall-hung vitreous china lavatories with hardwired sensor 

faucets. Piping has ADA compliant insulation. 

d. Women’s toilet rooms have drop-in counter-mounted vitreous china lavatories with 

hardwired sensor faucets. Piping has ADA compliant insulation. 

e. Water coolers appear to meet ADA requirements and are equipped with bottle fill 

stations. 

Area C  

1. Domestic Water Service: 

a. A 2-inch underground soft copper domestic water service is located in the Kitchen 

storage room and equipped with a double check backflow preventor, water meter, 

and pressure reducing valve. 

b. Valved and capped connections are provided for a future water softener. 

 

 



2. Domestic Water Heaters: 

a. Domestic hot water generation for the toilet rooms is provided by an AO Smith EES-

30 electric water heater located in the boiler room.  The 30-gallon water heater has 

2 non-simultaneous elements at 4.5 kW each. A stainless steel inline wet rotor hot 

water recirculation pump and piping are present. Water heater is original to building 

construction in 2002. Water heater is 19 years old. 

b. Domestic hot water generation for kitchen use is provided by a propane-fired AO 

Smith BTC-240. The 100-gallon water heater is 235 MBH input and has a recovery 

rate of 228 GPH at 100 deg F rise. Water heater is non-condensing 80% efficient 

type and is original to the 1997 addition. Water heater has a manufacture date of 

1997 and is 24 years old. A wet rotor bronze hot water recirculation pump is 

installed on the hot water recirculation loop.  

c. An electric booster heater is provided for the dishwasher. 

3. Grease Interceptor 

a. An indoor above grade grease interceptor (30 lb, 10 GPM) is located in the kitchen. 

The grease interceptor is the coated steel type with internal grease baffles. The 

three-compartment scullery sink drains through the grease trap. 

4. Domestic Water Piping:  

a. Piping appears to be original with 1997 and 2002 building construction. Water 

piping is copper with sweat fittings. Copper appears to be in good condition. 

5. Sanitary Waste and Vent Piping: 

a. Waste piping appears to be original with the 1997/2002 construction. Waste and 

vent are installed using schedule 40 PVC and appear to be in good condition. Piping 

collects waste from fixtures and exits the building to the north.  

6. Plumbing Fixtures 

a. Toilets are vitreous china floor-mounted flush valve with integral battery powered 

sensors. 

b. Urinals are vitreous china wall-hung flush valve with integral battery powered 

sensors. 

c. Men’s toilet rooms have wall-hung vitreous china lavatories with hardwired sensor 

faucets. Piping has ADA compliant insulation. 

d. Women’s toilet rooms have drop-in counter-mounted vitreous china lavatories with 

hardwired sensor faucets. Piping has ADA compliant insulation. 

e. Water coolers appear to meet ADA requirements and are equipped with bottle fill 

stations. 

 

Plumbing Observations and Comments: 

1. Domestic water services for Areas A and B do not have backflow prevention devices, which 

may allow flow from the building into the city water main during loss of pressure in the 

water main.  This could potentially contaminate the city water supply. 

2. Domestic water service for Area B is undersized. 

3. Condition of underground waste piping in Areas A and B is unknown and piping should be 

scoped to determine condition for long term future use. 

4. Water heater in Area B is beyond useful life expectancy. 

5. Water heaters in Area C are beyond the useful life expectancy.  Note that water heater 

supplying kitchen may have a longer lead time if failure occurs, possibly leading to an 

extended kitchen shutdown. 

  



Plumbing Recommendations: 

Note: The following recommendations are based on age and expected life of pipe or equipment. 

Budgeting for these items should be considered.  

1. Water piping in Area A and B is at or beyond expected life. Remove and replace all domestic 

water piping in areas A and B (piping original to building construction). Reconnect fixture 

branches.   

2. Install a new 2” water entrance (with appropriate backflow prevention) located in Area A 

weight room adjacent to a new fire sprinkler service. Water service to serve both Areas A 

and B.  

