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A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufactures: subject to requirements, provide products by the following: 
1. Communications Poles 

a. Code Blue – CB-1d 
 

2. Emergency Service Phones 
a. Provided by the University 

PART 3 - EXECUTION 

3.1 EMERGENCY POLE INSTALLATION REQUIREMENTS 

A. Free Standing Emergency Pole (FSEP) Placement. 
1. Free Standing Emergency Poles (FSEP) is placed to provide ready access to emergency services. 

University Police shall be consulted with prior to the placement of any FSEP. 
2. No joint use. Joint use of FSEP infrastructure is prohibited. FSEP infrastructure is not shared with 

other utilities except those needed to directly support FSEP requirements including WIFI and 
video surveillance. 

3. FSEPs shall be thoughtfully placed so they do not impact sidewalk or parking lot snow removal or 
pedestrian traffic flow. 

B. Installation Practice. 
1. Safety. Follow all campus safety policies when installing FESP. FSEP may be placed near high 

vehicular traffic areas. Care should be used when working in congested areas. 
2. FSEP designator. Campus emergency poles shall be assigned a designator by University Police to 

aid in maintenance and repair. 
3. Venting air gap. Installers shall provide a minimum ½-inch air gap between the concrete base and 

the FSEP pedestal. This gap facilitates moisture (dew) evaporation. A venting gap of no larger 
than 1 inch is desired. A gap larger than 1 inch would possibly allow snow, dust, and trash to blow 
into the FSEP. Larger gaps would also allow rodents to nest in the pole. 

4. Grounding rod. A grounding rod shall be placed in each concrete pad that supports a FSEP 
pedestal. The copper grounding rods shall be a minimum ½ inch in diameter by 8 feet in length. 
Bond and ground all metallic parts to the grounding rod with a minimum 6-AWG insulated, green 
conductor. 

5. IT conduits. IT Services requires one Trade Size 2, 2-inch conduit to support voice and data 
connectivity to the FSEP. Conduit is to be sized to support wireless access point video 
surveillance cameras. 

6. Electrical conduits. One Trade Size 1, 1-inch conduit shall be placed to support the FSEP power 
requirements. 

7. Electrical service. Place a dual gang four-plex 120V, 20A electrical box in the lower portion of 
each FSEP. The receptacle shall be a minimum of 8 inches above the base. 

8. Conduit depth. The tops of underground conduits supporting FSEP installations shall be placed a 
minimum of 30 inches below grade. 

9. Direct buried cables. Direct buried cable shall be placed a minimum of 24 inches below grade, if 
used. 

10. Water infiltration and seepage mitigation. FSEP conduits shall be sealed to preclude water 
infiltration and seepage. Conduit runs serving FSEPs shall be placed so that water infiltration and 
seepage flows away from buildings and towards maintenance holes or handholes. A minimum 
drain slope of 12.5 inches per 100 feet is required when extending conduits away from building 
structures. 
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11. Electrical underground clearances. The minimum clearance between electrical conduits and 
underground IT conduits is 12 inches of well-tamped earth or 3 inches of concrete. Joint trenches 
are permitted if these clearances can be maintained. 

12. Foreign structure underground clearances. The minimum clearance for parallel underground 
foreign structures such as gas, oil, or water pipelines is 12 inches of well-tamped earth. The 
minimum clearance for crossing underground foreign structures is 6 inches of well-tamped earth. 

13. Conduit bends. There shall be no more than the equivalent of two 90-degree bends, or 180-degrees 
total, between pulling points, including kicks (a pipe bend of less than 45-degrees made to change 
the pipe’s direction) and offsets (two mirror-image bends made to avoid an obstruction). 
Manufactured bends shall be used where possible. Back-to-back 90-degree bends placed closer 
together than 10 feet shall be avoided. 

14. Sweeps. Sweeps are preferred to 90-degree bends. Trade Size 2, 2-inch conduit sweeps should 
possess a minimum 24-inch bend radius. 

15. Diverts. The maximum divert or change in direction in any plane between lengths of straight rigid 
conduit without the use of bends or sweeps shall be limited to 5 degrees. 

16. Soil compaction. The trench shall be backfilled with native soil in lifts no greater than 12 inches. 
The replaced soil shall be mechanically compacted by tamping to maintain a minimum relative 
density of 90 percent. 

17. Certification and commissioning. All underground conduits shall be tested prior to 
commissioning. Underground conduits shall be certified by pulling a mandrel through them. The 
mandrel shall be equivalent to the nominal inside conduit diameter. If the mandrel does not pass 
through the conduit, the conduit must be repaired or replaced at the failure point. University 
personnel shall witness the certification test and commission the underground conduits in writing. 

18. Warning tape and markings. Orange detectable warning tape shall be placed within 12 inches to 18 
inches of the surface for the length of the IT underground conduit run used to support FSEP. Red 
detectable warning tape shall be placed within 12 inches to 18 inches of the surface for the length 
of the electrical underground conduit run used to support FSEP. Use red detectable tape if a joint 
trench was used. 

19. FSEP installation documentation. As-builts of the installed FSEPs shall be delivered to University 
Police, in the prescribed format and media. 

C. ADA Telephony Requirements. 
1. Access pad. The FSEP shall have a minimum clear access pad of 30 inches by 48 inches in front 

of the operational part of the pole as shown in the sketch. 

 

 
2. The highest operational part of the FSEP shall be no higher than 48 inches above the ground 

(access pad). 
3. Barriers to FSEP access by wheelchairs, crutches, and walkers shall be eliminated. Curbs, rough 

terrain, unpaved access pads, etc shall be avoided when placing a FSEP. 
4. The FSEP installation shall comply with the following ADA side reach requirements. 

a. Maximum side reach height shall be 54 inches. 
b. Minimum side reach height shall be 9 inches. 
c. Maximum side reach height over an obstruction that is 24 inches wide and 34 inches high 

shall be 46 inches. 
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5. The FSEP installation shall comply with the following ADA front reach requirements. 

a. Maximum forward reach height shall be 48 inches. 
b. Minimum forward reach height shall be 15 inches. 
c. Maximum front reach height over an obstruction shall be 44 inches. 

 

D. Communications Media. 
1. All FSEP communications media is provided by the IT Services department and is managed under 

a separate contract. 
2. Fiber optic media. IT Services shall place 6 strands of single mode fiber (SMF) or 6 strands of 50-

micron multimode fiber (MMF) to the FSEP, as required by distance and application. 
3. Copper media. IT Services shall place 6-pairs of copper wire to each FSEP. Depending upon 

distance, 22 (0.64 mm) or 24 (0.5 mm) AWG shall be used. The outside plant copper cable shall 
be shielded twisted pair (STP) or other copper media as selected by IT Services. IT Services will 
bond and ground all copper media entering campus buildings. 

4. Phone line current. To reliably operate, the Code Blue phone requires a minimum of 20mA line 
current. 

E. Installation Examples. 
1. Picture 1, as shown below, shows a properly installed FSEP. It has an access pad exceeding 48 

inches by 30 inches in front of the operating panel. The highest operable mechanism is below 48 
inches. Finally, it has a ½-inch to 1-inch gap at its base to facilitate moisture evaporation. 
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2. Picture 2, below, illustrates an improperly installed FSEP. The FSEP does not have an ADA 
compliant access pad in front of the operating panel. The pad space is too small. Additionally, the 
highest operating mechanism exceeds 64 inches in height, well above the ADA required 48 inches. 
The FSEP does have a ½-inch air gap at its base to facilitate moisture evaporation. 

 
3. Picture 3, on the next page, shows an improperly installed FSEP. The FSEP does not have an 

ADA compliant access pad in front of the operating panel. Additionally, the highest operating 
mechanism exceeds 48 inches in height. Finally, the FSEP does have a ½-inch air gap at its base to 
facilitate moisture evaporation. 

 
4. Picture 4 is presented below. It portrays an improperly installed FSEP. The FSEP does not have 

ADA compliant access. That is, the 360-degree curb prevents access by wheelchairs. Additionally, 
the access pad in front of the operating panel is inadequate. 

 
5. Picture 5, as shown below, is an improperly installed FSEP. The FSEP lacks a minimum ½-inch 

air gap to prevent moisture build up inside the pole. Note the apparent seepage. 
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3.2 EMERGENCY SERVICE PHONE INSTALLATION REQUIREMENTS 

A. Emergency Services Phone (ESP) Placement. 
1. Emergency Service Phones are to be placed to provide ready access to emergency services. They 

are to be placed 1 per floor near common areas including elevator lobbies and bathrooms. Larger 
floor plates may require 2 locations per floor. University Police shall be consulted with prior to the 
placement of any ESP. 

B. Installation Practice. 
1. IT conduits and back-boxes. IT Services requires one Trade Size 1, 1-inch conduit to support 

voice connectivity to the ESP. Backbox shall be 2-gang deep with single gang mud ring. 

C. ADA Telephony Requirements. 
1. The ESP installation shall comply with the following ADA side reach requirements. 

a. Maximum side reach height shall be 54 inches. 
b. Minimum side reach height shall be 9 inches. 
c. Maximum side reach height over an obstruction that is 24 inches wide and 34 inches high 

shall be 46 inches. 
 

2. The ESP installation shall comply with the following ADA front reach requirements. 
a. Maximum forward reach height shall be 48 inches. 
b. Minimum forward reach height shall be 15 inches. 
c. Maximum front reach height over an obstruction shall be 44 inches. 

D. Communications Media. 
1. All ESP communications media is provided by the IT Services department and is managed under a 

separate contract. 
 

END OF SECTION 27 32 53 
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SECTION 27 40 00 - AUDIO-VIDEO SYSTEMS 

PART 1 - GENERAL 

1.1 REFERENCES 

A. General p rovisions of C ontract, i ncluding Gene ral an d Sup plementary C onditions and Division-1 
Specification sections. 

B. Architectural, Electrical, and Techno logy Drawings.  Other systems drawings may apply.  Di vision 26 
Basic Electrical Materials and Methods sections apply to work of this section. 

1.2 SUBMITTALS 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.3 QUALITY ASSURANCE 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.5 SEQUENCING AND SCHEDULING 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.6 PROJECT SITE CONDITIONS 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.7 WARRANTY 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.8 SPECIFICATION RESPONSE 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.9 DEFINITIONS 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers: Subject to compliance with requirements provide products by the following: 
1. Cables: 

a. Video Coax: (Conduit) 8281A Belden, or equal  
b. Video Coax: (Plenum) 88281 Belden, or equal  
c. Audio: (Conduit) 8762 Belden, or equal  
d. Audio: (Plenum) 88761 Belden, or equal  
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e. Speaker Cable: 9717 Belden or equal 
f. RGB Coax Cables: 308-319-1167A Anixter 
g. RGB Coax Cables: 1167B Belden 
h. RGB Coax Cables: V4-3C Canare 
i. (a,b,c) Equivalent: Anixter 
j. (a,b,c) Equivalent: Carol 
k. (a,b,c) Equivalent: Manhattan 
l. (a,b,c) Equivalent: Chester 
m. AT&T 62.5/125 micron, FDDI, grade fiber terminated in ST connectors 

PART 3 - EXECUTION  

A. System Performance Requirements 
1. General: 

a. The University Office of Educational Support Services has been assigned responsibility for 
providing audiovisual services to the University entities.  This includes, but is no t limited 
to: audio systems, video systems, integrated audiovisual control systems, and audio/video 
distribution systems.  Th is includes determining su itability o f p roposed uses, compliance 
with appropriate codes and standards, periodic removal and/or replacement of components 
and extensions or additions to distribution systems. 

b. The Educational Support Services office will work with all the The University entities to 
assist in the audiovisual design of classrooms, distance lea rning classrooms, lecture halls, 
control/monitoring rooms and conference rooms as needed for the T he University campus 
and sh all b e co nsulted ex tensively du ring t he project d esign thr ough th e Th e Un iversity 
Project Manager. 

2. Procedures: 
a. To facilitate provisioning of audiovisual design services to the The University entities, The 

University Facilit ies Pro jects will prov ide t he Edu cational Supp ort Serv ices Office with 
preliminary floo r pl an drawings for al l new b uilding co nstruction a nd/or m ajor rem odel 
projects. 

b. Educational Su pport Services eng ineering staff m embers will m eet with  new bu ilding 
occupants, aud iovisual syste m en d-users, Th e Un iversity Facil ities P lanning and  oth er 
interested parties to determine audiovisual needs and/or requirements. 

c. The preliminary floor plans provided to the Office of Educational Support Services will be 
marked to show serv ice locations and space requirements and will be returned to Facilities 
Planning for inclusion in final plans. 

3. Classrooms: 
a. Each audiovisual classroom shall be connected to a central audio / video distribution room, 

patching and/or routing syste m as re quired.  Connections t o a nd from  each classroom  
should include, but not be limited to: (2) RG-6 coaxial cables, (3) shielded audio cables, (3) 
CAT5/6 UTP cab les, and 2  fiber-optic cables.   In frastructure for th is location shall be a 
triple-gang low voltage electrical box m ounted at recepta cle height wit h (2) 1.25” E MT 
conduits extending to an accessible location above ceiling.   These connections may not be 
required fo r smaller sco pe classroom in stallations and  will b e sp ecified as requ ired b y 
Educational Support Services.  (Drawing Symbol “TC” – See Illustration Ex. 1) Acceptable 
input plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc – Standard and Custom Fabricated 
3) Extron – AAP/MAAP Standard Plate Modules 

 
b. Each classroom shall include on t he front wall a LAN / Telco “A / B” jack per campus IT 

standard.  The se network l ines must be i nstalled by or un der the direction and control of 
The University IS.  Th ere shall be located d irectly ad jacent to  th is “A/B” jack, a duplex 
power rece ptacle and a udiovisual i nput plate.  Inf rastructure f or t his l ocation s hall be a  
single-gang, low voltage electrical box mounted at standard receptacle height, with (1) .75” 
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EMT conduit extending to an accessible ceiling location.  This  requirement may be in l ieu 
of, or i n a ddition t o, c onnectivity of an i nstructor podium /  i nstructor desk via an  
audiovisual floor box.  (Drawing Symbol “AB” – See Illustration Ex. 1)   

c. Each classroom will have a dedicated audiovisual inpu t plate fo r connection of presenter 
computers and other audiovisual presentation sources as required. A dedicated audiovisual 
input plate s hall be installed on the front wall of the  room directly  adjacent to a LAN /  
Telco jack and d uplex receptacle.  Add itional audiovisual input locations may be required 
depending on the layout and specific need for each classroom.  Each classroom audiovisual 
input p late lo cation sh all b e triple-gang low-v oltage electrical b ox, wit h (2 ) 1.25” EMT 
conduits ex tending to  an  accessib le location above ceiling .   Th is requirement may be in  
lieu o f, or in  addition to , con nectivity o f an in structor p odium / in structor d esk v ia an  
audiovisual floor box.  (Drawing Symbol “WP” – See Il lustration Ex.1) Acceptable input 
plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc – Standard and Custom Fabricated 
3) Extron – AAP/MAAP  

 
d. Each class room shall include a ceiling m ounted projection screen or projection sc reen(s) 

depending on t he si ze dimensions an d vi ewing re quirements fo r t he a udience.  
Recommended pr ojection screen si ze i s t o be  det ermined wi th t he following formula:  
Maximum vi ewing di stance fr om t he screen t o t he f urthest vi ewer divided by /  6  = 
recommended screen height.  Al l pr ojection screens s hall be wi descreen 16: 10, 1 6:9, o r 
15:10 aspect ratio.  The b ottom of the projection screen may extend no less than 40” AFF 
for adequate audience viewing. Projection Screens should be cei ling and/or wall mounted 
to extend in front of classroom whiteboards, chalkboards, and etcetera wall obstacles.  All 
projection sc reens s hall be  motorized el ectric models. Screen m otors shall include 
integrated low vo ltage con trol i nterfaces and  l ow vo ltage co ntrol wall switch es fo r 
external/remote operation. Infrastructure for the s creen switch location includes a si ngle-
gang low voltage box mounted at standard switch height with a si ngle .75” EMT conduit 
extending above ceiling to a n accessible location. The low voltage screen switch shall be  
installed in  cl ose proximity to  the roo m entry ligh ts and  system  co ntrol panel. Screen  
electrical j unction boxes shall be installe d in an accessible ceiling location. (Dra wing 
Symbol “SC” – See Il lustration Ex.1) Acceptable projection screen models include but are 
not limited to: 
 
1) Da-Lite  - Tensioned Advantage Electrol w/ Integrated LVC 
2) Da-Lite - Advantage Electrol w/ Integrated LVC 
3) Da-Lite – Tensioned Contour Electrol w/ Integrated LVC 

 
e. Each class room shall include a ceiling mounte d LCD g raphics pr ojector o r projector(s) 

depending on the size dimensions and viewing requirements for the audience.  All graphics 
projectors shal l be wi descreen 1 6:10, o r 15: 10 as pect rat io wi th a minimum (WX GA 
1280x800) native resolution.  All graphics projectors should be of adequate brightness and 
contrast to overcome standard classroom ambient lighting conditions. LCD projectors 3000 
ANSI lumens and above are specifically required for all classrooms. Infrastructure for this 
location in cludes an  un-switched duplex power recep tacle to  be lo cated in th e ceil ing 
surface di rectly adjace nt to the projector mounting loca tion.  Additional infrastructure  
includes building network connectivity v ia Th e Un iversity stan dard “A/B” d ata jack 
located directly adjacent to the projector mounting location and duplex receptacle.  Duplex 
receptacle and data j ack m ay also ter minate into an above ceiling, ple num enclosure  as  
required.  (Drawing Symbol “A/B” – See Illustration Ex.1) Acce ptable graphics project or 
models include, but are not limited to: 
1) NEC – PA550W – 5500 Lumen, WXGA, LCD Projector 
2) NEC – NP-3250W – 4000 Lumen, WXGA, LCD Projector 
3) NEC – NP-M300W – 3000 Lumen, WXGA, LCD Projector 



University of Colorado Denver | Anschutz Medical Campus 
Guidelines and Design Standards 

30 June 2011

 

 AUDIO VIDEO SYSTEMS 27 40 00 - 4

 
All ceiling projectors are to be securely mounted using The University standard mounting 
hardware.  Suspended ceiling tile-bridge m ounts are acceptable for mounting projectors of 
less than 35 pounds.  All til e bridge mounts must be securely tied to the ceilin g structure.  
All mounting points included with t he ceiling tile  bridge must be secure d.  All projectors 
should b e mech anically mo unted to  be cen ter aligned  with th e projection screen .  
Mechanical, horizontal and vertical lens shift may be used to optimize the image. Digital 
keystone and pixel correction options are not accepta ble options to overcom e mechanical 
mounting alignment errors.  Acceptable projector mounting hardware models include: 