3. Replace water heater in Area B boiler room with new 80 gallon electric same power 

requirements as unit removed.  

4. Reconnect existing irrigation in maintenance room with new water piping.  

5. Scope all underfloor waste piping in Area A and B. Sawcut floor and replace sections of 

piping showing excessive deterioration and/or sagging. 

6. Replace above floor cast iron waste and vent piping where accessible.  

7. Remove faucet located on the Janitor service sink located in the mechanical room in building 

A and replace with a new service sink faucet with a constant pressure rate vacuum breaker 

for the chemical feed system. 

8. Water heaters located in Area C have a life expectancy of 15-20 years. Replace water heater 

in the kitchen with high efficiency modulating type. This will eliminate the cold outside air 

intake and save on propane usage as well. Replace the electric water heater located in the 

boiler room with similar electric unit.  

 

  



C. HEATING, VENTILATION, AND AIR CONDITIONING (HVAC) 

Existing HVAC Systems: 

Heating Water and Steam Generation 

1. Boilers: 

a. Boiler #1:   

i. Boiler #1 is a coal-fired low pressure steam boiler original to the 1929 

structure (unknown capacity) and is located in the basement boiler room. 

ii. Coal is stored in an underground coal bin filled from site grade level through 

manhole and coal feed is regulated through an automatic stoker.   

iii. Condensate return is gravity with duplex condensate pump located in the 

basement boiler room. 

iv. Boiler #1 is able to serve Area A and Area B but was not in operation during 

the winter of 2020-2021. 

b. Boiler #2: 

i. Boiler #2 a fuel oil-fired low pressure steam boiler installed as part of the 

1972 addition (1250 lb/hr) and is located in the basement boiler room.   

ii. Fuel oil storage consists of a 5,000 gallon Xerxes single wall fiberglass tank 

installed in 2010 with tank fill through a manhole at grade level.  

iii. Boiler #2 is able to serve Area A and Area B, and was the primary source of 

heat for those areas during the winter of 2020-2021. 

c. Boiler #3 and Boiler #4: 

i. Boilers #3 and #4 consist of two Weil McClain propane modular heating 

water boilers installed under the 2002 project (462 MBH input/ 369 MBH 

output each boiler) and are located in the Area C boiler room.  

ii. Boilers each have a dedicated inline primary pump with secondary 

distribution pumps also located in the boiler room. 

iii. Boilers #3 and #4 are only connected to and able to heat Area C. 

iv. LP gas is supplied from tanks at the exterior of the building (three 1,000 

gallon tanks and one 500 gallon tank – 3,500 gallons total capacity). Tanks 

also serve the kitchen and associated roof-mounted HVAC equipment. 

2. Distribution: 

a. Area A: 

i. Steam (Boilers #1 and #2) is converted to hot water generated through a 

shell-and-tube heat exchanger located in the basement boiler room.  

ii. Heating water from the convertor is used throughout the 1972 addition 

(Area A). 

iii. Redundant primary heating water pumps are located in the basement boiler 

room with distributed zone pumps.  

iv. Piping is insulated copper. 

b. Area B: 

i. Steam from Boilers #1 and #2 is used directly throughout the original 1929 

structure (Area B). 

ii. Piping is insulated black steel. 

c. Area C: 

i. Area C heating systems use heating water from Boilers #3 and #4. 

ii. Piping is insulated copper. 

 

Area A HVAC 

1. Entrance Vestibules:  

a. Heating is provided through non-ducted ceiling recessed hydronic cabinet unit 

heaters. 

b. No cooling is provided in these areas. 

2. Locker Rooms and Adjacent Toilet Rooms:  



a. Heating is provided through ducted ceiling mounted hydronic cabinet unit heaters.  

These units originally provided ventilation as makeup air for the toilet and locker 

room exhaust systems, but the outdoor air intakes are currently capped at the 

exterior of the building. 

b. Exhaust is provided through power roof ventilators. 

c. No cooling is provided in these areas. 

3. Weight Room:  

a. Heating is provided through horizontal hydronic unit heaters.   

b. Exhaust is provided through an exhaust fan that originally served a large welding 

hood. 

c. No cooling is provided in this area. 

4. Gymnasium:   

a. Heating and ventilation is provided through a ceiling mounted hydronic air handler 

with ducted supply.  The air handler is exposed in the space and return air is non-

ducted.  Outdoor air for ventilation purposes is provided through a wall hood at the 

south end of the gym. 

b. No cooling is provided in this area. 

5. Coach Office 

a. Heating is provided through a floor-mounted cabinet unit ventilator. 

b. No cooling is provided in this area. 

6. Junior High School Math and Science Room: 

a. Heating is provided through a floor-mounted cabinet unit ventilator. 

b. Cooling is provided through a unitary window mounted air conditioner. 

7. Music Room:   

a. Heating was originally provided through a floor-mounted cabinet unit ventilator. 

The unit ventilator has failed and heat is currently provided through wall-mounted 

electric cove heat. 

b. Cooling is provided through a unitary window mounted air conditioner. 

8. High School Science Room:  

a. Heating is provided through a floor-mounted cabinet unit ventilator. 

b. Cooling is provided through a unitary window mounted air conditioner. 

c. A fume hood is present in the space and is served by a roof-mounted exhaust fan. 

9. Temperature Controls:  

a. Temperature controls are pneumatic and serviced by Johnson Controls. 

 

Area B HVAC 

1. Administrative Offices:  

a. Heating is generally provided through perimeter cast iron steam radiators. 

b. Cooling is provided through four wall mounted mini-split fan coils served by a 

single outdoor heat pump.  Evaporators are present in the Business Manager, Main 

Office, Superintendent Office, and Break Room. 

c. Ventilation is provided through operable windows. 

2. Perimeter Classrooms:  

a. Heating is generally provided through perimeter cast iron steam radiators. 

b. Cooling is provided through a unitary window mounted air conditioner. 

c. Ventilation is provided through operable windows. 

3. Gymnasium:  

a. Heating is provided through two steam horizontal unit heaters located at each end 

of the gym. 

b. No cooling is provided in this area. 

c. No provisions for ventilation in this area. 

4. Vestibules and Hallways:  

a. Heating is provided through cast iron steam radiators. 



b. No cooling is provided in this area. 

c. No provisions for ventilation in this area. 

5. Temperature Controls:  

a. Temperature controls are pneumatic and serviced by Johnson Controls. 

 

Area C HVAC 

1. Library, Toilet Rooms, and Vestibule:  

a. Heating, ventilation and cooling is provided through a single zone packaged gas-

fired rooftop unit with integral direct expansion cooling (6-ton nominal cooling,125 

MBH single-stage LP furnace, 2,750 CFM). 

2. Lunch Room:  

a. Heating, ventilation and cooling is provided through a single zone packaged gas-

fired rooftop unit with integral direct expansion cooling (10-ton nominal cooling, 

240 MBH two-stage LP furnace, 4,000 CFM). 

3. Kitchen:  

a. Heating, ventilation and cooling is provided through a packaged rooftop makeup 

air system with direct expansion cooling (15-ton nominal cooling, 500 MBH four-

stage LP furnace, 4,000 CFM). 

b. Two-stage remote roof-mounted condensing unit serves makeup air unit. 

c. Makeup air unit is equipped with return air and mixed air damper to allow heating 

and cooling of kitchen when hoods are not in operation. 

d. Type I kitchen hood is located above cooking surfaces (2,800 CFM). 

e. Type II dish hood is located above the dish washing line (400 CFM). 

4. Classrooms:  

a. Each classroom is provided with a ducted hydronic heating only fan coil above the 

ceiling. 

b. Each fan coil is equipped with mixed air dampers with outdoor air provided 

through roof mounted gravity intakes.  The ducted relief is common to multiple 

classrooms and air is relieved through gravity hoods at the roof. 