 
4) Chief Manufacturing – RPMA Projector Mount Bracket 
5) Chief Manufacturing – CMS Series Mounting Hardware 

 
f. Smaller classrooms may include a d irect-view television monitor in lieu o f, or i n addition 

to, a video projection system depending on the size dimensions and viewing requirements 
for the a udience.  All di rect-view telev isions sh all be widescreen 16 :9, 16 :10, or 15:10 
aspect ratio with a minimum 1080p native video resolution. Infrastructure for th is location 
includes an un-s witched, re cessed, duplex power recept acle to be located in the wall 
directly behind the telev ision location at 72” AFF. A doub le-gang, low voltage electr ical 
box with (1) 1.25” EMT co nduit ex tending to  ab ove ceilin g in  an  accessib le lo cation 
mounted at 72” AFF shall be located directly adjacent to the duplex receptacle and LAN / 
Telco “ A/B” jack. (Drawing Sym bol “M” – See Illustration Ex.1) Acceptable telev ision 
models include, but are not limited to: 
 
1) Sharp - Aquos LC Series Televisions 

 
All di rect-view television displays are t o be securely wal l-mounted using The University 
standard mounting hardware.  Tel evision mounts must be secure d to metal wall-studs not 
more th an 1 6” fro m cen ter to  cen ter with  Hilti ¼” HTB Ho llow Wall An chors.  All  
supplied hardware mounting points must be securely anchored to studs.  Wall backing may 
be required as necessary under direction from Educational Support Services. Ceiling mount 
installation of direct-view displays is not preferred, although it may be r equired in unique 
situations a s necessary, under di rection from  Educational  Support Se rvices.  Acceptable 
television mount models include: 

 
2) Chief Manufacturing – LTM, XTM Fusion Series Tilt Wall Mounts 
3) Chief Manufacturing – MWR Series Swing-Arm Wall Mounts  

 
g. Sound reinforcement systems shall be built into larger classrooms as requ ired.  A pair of 

surface mount speakers shall be installed on the front wall or ceiling of each classroom – 
facing t he au dience.  Wall mounted s peakers s hall requi re a si ngle-gang l ow-voltage 
electrical box mounted directly behind the speaker location at 96” AFF with (1) .75” EMT 
conduit extending to above ceiling in an accessible location.  (Drawi ng Symbol “S” – See 
Illustration Ex .1) De pending on t he si ze of t he cl assroom, addi tional di stributed 70V 
ceiling speakers may be employed for adequate sound coverage.  Acceptable surface mount 
speaker models include: 
 
1) JBL – Control Contractor Series Surface Mount Speaker 
2) Tannoy – I Series Surface Mount Speaker 
3) Tannoy – DI Series Surface Mount Speaker 

 
h. Each classroom shall have a  central audiovisu al equipment rack location within.  Sm aller 

classroom desi gns m ay l ocate equi pment wi thin a m ultimedia po dium/lectern.  Lar ger 
systems may requi re an  ext ernal wall-mount o r fl oor-standing eq uipment rac k.  All AV 
rack locations shall include a dedicated 20A duplex receptacle w ith no sh ared ground or 
neutral electrical wiring.  All AV equipment rack locations shall at minimum include an 8” 
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x 8 ” scr ew cov er (Hoffman Typ e) pull box  w ith (3) 1.25 ” EMT condu its ex tending to  
above ceiling i n an accessibl e location. T he rack pull box shall be lo cated adjacent to the  
dedicated 2 0A d uplex rece ptacle.  M ounting hei ghts for wal l rac k el ectrical/pull b oxes 
shall be 5 0” AFF.  M ounting heights for floor-standing equipment racks shall be st andard 
receptacle height.  (Drawi ng Symbol “R” – See Illustration Ex.1) Acceptable equipment 
rack models include, but are not limited to: 
 
1) Middle Atlantic – WRK Series Floor Standing Equipment Rack 
2) Middle Atlantic – ERK Series Floor Standing Equipment Rack 
3) Middle Atlantic – DWR Series Sectional Wall Mount Equipment Rack 
4) Middle Atlantic – EWR Series Sectional Wall Mount Equipment Rack 
5) Middle Atlantic – WRS Series Low Profile Equipment Rack 

 
i. Each classroom that requires a p odium will include an audiovisual floor box, which shall 

be located directly underneath the podium location.  The audiovisual floor box will include 
knockouts and conduit pathways for dedicated network “A/B”, audio / video cabling, and 
AC po wer cabling.   A similar layout wo uld be use d fo r ot her fl oor b ox locations as 
required within the classroom. (Drawing Symbol “FB” – See Illustration Ex.1) Acceptable 
audiovisual floor box models include:   
 
1) Wiremold / Legrand - Evolution 6AT / 8AT Series Poke-Thru Floor Devices 
2) Wiremold / Legrand – RFB4 On Grade Floor Boxes  
3) FSR – FL Series Concrete Pour In / Raised Access Boxes 

 
j. Each classroom sh all in clude a p an/tilt/zoom ca mera lo cation for th e purposes of lecture 

capture and portable videoconference integration.  The camera shall typically be locate d at 
the rear o r si de wal l of t he cl assroom wi th a cl ear vi ew of t he pre senter des k /  podi um 
location.  Infrastructure for this lo cation includes a sing le-gang, low vo ltage electrical box 
mounted at 96” AFF with (1) .75” EMT conduit extending to above ceiling in an accessible 
location.  A duplex receptacle shall be insta lled directly adjacent to  the camera location at 
96” AFF.  (Drawing Symbol “CA” – See Illustration Ex.1)  

k. Each t ypical c lassroom shal l i nclude a wa ll mounted a udiovisual sy stem cont rol pa nel.   
Infrastructure for this location includes a triple-gang low voltage electrical box mounted at 
standard s witch hei ght wi th (1) 1.00” E MT con duit ext ending t o a bove cei ling i n an  
accessible loc ation.  The control pa nel shall typically be installed adjacent to t he low-
voltage projection screen switch and room lighting controls.  (Drawing Symbol “CP” – See 
Illustration Ex.1)  Acceptable audiovisual control panel models include: 
 
1) Extron – Medialink MLC Series Control Panels 
2) AMX – Novara Series Control Panels 

 
l. Classroom lighting z ones sh ould be ar ranged t o be di mmable and/ or on/ off co ntrollable 

from the front of the room to the rear of the room.  Specifically, the first row of classroom 
lighting shall be o n a sepa rate l ighting zone so t hat excessive l ight does not  degrade the 
quality of the video d isplay systems typically located on the front wall of the classroom.   
Light switches, dimmer controls, etc. shall typically be mounted at standard switch height 
in close proximity behind the presenters desk / podium, and shall be directly adjacent to the 
low voltage screen control switch and system control panel.  (Drawing Symbol “LI” – See 
Illustration Ex.1) 
 

4. Lecture Halls: 
a. Each audiovis ual lecture hall shall be connect ed t o a cent ral audi o /  vi deo di stribution 

room, monitoring room, patching and/or routing system as req uired.  C onnections to and 
from each lecture hall should include, but not be limited to: (2) R G-6 coaxial cables, (3) 
shielded audio cables, (3) CAT5/6 UTP cables, and 2 fiber-optic cables.   Infrastructure for 
this location shall be a triple-ga ng low voltage electrical box mounted at receptacle height  
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with (2) 1.25” EMT conduit s extending to an accessible location above ceiling.   These  
connections m ay n ot be required fo r sm aller scop e lecture h all installatio ns an d will b e 
specified as required by E ducational S upport Se rvices.  (Drawing Sy mbol “TC ” – See 
Illustration Ex. 2) Acceptable input plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc – Standard and Custom Fabricated 
3) Extron – AAP/MAAP Standard Plate Modules 

 
b. Each lecture hall shall include on the front wall a LAN / Telco “A / B” jack per campus IT 

standard.  The se network l ines must be i nstalled by or un der the direction and control of 
The University IS.  Th ere shall be located d irectly ad jacent to  th is “A/B” jack, a duplex 
power rece ptacle and a udiovisual i nput plate.  Inf rastructure f or t his l ocation s hall be a  
single-gang, low voltage electrical box mounted at standard receptacle height, with (1) .75” 
EMT conduit extending to an accessible ceiling location.  This  requirement may be in l ieu 
of, or i n a ddition t o, c onnectivity of an i nstructor podium /  i nstructor desk via an  
audiovisual floor box.  (Drawing Symbol “A/B” – See Illustration Ex. 2)   

c. Each lecture hall will h ave a d edicated audiovisual input plate for co nnection of presenter 
computers and other audiovisual presentation sources as required. A dedicated audiovisual 
input plate sha ll be installed on t he front wall of the room directly adjacent to the L AN / 
Telco jack and d uplex receptacle.  Add itional audiovisual input locations may be required 
depending on the layout a nd speci fic need for each lecture hall.  Each lecture hall 
audiovisual input plate location shall be a triple-gang low-voltage electrical box mounted at 
standard rece ptacle height, with (2) 1.25” EMT c onduits extending to a n accessi ble 
location above ceiling.   This requirement may be in lieu of, or in addition to, connectivity 
of an instructor podium / instructor desk via an a udiovisual floor box.  (Drawing Symbol 
“WP” – See Illustration Ex. 2) Acceptable input plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc – Standard and Custom Fabricated 
3) Extron – AAP/MAAP  

 
d. Each lecture hall shall include two or more ceiling mounted projection screens depending 

on t he size d imensions a nd vi ewing re quirements for the a udience.  Rec ommended 
projection screen size is t o be determined with the following formula:  Maximum viewing 
distance f rom the scree n t o the fu rthest vi ewer divided by /  6 = rec ommended scre en 
height.  All projection screens shall be widescreen 16:10, 16:9, or 15:10 aspect ratio.  The 
bottom of t he projection screen may extend no l ess than 40” AFF for adequate audience 
viewing.  Projection Screens should be cei ling and/or wall mounted to extend in front of 
lecture hall whiteboards, chalkboards, and etcetera wall obstacles.  All projection sc reens 
shall be motorized electric models. Screen m otors sh all in clude in tegrated lo w voltage 
control in terfaces an d low vo ltage con trol wall switch es fo r ex ternal/remote o peration. 
Infrastructure for t he sc reen swi tch l ocation i ncludes a  si ngle-gang, low voltage b ox 
mounted at standard switch height with a single .75” EMT conduit extending above ceiling 
to an accessi ble location. The low volt age scree n s witch s hall be installed in close  
proximity to the room entry lights and system control panel. Any screen electrical junction 
boxes shall be installed in a n accessi ble c eiling location. (Dra wing Symbol “SC” – See 
Illustration Ex. 2) Acceptable projection screen models include but are not limited to: 
 
1) Da-Lite  - Tensioned Advantage Electrol w/ Integrated LVC 
2) Da-Lite - Advantage Electrol w/ Integrated LVC 
3) Da-Lite – Tensioned Contour Electrol w/ Integrated LVC 

 
e. Each lecture hall sh all in clude two  or mo re ceiling  mo unted LCD graphics proj ectors 

depending on the size dimensions and viewing requirements for the audience.  All graphics 
projectors shal l be wi descreen 1 6:10, o r 15: 10 as pect rat io wi th a minimum (WX GA 
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1280x800) native resolution.  All graphics projectors should be of adequate brightness and 
contrast to overcome typical lecture hall ambient lighting conditions. LCD projectors 4000 
ANSI lumens and above are specifically required for all lecture halls. Infrastructure for this 
location in cludes an  un-switched duplex power recep tacle to  be lo cated in th e ceil ing 
surface di rectly adjace nt to the projector mounting loca tion.  Additional infrastructure  
includes building network connectivity v ia Th e Un iversity stan dard “A/B” d ata jack 
located directly adjacent to the projector mounting location and duplex receptacle.  Duplex 
receptacle and data j ack m ay also ter minate into an above ceiling, ple num enclosure  as  
required.  (Drawing Symbol “A/B” – See Il lustration Ex. 2) Acceptable graphics projector 
models include, but are not limited to: 
 
1) NEC – PA550W – 5500 Lumen, WXGA, LCD Projector 
2) NEC – NP-3250W – 4000 Lumen, WXGA, LCD Projector 

a) All cei ling pr ojectors a re t o be secu rely mounted using T he U niversity 
standard m ounting hardware.  Susp ended ceiling tile-bridge m ounts are 
acceptable for m ounting projectors of less than 35 pounds.  All tile bridge  
mounts must be securely tied to the ce iling structure.  All mounting points 
included with the ceiling tile b ridge must be secured.  All projectors should 
be m echanically mounted t o be cent er al igned wi th t he pro jection scr een.  
Mechanical, horizontal and  vertical len s sh ift may b e u sed to  optimize th e 
image. Digital keystone and pixel correction options are not accepta ble 
options to overcome m echanical m ounting alignm ent errors .  Acceptable 
projector mounting hardware models include: 

3) Chief Manufacturing – RPMA Projector Mount Bracket 
4) Chief Manufacturing – CMS Series Mounting Hardware 

 
f. Sound reinforcement systems shall be built into lecture halls as required.  A pair of surface 

mount speakers shall be i nstalled on the front wall or ceiling of each lecture hall – facing 
the audience.  Wall mounted speakers shall require a single-gang low-voltage electrical box 
mounted di rectly behi nd t he speake r l ocation at  96” A FF wi th ( 1) . 75” EM T co nduit 
extending to above ceiling in a n access ible location.  (Dra wing Sy mbol “S” – See 
Illustration E x. 2 ) De pending o n t he si ze of t he l ecture hall, ad ditional di stributed 70V 
ceiling speakers may be employed for adequate sound coverage.  Acceptable surface mount 
speaker models include: 
 
1) JBL – Control Contractor Series Surface Mount Speaker 
2) Tannoy – I Series Surface Mount Speaker 
3) Tannoy – DI Series Surface Mount Speaker 

 
g. Each lecture hall shall have a central audiovisual equipment rack location within.  Smaller 

lecture hal l de signs m ay locate equi pment wi thin a multimedia podi um/lectern.  Large r 
systems may requi re an  ext ernal wall-mount o r fl oor-standing eq uipment rac k.  All AV 
rack locations shall include a dedicated 20A duplex receptacle w ith no sh ared ground or 
neutral electrical wiring.  All AV equipment rack locations shall at minimum include an 8” 
x 8 ” scr ew cov er (Hoffman Typ e) pull box  w ith (3) 1.25 ” EMT condu its ex tending to  
above ceiling i n an accessibl e location. T he rack pull box shall be lo cated adjacent to the  
dedicated 2 0A d uplex rece ptacle.  M ounting hei ghts for wal l rac k el ectrical/pull b oxes 
shall be 5 0” AFF.  M ounting heights for floor-standing equipment racks shall be st andard 
receptacle height.  (Dra wing Symbol “R” – See Illustration Ex. 2) Acceptable equipment 
rack models include, but are not limited to: 
 
1) Middle Atlantic – WRK Series Floor Standing Equipment Rack 
2) Middle Atlantic – ERK Series Floor Standing Equipment Rack 
3) Middle Atlantic – DWR Series Sectional Wall Mount Equipment Rack 
4) Middle Atlantic – EWR Series Sectional Wall Mount Equipment Rack 
5) Middle Atlantic – WRS Series Low Profile Equipment Rack 
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h. Each lecture hall th at requires a podium will include an audiovisual floor box, which shall 
be located directly underneath the podium location.  The audiovisual floor box will include 
knockouts and conduit pathways for dedicated network “A/B”, audio / video cabling, and 
AC po wer cabling.   A similar layout wo uld be use d fo r ot her fl oor b ox locations as 
required with in th e lecture h all. (Drawi ng Symbol “FB ” – See Illustration Ex. 2)  
Acceptable audiovisual floor box models include:   
1) Wiremold / Legrand - Evolution 6AT / 8AT Series Poke-Thru Floor Devices 
2) Wiremold / Legrand – RFB4 On Grade Floor Boxes  
3) FSR – FL Series Concrete Pour In / Raised Access Boxes 

i. Each lecture hall shall include one or more pan/tilt/zoom camera locations for the purposes 
of l ecture cap ture a nd/or videoconference i ntegration.  The cameras shall typ ically b e 
located on th e w alls of t he classroom w ith a clear  view of  th e pr esenter d esk /  podiu m 
location, and the audience participants.  Infrastructure for each of these locations includes a 
single-gang, low voltage electrical box mounted at 96” AFF with (1) 1.00” EMT conduit 
extending to above ceiling in an accessible l ocation.  A duplex receptacle shall be installed 
directly adjace nt to eac h ca mera location at 96” AFF.  (Drawing Sy mbol “C A” – S ee 
Illustration Ex. 2)  

j. Lecture hall l ighting zones should be arranged to be dimmable and/or on/off controllable 
from the front of the room to the rear of the room.  Specifically, the first row of classroom 
lighting shall be o n a sepa rate l ighting zone so t hat excessive l ight does not  degrade the 
quality of the video d isplay systems typically located on the front wall of the classroom.   
Light switches, dimmer controls, etc. shall typically be mounted at standard switch height 
in close proximity behind the presenters desk / podium, and shall be directly adjacent to the 
low voltage screen control switch and system control panel.  (Drawing Symbol “LI” – See 
Illustration Ex. 2) 
 

5. Conference Rooms: 
 
a. Each audiovisual conference room shall be connected to a central audio / video distribution 

room, monitoring room, patching and/or routing system as req uired.  C onnections to and 
from each conference room should include, but not be limited to: (2) RG-6 coaxial cables, 
(3) shielded audio cables, (3) CAT5/6 UTP cables, and 2 fiber-optic cables.   Infrastructure 
for t his l ocation s hall be  a triple-gang l ow voltage el ectrical bo x m ounted at  receptacle 
height with  (2) 1 .25” EMT conduits ex tending to  an  accessib le lo cation ab ove ceilin g.   
These connections may not be required for smaller scope conference room installations and 
will be specified as requ ired by Educational Support Services.  (Drawing Symbol “TC” – 
See Illustration Ex. 3) Acceptable input plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc. – Standard and Custom Fabricated 
3) Extron – AAP/MAAP Standard Plate Modules 

 
b. Each c onference room  shall include  on t he fr ont wall, a LAN / Telco “A / B” jack per 

campus IT standard.  These network lines must be installed by or under the direction and 
control of  UCD IS.  Th ere shall be located directly adjacent to this “A/B” jack, a duplex  
power rece ptacle and a udiovisual i nput plate.  Inf rastructure f or t his l ocation s hall be a  
single-gang, low voltage electrical box mounted at standard receptacle height, with (1) .75” 
EMT conduit extending to an accessible ceiling location.  This  requirement may be in l ieu 
of, or in addition to, connectivity of conference table audiovisual inputs via an audiovisual 
floor box.  (Drawing Symbol “A/B” – See Illustration Ex. 3)   

c. Each con ference ro om will h ave a dedicated aud iovisual in put plate fo r conn ection of 
presenter c omputers an d ot her audi ovisual prese ntation s ources as re quired. A dedicated 
audiovisual input plate shall be installed on the front wall of the room directly adjacent to 
the LAN / Telco jack and duplex receptacle.  Additional audiovisual input locations may be 
required de pending on the layout and s pecific need for each c onference room .  E ach 
conference r oom audi ovisual i nput pl ate l ocation s hall be a t riple-gang l ow-voltage 
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electrical bo x m ounted at  standard rece ptacle hei ght, wi th (2) 1 .25” EM T co nduits 
extending to an accessible location above ceiling.   This requirement may be in lieu of, or 
in addition to, connectivity of conference table audiovisual inputs via an audiovisual floor 
box.  (Drawing Symbol “WP” – See Illustration Ex. 3) Acceptable input plate/panel models 
include: 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc. – Standard and Custom Fabricated 
3) Extron – AAP/MAAP Standard Plate Modules 

 
d. Each conference room shall include a ceiling mounted projection screen depending on the 

size di mensions a nd vi ewing r equirements f or t he a udience.  R ecommended p rojection 
screen size is to be determined with the fo llowing formula:  M aximum viewing distance 
from the screen to the furthest viewer divided by /  6 = recommended screen height.  All 
projection screens shall be widescreen 16:10, 16:9, or 15:10 aspect ratio.  Th e bottom of 
the pr ojection screen m ay ex tend n o l ess t han 40” AFF for ade quate a udience vi ewing.  
Projection Screens should be ceiling and/or wall mounted to extend in front of conference 
room wal l ob stacles.  Al l projection scree ns shall be motorized electric m odels. Scree n 
motors shall include integrated low voltage control interfaces and low voltage control wall 
switches fo r ex ternal/remote operation. Infrastructure for th e screen switch lo cation 
includes a si ngle-gang, low voltage box mounted at  standard switch height wi th a si ngle 
.75” EMT c onduit extending above ceiling to  a n acces sible location. The low volt age 
screen switch shall b e i nstalled in  cl ose proximity to  th e roo m en try lig hts and  syst em 
control pa nel. Any scree n electrical junc tion boxe s shall be installe d in an acces sible 
ceiling lo cation. (Drawing Sy mbol “SC” – S ee Illustration Ex . 3) Acceptable projection 
screen models include but are not limited to: 
 
1) Da-Lite – Tensioned Advantage Electrol w/ Integrated LVC 
2) Da-Lite – Advantage Electrol w/ Integrated LVC 
3) Da-Lite – Tensioned Contour w/ Integrated LVC 

 
e. Each conference room shall include a ceiling mounted LCD graphics projector depending 

on the size dimensions and viewing requirements for the audience.  All graphics projectors 
shall b e widescreen 16:10, or 15 :10 asp ect r atio with a minimum ( WXGA 1280x800) 
native resolution.  All graphics projectors should be of adequate brightness and contrast to 
overcome typical lectu re h all a mbient lig hting cond itions. LCD proj ectors 400 0 ANSI 
lumens and a bove a re spec ifically requi red f or all lectu re halls. In frastructure for this 
location in cludes an  un-switched duplex power recep tacle to  be lo cated in th e ceil ing 
surface di rectly adjace nt to the projector mounting loca tion.  Additional infrastructure  
includes building network connectivity via UCD standard “A/B” data jack located directly 
adjacent to the projector mounting location and duplex receptacle.  Duplex receptacle and 
data j ack m ay also  term inate in to an  ab ove ceiling , plenum en closure as required.  
(Drawing Sy mbol “A/ B” – S ee Il lustration Ex. 3) Acce ptable gra phics pr ojector m odels 
include, but are not limited to: 
 
1) NEC – PA550W – 5500 Lumen WXGA, LCD Projector 
2) NEC - NP-3250W – 4000 Lumen, WXGA, LCD Projector 

 
f. All ceiling projectors are to be securely mounted using UCD standard mounting hardware.  

Suspended ceiling tile-bridge mounts are acceptable for mounting projectors of less than 35 
pounds.  All tile bridge mounts must be securely tied to the ceiling structure.  All mounting 
points in cluded with th e cei ling tile b ridge m ust b e secu red.  All projectors sh ould be 
mechanically m ounted t o be cent er al igned wi th t he p rojection scre en.  M echanical, 
horizontal and vertical lens shift may be used t o optimize the image. Digital keystone and 
pixel c orrection options are  not acce ptable options to overcome mechanical m ounting 
alignment errors.  Acceptable projector mounting hardware models include: 
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1) Chief  Manufacturing – RPMA Projector Mount Bracket 
2) Chief Manufacturing – CMS Series Mounting Hardware 

 
g. Smaller co nference rooms may in clude a direct-view telev ision m onitor in  lieu of, or in 

addition to, a v ideo projection system  d epending on the size d imensions and  viewing 
requirements for the audience.  All direct-view televisions shall be widescreen 16:9, 16:10, 
or 15:10 aspect ratio with a minimum 1080p native video resolution. Infrastructure for this 
location includes an un-s witched, recessed, duplex power receptacle to be located in the 
wall d irectly behind th e telev ision lo cation at 7 2” A FF. A  d ouble-gang, lo w vo ltage 
electrical box with (1) 1.25” EMT conduit ex tending to above ceiling in an accessi ble 
location mounted at 72” AFF shall be located directly adjacent to the duplex receptacle and 
LAN / Telco  “A/B” j ack. (Drawing  Symbol “M” – See Illu stration Ex. 3) Acceptable 
television models include, but are not limited to: 
 
1) Sharp - Aquos LC Series Televisions 

 
h. All di rect-view t elevision d isplays are t o be secu rely w all-mounted us ing UCD st andard 

mounting hardware.  Television mounts must be secured to metal wall-studs not more than 
16” from center to center with Hilti ¼” HTB Hollow Wall Anchors.  All supplied hardware 
mounting points must be sec urely anc hored t o st uds.  Wall backi ng m ay be re quired as 
necessary under direction from Educational Support Services. Ceiling mount installation of 
direct-view displays is no t preferred, altho ugh it m ay b e req uired in  unique situ ations as 
necessary, under di rection from Educat ional S upport Services.  Acceptable t elevision 
mount models include: 
 
1) Chief Manufacturing – LTM, XTM Fusion Series Tilt Wall Mounts 
2) Chief Manufacturing – MWR Series Swing-Arm Wall Mounts  

 
i. Sound rei nforcement syste ms sh all b e b uilt in to co nference roo ms as  req uired.  Ceili ng 

microphones are typ ically u tilized for small co nference roo ms with  v ideoconference 
capability.  A pair of surface mount speakers shall be installed on the  front wall or cei ling 
of eac h confe rence room  – facing the a udience.  Wall mo unted sp eakers sh all requ ire a  
single-gang low-voltage electrical box mounted directly behind the speaker location at 96” 
AFF with (1 ) .75 ” EMT co nduit ex tending to  abo ve ceilin g in  an  accessib le lo cation.  
(Drawing Symbol “S”  – See Il lustration Ex. 3) Depending on the si ze of t he conference 
room, ad ditional d istributed 70V ceiling  sp eakers m ay b e em ployed for ad equate sound 
coverage.  Acceptable surface mount speaker models include: 
 
1) JBL – Control Contractor Series Surface Mount Speaker 
2) Tannoy – I Series Surface Mount Speaker 
3) Tannoy – DI Series Surface Mount Speaker 
  

j. Each confere nce room  shall have a centra l a udiovisual equipment rack  lo cation with in.  
Smaller conf erence r oom desi gns m ay locate eq uipment with in a multimedia 
podium/lectern/credenza.  La rger sy stems may requi re a n ext ernal wall-mount or  fl oor-
standing equipment rack.  Al l audiovisual equipment rack enclosures and/or closets shall 
be properly ventilated to maintain the equipment at a su itable operating temperature.  All 
AV rack locations shall incl ude a dedicated 20A duplex receptacle with  no shared ground 
or neutral electrical wiring.  All AV equipment rack locations shall at minimum include an 
8” x 8” screw cover (Hoffman Type) pull box with (3) 1.25” EMT conduits extending to 
above ceiling in an accessi ble lo cation. The rack pull box sha ll be loc ated adj acent to a  
dedicated 2 0A du plex rece ptacle and A/ B dat a jack .  M ounting hei ghts f or wal l rack  
electrical/pull bo xes s hall be 50” A FF.  M ounting hei ghts for floor-standing e quipment 
racks shall be standa rd receptacle height.  (D rawing Symbol “R” – S ee Illustration Ex. 3) 
Acceptable equipment rack models include, but are not limited to: 
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1) Middle Atlantic – WRK Series Floor Standing Equipment Rack 
2) Middle Atlantic – ERK Series Floor Standing Equipment Rack 
3) Middle Atlantic – DWR Series Sectional Wall Mount Equipment Rack 
4) Middle Atlantic – EWR Series Sectional Wall Mount Equipment Rack 
5) Middle Atlantic – WRS Series Low Profile Equipment Rack 

 
k. Each conference room that t hat requires a podium will in clude an  aud iovisual floor box, 

which shall be located directly underneath the podium location.  Each conference room that 
includes a central co nference tab le will in clude one or m ore floo r boxes lo cated d irectly 
under the conference table location.  The audiovisual floor box will include knockouts and 
conduit pat hways for dedicated net work “ A/B”, au dio /  vi deo cabl ing, an d AC  power 
cabling.   A similar layout would be used  for other floor box locations as required within 
the co nference ro om. (Dra wing Sy mbol “FB ” – See  Il lustration Ex. 3) Acceptable 
audiovisual floor box models include:   
 
1) Wiremold / Legrand - Evolution 6AT / 8AT Series Poke-Thru Floor Devices 
2) Wiremold / Legrand – RFB4 On Grade Floor Boxes  
3) FSR – FL Series Concrete Pour In / Raised Access Boxes 

 
l. Each con ference ro om may include one or m ore p an/tilt/zoom cam era lo cations fo r th e 

purposes of video cap ture an d/or videoconference in tegration.  A pan/tilt/zoom ca mera 
shall typically be located on the front wall of the conference room with a clear view of the 
seated a udience.  T he front, “audience view” camera shall typically be located in close  
proximity to the far-site “people” display – for optimal eye contact with the far audience. A 
secondary, “presenter view” camera may be utilized for additional conferencing capability.  
The seco ndary ca mera sh all typ ically b e located on  th e b ack wall o r ceilin g with  an 
unobstructed view of the pre senter.  Infrastructure for each of these loc ations includes  a 
double-gang, low voltage electrical box mounted at 72” AFF with (1) 1.25” EMT conduit 
extending to above ceiling in an accessible l ocation.  A duplex receptacle shall be installed 
directly adjace nt to eac h ca mera location at 72” AFF.  (Drawing Sy mbol “C A” – S ee 
Illustration Ex. 3)  

m. Conference room l ighting z ones s hould be ar ranged t o be di mmable and/ or on/off 
controllable from the front of the room to the rear of the room.  Speci fically, the first row 
of conference room lighting shall be on a separate lighting zone so that excessive light does 
not degrade the qu ality of the v ideo display systems typically located on the front wall of 
the con ference room.  Any  pendant l ighting an d/or suspended l ighting fixtures must not 
interfere with the projection system, which is typically centered with the room center. Light 
switches, dimmer cont rols, etc. shal l t ypically be mounted at  st andard swi tch height i n 
close proximity behind the presenters desk / podium, and shal l be di rectly adjacent to the 
low voltage screen control switch and system control panel.  (Drawing Symbol “LI” – See 
Illustration Ex. 3) 
 

6. Control/Monitoring Rooms: 
 
a. For remote or building-wide, audio/video monitoring, audio/video recording, audio/video 

routing, and/or system control capability to be realized, a centralized building audiovisual 
control/monitoring ro om may b e requ ired.   Co ntrol/monitoring room requirements will  
typically be identified per project under the direction of UCD Education Support Services.  
The con trol/monitoring room sh all typ ically b e lo cated on th e first floor of t he building 
within an acceptable distance of building IDF and/or MDF closets.  The control/monitoring 
room shal l be adequately co oled a nd ventilated t o keep audiovisual e quipment at  a s afe 
operating temperature.  The control room will typically have a single array of large (44RU) 
audiovisual equipment racks containing the majority of t he necessary  routing, swi tching, 
and etc. equipment.  Additional recording equipment, LCD monitors, etc. may be located in 
smaller (1 4RU) au diovisual eq uipment racks  ar ound t he c ontrol r oom at  va rious 
monitoring stations to accommodate the recording/monitoring capacity required.  A heavy-
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duty counter surface will be installed on at least one wall of the control room for placement 
of audiovisual control/monitoring equipment.   

b. Each control monitoring room shall include multiple LAN / Telco “A / B” jacks distributed 
around t he r oom per cam pus IT st andard.  These network l ines m ust be i nstalled by  or 
under the direction and control of UCD IS.  I n most cases t here shall be located directly 
adjacent to this “A/B” jac k, a duplex power  receptacle and a udiovisual input plate.  
Infrastructure for this location shall be a single-gang, low voltage electrical box mounted at 
standard receptacle height, w ith (1) .75” EMT conduit exte nding to an accessible ceiling 
location.  (Drawing Symbol “A/B” – See Illustration Ex. 4)   

c. The control/monitoring room requi res substantial EMT co nduit in frastructure for v arious 
audiovisual e quipment l ocations.  A deep, scre w c over ( Hoffman Ty pe) pull box 
“collection box” of at least 4 ’ in leng th sh all be in stalled abo ve t he ceiling  in the 
control/monitoring room with a minimum of (6) 2.00” EMT conduits connected directly to 
a nearby large capaci ty cable t ray.  Additional above cei ling pull boxes may be used  for 
larger system s as requ ired.  All au diovisual in frastructure sh all connect via the above  
ceiling collection box to various locations within the room.  (Drawing Symbol “CB” – See 
Illustration Ex. 4) 

d. The co ntrol/monitoring room will h ave au diovisual inpu t/output plates d istributed ab ove 
the equipment counter surface for co nnection of audio / video monitoring, recording, and 
source equipment. The input plate will typically be installed adjacent to a LAN / Telco jack 
and duplex receptacle. Eac h input plate location s hall be a triple -gang l ow-voltage 
electrical bo x m ounted at  standard rece ptacle hei ght, wi th ( 3) 1.25” EM T c onduit 
connection to t he above ceiling c ollection box.  (Drawing Symbol “CP” – See Il lustration 
Ex. 4) Acceptable input plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc. – Standard and Custom Fabricated 
3) Extron – AAP/MAAP 

 
e. The co ntrol/monitoring room will h ave au diovisual inpu t/output plates d istributed belo w 

the equipment counter surface for co nnection of audio / video monitoring, recording, and 
source equipment. The input plate will typically be installed adjacent to a LAN / Telco jack 
and duplex receptacle. Eac h input plate location s hall be a triple -gang l ow-voltage 
electrical bo x m ounted at  standard rece ptacle hei ght, wi th ( 3) 1.25” EM T c onduit 
connection to the above ceiling collection box.  (Drawing Symbol “WP” – See Illustration 
Ex. 4) Acceptable input plate/panel models include: 
 
1) Liberty/PanelCrafters – Standard and Custom Fabricated 
2) BTX Technologies, Inc. – Standard and Custom Fabricated 
3) Extron – AAP/MAAP 
 

f. The c ontrol/monitoring room may have several a udiovisual eq uipment rac ks l ocation 
within, depending on the project scope.  All audiovisual equipment rack enclosures and/or 
closets sh all be p roperly v entilated to  maintain th e equip ment at  a s uitable op erating 
temperature.  All AV rack locations shall include a dedicated 20A quad receptacle with no 
shared gro und o r n eutral electr ical w iring.  A ll A V equ ipment r ack locations sh all at 
minimum include a 12” x 12” screw cover (Hoffman Type) pull box mounted flush in wall 
with (6) 1.25” EMT conduit connection to above ceiling collection box. The rack pull box 
shall typically be located a djacent to a de dicated 20A quad receptacle and A/B data jack.  
All equ ipment rack lo cations shou ld in clude pr oper gr ounding near by via ground spike 
and/or ground bus system.  M ounting heights for floor-standing equipment racks shall be 
standard rece ptacle height.  (Drawing Symbol “R”  – See  I llustration Ex. 4) Accepta ble 
equipment rack models include, but are not limited to: 
 
1) Middle Atlantic – WRK Series Floor Standing Equipment Rack 
2) Middle Atlantic – ERK Series Floor Standing Equipment Rack 
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7. Digital Signage: 
a. Digital sig nage h ardware/software in formation sy stems m ay be use d t o offer U CD 

classroom scheduling, current eve nts, etc . in formation to facu lty, staff an d students.  
Typical signage locations include high traffic, high visibility areas such as reception areas, 
elevator lobbi es, foyers , a nd corridors.  A ty pical si gnage l ocation shall i nclude a wall 
mounted LCD television with a built in, or associated signage player.  T he signage player 
shall accept signage content information via the building network.   All signage screens are 
typically passive, non-interactive models.  I nteractive kiosk displays may be re quired for 
special applications under the direction of UCD Education Support Services. 

b. Each digital signage location shall include behind the television monitor, a LAN / Telco “A 
/ B” jack per campus IT standard.  These network lines must be installed by or under the 
direction and control o f UCD IS .  The re shall be located directly adjac ent to this “A/ B” 
jack, a duplex power receptacle and audiovisual input plate.  Infrastructure for this location 
shall be a si ngle-gang, low voltage electrical box mounted at  standard 55” AFF, with (1) 
.75” EMT c onduit extending to a n accessible ceiling location. (Drawing Symbol “AB” – 
See Illustration Ex. 5)   

 
 

c. All d irect-view telev isions shall b e widescreen 16:9, 16:1 0, or 15 :10 aspect ratio  with a 
minimum 108 0p nat ive vi deo r esolution. Infrastructure f or t his l ocation i ncludes a n un-
switched, recessed, duplex power receptacle to be l ocated in the wal l directly behind the 
television location at 55” AFF. A d ouble-gang, low voltage electrical box with (1) 1.25” 
EMT conduit extending to a bove ceiling i n an accessi ble location m ounted at 55” AFF 
shall be located directly ad jacent to the duplex rece ptacle and L AN / Telco “A/B” jack. 
(Drawing Symbol “M” – See Illustration Ex. 5) Acceptable television models include, but 
are not limited to: 

 
1) Sharp - Aquos LC Series Televisions 

 
d. All di rect-view t elevision d isplays are t o be secu rely w all-mounted us ing UCD st andard 

mounting hardware.  Television mounts must be secured to metal wall-studs not more than 
16” from center to center with Hilti ¼” HTB Hollow Wall Anchors.  All supplied hardware 
mounting points must be sec urely anc hored t o st uds.  Wall backi ng m ay be re quired as 
necessary under direction from Educational Support Services. Ceiling mount installation of 
direct-view displays is no t preferred, altho ugh it m ay b e req uired in  unique situ ations as 
necessary, under di rection from Educat ional S upport Services.  Acceptable t elevision 
mount models include: 
 
1) Chief Manufacturing – LTM, XTM Fusion Series Tilt Wall Mounts 
2) Chief Manufacturing – MWR Series Swing-Arm Wall Mounts 
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PART 4 - ILLUSTRATIONS 

Classroom AV Layout (Illustration Ex. 1)  
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Lecture Hall AV Layout (Illustration Ex. 2)  
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Conference Room AV Layout (Illustration Ex. 3)  
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Control Room AV Layout (Illustration Ex. 4)  
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Digital Signage AV Layout (Illustration Ex. 5)  
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END OF SECTION 27 40 00 
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SECTION 27 51 00 - DISTRIBUTED AUDIO-VIDEO COMMUNICATION SYSTEMS 

PART 1 - GENERAL 

1.1 REFERENCES 

A. General provisions of Contract, including General and Supplementary Conditions and Division-1 
Specification sections. 