5. Temperature Controls:  

a. Rooftop units are equipped with factory controls and wall mounted factory 

thermostat with adjustable dead ban. 

 

HVAC Observations and Comments: 

1. Ventilation generally does not meet current codes and standards. 

a. Area A:   

i. Ventilation in the classrooms is provided through unit ventilators and operable 

windows.  Unit ventilators have a limited capacity for ventilation and the relief 

path is limited to toilet and locker room exhaust fans, which are controlled 

independently from the classrooms and are inadequate to provide code 

required ventilation rates. 

iii. Ventilation in the gymnasium is provided through the ceiling mounted air 

handler.  The air handler appears to have adequate heating capacity to provide 

ventilation, but the relief path is limited to toilet and locker room exhaust fans 

which are controlled independently from the classrooms and inadequate to 

provide code required ventilation rates for full occupancy. 

b. Area B:  

i. Ventilation in the original building is provided through operable windows 

(classrooms and administrative offices).  Natural ventilation such as this is 

virtually uncontrolled and dependent on pressure differential across the 

building envelope.  Exhaust fans present within this portion of the facility are 

inadequate to provide enough exhaust as a driving force for code required 

ventilation rates. 



c. Area C:   

i. Ventilation in the Lunch Room, Library, and Kitchen is provided through roof-

mounted air handling equipment with economizer function and outdoor air 

control.  If properly adjusted and controlled, this equipment should be capable 

of providing code required ventilation rates.   

ii. Ventilation in classrooms is provided through ducted fan coils located above 

the ceiling.  Motorized mixed air dampers allow adjustment of return air and 

outdoor percentages.  Relief is provided through a ducted barometric relief 

through a gravity hood at the roof. If properly adjusted and controlled, this 

equipment should be capable of providing code required ventilation rates 

2. Cooling systems are not present or inadequate. 

a. Classroom cooling is provided as an afterthought using through the wall or window 

mounted air conditioners. 

i. Condenser coils are not protected from damage and fins have been flattened 

by hail or other abuse limiting airflow through the condenser and associated 

cooling performance. 

ii. Unitary air conditioning systems are inadequately sized and do not directly 

condition (cool) the ventilation air, which likely causes temperature variations 

and comfort issues in the classrooms. 

b. Administrative office cooling is provided through four wall mounted mini-split fan 

coils served by a single outdoor heat pump.  Evaporators are present in the 

Business Manager, Main Office, Superintendent Office, and Break Room. 

i. Cooling is likely adequate in spaces with fan coils, but ventilation is decoupled 

and provided through operable windows, which likely leads to comfort issues 

when windows are open or inadequate ventilation when windows are closed 

during hot weather. 

c. Mechanical cooling is not present in the Gymnasium air handling system and cooling 

for this area is limited to free cooling provided by bringing in outdoor air during 

cooler weather. 

3. Steam boilers provide heat for Area A and B.  Boilers are beyond useful life expectancy. 

a. The original coal-fired steam boiler and associated coal stoker are beyond useful 

life expectancy and imminent failure should be expected.  Parts availability is likely 

nonexistent making routine maintenance difficult. 

b. Although the fuel oil steam boiler is in regular use and appears to be reasonably 

well maintained, the boiler system is almost 50 years old and is well beyond useful 

expectancy.  Routine failures should be anticipated. 

4. Multiple fuel sources are difficult to manage. 

5. Pneumatic control systems require frequent adjustment and are difficult to manage leading 

to comfort issues in Area A and B. 