B. Architectural, Electrical, and Technology Drawings.  Other systems drawings may apply.  Division 26 
Basic Electrical Materials and Methods sections apply to work of this section. 

1.2 SUMMARY 

A. Section 27 51 00 describes the codes, standards, specifications, recommendations, and practices required 
for Emergency Notification LED Boards placement and installation at the The University of Colorado 
Denver | Anschutz Medical Campus (the University). Section 27 51 00 applies to all university campuses. 

1.3 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of contract and Division 1 Specification 
Section. 

B. Product Data for the following products: 
1. LED Board.  

C. Installation Instructions: Manufacturer’s written installation instructions for wireway, surface raceway, 
and nonmetallic raceway products. 

1.4 QUALITY ASSURANCE 

A. Electrical Component Standard: Components and installation shall comply with NFPA 70 “National 
Electrical Code.” 

B. NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to raceways. 

C. UL Compliance and Labeling: Comply with applicable requirements of UL standards pertaining to 
electrical raceway systems.  Provide raceway products and components listed and labeled by UL. 

D. Manufacturers:  Firms regularly engaged in manufacture of electrical boxes and fittings, of types, sizes, 
and capacities required, whose products have been in satisfactory use in similar service for not less than 
five years. 

E. Installer’s Qualifications:  Firms with at least five years of successful installation experience on projects 
utilizing electrical boxes and fittings similar to those required for this project. 

F. NEC Compliance:  Comply with NEC as applicable to construction and installation of electrical wiring 
boxes and fittings. 

G. UL Compliance:  Comply with applicable requirements of UL 50, UL 514-Series, and UL 886 pertaining 
to electrical boxes and fittings.  Provide electrical boxes and fittings which are UL-listed and labeled. 

H. NEMA Compliance:  Comply with applicable requirements of NEMA Stds/Pub No.’s OS1, OS2 and 
PUB 250 pertaining to outlet and device boxes, covers and box supports. 
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I. Federal Specification Compliance:  Comply with applicable requirements of FS W-C 586, “Electrical 
Cast Metal Conduit Outlet Boxes, Bodies, and Entrance Caps.” 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.6 SEQUENCING AND SCHEDULING 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.7 PROJECT SITE CONDITIONS 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.8 WARRANTY 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.9 SPECIFICATION RESPONSE 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

1.10 DEFINITIONS 

A. Refer to Section 27 05 00 for requirements that shall be fulfilled as part of this specification section. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS  

A. LED Board  
1. Inova – OnAlert 
2. Inova - Lightlink 

PART 3 - EXECUTION 

3.1 LED EMERGENCY MESSAGING BOARD INSTALLATION REQUIREMENTS 

A. LED Emergency Messaging Board Placement. 
1. LED Emergency Messaging Board are placed in common areas and areas where large groups 

congregate including but not limited to elevator lobbies, large (75+ seat) classrooms waiting 
rooms and all public areas that could anticipate containing 10 or more visitors.  

B. Installation Practice. 
1. IT conduits and back-boxes. IT Services requires one Trade Size 1, 1-inch conduit to support data 

connectivity to the LED Board. Back-box shall be 2-gang deep type with single gang mud ring. 
Back-Box should typically be provided between 8-10ft above finished floor, coordinate final 
mounting location and height with the University. 

C. Power Requirements 
1. LED boards are to be Power over Ethernet (PoE).  

D. Communications Media. 
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1. All LED Board communications media is provided by the IT Services department and is managed 
under a separate contract. 

 

 

 

END OF SECTION 27 51 00 
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SECTION 28 00 00 - ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

A. SECURITY DESIGN PROCESS Concept Design (5%) 
1. Two sets of drawings and two sets of specification books to the ESD and its contractor(s). 

Drawings to also be provided to security contractors in electronic format, (AutoCAD 2000 or 
higher, .dwg), where possible. 

2. Security requirements identified, after initial and concept design conferences: 
a. Controlled Portals 
b. Monitored Portals 
c. CCTV Surveillance 
d. High Value and High Risk Areas 
e. Interior compartmentalization needs 
f. Adjacency and Campus Integration Issues 
g. Areas of regulatory or compliance requirement 

3. Hand out worksheets and conference notes 
4. Discuss project and establish security preliminary budgets as part of the overall construction 

budget. 

B. Schematic Design (35% documents) 
1. Two sets of revised drawings to ESD and security contractor(s) (electronic and paper) 
2. Continued participation in all design conferences 
3. Review space configuration and design narrative 
4. Security conferences with tenants to ascertain work processes, occupant flow, risk analysis, hours 

of operation, compartmentalization issues, public access, high value areas, etc. 
5. Security conferences with security contractor(s) to ensure security overlays are sent to architect 
6. Security conferences with the electrical contractor and the supplier of door hardware regarding the 

integration of components 

C. Design Development (65% Documents) 
1. Two sets of revised drawings to ESD and security contractor(s) 
2. Continued participation in all design conferences 
3. Review interior building configuration and elevations 
4. Resolve security specifications and update overlays 
5. Continued refinement of project costs and schedule with security contractor(s) 
6. Construction Documents (95% Documents) 
7. Two sets of revised drawings to ESD and security contractor(s) 
8. Continued participation in all design conferences 
9. Continued audit of revised drawings to security specifications 
10. Continued revision of costs and construction schedule with security contractor(s) 

D. Construction (100% Documents Final) 
1. Two sets of revised drawings to ESD and security contractor(s) 
2. Continued participation in all design conferences 
3. Construction schedule with security contractor(s) 
4. Construction delivery and coordination 
5. Participation in contractor/subcontractor site conferences 

E. Accepting the Security System by ESD 
1. Review security processes and signoff requirements of GC 
2. A commissioning check list will be developed for each project 
3. A functional test of all systems before acceptance is complete. 

END OF SECTION 28 00 00 
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SECTION 28 13 00 - ACCESS CONTROL 

PART 1 - GENERAL 

1.1 SYSTEM PERFORMANCE REQUIREMENTS  

A. The University of Colorado Denver | Anschutz Medical Campus Physical Security Standards 
1. 1.2.2.1. The University physical security standards for the campuses set the baseline of security 

requirements for each building and all controlled access structures/areas. The primary objective 
the physical security policies and standards is to protect people first, with property, research 
protocols, and intellectual property behind it. 

2. When incorporated into building design, the University will enjoy a continuity of application 
between each building and each zone. Architectural considerations for the presentation of 
buildings should incorporate these standards and the CSI, as a whole, as representative of the 
University’s security position. 

3. The University uses a layered approach to security provision. It defines this as the provision of 
barriers and distance between the area protected and public areas, with security provided to the 
object(s) of protection first and then working outward with additional layers, as needed. Layers 
will be added to ensure that response time by the University Police is always less than the attack 
time against the object(s) of protection. Barriers will allow permitted passage but will also provide 
a time delay or physical deterrent for non-permitted entry. Alarm, CCTV, and/or data logging by 
the Security Department monitors the effectiveness of these barriers. The University Police 
Department also monitors these barriers by foot,  vehicle patrol, and remote use of the CCTV 
system. The greater the value or risk of the protected area, the greater the perimeter and barrier 
protection. 

4. The standards are dynamic in that they are an appropriate and timely reaction to identified risks 
with reasonable mitigation to those risks, consistent with physical, technical, and fiscal restraints. 
As the risk changes, the associated security will react and change appropriately. However, the 
University will provide a baseline level of protection to all structures. 

5. The standards are oriented to support the widely varied work processes; to promote the fact and 
perception of personal security and safety; and to address compliance with state, municipal, and 
industrial standards set in code, law, or policy. 

6. The “Cost of Security” includes the cost of design/installation; procurement of components, 
monitoring of alarms and trouble alerts; response to alarms; periodic design review, and system 
maintenance. Indirect costs of security include the monitoring staff, the Security Badging Offices 
staff, training, and supplies.  All primary exterior entry portals, loading dock portals, and other 
frequent access points in the perimeter wall will have card reader controlled access. The 
equipment set for these doors will include HID RP40 (CR), Von Duprin 6000 Series Electric 
Strikes or Locknetics Maglocks, Request for Exit device (RTE), Door Position Sensor (DSM), and 
Code Blue 2-button CB-3000-d Intercom Device (IC) to reach Access Control or the Police, and 
other components as technology, requirements and risk require.  All exterior doors to all buildings 
will have access control or door position monitoring enabling UCD to ensure a secure perimeter of 
each building after the close of business. The University installs access control devices at a 
building’s primary entrance(s), where the area secured must limit access to a large and variable 
population, where the contents of the area present a high value or a high risk of injury; where 
after-hours access must be logged, and/or where unique circumstances require monitored access 
control. All buildings will have, by default, at least one card controlled door in its secure 
perimeter.  
a. Security relative to research laboratories, and other restricted zones adjacent to public areas 

within the same building will have secure perimeter. All doors to the laboratory spaces will 
have access control devices or will be alarmed and signed for emergency exit only. Each 
lab will have two secure barriers: the building exterior and an interior door system. The 
interior doors that are alarmed and controlled will remain secured at all times to ensure that 
only authorized personnel can enter, that a secure fire perimeter is supported, and that the 
line between biological, chemical, and radioactive hazards is enforced. The Security 
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Department, the Fire/Safety Office, and the Environmental Health & Safety Department 
have an interest in the security of the laboratory perimeter. 

b. All exterior secondary portals used for unrestricted daytime passage and night egress after 
building closure, will be monitored. These doors will have DSM and RTE. This kit will 
allow egress without alarm initiation but no reentry after building closure. 

c. All exterior portals used for fire or emergency exit only will have DSM only. Exit at any 
time will initiate alarm. Entry is not permitted at any time. No exterior door hardware is 
installed. 

d. Exterior portals that access mechanical and electrical rooms but do not allow further access 
into the building will be monitored with a RTE and DSM only and will have time zone 
alarms. 

e. Interior portals that serve to restrict access to a variable, large, or logged population during 
or after business hours will have HID RP40 CR, Electronic Door Lock Hardware, DSM, 
and RTE. Depending upon the work process, these portals can be unlocked during certain 
hours. If the door is in the egress path and there are no mechanical over-rides on the door, a 
fire pull device may be required. 

f. Interior portals that provide security only during non-business hours and where free flow of 
traffic is necessary, may be held in the open position with magnetic hold-backs (MH) 
which will release at a specified time allowing the door to close to secured and monitored 
state. These portals require MH(s) and DSM(s). Access can be via key for emergency over-
ride or access control card key, depending upon the size and type of the permitted 
population. 

g. Interior portals that secure office, classroom, electrical, mechanical, audio-visual, 
maintenance, conference and similar areas will typically be secured by door hardware only, 
tied to the keying schema of the university. 

h. High Value, High Risk, or Privacy Protection Areas will be secured by the normal CR, 
RTE, and DSM kit with the CR replaced or supplemented by a Biometric Device (BD) that 
incorporates the proximity reader and digital fingerprint to gain access. Use of these 
devices is dependent upon the risk mitigated by the locked door. These portals will be 
locked and controlled at all times and may have CCTV surveillance to support the security 
controls. 

i. Elevators, passenger and freight, may have access control features to provide floor by floor 
compartmentalization during or after business hours. These may include a card reader at 
entry floors to open a car and interior readers to support permitted access to selected floors. 
Supporting features may include CCTV surveillance at elevator entry points or inside the 
cars to record tail-gating events, movements of property, or irregular access events. 

j. Fire Stairwells will have access controls to particular floors when the elevators on 
corresponding floors have access controls. As with elevators and all fire egress paths, the 
fire system will shunt any security devices in the egress path. Egress to the roof will be 
prevented by locked keyway only. Re-entry to intermediate floors, though not required by 
code, may be designed to provide escape routing should an occupant be confronted by 
criminal or other personal threat between the tenant and ground level egress. Where those 
floors are identified, a fire pull station will be installed. Initiating this alarm will summon 
fire and police. The Security Department and the University’s Fire Marshal will work with 
the Architect on this issue. 

k. The CCTV and Security systems will terminate in the IT/Telecom room(s) core in each 
structure. Security will typically have one wall for its low voltage power supplies, 
controllers, etc. and a portion of the rack system for its DVR, UPS, etc. These rooms also 
support the fiber optic breakout, the structure’s telephone and network features. Security 
will bridge to the campus network in these areas. 

l. The Security Department supports the widely accepted “Crime Prevention Through 
Environmental Design” concepts that include the security program involvement during the 
designs of interior, exterior, landscape, lighting, parking, loading, etc. The Security 
Department also supports the AIA’s “Building Security through Design” concepts that 
encourage early integration of risk identification and risk mitigation through seamless 
design features. The Security Department will contribute to the Project Team throughout 



University of Colorado Denver | Anschutz Medical Campus 
Guidelines and Design Standards 

30 June 2011

 

 ACCESS CONTROL 28 13 00 - 3

the structure’s development to ensure clear communication, quick consultation, and solid 
research. 

7. Secure Perimeters 
a. All exterior doors to all buildings will have access control or door position monitoring 

enabling UCD to ensure a secure perimeter of each building after the close of business. 
b. The University installs access control devices at a building’s primary entrance(s), where 

the area secured must limit access to a large and variable population, where the contents of 
the area present a high value or a high risk of injury; where after-hours access must be 
logged, and/or where unique circumstances require monitored access control. All buildings 
will have, by default, at least one card controlled door in its secure perimeter. 

PART 2 - PRODUCTS 

2.1 ELECTRONIC ACCESS CONTROL SYSTEM COMMAND AND CONTROL – ACCESS CONTROL 
CENTER 

A. C•CURE FOUNDATION SECURITY FEATURES 
1. The software suite selected to drive the integrated campus security, alarm and CCTV systems is 

C•CURE 8000 by Software House, a Tyco Company.  The university may migrate to CCURE 
9000 in the future but performance and design standards will remain as described.  The 
specifications of the software of published at the Software House website:  
http://www.swhouse.com/  

2. Wiring specification: 
a. Access Control: 

1) Card Reader – 1 (one) 18/6 shielded 
2) Door position switch – 1 (one) 22/4 conductor 
3) Locking hardware – 1 (one) 16/2 conductor 
4) Request to exit – 1 (one) 18/4 conductor 
5) Emergency door release - 1 (one) 18/4 conductor 

 
Cable                                            Description 

       18/6  18-6C STR BC FRPVC FOIL SHD  FRPVC JKT WHT  CL3P                                                
     

18/4  18-4C STR BC FRPVC FRPVC JKT WHT CL2P                           
     

16/2  16-2C STR BC FRPVC FRPVC JKT  NEC CMP WHT                       
     

22/4  22-4C STR BC FRPVC FRPVC JKT  WHT CL3P                          
     

RG59  SIAMESE:RG59 20 SOL BC FFEP 95 BC BRD+18-1P STR BC NAT FRPVC JKT CMP CCTV    
     

22/2pr  Shld  22-2P STR BC FRPVC IND FOIL SHD FRPVC JKT NAT 300V 60C CMP                               
     

Fiber 4 strand 
BX-04-070K-WLS/900-OFNP  4 STRAND BREAKOUT CABLE           
      

   (Fiber MINIMUM RADIUS BEND 4.13 INCHES) 
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2.2 ESD is the primary contractor for security features on the campus. ESD will provide the equipment 
specifications for all security and CCTV systems. 

2.3 ESD will resolve subcontractor issues regarding wire installation, etc. with the Project Manager and the 
General Contractor.  When possible, the ESD will address the installation of all components at the 
terminus and the control panels but will likely utilize the General Contractor’s resources for pulling wire 
between the various ITS rooms and the various end points. 

2.4 CARD READER DOOR SET UPS 

A. Primary Doors: 
1. HID RP40 Card Readers (Exterior doors), DS150i Request to Exits, Sentrol 1076-N Door Position 

Switches, VonDuprin 6000 Series Electric Strikes or Locknetics Maglocks 
2. Other Doors 
3. HID RP40 Card Readers (Interior doors), DS150i Request to Exits, Sentrol 1076-N Door Position 

Switches, VonDuprin 6000 Series Electric Strikes or Locknetics Maglocks 
4. HID RP15 Card Readers (Mullion Mount), DS150i Request to Exits, Sentrol 1076-N Door 

Position Switches, VonDuprin 6000 Series Electric Strikes or Locknetics Maglocks 

B. Non Card Reader Doors 
1. Electronic Controlled/Programmed 

a. Ds150i Request to Exits, Sentrol1076-N Door Position Switches, VonDuprin 6000 Series 
Electric Strikes or Locknetics Maglocks 

2. Electronic Monitored 
a. T-REX-XL2ADT Request to Exits, ADT1076-N Door Position Switches 

2.5 SECURITY SYSTEMS AND ALARM TYPES 

A. Door alarm – Forced Open and Held Open alarms will be broadcast when a door is opened except by the 
appropriate security device and when the door is held open for more than two minutes.  Overhead doors 
will broadcast an open alarm when open during an alarmed period 

B. Intrusion Alarms – Intrusion alarms are triggered when a room or building which has a security perimeter 
and interior motion detection devices installed has a motion detection or perimeter breach. 

C. Panic alarms – Panic alarms are installed where cash or other high value is located; where risk of injury is 
high or where intrusion risk is present.  All alarms trigger a police or a police/EMS response to the alarm 
location 

D. Motion Alarms – Where a device is selected to detect the presence of a person for alarm purposes, dual 
technology (microwave and infrared) sensors are co-located in a devices for that purpose.  The type of 
infrared sensor installed to function as a Request to Exit device (RTE) is installed on the secure side of a 
door to shunt alarms upon exit. 

E. Access Control for Elevators – Access to floors with controlled access will be controlled by card readers 
installed in the car.  If the car opens to a secure floor, into secure space, a building’s roof, or other 
hazardous area access to that floor will be controlled. 

F. Automated External Defibrillators – Provide a 22 gauge, four conductor stranded cable routed from the 
AED enclosure to the nearest Security Control Panel with external relay connection to the University 
Police.. Coordinate with the University Electronic Security for terminations on both ends. 
Provide  

G. Uninterrupted Power Supply (UPS) must be identified for all Digital Video Recording (DVR) equipment. 
The UPS must be able to support the loss of power for .25 hours. It shall provide power conditioning and 
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EPS (Emergency Power System) buffering.  The circuits supporting DVRs must also be supported by the 
emergency power generation system for the building. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 28 13 00 
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SECTION 28 23 00 - VIDEO SURVEILLANCE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section provides standards on the design and products to be used in facility video surveillance. 

1.2 SYSTEM PERFORMANCE REQUIREMENTS 

A. The University of Colorado Denver | Anschutz Medical Campus uses CCTV systems as an integral part 
of its physical security system. Cameras may be placed on building roofs, at key buildings entries, at 
central interior junctions, and in areas of high value or high risk. The placement and visibility of cameras 
should not infer that each or any camera is monitored at all times, that a particular action or reaction may 
take place because of the presence of a camera, or that a camera, by itself adds to the security or safety of 
a particular area. 
1. Closed Circuit Television (CCTV) devices whether fixed or pan, tilt, zoom (PTZ) will be placed to 

record access to and activity in sensitive areas; areas where cash, drugs, merchandise, and other 
high value items are maintained; and where personal protection, property theft, or personal safety 
risks are identified. These will typically be in selected interior spaces, at primary entry portals, and 
selected roof locations.  Low or zero light cameras will be installed where surveillance is critical 
even in zero light conditions.  