6. Steam radiators in the original building tend to overheat and create comfort issues. 

 

HVAC Recommendations: 

1. Convert facility steam heating systems to hot water: 

a. Remove steam boilers, steam-to-hot water converter, steam radiators, steam unit 

heaters, steam piping and condensate trap.   

b. Replace with new propane-fired high-efficiency hot water boilers sized for the 

entire facility, including the eventual removal of existing hot water boilers in Area 

C.  Two boilers would be provided with each sized for 70% of the overall peak 

heating requirement.  The basement boiler room has limited access, so knockdown 

boilers would likely be required. 

c. Extend propane service line to basement boiler room. 

d. Remove distributed pumps in Area A and provide new boiler pumps and primary 

pumps located in basement boiler room. 



e. Provide new heating water piping for Facilities A and B.  Heating water piping 

mains for Area B should be adequately sized for future connection to Area C 

heating water systems. 

f. Provide new hydronic cabinet unit heaters at entrances and new hydronic unit 

heaters for the old gym. 

g. Equipment: 

 (2) Thermal Solutions ARC-1500 high efficiency condensing boilers (or 

equivalent). 

 (2) 150 gpm inline boiler pumps 

 (2) 230 gpm base mount variable speed pumps. 

 Associated air separator, expansion tank, and glycol feed system. 

 New hydronic cabinet unit heaters and unit heaters as required. 

2. Provide new HVAC units for Facilities A and B.  Two options are recommended for this work 

and further study of each would be required to provide a final recommendation: 

a. Option 1: Provide new packaged DX vertical unit ventilators with hydronic heating 

coils for classrooms in Facilities A and B.  Unit ventilators should incorporate a 

ducted intake, integral relief fan, and economizer function. 

 (12) Changeair classroom vertical unit ventilators. 

b. Option 2: Provide new Variable Air Volume (VAV) Rooftop Air Handlers (RTUs) for 

Area B.  Cooling would be provided through the RTU with a direct expansion 

refrigerant-based cooling coil with integral condensing unit and variable speed 

scroll compressors for capacity control.  Temperature control zones would be 

provided through VAV boxes with hydronic heating coils.  Classrooms in Area A 

would be provided with vertical unit ventilators as in Option 1. 

 (2) Trane Horizon RTU air handlers (10,000 cfm each) 

 (14) VAV reheat boxes 

 (3) Changeair classroom vertical unit ventilators. 

3. Although there have been discussions related to providing cooling for the gymnasium, we 

do not necessarily advocate demolition of the existing air handling system to provide a new 

air handler capable of cooling the gymnasium.  It is our understanding most events held in 

the gymnasium occur during the school year during temperate or cold weather.  We 

advocate a more in-depth review of the existing system to better provide free cooling during 

cooler weather by bringing in more outside air.   

a. Implementing or enhancing an economizer cycle for the existing air handler would 

also have the added benefit of additional ventilation for the gymnasium.   

b. Work associated with this would include provisions for relieving air from the 

building through new exhaust fans, likely increasing the size of the existing louver, 

and provisions for new temperature controls.   

c. Equipment: 

 (1) new intake louver, approximately 44 SF. 

 (2) Loren Cook 330 ACEB fans, approximately 5000 cfm each. 

4. Provide new duct-mounted DX cooling coils for fan coils in Area C. Cooling coils to include 

drain pan, condensate pump, and condensate drain piping.  Associated condensing units 

would be located on the roof directly above the fan coils. 

a. Equipment: 

 (10) Duct-mounted DX coils. 

 (10) 2-stage condensing units, approximately 3 tons each. 

5. Provide new direct digital controls for HVAC system.  Controls should be open protocol 

(BACnet) and competitively bid. 

  



D. OPINION OF PROBABLE CONSTRUCTION COSTS 

Fire Suppression: 

1. Install wet fire suppression system for entire building:  $205,000   
 

 

Plumbing: 

1. Install new domestic water service at north end of Area A to serve Area A and 

Area B: $17,500  

2.  Install new 2-inch copper main from new Area A domestic water service to 

basement boiler room in Area B.  Cap and abandon existing Area B domestic 

water service: $28,000  

3. Scope underground waste and replace any failing sections of pipe: $1,000 - $35,000 

4. Replace above grade waste and vent piping:  $50,000  

5. Install new water heater in Area B basement boiler room:  $3,500  

6. Replace mop service sink faucet (Area A) and chemical connections:  $1,500  

7. Replace water heater in Area C kitchen with high efficiency modulating water 

heater. $12,500  

8. Replace electric water heater in Area C boiler room. $3,500   
 

 