2. Certain grants, contracts, donors, work processes, etc. have unique security requirements attached 
to their funds, equipment being used, or processes in the university setting. The Security 
Department will respond to those with developments, as needed and requested with CCTV, 
physical security or other features to address contractual or grant mandates. 

3. Emergency Communications – The University has adopted the “Code Blue” emergency telephone 
system placed in parking, pedestrian, selected entry portals, and others areas as noted in the Master 
Plans for the site. If the construction of a structure, pathway, road, etc. or the combination of 
adjacencies among structures increases the need for additional telephone units, these should 
proposed and coordinated with the Security Department and the Police Department. The 
Information Technology Department is responsible for this telephone system, although placement 
and selection is coordinated with the Security Department. Exterior poles should include support 
for PTZ cameras mounted on the standard “J” hook accessory. 

4. Elevators, passenger and freight, may have access control features to provide floor by floor 
compartmentalization during or after business hours. These may include a card reader at entry 
floors to open a car and interior readers to support permitted access to selected floors. Supporting 
features may include CCTV surveillance at elevator entry points or inside the cars to record tail-
gating events, movements of property, or irregular access events. 

5. The CCTV and Security systems will terminate in the IT/Telecom room(s) core in each structure. 
Security will typically have one wall for its low voltage power supplies, controllers, etc. and a 
portion of the rack system for its DVR, UPS, etc. These rooms also support the fiber optic 
breakout, the structure’s telephone and network features. Security will bridge to the campus 
network in these areas. 

6. New Construction, Remodeling and Renovation Standards 
a. The University has set construction and renovation standards in the areas of physical and 

electronic security to enhance the efficiency and effectiveness of new construction, 
renovation, relocation of offices and labs; and the integration of all work functions on both 
campuses. This document (CSI Division 280000) resides with the Facilities Projects 
Department and is distributed it to all new building design teams. As projects are 
developed, the security requirements are incorporated from the concept designs through to 
commissioning of the structure. 

B. Personnel Security 
1. At each primary door entry and in all parking areas, “Code Blue” pylons have been installed.  
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 VIDEO SURVEILLANCE 28 23 00 - 2

PART 2 - PRODUCTS 

2.1 Closed Circuit T.V. Cameras provide by the University 

A. Camera Wiring: 
1. Fixed Cameras require 

a. RG6/18-2 Siamese for runs 750’ or less 
b. RG59/18-2 Siamese for runs 500’ or less 
c. Other wiring requirements will be determined by application  
d. All Camera wire jackets to be Grey in color 

2. PTZ Cameras require 
a. RG6/18-2 Siamese for runs 750’ or less (Video) 
b. RG59/18-2 Siamese for runs 500’ or less (Video) 
c. 18-2 type wiring (Data) Or as specified by the Manufacturer(s) 
d. Other wiring requirements will be determined by application 
e. (All Camera wire jackets to be Grey in color) 
f. ADD AC Power requirements (protected box at roof level) 

2.2 CCTV Monitor: 

A. Provided by the University. 

2.3 Digital Video Recording 

A. American Dynamics Intellex, rack mount, 16 channel, v4.1 or higher software, premier 480GB, NTSC 
provided by the the University. 

B. Location 
1. AC Power and Data Drop for Monitor. Back Box kit, hang flush on wall.  

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 28 23 00 
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SECTION 28 31 00 - FIRE DETECTION AND ALARM 

PART 1 - GENERAL 

1.1 DESIGN REQUIREMENTS 

A. Provide a microcomputer based system using multiplex techniques for alarm reporting, central 
monitoring, signaling, and selection of audible and visual signal circuits. The fire alarm system should be 
capable of making reverse 911 messages and emergency announcements. The fire alarm subcontractor 
should work closely with the campus Information technology department working through the University 
Project Manager to make this work. 

B. Provide individually identified fire alarm sensors; pull stations, indicating devices, and compatible 
monitor and control devices. Provide a unique address for each device, with operator-assigned English 
language descriptor. 
1. The system shall include the following major components 

a. Fire Alarm Control Panel (FACP) 
b. Fire Alarm Annunciator Panel (FAAP) and LCD Display. 
c. Fire Alarm Voice/Evacuation Panel (FVEP) 
d. Fire Alarm Computer Terminal (FACT) – FACE refers to the individual building and 

University Police Building FACT. 
e. Fire Alarm System Printer (FAP) – If building type requires a Fire Command Center. 
f. Fireman Two Way Telephone Panel (FTP) – If required by the building type.  

2. Conventional fire alarm initiating devices (smoke detectors, heat detectors, manual stations, water 
flow and tamper switches, pressure switches) shall each be individually addressable via, and shall 
report to the FACP. 

3. Control relays shall be individually commanded by the system to respond automatically in case of 
an alarm by related sensors or other devices. Manual control of fans, dampers and required relays 
shall be provided, as well as automatic control where required by code. Control sequences shall be 
as indicated on related mechanical systems control drawings. 

C. The system shall operate as a low voltage, zone-annunciated Fire Management System and shall include 
the following subsystems: 
1. FACP to monitor addressable initiating and control devices, annunciate the alarm device exact 

location, initiate alarm and evacuation signals, and capture and recall elevators. 
2. FACP and Associated Auxiliary panels shall be provided with Class “A” wiring.  
3. Interconnection of FACP, including supervision, shall be via fiber optic (FO) cable between 

buildings and via copper cable in the buildings. Coordinate FO cable requirements with Campus 
IT Group. 

4. All FO transmit and receive modules and required hardware shall be integral with associated fire 
alarm equipment. 

D. Provide UL listed system. If required as a condition requisite to establishing UL listing of the entire 
installation as a system, the Contractor shall arrange for, and pay all costs associated with, any required 
off-site or on-site review, supervision, and/or inspection which may be required for gaining such UL 
listing. 

E. Conform to the following NFPA requirements: 
1. Initiating Device Circuits (IDC) shall be Class B  
2. The Signaling Line Circuits (SLC) shall be configured as follows: 

a. Class A for signaling line circuits connecting intelligent devices to the FACP. 
b. Loss of connectivity between FACP and the facility's Central Control FACP shall not 

hamper functions of the fire alarm system within the building. 
3. The Notification Appliance Circuit (NAC) shall be Class B  
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F. ANSCHUTZ MEDICAL CAMPUS SYSTEM LAYOUT 

1. General: 
a. All campus buildings will be equipped with a FACP.  Locate near the main entry and a 

FVEP located near the FACP per the building design, for all non high-rise buildings. 
b. Each FACP shall be networked into the campus network and accessible from the Campus 

FACT. Any FVEP shall be accessed from the Campus FCC FVEP microphone and/or the 
Campus Police Station FVEP microphone. 

c. One FACP and FACT in one university high-rise building FCC and one university high-
rise building FCC will be designated alternate locations for the Campus FCC FACP. All 
information residing in the FACP/FACT of the Campus will be duplicated at these two 
locations. 

d. A FACT with FAP or a FAAP with LCD indicating building in alarm shall be located at 
the University Police Building. The Police Station shall be capable of accessing any FVEP 
via local microphone. 

e. Every building will be equipped with a weatherproof speaker/strobe located at each 
exterior door. 

f. Include the Following Front Panel Controls: 
1) Each floor shall have a disable button 
2) Disable all 
3) Elevator disable 
4) Fan/shut-down disable 
5) Pager disable 
6) Door disable 
7) Separate speaker and strobe disable 
8) Manual page by floor 
9) Amplifier test tone button 

G. Provide interface with the Building Automation System to report all “alarm” and “supervisory” actions.  
Refer to Division 23. 

1.2 PERFORMANCE REQUIREMENTS 

A. General: 
1. Normal operator interface, through the FACP located in each individual building where required, 

and at the designated FACT located in the Anschutz Medical Campus University Police Building 
in the Police Dispatch. All system early-warning pre-alarm, alarm, and trouble messages shall be 
annunciated on the FACT in a color-graphic format with English language descriptors. 

B. High-Rise Buildings. 
1. The fire alarm sequence of operation shall be in accordance with the requirements for high-rise 

buildings, including but not limited to the following: 
a. The alarm and activate the strobes for the floor in alarm and the floors above and below. 
b. Initiate stair pressurization and pressurization of the floors above and below the floor in 

alarm. 
c. Release of stair, held-open doors, and re-entry doors. 
d. Upon activation of the elevator, elevator shafts, or elevator lobby detectors, recall the 

elevators to the main exit level or alternate floor. 
e. Activate refuge area communications link. 
f. Annunciate the alarm to the building FACP, and FAAP, and to University Police FACT. 
g. Annunciate the alarm condition and location to the building FAAP and local floor FAAP. 

2. The Command Center of the High Rise Buildings shall also be equipped, under another contract, 
with the following remote status/control panels: 
a. Buildings electrical distribution system. 
b. Building fire pump. 
c. Elevator status and control panel. 
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d. Building voice paging system and/or voice evacuation system (i.e., Office Building) via 

zone interface panel and microphone. 
e. CCTV system monitors and keyboard. 
f. Smoke control panel. 
g. Generator control panel. 

3. The FD will use these panels for viewing or controlling each of the above systems. 

C. The FD will respond to the FACP of the building in alarm and to the Campus Police. The Campus Police 
FACT shall be automatically activated into the graphics mode to show the current status of all devices in 
alarm. The FD will take command of the Building's FACT to monitor the current response to the fire 
alarm condition. Using a "mouse driven" graphic menu, the FD shall be able to "zoom in" or "zoom out" 
of the graphic screens to view the current alarm condition. 
1. The FD will use the building's FCC PC graphic system to view and control the response of the fire 

alarm system by viewing special graphic screens such as: 
a. A smoke control system status and control screen. 
b. Any building within the complex connected to the fire alarm system. 
c. Any preprogrammed screen existing within the fire alarm system. 
d. Or other specialty screens that may be created at the request of the university Facilities 

Operations. 
2. Using the assigned FD Identification Code (ID password), the FD may use the FCC PC to alter the 

preprogrammed fire fighting response to the present alarm condition. A printer will provide hard 
copy documentation of all alarm conditions, ID password log on commands, and the system 
response to the specific fire alarm condition. 

D. The Campus Control Center fire alarm computer will provide monitoring and secondary back up of the 
fire alarm computers located in the various fire command centers. If an equipment trouble alarm is 
initiated from a fire alarm device, it shall be reported at the FCC FACP of the building in alarm and the 
Campus Control Center PC. 

E. If a fire alarm condition is received and the FD cannot initiate an appropriate response from the building's 
FCC PC (i.e., fire in the Buildings' FCC room, or a failure of the FCC PC), then an override ID password 
command can be used by the FD to make any system PC the primary PC for the manual fire fighting 
override response. The selected PC shall be able to alter a building's preprogrammed response to the 
alarm condition. The selected PC shall be able to access and control all PC graphic screens that reside 
within the system. 

F. It shall be possible for all authorized personnel, using the proper ID password, to place the facility into 
smoke control operation through the graphic screens from the University Police (FACT), or the Building's 
FCC FACP. 

G. Automatic Actions: 
1. Activation of an alarm-initiating device, as specified herein shall cause the following: 

a. Annunciation of the alarm condition, type, and device address at the FACP, FACT and 
FAAP in a LCD format at the building FAAP. An audible signal shall sound and the alarm 
condition shall flash until acknowledged. The alarm condition and its location shall also be 
displayed at the University Police FACP, FACT, and FAAP per the building design. 

b. The appropriate audio and visual alarms shall be transmitted throughout the building in 
alarm or to predetermined zones of the building in alarm. 

c. Disable the elevator call system and recall the elevators to the level of discharge exit or to 
the alternate floor. 

d. Initiate smoke control procedures and functions automatically (position dampers and 
control fans) from the building FACP. 

e. Release self-closing fire and smoke doors in specified control zone when the system goes 
into alarm. 

f. Provide control relay at each access control panel to unlock all secured doors in activated 
control zone. 
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g. Provide digital paging notification to select university personnel as determined by the 

University Project Manager. 
2. Provide smoke detector circuits with alarm verification with field-adjustable time from 0 to 60 

seconds. Only verified alarms shall initiate the specified sequences. 
3. Activation of a sprinkler valve supervisory switch shall initiate supervisory alarm at the 

corresponding building FACP, FAAP, FACT, and FAP and initiate a supervisory alarm signal at 
the University Police FACT. Supervisory alarms shall be differentiated from a trouble condition 
on the circuit. 

4. A break in the initiating circuit or detector power wiring shall be annunciated as a trouble 
condition on the building FACP and the University Police FACT. 

5. A break in the audio/visual circuit wiring shall be annunciated as a trouble condition on the 
building FACP and the University Police FACT. 

H. Failsafe Operation: To increase the system's ability to survive damage from fire, malicious or accidental 
damage, premature component failure, etc., the fire alarm system shall provide the following 
functionality: 
1. Each building FACP shall operate in a stand-alone manner, independent of any other FACP or 

FACT. The building FACP shall contain the complete data file for all connected devices, 
regardless of the building, and shall operate the same way whether connected to any other FACP 
or FACT. This includes: 
a. Annunciation of device address and condition. One hundred percent of all connected 

devices shall be capable of operating for alarm simultaneously. 
b. Logical Point Grouping annunciation and control. Each Logi-cal Point Group shall contain 

up to 15 physical points and shall be capable of initiating a sequence of control actions. 
c. Event-initiated control, signaling and/or annunciation sequences. One hundred percent of 

all connected devices shall be capable of being operated simultaneously. 
d. Priority display of multiple alarms. 
e. Complete supervision of all connected devices with no degraded operation. 
f. Complete reset capabilities at FACP and FACT. 

2. Standby batteries capable of operating the FACP, FACT (except those supported by non-
interruptible power supply systems), FAAP, FVEP, smoke detectors and alarm horns, strobes, 
secondary PC terminals, video display units and printers, shall be provided to automatically back 
up the emergency power source. The system shall have the capacity to operate FACP, as required 
per NFPA PCs for two hours, and then operate the fire alarm indicating devices for at least 15 
minutes, per NFPA requirements. When commercial power is restored, the system shall transfer 
automatically to primary power. System power supply shall be equipped with battery charging 
circuits sufficient to recharge fully depleted batteries to within 70 percent of their maximum 
capacity within 12 hours. 

3. System operating software and data file shall be resident in nonvolatile memory. Loss of power, 
momentary or for a sustained period shall not require reloading of the software. 

4. All plug-in circuit boards shall be electrically supervised to assure that the proper board is in the 
proper position. Systems that use electrical continuity to supervise the presence of plug-in boards, 
but that do not assure that board positions have not been exchanged, shall provide additional 
means for the specified supervision, beyond that provided by locking covers. 

5. The FACT shall be provided with battery backup or individual dedicated UPS. 

I. Color code and minimum wire sizes for the fire alarm system as follows: 
1. All wire is solid copper: 
2. All insulation colors shall be continuous for the full length of the wire. 
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3. Wire Jackets shall be stamped with the “Circuit Type” designation or shall have an affixed label 

designating the “Circuit Type” every twenty lineal feet at a minimum. 
 

Circuit Type                      Colors 
Wire                      # Of Conductors 

Size  

Initiating Circuits  (+) Red  
(-) Black  

2  18 (THHN)  

Signaling Circuits  (+) Red  
(-) White  

2  16 Twisted  

Speaker Circuits  (+) Orange  
(-) Brown  

2  14 Twisted  

Strobe Circuits  (+) Yellow  
(-) Blue  

2  14 Twisted  

Fire Fighter Phone Circuit  (+) Red  
(-) White  

2  14 Twisted/ Shielded  

Fire Fighter Phone Riser Circuit  (+) Red  
(-) White  

2  14 Twisted/ Shielded  

RS-485 Circuit  (+) Blue  
(-) Gray  

2  16 Twisted  

Damper Control  (+) Red  
(-) Black  

2  14 THHN  

AHU Shutdown Circuit  (+) Red  
(-) Black  

2  14 THHN  

24VDC Power Circuit  (+) White  
(-) Black  

2  14 THHN  

Fire Alarm Remote Light Circuit (+) Red  
(-) Black  

2  18 THHN  

Speaker Phone Cut Out Circuit  (+) Orange  
(-) Brown  

2  14 Twisted  

Low Level Audio Riser Circuit 
 

(+) Red 
(-) Black 

2 
 

14 Twisted/ Shielded 
 

High Level Audio Riser Circuit 
 

(+) Red 
(-) Black 

2 
 

14 Twisted 
 

Door Holder Circuit 
 

(+) Red 
(-) Black 

2 
 

14 Twisted 

J. Intelligent Features: 
1. The following additional features shall be provided: 

a. The fire alarm detector cleaning shall be annunciated at the FACP as a trouble condition by 
the device. 

b. Dual Alarm threshold for day or night settings. 

K. Interface With Other Systems: 
1. Interface design of fire alarm system with closed circuit television (CCTV) system and FO signal 

transmission system. 
2. The Electronic Security Department (ESD) will provide software to interface with the CCTV and 

fire alarm systems. CCTV and fire alarm manufacturers shall provide software protocol, for their 
systems, to ESD. 

3. Consultant may purchase copy of specifications for interfacing systems from the university for the 
purpose of determining interfacing requirements. 

4. Interface voice notification with the campus RAV system. 
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1.3 SUBMITTAL 

A. Provide shop drawings as follows: 
1. Floor plans with device layout, address and wiring. 
2. FACP layout. 
3. Riser diagrams. 
4. Battery calculation. 
5. Sequence of operation 
6. Equipment cut sheets 
7. FAAP layout. 

B. CADD generated layouts for FACT screen graphics. 

C. Operating and Maintenance Manuals. 

D. Project Record Documents: 
1. Prior to submittal of the as-built documents, submit a complete package of shop drawings to the 

university Facilities Operations Fire and Safety office for review. Drawings shall include floor 
plans and graphic maps for each building and/or floors. 

2. Submit record documents in accordance with the requirements of Section  01 78 39 and the 
following: 
a. As-built point-to-point wiring diagrams depicting every device, including correct university 

room numbers. 
b. Revised schematic, wiring, and interconnection diagrams of all circuits, internal and 

external, for all equipment installed and exact locations for all devices. These schematics 
shall include the conductor color-coding and terminal number identification system, 
location of all terminal boxes complete with numbering and each device address. 

c. Complete, as-installed, riser diagrams indicating the wiring sequence of all alarm initiating 
devices, supervisory devices, and all signaling appliances on all signaling circuits. 

d. A complete description of the system operation, including a schedule of relay abbreviations 
used on the drawings, list of relay functions, and the sequence of relay operation during 
supervisory trouble and alarm conditions. 

e. Complete wiring and control diagrams for control and shutdown circuits for fan systems. 

1.4 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in Intelligent Fire Management Systems. 

B. Installer: Company with certified personnel specializing in smoke detection and fire alarm systems with 
five years' documented experience as a fire alarm installing contractor. 

C. Fire Management system installer shall keep all smoke heads in the building covered until final building 
turn over. Failure to comply will mandate a complete cleaning of the individual heads on the system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Edwards System Technology (Sole Sourced) 

2.2 APPROVED INSTALLERS 

A. Metroplex Control System (MCS) – 6950 South Tucson Way, Unit D, Centennial, CO 80112, 
(720) 875-0303. 
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B. Advanced Electronic System – 801 Main Street, Windsor, CO 80550, (970) 686-6200 

C. FAS (Fire Alarm Services) – 4800 W 60th Ave, Arvada CO, 80003 (303) 466-8800 

D. Meridian Fire and Security – 7173 S. Havana St Ste 400 Centennial CO, 80112 (303) 790-2520 

E. Other Edward System Technology installers will be considered if they have successfully completed 3 
similar projects (in size and complexity) in the past 5 years in the Denver Metro area. The installer must 
have a demonstrated ability to provide ongoing service to any system it installs. Alternate installers must 
be approved in writing by the University Project Manager through Facilities Operations 5 working day 
prior to Bidding on the project. Installers should be NICET certified. 

2.3 MATERIALS, GENERAL 

A. All equipment and materials used shall be standard components, regularly manufactured, and regularly 
utilized in the manufacturer's system. 

B. All systems and components shall have been thoroughly tested and proven in actual use. 

C. All equipment shall be listed and labeled by Underwriters Laboratories. 

D. All sensors shall be of the intelligent type and shall mount on a common base. This base shall be 
incompatible with conventional detectors. 

E. Where equipment of different manufacturers is used, such equipment shall be included under the required 
over-all UL system listing as a component of the integrated fire alarm system. 

F. The system shall be designed to operate with unshielded wire, to the maximum practicable extent. 
Shielded wire may be used. FO cable shall be utilized, as required or as indicated by the design 
documents. 

G. FACPs shall be provided with tamper switches on cabinet doors to protect against unauthorized access to 
internal devices. The panel shall provide commandable outputs, which can operate relays or logic level 
devices. 

H. Memory data shall be contained in EEPROM non-volatile memory. If non-volatile battery-backed RAM 
provides memory, removal of the board shall not cause loss of memory contents. 

I. The Fire Alarm annunciator panels shall be LCD types. 

J. Site Specific Customizing Software: 
1. General: 

a. Provide software and Programs with technical support and training for the university’s 
Facilities Operations staff during installation of system and completion. 

b. Alarm display shall include, as a minimum: 
1) Indication of alarm condition, i.e. ABNORMAL OFF, HI ALARM/ LO ALARM, 

analog value or status, and English group and point identification such as "SMOKE 
DETECTOR BUILDING “A” - 2ND FLOOR- ROOM 202". 

2) A discrete per point alarm action taking message, such as "CALL MAINTENANCE 
DEPT. EXT 5561", of up to 480 characters. 

c. System shall automatically transmit alarm and troubles to selectable university pagers via a 
commercial carrier such as "AT&T Wireless". 

d. The network routing properties for a panel's common controls determine which panels will 
respond when an operator presses the corresponding control command switch (Reset, 
Alarm Silence, Panel/Trouble Silence, Drill, Alternate Sensitivity) on the 3-LCD module. 
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Only the panels defined in the selected network routing group will respond to the 
command. Any building connected by a bridge or other structure shall annunciate to its 
opposite number(s) alarm, supervisory, and trouble conditions via single LEDs on its front 
panel. 

2. Point summary reports: 
a. Point summary reports shall include the current value/status and condition. 
b. Trend reports shall allow the operator to randomly select logical arrays of points. 
c. Dynamic trends shall provide up to six points and show real time activity of the associated 

points. 
d. Alarm reports shall be automatically issued. 
e. A custom report capability shall be provided to allow the user to format reports of any mix 

of text, points with status/value and descriptors, and points with status/value only. 

K. Fire Alarm System Devices: 
1. General: 

a. Each device shall be assigned a unique address. Address selection by jumpers is not 
acceptable. Devices which take their address from their position in the circuit are 
unacceptable. It is preferred that the address of the intelligent device be part of the device 
base rather than the device itself. 

b. Devices shall receive power and communication from the same pair of wires. For fault-
tolerant circuits, any separate power wiring shall also be made fault-tolerant. 

2. Analog Sensors (Photoelectric and Thermal): 
a. Each sensor shall contain an LED, which blinks each time it is scanned by the FACP. The 

sensor LED is to remain illuminated to indicate alarm. All sensors not visible from the 
corridor shall have a remote light mounted in the corridor as shown on the drawings. 

b. Each sensor shall be capable of being tested for alarm via command from the FACP or 
FACT. The values of the sensor shall be displayed at building FACP and FACT, and the 
University Police FACT. 

3. Monitor Modules: 
a. The Monitor Module shall provide an addressable input for N.O. or N.C. contact devices 

such as manual stations, water-flow switches, sprinkler supervisory devices, door contacts, 
intrusion detectors, etc. 

b. The Module shall mount in a standard electrical box. 
4. Control Modules: 

a. The Control Module shall provide an addressable output for a separately powered alarm-
indicating circuit or for a control relay. 

b. The relay contacts shall be SPST (Form "C" rated at 2 amps at 28V DC). 
c. The module shall mount in a standard electrical box. 
d. Control voltage’s connected to intelligent control relays shall not exceed 24VAC/24VDC. 

Isolation relays shall be used on control voltages on excess of 24VAC/24VDC. 
5. Fault Isolator Module (only if approved by the University Project Manager): 

a. The Fault Isolator Module shall detect and isolate a short-circuited segment of a fire-alarm 
loop. 

b. Modules shall be placed on every floor to limit the number lost addressable devices in case 
of a short-circuit on the intelligent circuit. 

6. Intelligent manual pull stations shall be single action, mounted on standard electrical box. 
a. For public places, use single action pull stations with "Stopper II" cover. 

7. Magnetic door holders shall be wall- or floor-mount on a standard electrical box. 
8. Linear beam smoke detectors shall have cross-zone capabilities and be provided where shown on 

the drawings. Detectors shall consist of a transmitter and receiver unit utilizing infrared light to 
detect smoke between the units. These detectors shall have discriminating circuitry to differentiate 
between actual smoke, momentary blockage of the beam, and long-term blockage. 
a. Contractor shall provide a weatherproof enclosure for each pair of devices, utilizing 

transparent panels to allow light transmission. Ensure range of detector is adequate to 
compensate for passage through this glass. 
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L. Other Devices: 

1. Speaker/Strobes: 
a. Strobes shall be synchronized. 
b. The speaker shall provide for minimum sound level of 95 dBA at 10 feet. 

2. Analog Air Duct Detectors: 
a.  Duct detectors shall be mounted exterior of duct with air sampling tube. Program duct 

detectors for supervisory indication only. 
b. Provide fire alarm remote light red LED, mounted on a standard plate fitted to a standard 

electrical box. When device is not visible, labeled plate with the name of the device served. 
c. Fire alarm remote light/test switch combination shall be utilized for each duct detector. The 

device shall have a red LED and two positions test switch mounted on a standard plate 
fitted to a standard electrical box. Plates shall be labeled with the name of the equipment 
served. 

3. Tamper Switches: Installed under Division 21. 
4. Flow Switches: Installed under Division 21. 
5. Sprinkler Pre-action Solenoid and Deluge Valves: Installed under Division  21 
6. Differential Pressure Switch: Installed under Division 23. 
7. Damper End Switches: for damper position indication. Installed, under Division 23. 
8. Relays provide addressable control and/or monitor module for each device indicated in paragraphs 

P. 3, 4, 5, 6 And 7 above. Include wiring to the device and to the fire alarm loop as required. 
9. Provide control relays as required to accomplish functions such as fan shutdown, damper 

positioning, door release, etc.  
10. Fire/Smoke dampers and smoke dampers will be provided under Division  23. The 24V wiring, 

including low voltage transformer P.E. switch, will be provided under Division 23. The 120V AC 
wiring will be provided under this section.. 

11. Voice Evacuation Speaker/Strobe units shall be UL listed for use in voice evacuation systems. 
Audible and visual indications shall operate independently or in unison. 

12. Animal Care Facilities 
a. Provide “Silentone” horns or approved equal throughout all animal care facilities.  Provide 

red lensed strobe in animal holding rooms. 
b. Provide speakers in the office areas of the animal facility. 

M. Special System Requirements: 
1. The communications board shall include two FO transmit and two FO receive modules mounted 

as an integral part of the board. Detached FO transmit and receive modules will not be permitted. 
All FO transmit and receive modules shall include automatic gain control. 

N. FO Jumper Cable: 
1. Provide plenum-rated FO cable, tight buffer type, with attenuation less than 3.5 dB/Km at 850 nm. 
2. Jumper shall consist of two type ST connectors and the required length of 50/125 or 62.5/125 

micron FO cables. Jumper cable to match trunk system cable to which the FACP is to be 
connected to. 

3. Connectors shall meet or exceed the following requirements: 
a. Attenuation: < 1.0 dB at 850 nm per mated pair. 
b. Durability: < 0.2 dB increase in attenuation per 1000 mattings. 
c. Operating temperature: -40°to +60°C. 
d. Connector construction shall incorporate ceramic ferrule, nickel-plated zinc housing and 

estane boot. 

O. Voice Evacuation System: 
1. The Contractor shall provide all work required for installation of a Voice Evacuation System for 

the buildings indicated by the drawings. Scope of this Contractor's work will be as described by 
this section of the specifications and as shown on the drawings. 

2. Buildings that are defined as high rise shall have the following: An Audible Alarm on the floor 
where that event is detected and a general message to all other floors stating, “ A fire Alarm has 
been detected on (indicate floor number). Remain alert and evacuate if there are indications of fire. 

 FIRE DETECTION AND ALARM 28 31 00 - 9



University of Colorado Denver | Anschutz Medical Campus 
Guidelines and Design Standards 

30 June 2011

 
If no danger is noted, you may await further instruction. Elevators have been recalled to level 1(or 
alternate floor if the fire alarm is on level 1) until the fire alarm is over.” 

3. Fire Alarm Voice Evacuation Panel (FVEP): 
a. The FVEP shall be located in conjunction with the FACP and shall provide evacuation 

signals, pre-recorded fire alarm messages, and one-way communication (paging) on a 
selective. 

b. FVEP equipment shall include the following: 
1) Voice paging, hand-held, push-to-talk microphone with dynamic noise canceling. 

Frequency response shall be flat within + 3 dB from 200 to 5,000 Hz. 
2) Zone paging selector switches and LED's, with one selector switch and two LED's 

provided for each speaker zone. 
3) "Manual Fire Evacuation Tone" switch and LED. 
4) “Silencing" fire evacuation tones (self-restoring switch) and LED. 
5) “Pre-recorded Message" switch and LED. 
6) "All Call", switch and LED, with the switch enabling the operator to simultaneously 

page all speaker zones on both risers. 
7) Reset switch. 
8) Lamp test switch. 
9) "Page" LED, which will light when the paging microphone is used. 
10) The FVEP shall also be equipped with LED's to indicate trouble conditions for the 

following: 
a) Each individual speaker zone. 
b) Amplifier, preamplifier, fire tone, pre-recorded messages, and voices paging. 

11) All switches and LED's shall be clearly identified with engraved labels. 
12) Each group of LED's shall have distinctive colors, such as: 

a) Fire Tone - Red 
b) Silence - Yellow 
c) Page - Green 
d) Trouble - Yellow 
e) Pre-recorded Message - Red 

c. The fire evacuation signal shall be applied to any specific zone automatically from the 
FACP or FACT, or shall be selected manually by the speaker zone switch. 

4. FVEP Audio Cabinet: 
a. 100% redundant tone generators, preamplifiers, and amplifiers shall be provided. 
b. The audio trunk shall be electronically supervised and shall be automatic switchover from 

one audio signal path to the other. 
c. Each amplifier module shall be provided with two 40-watt amplifiers, and shall power a 

minimum of 8 speaker zones. 
d. Pre-recorded message shall be programmed and recorded in a memory chip. Tape cassette 

players are not acceptable. 
e. The FVEP audio cabinet shall be capable of remote "All Page" activation via local 

microphone from the  University Police Station. The system shall allow the selection of 
individual building or "All" buildings for "Disaster Messages". 

f. Provide capability of testing and adjusting audio amplifier outputs.  Provide test switch at 
the FACP. 

P. Spare Parts: Refer to Section 01 78 46 – Extra Stock Materials. 

PART 3 - EXECUTION 

3.1 INSTALLATION – FIRE ALARM 

A. Fire Alarm layouts: 
1. General: 
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a. Provide a fire alarm system for each building. 

1) Actual detection required per building shall be determined by National codes, Local 
codes and the university CBO, whichever is more stringent. 

b. Provide shunt trip circuit breaker for connection to elevators with sprinkle red shafts. 
2. Regardless of building occupancy rating, the following areas shall be provided with detection: 

a. Laboratories 
b. Electrical Rooms 
c. Mechanical Rooms 
d. Telecommunications Rooms 
e. Data Centers 
f. Dedicated Storage Rooms 
g. Kitchens 

3. In general, the following type of detection shall be provided in each type of room: 
a. Photoelectric Smoke Detection: 

1) Electrical/Telecommunication Rooms 
2) Office Corridors (except where sprinkled) 
3) Offices (except where sprinkled) 
4) Laboratories 
5) Mechanical Ducts 
6) Elevator Shafts/Machine Rooms 
7) Dedicated Storage Rooms 
8) Linear Equipment Rooms 

b. Thermal Detection: 
1) Restrooms 
2) Mechanical Rooms 
3) Kitchens/Break rooms 
4) Environmental Services (Janitor) Rooms 
5) Elevator Shafts/Machine Rooms 
6) Generator Rooms 
7) Autoclaves 

c. Flame Detection: 
1) Generator Rooms 

4. Provide control module at each access control panel for interface with access control system. 

B. Installation shall be supervised and tested by the manufacturer of the system equipment. 

C. Low Voltage/Wire and Cable: All LV/W&C shall be run in conduit in floors, walls and non accessible 
spaces. In hallways, LVW/C can be run in bridle rings attached to the common telecom and other low 
voltage system cable tray. LV/W&C must be run in a conduit sleeve, minimum 2” dia. with plastic 
bushings, from the point it leaves the bridle ring on the cable tray to the interior side of a room. Once the 
LV/W&C enters the room it can be supported from bridle rings or j-hooks. Wiring shall comply with 
Division 27 and approved NEC. 

D. Low Voltage/Wire and Cable and Hallway Devices: LV/W&C running from the cable tray to devices in 
the hallway shall be protected by plenum rated flexible sleeving or flexible metal conduit. LV/W&C in 
sleeving or flexible metal conduit shall be supported per NEC and installed with UL approved connectors 
and plastic bushings on both ends. 

E. Outlet pull and junction boxes shall be painted red on the exterior. 

F. Devices: Locate devices per ADA standards 

G. In construction areas where there is existing equipment, the equipment must be protected during 
construction and the devices taken off line to eliminate false alarms.  All devices associated with 
modifications to an existing system must match existing devices. 
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H. Contractor is liable for damage. The university must be notified at the completion of each project to 

ensure that the system is returned to normal. 

I. If room numbers are changed or new room numbers established, the University Project Manager must be 
notified before implementation so that the system can be re-programmed and is accurate in the event of 
an alarm. 

J. All devices mounted in ceiling tile to be supported by T-bar hanger bracket and appropriate box. Plaster 
ring is not acceptable. 

K. Labeling: 
1. Observe the university fire alarm color code guide. 
2. Label each splice with correct information. 
3. Label each initiating device with correct device address. Use Kroy labeler or equal. 
4. Final, correct university room numbers (not design/construction room numbers) must be provided 

for correct programming. 
5. All detectors to have factory dust covers installed until after the final inspection and clean up is 

complete. 
6. All duct detectors to have individual remote LED/test stations installed. Mount at 6'-0" AFF in 

main corridor adjacent to area served. Label as directed by the University Project Manager. 
7. All shielded wiring to be bonded together at each device and insulated from contact with the 

conduit or box. 
8. All equipment and associated wiring removed from service will be returned to the University 

Project Manager for proper disposal. 
9. Avoid locating detectors above countertops and/or shelving. 
10. Locate detectors at least eight feet from supply or return air diffusers. 
11. Use fixed heat detectors near autoclaves and steam sterilizers. 
12. Mount remote lights for room detectors above door to corridor, centered. 

L. Construction Requirements: 
1. Integrity of Structure: Do not drill or pierce structural members without prior approval from the 

University Project Manager and Structural Engineer. 
2. Penetration of Walls, Etc.: Fire caulks or seal all penetrations made through walls, floors, and 

ceilings around the conduit. Maintain the integrity of fire ratings within the structure. Where 
visible, paint to match surface. 

3. Wherever possible, install conduits and raceways in a concealed manner, except at surface-
mounted cabinets. 

4. Access to Existing Facilities: Install all conduit and pull boxes to maintain or provide access to 
existing valves; covers to existing pull boxes; wire ways or access doors; electrical outlets; 
switches; motors, etc. 

5. Support bridle rings/”J” Hooks independently from structure, may have separate point of 
attachment to cable tray. 

6. No other wiring or systems to be installed with fire alarm. 

M. Prior to start of construction, disable existing fire alarm devices, as necessary. A minimum of two 
working days notice, prior to construction, shall be coordinated through the University Project Manager. 

3.2 TESTING, CLEANING AND CERTIFICATION 

A. When installation is complete, system shall be tested in accordance with NFPA72 requirements. A 
representative of the system manufacturer shall submit a written report of the findings to the A/E with 
copy of to the FD. System testing shall include, at the least, verifying the following: 
1. The functional operation of each re-settable initiating device (manual stations, detectors, etc.) and 

circuit. 
2. All notification appliances shall be tested for a minimum of ten minutes under normal alarm 

conditions. 

 FIRE DETECTION AND ALARM 28 31 00 - 12



University of Colorado Denver | Anschutz Medical Campus 
Guidelines and Design Standards 

30 June 2011

 

 FIRE DETECTION AND ALARM 28 31 00 - 13

3. The functional operation of each and every alarm device and circuit. 
4. The functional operation of each monitored device circuit. 
5. The functional operation of each control circuit, including fan controls. 
6. The supervision functions of each initiating, indicating, monitoring, control and supply circuit. 
7. Control station automatic signaling. 
8. That all software protocol, access codes and operation instructions have been supplied. 
9. All installed or modified fire alarm systems for remodels or new projects shall be tested and 

certified by a Factory Representative. Upon a system test completion a “Letter of Certification” 
shall be issued to the university. 

B. All testing and verifications shall be conducted in the presence of the university Facilities Operations Fire 
and Safety personnel. 

C. There shall be an operational test by the FD. 

3.3 COMMISSIONING (DEMONSTRATION) 

A. The equipment supplier shall provide a minimum of 8 hours of system training for the university 
Facilities Operations personnel training for each new system. 

END OF SECTION 28 31 00 
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SITE CLEARING AND SITE GRADING 31 10 00 - 1 

SECTION 31 10 00 - SITE CLEARING AND SITE GRADING 

PART 1 - GENERAL 

1.1 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design Requirements 
1. Trash Removal: 

a. Remove all trash, sand, gravel, road base, concrete, and trench material.  

B. Performance Requirements 
1. Top Soil: 

a. Coordinate with the University Project Manager for stripping and separate stockpiling for 
replacement around the building at the completion of the job, and/or disposal. 

b. Strip top soil to a depth of approximately 6 to 8 inches from all areas to be graded, 
excavated or filled. 

c. Remove debris, staging, tracking pads, and other items of construction from soil to a 
maximum of 18” and recondition sub grade to a condition similar to original site 
conditions.  

1.2 QUALITY ASSURANCE 

A. Testing Laboratory Qualifications: 
1. Hazardous Waste Removal: 

a. Submit plans and procedures for removal of hazardous waste to the University Project 
Manager for approval by the University Environmental Health and Safety (EHS). 

B. Regulatory Requirements: 
1. Asbestos-Contaminated Soil Management, Standard Operating Procedure Document, Version 1, 

February 26, 2010.  
a. Refer to Section 02 81 00 – Transportation/Disposal of Hazardous Material, Part 4. 

C. Site Water Quality: 
1. Obtain related permits prior to starting work and provide copy of plan and permit to the University 

Project Manager. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 31 10 00 
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SECTION 31 20 00 - EARTH MOVING 

PART 1 - GENERAL 

1.1 REFERENCES 

A. Asbestos-Contaminated Soil Management, Standard Operating Procedure Document, Version 1, February 
26, 2010.  
1. Refer to Section 02 81 00 – Transportation/Disposal of Hazardous Material, Part 4. 

1.2 SYSTEM PERFORMANCE REQUIREMENTS 

A. Performance Requirements 
1. Backfilling: 

a. Backfill excavations as promptly as work permits, but not until completion of inspection, 
testing, approval, and location recording of underground utilities. 

b. Concrete tailings, sand, gravel and other debris are not permitted in trenches. 
c. Consult the University Project Manager immediately for direction with uncharted or 

incorrectly charted piping or other utilities encountered during excavation. Cooperate with 
the University Project Manager in keeping respective services and facilities in operation. 
Repair damaged utilities to the satisfaction of the University Project Manager. 

2. Excavations: 
a.  Surround all excavations exceeding 6 ft in depth with a 6 feet high chain link fence 

system. 
b. Provide an Environmental Health and Safety (EHS) trained spotter on site for identifying 

asbestos contaminated soil. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 31 20 00 
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EXTERIOR IMPROVEMENTS 32 00 00 - 1

SECTION 32 00 00 - EXTERIOR IMPROVEMENTS 

PART 1 - GENERAL 

1.1 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design Requirements 
1. Provide splash blocks and rip rap at all downspouts and fire pump outlets in landscape areas. 

Redirect water to prevent damage to landscape and avoid water freezing on sidewalks.  
2. Provide Bus Shelters as required;  

a. Color: Stormcloud, RAL 7022  

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 32 00 00 
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SECTION 32 10 00 - BASES, BALLASTS, AND PAVING 

PART 1 - GENERAL 

1.1 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design Requirements 
1. Sidewalks: 

a. Maintain 5 foot minimum clearance from all existing trees where possible. 
b. Provide 6 feet minimum radius turns to accommodate turning radius of tractors used for 

snow removal. 
c. Develop joint pattern to: 

1) Prevent cracking from expansion and contraction.  
2) Compliment joint pattern in adjacent surfaces. 
3) Saw cut joints are accepted as an alternative method to tooled joints. 

d. Provide a medium broom finish perpendicular to travel direction. 
e. Detectable Warnings:  In accordance with local jurisdiction.  
f. Take precaution to avoid puncturing existing irrigation lines with concrete form materials. 

The contractor will cover all repair costs.  
2. Dumpster Pads: 

a. Determine location of pads for dumpsters with the University Facility Operations, and the 
campus Architect through the University Project Manager.  

b. Provide minimum pad size of 8 feet x 8 feet to a maximum of 24 feet x 14 feet and a 
minimum of 6 inches thick. 

3. Bicycle Pads: 
a. Coordinate with the University Project Manager for bicycle pad requirements.  

4. Wheelchair Ramps: 
a. All entrances must be handicap accessible.  

5. Asphalt Parking Lots and Driveways: 
a. If an aggregate base course is recommended by the project’s pavement design, construct 

the base course utilizing CDOT Class 6 aggregate to the depth specified in the pavement 
design. 

6. Transformer Pads: 
a. Locate building electrical transformers outside of the building. Coordinate project specific 

locations with the University Project Manager. 
7. Parking: 

a. Provide striping for stalls 8’-6” x 20’-0” at non-handicap designated stalls.  
b. Provide minimum 20’-0” wide drive lanes.  
c. Wheel stops are not acceptable in parking lots.  
d. Designate ADA parking stalls with painted symbol and a sign. 
e. Provide reflective signage. 
f. Provide banner signs in parking lots where applicable. 

1) 24” wide x 60” long, double sided with 3” pole pockets, heavy duty brackets, and 
pole mounts on top and bottom. 

8. Monument Sign:  
a. Refer to Part 2.18 – Campus Signage Guidelines 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. Sidewalks (6 feet wide and over): 
1. Concrete: 6 inches thick, 4000 psi 
2. Reinforcing: Fiber-mesh 
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BASES, BALLASTS, AND PAVING 32 10 00 - 2

B. Sidewalks (less than 6 feet wide): 
1. Concrete: 4 inches thick, 4000 psi 
2. Reinforcing: Fiber-mesh 

C. Dumpster Pads: 
1. Concrete: 6 inches thick, 4000 psi 
2. Reinforcing: Fiber-mesh 

D. Bollards: 
1. Manufactured, manually removable bollard 

a. 36 in (91.4cm) high x 4-1/3 in (11cm) base diameter, 62 lbs (28 kg) 
b. Color: RAL 7022 

2. Receiver: 
a. Galvanized ground sleeve with stainless steel locking cover; flush mount when bollard 

removed.  

E. Pavement Markings 
1. Pavement-Marking Paint: Alkyd Traffic Marking Paint 

a. Color: White 
b. Non-Reflective 
c. VOC Content:  Pavement-marking paints shall have a VOC content of 150 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 32 10 00 
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SECTION 32 84 00 - PLANTING IRRIGATION 

PART 1 - GENERAL 

1.1 SYSTEM PERFORMANCE REQUIREMENTS 

A. General Information 
1. Design Requirements 

a. Provide systems clocks in various locations to control watering schedules. Coordinate 
locations with the University.  

b. Provide automatic rain shutoff devices at all new irrigation. 
c. Separately meter all sprinkler irrigation systems from the building. Provide pulse output to 

Building Automation System at all meters. 
d. Verify locations of underground utilities including the existing irrigation system 

components. 
e. Puddle backfilling of new trenches in landscaped areas. Provide adequate compacted 

backfill under pavement. 
f. Pulse Transmitters: 

1) Provide RTR pulse transmitters with all Badger irrigation water meters. 
2) Provide TRICON/E3 pulse transmitter with all Neptune irrigation water meters.  
3) Provide Sensus pulse transmitter with all Sensus irrigation water meters.  

2. Performance Requirements 
a. Any kinked or damaged pipe is not acceptable.  
b. Turn over existing irrigation controllers, sprinklers and valves to the University unless 

otherwise instructed. 

B. Remote Solenoid Control Valves: 
1. Design Requirements  

a. Provide a minimum of 4 inches between bottom of box lid and highest part of valve and 
between bottom of box and piping. Provide a minimum of 4 to 6 bricks to support the 
bottom side of box. Hand tamp ground underneath valve boxes. 

b. Provide all RCVs of the same brand. 
c. On City of Aurora water system, Use Irritrol Ultra Flow plastic. 
d. Remove and replace existing galvanized fittings with PVC whenever possible. 
e. Flush each RCV zone with sprinkler heads removed. 

C. Sprinkler Heads: 
1. Design Requirements 

a. Include models with 12 different size nozzles per head, gear driven and sealed in oil, strip 
proof gears, vandalism resistant, dirty water screen, small surface area and fully 
interchangeable. 

b. Located heads a minimum of 1 inch from walk and 3 inches from building or vertical 
surface. Place top of heads exactly at finished grade. Where heads are next to walks or 
curbs, place top of head flush with top of sidewalk or curb. 

c. Firmly tamp under and around heads so as to be exactly straight up and down. 
d. Provide 8 to 12 inches of swing pipe; Do not to exceed 24 inches. 
e. See Diagram in Part 4 – Illustrations.  
 

D. Electrical Control System: 
1. Design Requirements:  

a. Coordinate control system electrical power supply with the electrical engineer. 
b. Provide lawn sprinkler cabinet in the grounds closet (if provided), the mechanical room, or 

other services area space. Provide electrical service (110V) at this location with conduit 
large enough to contain the valve control wires to the outside. 
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c. When extending existing irrigations systems, the University Project Manager will 
determine replacement of the control wire from a satellite controller and to a solenoid 
valve. The University Grounds will determine the exact site locations of the electrical 
control system. Test for positive radio communication prior to the installation of the 
satellite controllers. 

d. Provide lightning protection with a copper-clad grounding rod driven into the soil 8 feet 
deep. A single rod may be used for grouped control units. Connect controller to grounding 
rod with AWG No. 10 solid conductor copper wire. Secure wire to grounding rod with 
brass or bronze clamp. If rod is buried adjacent to the controller enclosure, locate the 
connection in a separate valve box. 

e. Attach wire markers to the ends of control wires inside the controller unit housing. Label 
wires with an identification number which consists of the name and station number of the 
existing controller to which the control wire had been previously connected. 

f. Bundle control wires where two or more are in the same trench at a minimum of 10 foot 
intervals. 

g. Control wiring may be pulled into the soil utilizing a vibratory plow device specifically 
manufactured for pipe pulling. Minimum burial depth equals 12 inches. 

h. Provide a 24 inch excess length of wire in an 8 inch diameter loop at each 90 degree 
change of direction, at both ends of sleeves and at 100 foot intervals along continuous runs 
of wiring. Do not tie wiring loop. Coil 24 inch length of wire within each remote control 
valve box. 

i. Install only one control valve on each control wire.  
j. Pre-number or label control wires with indelible non-fading ink, made of permanent, non-

fading material. 
k. Provide wire from satellite controller unit to each remote control valve for new 

construction using AWG No. 14 solid copper, Type UF cable, UL approved for direct 
underground burial or multi-strand type UF irrigation cable no smaller than 18 gauge. 

l. All wiring sizing must conform to the manufacturers recommendations on voltage losses of 
solenoid valves being used and must not exceed these specifications. 

m. Provides wires with the same color over its entire length. Provide white for common 
ground wire. 

n. Crimp solder splices and seal with waterproof sealant. Provide plastic wire connectors 
consisting of two pieces: one piece which snap locks into the other. Provide a copper crimp 
sleeve with a connector. All wiring splices that are direct buried must be done with "3M" D 
by wire splice kits. 

2. Performance Requirements  
a. Electrical Conduit: PVC Schedule 40 conforming to ASTM Standard D1785.  
b. Fittings: Schedule 40, Type 1, PVC solvent weld fittings conforming to ASTM Standards 

D2466 and D1784. 

E. Sleeving: 
1. Design Requirements 

a. Install separate sleeves beneath paved areas to route each run of irrigation wiring bundle. 
b. All sleeves under pavement must be bedded in sand with a minimum of 6 inches above and 

below the sleeve. 
c. Install only one irrigation pipe per sleeve. 
d. Install sleeving at a depth which permits the encased wiring to remain at the specified 

burial depth. 
e. Extend sleeve ends six inches beyond the edge of the paved surface. During construction, 

cover sleeve ends and mark with stakes. Mark concrete with a chiseled "X" at sleeve end 
locations. 

f. Bore through obstructions which cannot be removed rather than alter the route. Employ 
equipment and methods designed for horizontal boring. 

g. Cut and patch roadways which must be crossed. Replacement asphalt and subgrade shall 
match existing conditions. All sleeves under pavement shall be embedded in sand with a 6 
inch cover under and above sleeve. 
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h. Provide PVC Class 200 pipe with solvent welded joints for sleeving material beneath 
pedestrian pavements, drives, and streets. 

i. Provide sleeving diameter a minimum of twice that of the pipe and wiring bundle, 
whichever is greater. Provide a minimum diameter of 2 inches for sleeves for wiring. 

F. Piping: 
1. Design Requirements 

a. Locate all pressurized pipe between 14 inches and 18 inches deep. 
b. Locate all non-pressurized poly pipe shall between 8 to 12 inches deep. 
c. Locate pressurized and non-pressurized pipe underneath roads at a minimum of 18 inches 

deep. 
d. Map and document any changes to new or existing piping indicating size, type and location 

of pipe. 
e. Provide concrete thrust blocks on all pressurized pipe 2 inches and larger. Base selection 

on 60 psig static system pressure. 
f. Provide lateral branch lines of poly pipe rated at 100 psig NSF for 3/4 and 1 inch sizes. 

Provide poly pipe at larger branch lines and main trunk lines. All poly pipe of 1-1/4 inches 
and larger must be 80 psig NSF grade. 

g. All poly pipe fittings must be plastic barbed, designed specifically for underground 
irrigation practices. Provide schedule 40 PVC fittings, with solvent weld on all sizes 3 
inches and smaller and tight fittings on all sizes 3 inches and larger. Provide appropriate 
thrust blocking at ring tight. 

h. Double clamp all 1-1/4 inch and larger insert fittings; smaller poly pipe may be single 
clamped with screw or pinch clamps. 

1.2 SUBMITTALS 

A. Record Drawings: Record all alterations with accurate reference dimensions, measured from at least two 
permanent reference points, for each controller or control unit, each sleeve end, each stub-out for future 
wiring connections, and other irrigation components enclosed within a valve box. 

1.3 WARRANTY 

A. Provide a one year warranty including blow out and turn on. The warranty shall include, but not be 
limited to, fill and repair depressions and restoration of landscape or structural damaged by the settlement 
of irrigation trenches or excavations. Repairs shall be made within seven days of notification from the 
University Project Manager. 

B. Provide a 2 year minimum warranty for all sprinkler heads. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Acceptable Manufacturers: Subject to compliance with requirements, provide the following products or 
comparable products: 
1. Electric Valves: 

a. Preferred: Irritrol Ultraflow 700 Series - .75 - 1 - 1.50 - 2 - in. 
b. Rain Bird 100-DV/100-DV-F - .75 - 1 - 1.50 - 2 - in. 

2. Brass Gate Valves (all with cross handles), Size .50 to 3 inches: 
a. Matco 515T (Treaded)  
b. Matco 515C (Solder) 

3. Forged Brass Ball Valves, Standard/Full or Full Port Drainable: 
a. Matco 752T - 752C 
b. Matco 754T - 754C 
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c. Matco 8701 - 8711 
4. Automatic Drain Valves: 

a. King Drains 
b. Imperial 
c. Rain Bird 

5. Valves Cover Boxes: 
a. Carson Boxes: any model size as needed 
b. Ametex Boxes: any model size as needed 

6. Controllers: 
a. Rain Bird 

7. Pop-up Spray Sprinkler: 
a. Rain Bird 1800 Series Size 1802 to 1812 Regular, S.A.M. or Pressure Regulating 
b. Hunter S-type 4 inch 
c. Spray Nozzles, as needed (plastic/brass) 

8. Rotor Pop-up Sprinkler Mini-Paw, Maxi-Paw: 
a. Hunter I-20 
b. Hunter I-25 

9. Flex Swing Pipe: 
a. Hardie (Super Blue) 
b. Rain Bird (20/SP-100) 

10. Clamps for Poly Pipe: 
a. Crimp Clamp (size .50 to 1 inch) 
b. Murray Worm Gear Clamp (size .50 to 3 inch) 100% stainless steel 

11. Wire Connectors: 
a. 3M DBY/DBR Direct Bury Connector 
b. Rain Bird ST-03 Gray/PT-S5 Snap-Tite 
c. Fixed Spring Wire Connectors 

12. Quick Coupling Valves: 
a. 3 NP/ 33 DNP/ 5NP/ 44NP (non-portable) 
b. 3RD/ 33DRC/ 5RC/ 44RC Quick Coupling Valves 

13. Drip Irrigation: 
a. Rain Bird Underground Pressure Regulator HMB-20 and 25 
b. Rain Bird Y-filters RBY-075-RBY-100 
c. Hardies Y-filters 

14. Drip Tubing: 
a. Blue Stripe 
b. Lasco 
c. Pepco 

15. Drip Emitters: 
a. Rain Bird 
b. Salco 
a. Agrifim 

16. Irrigation Water Meters: 
a. Badger (Preferred) 

1) Recordall Disc Series up to 2”  
2) Turbo Series over 2” 

b. Neptune 
1) T-10 up to 2” 
2) HP Turbine over 2” 

c. Sensus 
1) SR II up to 2” 
2) Turbo over 2” 

2.2 MATERIALS 

A. Copper Tube: 
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1. Type K 
2. Type L 
3. Type M 
4. Copper fitting (all) 

B. Ultra-Clear Flexible Pipe: 
1. .50 to 2 inch (125 psi) NSF 
2. .50 to 2 inch (100 psi) NSF 
3. .50 to 2 inch (80 psi) NSF 

C. PVC Pipe: 
1. 1 to 6 inch (class 200) 
2. 1 to 6 inch (class 160) 

D. Insert Fittings (PVC and Nylon): 
1. PVC (Schedule 80) 
2. PVC (Schedule 40) 

E. Weld-on Plastic Pipe Cement (PVC only): 
1. #725 cement P70 primer 
2. #711 cement P70 primer 
3. #727 cement P70 primer 

F. Teflon Seal Thread Tape and Paste: 
1. STT - 12 x 600 1/2 x 600’ Tape 
2. STT - 34 x 520 3/4 x 600’ Tape 
3. STT - 1 x 520 1 x 500’ Tape 

G. Wire Solder: 
1. Silver and Safe Flow Silver 
2. Silver Bearing Solder: 96% tin, 4% silver 
3. 95/5; 95% tin, 5% antimony 

H. Sprinkler Control Wire “UL” Listed: 
1. #18-4 to #18-12 PJ Thermo Multi-conductor Spool 
2. 14-UF Single Conductor Reels 
3. 12-UF Single Conductor Reels 

I. Tools and Spare Parts: Refer to Section 01 78 46 – Extra Stock Materials. 

PART 3 - EXECUTION  

3.1 INSTALLATION, GENERAL 

A. System Damage: 
1. Immediately repair any main line damage. 
2. Contact the University Project Manager in the event of damage to poly lines or sprinklers to repair 

damage promptly and in the proper sequence. Stop work and notify the University Project 
Manager if asbestos irrigation pipe is damaged. 
a. Immediately upon cutting through the irrigation line, cut and tape both ends such that dirt 

and debris cannot get into the lines. 
b. Backfill and tamp, or puddle up to the level of irrigation line that is to be repaired and 

notify the University Project Manager. After repair has been completed, backfill to grade 
but do not tamp directly on top of irrigation line. 