HVAC: 

1. Convert steam heating systems to hot water. $350,000  

2. Provide new HVAC units for Area A and Area B classrooms. $800,000  

3. Economizer function for gymnasium AHU. $75,000  

4. Cooling for Area C classrooms. $105,000  

5. New Direct Digital Controls for HVAC systems. $150,000  
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Project Memorandum 

 

Date: July 13, 2021 

To: Jeremy Altman, AIA 

 Jordan Burbach, AIA 

 

From: James Stampe, PE 

 

Project: New Underwood School 

Project No.: 21033 

 

Re: Electrical Reviews and Recommendations 

 

Skyline Engineering performed a walkthrough of the existing New Underwood school on June 9, 2021, to 

review existing electrical conditions and provide recommendations for improvements. Our review of 

electrical systems is a general overview of existing conditions and is not intended to be an exhaustive 

review of all issues. Due to volatile market conditions, any costs expressed here should be considered 

order of magnitude only and we recommend cost verification by trade contractors. 

 

For purposes of the existing facility assessment, the building is comprised of three areas.  This facility 

assessment references the building “areas” according to the following legend, starting from the West 

side of the facilities - 

A – Gym and Shop: 1972 Addition (approx. 18,400 GSF) 

B – High School: 1929 Building (approx. 18,250 GSF) 

C – Elem Classrooms: 1997 & 2002 Addition (approx. 17,200 GSF) 

 

This report is organized in in four general sections: 

A. Lighting 

B. Power 

C. Systems 

D. Opinion of Probable Construction Costs 

 

Each section indicates the notable conditions followed by engineering recommendations.  

 

A. LIGHTING  

 

1. Existing interior lighting is of mixed age, most all is T8 Fluorescent, and of mixed color 

temperature.  Older lighting in some areas of areas A and B is T12.  There are some 

incandescent throughout.  Exterior lighting has been updated to LED, but is not cutoff. 

2. Some classrooms have 4 lamp fixtures with center lamps removed – just too bright. 



3. Some classrooms fixtures have the lamps removed around the teaching interactive board 

because the lighting is too bright at the teaching wall. This is likely to do with using the 

interactive boards.  

4. Classroom controls are generally set up with the window row switched separately from the 

balance of the room. 

5. Emergency and exit lighting fixtures are generally where required, but all fixtures are aged. 

6. The area A gym high-bay lighting has been revised to LED. 

7. Much of the lighting in area A are surface-mounted with surface raceways. 

8. Much of the corridor lighting in area B are surface-mounted with surface raceways. 

Lighting Recommendations: 

 

A. We recommend all existing interior fluorescent and incandescent be upgraded to LED.  This 

is to save energy. 

B. The quantity of 2x4 fixtures in elementary area C classrooms may be reduced from 12/14 

down to 9 LED fixtures.  This is for comfort and to save energy. 

C. We recommend the exterior lighting that is not cutoff, be reconfigured or replaced with cut-

off to reduce glare, especially to the residences around the site. 

D. If new LED fixtures are installed, we recommend all classroom lighting controls be improved 

with dimming, wireless where necessary.  This is for comfort and teachability.  

E. We recommend occupancy sensors be installed where they would be most functional. This 

is for energy savings. 

F. Where fixtures are surface mounted, utilize shallow surface-mount kits (SMK’s) for a cleaner 

installation. 

  



 

B. POWER 

 

1. The original building, area B and gym, area A are powered from two OH service laterals and 

two 208v service entrances located in the NW corner of the facility in what is now the 

weight room.  One service is a 600 A breaker-style switchboard, and one is a 400 A fused 

disconnect. The switchboard and its breakers are past reliable useful life and should be 

replaced.  Should a breaker fail, replacement may be lengthy due to parts availability.  The 

switch would probably last 30 more years, but it is obsolete.  

a. WREA Provided meter load information and the 300E Ash St service is on two rates, 50 

& 13.  The peak demand billed over the last 2 years is 74KW, ~ 255 amps.  

2. The elementary addition, area C is powered from a single transformer with two exterior 

disconnects (one at 400A and one at 600A) in a fenced area and UG service laterals into the 

addition mechanical room feeding panels.  The panels are in good condition and probably 

have substantial safe service life remaining.  However, unless the disconnects at the 

transformer are supplemental, the service(s) probably do not meet current codes (service 

disconnects are required to be on the building).   

b. WREA provided meter load information and the East service is on Rate Code 50 and the 

peak demand billed over last 2 years is 80KW, ~ 275 amps. 

3. Separate meter near the front of the area B gym (south) which might act as a deduct electric 

heat meter on rate 13.   

a. WREA advise of a Peak KW on the heat meter as 6.2KW, ~ 17 amps. 

4. The facility does not have any form of backup power.  The Owner advises power has been 

stable and reliable. 

5. Many of the classrooms in Areas A and B appear to have multiple power outlets (mostly 

surface-mounted).  It appears the receptacles were added in conjunction with the Janklow 

schools communications wiring program. 

6. The classrooms and other spaces generally have plenty of receptacles.  However, codes now 

require tamper resistant receptacles and more GFCI protection of receptacles has been 

called for within the last two NEC updates. 

7. The facilities were not designed with central cooling systems.  It is not likely that the existing 

services can provide the required connections for comprehensive unitary cooling equipment 

and may not have the capacity for a comprehensive chiller/cooling system load. 

8. Power panels in the elementary, Area A are in good shape with substantial safe service life 

remaining.  The kitchen panels appear to include required shunt trip on fire under the hood.  

They are 1997 vintage, so safe functionality is becoming a concern. 

9. Except where noted above, the power panels in all areas except the elementary have likely 

reached end of safe service life. 

 

Power Recommendations: 

 

A. Update the Service(s) in the NW Corner of the facility. 

B. Review the service(s) in the north yard serving Area C and rework for compliance with the 

current codes. 



C. Capacity and/or connection will likely need to be increased if cooling is added.  As such, 

each service may need to be revised or replaced to support distributed or centralized 

cooling. 

D. Replace-in-place power panels over 25 years old to get new breakers providing functional 

trip protection.  Feeder can remain providing sufficient capacity exist.  

E. Address code required GFCI and tamper proof receptacles throughout the facility. 

F. Consider adding surge strips at interactive boards for general protection. 

G. A few of the surface power raceways and some outlets are in rough shape.  These should be 

walked down, replaced and/or secured. 

  



 

C. SYSTEMS 

 

1. The fire alarm functions are provided via a campus system, a Non-Addressable Simplex 4007 

located in the West entry to the original building, Area B.  The facility is not sprinklered, so 

the fire alarm system is the only detection / notification safety.  The system includes: 

 

a. Smoke detection in ALL rooms except those coved by heat detection. 

b. Heat detection in rooms such as vestibules and shows. 

c. Audio notification via horns – appearing to provide ample signal, not compliant with 

more recent voice evac requirements. 

d. Visual notifications via strobes – generally appearing compliant with today’s code. 

e. Pull stations are located at exits. 

f. Most classrooms and many other doors are equipped with door holds. 

g. System uses duct detection – for AHU’s, maybe some for FSD, but did not note any. 

h. Some detection devices are too close to diffusers or return grilles. 

i. Classrooms in the original building, area B do NOT include in-classroom horns and / or 

strobes.  Classroom 16 for example. 

 

Fire Alarm Recommendations:  

 

A. Update fire alarm system panel to an addressable panel supporting code-required voice 

evacuation. 