 PLANTING IRRIGATION 32 84 00 - 5



 University of Colorado Denver | Anschutz Medical Campus 
Guidelines and Design Standards 

30 June 2011

B. Warning Tape: 
1. Bury warning tape six inches deep on top of control wiring. Provide inert plastic film tape highly 

resistant to alkalis, acids, or other destructive chemical components likely to be encountered in 
soils. Provide tape that is three inches wide, colored yellow and imprinted with "CAUTION: 
BURIED ELECTRIC LINE BELOW." 

3.2 TESTING, CLEANING, AND CERTIFICATION 

A. Electrical: 
1. Test for leaks to ground per manufacturer's recommendations. Test wires, underground splices or 

appurtenances and replace defective items. Repeat tests after replacement and approval by 
Grounds through the University Project Manager. 

 PLANTING IRRIGATION 32 84 00 - 6



 

 

University of Colorado Denver | Anschutz Medical Campus 
Guidelines and Design Standards 

30 June 2011

PLANTING IRRIGATION 32 84 00 - 7

PART 4 - ILLUSTRATIONS 

4.1 SPRINKLER HEAD PIPING DETAILS 

 

END OF SECTION 32 84 00 
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SECTION 32 92 00 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design Requirements 
1. Provide type of sod or seed for repair or replacement of existing turf to match the surrounding turf. 

1.2 DELIVERY, STORAGE, AND HANDLING 

A. Sod 
1. Do not use sod left out for more than 24 hours without approval from the University Project 

Manager.  
2. Keep sod in rolls moist and protected from exposure to sun, wind and heat.  
3. Protect all sod transported in open vehicles for a distance of more than 25 miles.  
4. Notify the University Project Manager of all sources of sod 3 business days in advance of cutting. 

B. Seed 
1. Deliver seed in original sealed, labeled, and undamaged containers. 

1.3 WARRANTY 
1. Provide warranty for sod and seed for a period of one year from the date of final completion. The 

warranty period begins anew for each required replacement of sod. 
2. Warranty Condition: 

a. Resod or reseed all areas when sod or seed is no longer in a satisfactory growing condition 
as determined by the A/E for the entire warranty period. 

a. Replacement will not be allowed in any season determined unfavorable for sodding or 
seeding. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Sod: 
1. Provide new sod of uniform density, color, and texture, and strongly rooted.  
2. All sod: equivalent of a 90% Turf-type Tall Fescue (2 varieties), 10% Improved Kentucky 

Bluegrass sod or as approved by The University Facility Operations through the University Project 
Manager. 

3. Provide sod with a vigorous and healthy root system that has been regularly watered, mowed, 
fertilized and sprayed for weeds in the sod nursery.  

4. Provide each piece of sod free of objectionable weeds.  
5. Provide sod that will not tear, break or crumble during the handling and placing of the sod.  
6. Unless short and smooth, clip the grass with a lawn mower to a height of two inches before it is 

lifted. Cut the sod evenly not more than one inch thick and cut in strips approximately eighteen 
inches in width. 

B. Seed: 
1.  Grass seed to be fresh, clean, dry, new seed proportioned by weight as follows: 

a. Equivalent of a 90% Turf-type Tall Fescue (2 varieties), 10% Improved Kentucky 
Bluegrass seed or as approved by The University Facility Operations through the 
University Project Manager. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Sodding and Seeding Season: 
1. Sod or seed only after April 1 and before October 1 unless approved by the A/E. 
2. Sod or seed only when weather and soil conditions permit in accordance with locally accepted 

practice. 

B. Lawn Area Preparation: 
1. Spread well rotted cow manure over the surface of the ground of the areas to be covered at the 

minimum rate of three cubic yards per thousand square feet. Thoroughly till the areas to a depth of 
from a minimum of 4 inches to a maximum of 6 inches until no manure appears on the surface. 

2. Remove all sticks, stones and other debris appearing on the surface or larger than 1 inch in any 
dimension. Grade the entire surface so that no unevenness appears. Finish grade in accordance to 
grading plan and remove any high or low spots to obtain an even surface. 

C. Lawn Installation: 
1. Verify areas to be sodded or seeded are smooth before any sodding or seeding is to be done. If 

slopes are steeper than 2:1, lightly and sufficiently water the bed. 
2. Lay sod by staggering joints. On any slopes, run the sod perpendicular to the slope. When in 

position, water the sod, then roll and/or tamp into contact with the soil, so that no open joints are 
apparent. After laying the sod, fertilize with a commercial fertilizer 20-20-10 at the rate of ten 
pounds per thousand square feet. 

3. Drill seed areas requiring seeding. Sow seed at a rate of 5-6 lbs/1000 sf. 
4. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch. Spread uniformly to 

form a continuous blanket 1 ½ inches in loose depth over seeded areas. Crimp mulch. 

D. Watering: 
1. Directly following installation, water the sod lightly and sufficiently to a depth of 4 inches with 

care so that no erosion takes place and so that no gullies are formed. 
2. Water sod and seed in early morning and afternoon for at least five successive days after laying to 

establish the lawn as determined by the University Project Manager. During hot weather, keep the 
sod moist and do not allow to dry out for a minimum of three weeks after installation. 

E. Maintenance of Turf: 
1. General: Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other 

operations such as aerating, rolling, regrading and resodding as necessary to establish a smooth, 
acceptable lawn, free of eroded or bare areas or as directed by the Architect. 
a. Overwatering of lawn, which causes stress to trees, is not allowed. 

2. Maintenance Period: Begin maintenance immediately after sodding or seeding. Maintain lawn 
areas until the end of the Warranty period. If sodding occurs in autumn and maintenance has not 
been performed, or if work was not yet acceptable at the end of autumn growing season (October 
1), continue maintenance the following spring beginning April 1 (or sooner, weather permitting) 
and continue to the end of the warranty period. 

3. Mowing and Trimming: Mow and trim around tress (keeping mulch in saucers and beds), walls, 
fences, etc., maintaining turf at 2 – 2 3/4” height. Do not remove more than 33% of grass leaf in 
single mowing. Remove grass clippings from pavements areas. 

END OF SECTION 32 92 00 
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SECTION 32 93 00 - PLANTS 

PART 1 - GENERAL 

1.1 General Design Information: 

A. Design Requirements 
1. Avoid using isolated islands or berms as they are labor intensive.   
2. Design in context with adjacent spaces. 

B. Performance Requirements 
1. Protect existing landscape features, especially trees and shrubs. 

1.2 Repair of Landscape or Irrigation System Damage: 

A. Performance Requirements 
1. Include the cost of restoration to existing landscape for damage associated with construction in the 

bid proposal. Repairs include damage outside of construction zones if damage results from some 
effect of project such as rerouting of pedestrian traffic across a grassy area in lieu of a previous 
sidewalk path. 

2. At the contractor’s option, restoration work may be completed by the University through the 
University Project Manager or by a prequalified Landscape Contractor. Competitive bidding 
between the University and Landscape Contractors is not permitted. 

3. Establish the extent of restoration work in the following manner: 
a. Prior to construction, survey the site with the University Project Manager, A/E, and 

Contractor. 
b. Document the initial condition through mutual agreement, written description, sketches 

and/or photographs. 
c. After construction, survey the site with the same group and document the final condition 

through the same procedure. 
4. Include restoration work in the Construction Documents and encompass intermediate or temporary 

repairs. Temporary repairs may be necessary to keep irrigation systems active. Inactive irrigation 
systems may result in additional damage to turf areas which may require restoration work. 

1.3 Layout of New Trees: 

A. Design Requirements 
1. The use of street trees is encouraged in all designs. Coordinate with the University Campus 

Architect through the University Project Manager. 
2. Provide a minimum 3 feet diameter mulch area around all trees. Cover with shredded cedar mulch. 
3. Do not plant trees above underground utilities. The following table identifies the minimum and 

recommended distances from trees to utilities and other site items. 

 

Item Minimum Distance (feet) Preferred Distance (feet) 
Curbs 2.5 CE 3-5 CE 
Sidewalks 2.5 CE 3-5 CE 
Electric Buried Cable 4 CC 5-6 CC 
Water Lines 6 CC 7-8 CC 
Sewer Lines 10 CC 15+ CC 
Steam/Condensate Lines 10 CC 15+ CC 
Gas Lines 4 CC 5-6 CC 
Street Lights-Shade Trees 40 CC  
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Street Lights – Ornamental 
Trees 

15 CC  

Street Signs 7 CC  
Intersections 30 CC  
Vaults and Pits 5-10 CC 10 CC 
Tree to Tree – Shade 35 CC  
Tree to Tree – Ornamental 20 CC  

CE = Center of Tree to Edge of Utility 
CC = Center of Tree to Center of Utility 

EE = Edge of Tree to Edge of Utility 

1.4 Landscape Requirements: 

A. Design Requirements 
1. Provide a weed control blanket underlay of polyester nylon mesh at all planting beds. Do not 

polypropylene.  
2. Provide a minimum of three inches of depth of shredded cedar mulch in the shrub beds after 

setting. 
3. Gravel or rock larger than 1” is prohibited.  

1.5 Protection and Preservation of Existing Trees: 

A. Design Requirements 
1. Show all existing trees on landscape plans. Indicate trees to be saved or removed. 
2. Do not locate curbs closer than 5 feet from the trunk of the tree where possible. Do not provide 

paving or asphalt closer than 5 feet from the tree trunk. 
3. Locate new sidewalks, paving or asphalt to allow breathing space for tree roots. The following 

should be used as a guideline:  
a. For trees up to 4 inches in trunk caliper, provide 25 square feet of porous area. 
b. For each additional 2 inches of tree caliper, provide 10 additional square feet of porous 

area. 

B. Performance Requirements 
1. Cut any severed roots caused from trenching outside the drip line of a tree with smooth and flush 

cuts. Backfill trenches immediately to prevent roots from drying out.  
2. Provide properly constructed barrier fences at trees to be saved to protect the total area within the 

drip line. The drip line is defined as the area on ground covered by spread of branches. 
3. Do not park or store equipment or materials within the drip line of the tree. 
4. Prohibit trenching or boring inside the drip line of trees. Trenching or boring will be permitted 

inside the drip line of a tree only with approval from the University Project Manager. 

1.6 Selection of New Plants: 

A. Performance Requirements 
1. Supply plants from propagating houses, beds, frames or nurseries. Do not provide "Collected" 

stock unless specified or approved by the University Grounds and the University Project Manager 
as a substitute. 

2. Provide plants with well formed buds of size normal for the species.  
a. Growth increments of shoots for the previous year of a size normal for the season, i.e., not 

showing stunted growth will be accepted.  
b. Plants that have been in storage for more than one growing season will not be accepted. 

3. Provide sound, healthy, and vigorous plants free of harmful insects, diseases and major 
mechanical injuries. Major mechanical injuries include damages to trunk or branches to the extent 
it would affect normal growth and/or appearance, or would require pruning or wound treatment. 

4. Provide symmetrical plants typical for species and variety.  
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5. Plant trees in rows that exhibit consistent branching habit, size, form and height. 
6. Specify plant sizes. 
7. Select plants from specified growing areas as defined below: 

a. Colorado Grown: plants grown in Colorado nursery fields for the major portion of their 
life. 

b. Colorado Fielded: plants shipped in, which have grown in Colorado for one full growing 
season or more prior to delivery. 

c. Northern Grown: plants grown in nurseries one year or more located in Hardiness Zones 1 
through 5, as shown in USDA Map. 

d. Alternate plants may be proposed by the Contractor if specified types are not available. 
Gain approval of substitutes by the University Project Manager. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Transportation of Plants: 
1. Protect all plants, bare root, container or balled and burlapped from the time of digging to the time 

of planting from any conditions that would adversely affect the continued growth of the plant. 
2. Schedule and coordinate delivery and planting with other landscape work. 

1.8 WARRANTY 

A. Provide a warranty for a period of one (1) growing season after Final Acceptance of landscape work and 
at no additional cost to the University. Replace any trees, shrubs, ground cover or bulbs that are dead or 
that are, in the opinion of the University, in unhealthy or unsightly condition, or that have lost their 
natural shape due to dead branches or excessive pruning of dead branches. 

B. The warranty period begins anew for each replaced area or item and extends each time the area or item 
requires replacement. Replace plantings in accordance with the original specifications. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Planting Seasons: 
1. Plant only after April 15 and before October 1 or as specified on the Drawings without written 

approval from Architect. 
2. Plan only when weather and soil condition permit in accordance with locally accepted practice. Do 

not plant during periods of prolonged cold or heat, or during excessively wet or dry periods. 

B. Planting: 
1. Stake and verify locations for plants according to the landscape plan. 
2. Prior to any excavation, identify all underground utilities with Utility Services through the 

University Project Manager. 
3. Plant container grown and balled and burlapped plants as follows: 

a. In clay or clay loam soil, provide a planting pit 2 to 4 inches more shallow than the height 
of the soil ball, and a minimum of 1 foot larger in diameter. 

b. In sandy loam soil, which is well drained, provide a planting pit depth no deeper than the 
height of the root ball and a minimum of 1 foot larger. 

c. Remove container plants and tease, manipulate, or scar the fibrous roots with a knife to 
discourage circling roots. Care should be taken not to break the root ball. 

d. Set balled and burlapped plants in the planting pit at the proper depth, remove all twine 
from the trunk, and cut excess burlap from the top of the root ball prior to backfilling. 
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e. Provide tree planting holes twice the size of the root ball and provide proper amended soils 
mix such as Eco/Bio Planters Mix.  

4. Amend backfill soil for bare root plants according to recommendations of the Architect/Engineer. 
Add backfill and water thoroughly. Settle soil with water to eliminate all air pockets. Do not 
compact backfill by tamping. If area is irrigated, do not provide a basin. If area is not irrigated, 
form a basin for water. 

5. Provide percolation test to check for adequate air and water movement. If site soil fails the test, 
notify the University Project Manager. Perform improvement of soil drainage prior to planting. 
Obtain recommendations through the design team from a soil testing laboratory and/or an 
agricultural drainage consultant as required. 

6. Verify backfill amendments are of a consistency to allow for air and water movement without 
compacting. 

7. Use wire baskets. Remove the bottom of the basket up to the first tier of wire prior to placing the 
tree in pit. Place the balled tree in the hole at the proper depth, backfill and compact the soil up to 
the first tier of wire above the bottom of the ball to stabilize it. Remove the remainder of the wire 
and backfill and compact the soil up to approximately one-third of the bottom portion of the ball. 
Finish backfilling with loose soil and thoroughly puddle with water. 

8. Provide staking, guying and tree wrap. Wrap trees with approved material, e.g. the standard 4 inch 
crepe wrap. Wrap from the ground line up to the second whorl of branches and secure. Apply 
wrap approximately November 15 and remove approximately April 15 of the following year. 
When guy wires are used, they shall be flagged with a conspicuous material and replaced as 
required by the University Project Manager until guy wires are removed. 

9. Prune any injured or broken roots or branches. Trim to a clean, smooth cut without disturbing 
branch collar. Trim damaged evergreen branches in such a manner that the form of the tree is not 
affected. 

10. Provide safety devices at all open holes or pits to protect the University from liability for personal 
accidental injury. 

C. Plant Maintenance: 
1. General: Maintain plants by watering, fertilizing, pruning, restoring planting saucers, tightening 

and repairing stake supports, resetting trees and shrubs to proper grades or vertical position, 
spraying as required to keep trees and shrubs free of insects and disease, cultivating and weeding 
as required for healthy growth or as directed by the Architect. 
a. Monitor watering of plants and lawns to verify overwatering is not causing stress to trees, 

especially when planted in turf. 
b. Tree wrap: 

1) Apply a coating of insecticide and fungicide to the tree trunk area to be wrapped. 
2) Apply wrap to overlap 1 ½” from ground line up to lowest branch. Wrap trunks in 

late fall (approximately November 15). 
3) Tie securely in at least five places with jute twine, placed at least 12” apart. 
4) Remove tree wrap at the beginning of the growing season (approximately April 15). 

2. Maintenance Period: Begin maintenance immediately after planting. Maintain plants until the end 
of the Warranty period. If planting occurs in autumn and maintenance has not been performed, or 
if work was not yet acceptable at the end of the autumn growing season (October 1), continue 
maintenance the following spring beginning March 15 (or sooner, weather permitting) and 
continue to the end of the warranty period. 

END OF SECTION 32 93 00 
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SECTION 33 05 00 - COMMON WORK RESULTS FOR UTILITIES 

PART 1 - GENERAL 

1.1 REFERENCES 

A. City of Aurora Standards 

B. Denver Water 

1.2 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design Requirements 
1. Any utility piping that will be conveyed to or become owned by the City of Aurora must comply 

with the City of Aurora Standards. Coordinate with the University Project Manager to determine 
ownership of utility piping.  

2. Nonmetallic Utility Lines: 
a. Provide an insulated 16 gauge tracer wire (or metallic tape) at all new nonmetallic utility 

lines outside the building envelope to indicate the utility's location to tracing equipment. 
Locate tape or wire either affixed to the utility, or, if metallic tape, buried with a 12 inch 
separation directly above the utility. Expose tracer wire at either end of the utility (above 
grade) and prominently mark with flag after backfill is completed.  

b. Determine the appropriate point and method of termination with the University Project 
Manager and utility locator/document. 

3. Isolation of Utilities: 
a. Provide proper means for isolation before entering the building. 

4. Utility Sleeves: 
a. Provide tubing or pipe (not sheet metal) sleeves for all utility services passing through 

structural walls and slabs. Project all sleeves passing through slab floors a minimum of 2 
inches above the slab and seal water tight to the slab. 

b. Fill sleeves with a flexible gas tight caulking. 
5. Sanitary and Storm Sewerage: 

a. Provide manholes at major junctions of exterior sewer lines and cleanouts on all other 
junctions. 

b. Provide manhole covers with holes drilled in lid for use of lifter for removal. 
c. Provide flat and level manhole covers free of projections in driveways and parking lots to 

avoid interference with snow removal equipment. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 33 05 00 
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SECTION 33 40 00 - STORM DRAINAGE UTILITIES 

PART 1 - GENERAL 

1.1 REFERENCES 

A. City of Aurora Standards (for the University of Colorado Anschutz Medical Campus Only) 

B. Colorado Department of Public Health and Environment (CDPHE) 

1.2 SYSTEM PERFORMANCE REQUIREMENTS 

A. Design Requirements 
1. Identify storm water sumps in a site-specific Storm Water Management Plan (SWMP). 

B. Performance Requirements 
1. Provide Best Management Practice (BMP) that provides permanent storm water quality run off 

control ponds on the University of Colorado Anschutz Medical Campus.  
2. Provide Best Management Practice (BMP) for all construction projects for storm water control 

regardless of size.  

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Obtain permit from CDPHE, as required. Coordinate with the University Engineers through the 
University Project Manager. Refer to 01 41 00 – Regulatory Requirements. 

B. The Authority Having Jurisdiction (AHJ) is the University. All projects voluntarily comply with 
surrounding municipality.  

C. Protect storm water inlet grates. 

3.2 FIELD QUALITY CONTROL 

A. Inspections: 
1. Provide weekly inspections.  
2. Provide inspections after any storm event.  
3. Document all inspections and provide copies to the University Project Manager on a weekly basis.  
4. Provide non-ordinary inspections to show corrective action items (if any) were completed with the 

University.   
5. Provide one post-construction acceptance inspection with the University.  

END OF SECTION 33 40 00 