B. Add and/or update classrooms A/V appliances to speaker strobes. 

C. Replace detection devices with addressable. 

D. Remove duct detection if allowed by State Fire Marshal. 

E. Adjust detection locations where within 3 ft of air terminal. 

 

2. The clocks around the school are synchronous clocks, either ITC or American time standard. 

a. No changes necessary. 

 

3. Data cabling is a mix of cabling performances. 

a. Based on age, cabling within the addition is likely Cat 5e. 

b. Cabling within the original building, area B and gym area A appears to have been 

installed via the Janklow School Communications Wiring program.  Based on age, the 

majority of that cabling is likely CAT 5.  

c. There is a mix of WIFI equipment and cabling throughout the school. 

 

Data Cabling Recommendations: 

 

A. Remove most of the surface raceways and extraneous data cabling from the Janklow 

program. 

B. Add CAT 6A cabling to the teacher’s desk, interactive panels, WIFI access points, and 

other targeted locations. 



C. Update rack and switch and create a secure and environmentally controlled space, 

currently located in the NW corner of Area B. 

 

4. The phone system appears to be Avaya and is being used as the paging system. 

a. No changes necessary unless paging is insufficient in specific areas. 

 

5. The facility is wired with a class bell system.  Bells are generally wheellock located within the 

corridors.  System head end not identified. 

a. No changes necessary. 

 

6. Interactive board are generally In-focus interactive monitors.  The owner advises the staff 

prefers the interactive monitors over the short throw projector and/or Smart boards. 

a. No changes necessary, however, consistent interactive teaching tools should be 

considered. 

 

7. There are a few exterior CCTV cameras.  Make and models not known.  There are very few 

CCTV cameras within the facility.  Existing are wireless residential-grade Arlow cameras. 

 

CCTV Recommendations: 

A. Existing CCTV system does not meet today’s safety and security standards.  A new 

comprehensive system should be installed. 

 

8. The access control system is Paxton software loaded on a computer in the business 

managers office.  It was installed by CommTech. 

a. Existing entry is not very controlled due to space configurations.  

b. Existing access controls are very limited. 

 

ACS Recommendations: 

A. Existing access control should be reviewed from the top down.   

  



 

D. OPINION OF PROBABLE CONSTRUCTION COSTS 

 

Lighting: 

1. Keep majority of branch circuiting (correct a few locations). $5,000 

2. Update interior lighting to LED, 3000K.  2x2 and 2x4 Flatpanels are most feasible.   

(~ $3.5/SF - $4.5/SF)  

 Area A ~ 10,000 SF for total of $45,000. $45,000 

 Area B ~ 18,250 SF for a total of $82,000. $82,000 

 Area C ~ 17,200 SF for a total of $77,400. $77,500 

3. Update exterior lighting to LED cutoffs ~ 25 locations $32,000 

4. Update classrooms lighting controls with dimming of the LED $41,000   

 

Power: 

1. Replace building A services providing more connectivity. $55,000 

2. Correct building C services by adding disconnects ~ $, if required by AHJ. $35,000  

3. Upgrade Building Services to support cooling Upgrades – Pending Selections.  $20,000-$100,000  

4. Replace Power Panels over 25 years old ~ Approx 10 panels at $5000 each. $50,000  

5. Correct GFCI and Tamper Proof per latest NEC requirements, Approx 300 devices  $35,000 

6. Add surge suppression ~ $10,000 $10,000  

7.  Remove and rework surface raceways ~ $15,000   
 

 

HVAC: 

1. Fire Alarm, Update w/addressable FA & voice evac, classrooms speaker strobes. $130,000  

2. Data Cabling – Replace all with plenum-rated, CAT 6A ~ 250 cables. $65,000  

3. CCTV – Budget Range from $50,000 (30 cameras) to $300,000 (180 cameras). $50,000-$300,000  

4. Access Controls – Budget Range from $30,000 to $100,000. $30,000-$100,000  

 

SYSTEMS:


