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Name Company Email

Mike Parker Parker Sheet Metal MikeP @parkersheetmetal.com
Ricky DiFranco Colorado Mechanical Systems rdifranco@coloradomech.com
Cody Kluver MTech Mechanical CKluver@mtechg.com

Andrew Carey

Logan Pass Construction

Andrewc@Ipc-us.com

Brad Hoyt

Aberdeen Construction

brad@aberdeenconstruction.com

Zachariah Marvin

Adolfson & Peterson Construction

zmarvin@a-p.com

Chad Bowman

Duro Electric

Chad.Bowman@duroelectric.com

Clint Buswell

Ludvik Electric

cbuswell@ludvik.com

Rich O'Bryan

Legacy Mechanical

robryan@legacy-mechanical.com

Beth Sayles

Rhinotrax

BethSayles@rhinotrax.com

Jonathan Pavone

Braaconier Pluming & Heating Co.

jonathanp@braconier.com

Gary Shironaka

Growling Bear

bid@growlingbear.com

Craig Vercruyse

U.S. Engineering

Craig.Vercruyse@usengineering.com

Gifford Aune

Edifice Builders

gifford.aune@edifice.builders

Keith Romero

Gilmore Construction

kromero@gilmorecc.com

Anthony Muniz

U.S. Engineering

Anthony.Muniz@usengineering.com

Paul Fogleman

GH Phipps

Paul.Fogleman@ghphipps.com

Mike Herbst

GE Johnson

HerbstM@GEJohnson.com

Ryan Horn

Guarantee Electrical

Ryan.Horn@geco.com
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HVAC NOTES:

DEMOLITION GENERAL NOTES:
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e ) r ) 1. EXISTING ITEMS TO REMAIN ARE DENOTED LIGHTLY UNLESS OTHERWISE NOTED. ALL
GENERAL LEGEND DOUBLE / SINGLE LINE DUCT LEGEND Ot AR DIFFUSERS ARE 4-WAY AR PATTERN UNLESS SHOWN ITEMS SHOWN HATCHED OR CROSS HATCHED SHALL BE REMOVED UNLESS
(Not all symbols listed below are used on these drawings) (Not all symbols listed below are used on these drawings) OTHERWISE NOTED.
2. DUCT SIZE OF BRANCH DUCT TO AIR DEVICE SHALL BE THE SAME SIZE AS NECK
ABBR. | SYMBOL DESCRIPTION ABBR. | SYMBOL DESCRIPTION SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE SIZE OF AR DEVICE UNLESS NOTED GTHERWISE 2. CONTRACTOR SHALL NOT SHUTOFF OR PUT-QUT OF SERVICE ANY SYSTEMS OR
| SECTION DESIGNATION —a CAP END OF PIPE L L RIGI0 FLEX ‘
FEE — N A 01— 3. PROVIDE ROOM AR BALANCE TO ACHIEVE POSITIVE (+) OR NEGATIVE (-) AT THE 3. ITIS THE RESPONSIBILITY OF THE CONTRACTOR TO VISIT THE SITE AND
| SECTION DRAWN ON THIS SHEET X PITCH DOWN IN DIRECTION OF ARROW SEE DUCT DIFFERENTIAL PRESSURE INDICATED ON THE DRAWINGS. UNDERSTAND THE EXTENT OF THE REMODEL WORK REQUIRED PRIOR TO BID. NO
xxlxx>" | DETAL EXTRAS WILL BE ALLOWED FOR WORK REQUIRED TO ACHIEVE THE END RESULT AS
X7 T secnon cur on s seer —><— | PIPE ANCHOR 45 TEE (ROUND) 4 oo T (RECTANGULAR) T FLEX DUCT 90 RADIUS FLB INDICATED BY THE CONTRACT DOCUMENT.
/ X\ RISER DIAGRAM NUMBER —= | PIPE AUGNMENT GUIDE L _— ,- 4 4. CONTRACTOR SHALL DETERMINE AND COORDINATE THE EXACT EXTENT OF
= —f + i 1 DEMOLITION TO FACILITATE ALL WORK INDICATED BY THE CONTRACT DOCUMENT.
— SHEET RISER IS DRAWN ON —#f—— | UNION OR FLANGE CONIcAL f —
<= ] 5. PRIOR TO COMMENCEMENT OF ANY DEMOLITION WORK, VERIFY EXISTING CONDITIONS
— EQUIPMENT UNIT IDENTIFICATION —®—— [ CONCENTRIC PIPE REDUCER ~  90' TEE (ROUND) MANUAL VOLUME DAMPER 90°EIB AND NOTIFY ENGINEER OF ANY DISCREPANCIES FOR RESOLUTION.
\A /1 equrwent uNT NuMBER —®—— | ECCENTRIC PIPE REDUCER L 1 | > S B 6. ALL ITEMS IDENTIFIED TO BE REMOVED SHALL BE REMOVED IN THEIR ENTIRETY
— = 2 S UNLESS OTHERWISE NOTED. REMOVED ITEMS SHALL BE TURNED OVER TO THE
e | oproen DENTPOAON PRY - PRESSURE REDUGNG VALE \voLuue. oaurer H OWNER UNLESS OTHERWISE NOTED AND STORED IN THE AREA DESIGNATED BY THE
O+ ~JC e o TRV T PRESSURE AND//OR TEMPERATURE RELIEF VALVE _ %gggtsk%c%vgori%%g{s AND LEGALLY DISPOSE OF ALL ITEMS THE OWNER
E EXISTING —— PLUG VALVE ~ J
® 7. WHERE EXISTING PIPING, T.C. TUBING/WRING ETC. ARE TO BE REMOVED FROM
N NEW o — be— | GATE vALE g&lila?ngngm ARE REMAINING, THE WALLS SHALL BE REPAIRED TO MATCH ORIGINAL
(R) RELOCATED _é VERTICAL PIPE VALVE ]
8. WHERE EXISTING PIPING TO BE REMOVED PASSES THROUGH FLOORS, THEY SHALL
G FUTURE v —pet— | cLoee vae BE CUT BACK TO WITHIN CONCRETE AND FILLED WITH GROUT TO ACHIEVE A
SMOOTH AND EVEN FINISH WITH CONCRETE SURFACE.
(") POINT OF CONNECTION, NEW TO EXISTING BFV ——+H—— | BUTTERFLY VALVE
—— DIRECTION OF FLOW IN PIPE BV ly BALL VALVE
¥2777777774| DUCTWORK, PIPING AND EQUIPMENT TO BE REMOVED cv —4A4— | CHECK VALVE G E N E RAL N OT ES
DA ¢ DIAMETER - SOLENOID VALVE 1. WORK INCLUDED IN THE CONTRACT IS DENOTED IN BOLD. EXISTING CONDITIONS
WAD WALL ACCESS DOOR —f—— | BUTTERFLY SOLENOID VALVE TO REMAIN ARE DENOTED LIGHTLY.
NIC NOT IN CONTRACT P HOSE END DRAN VALVE 2. A DETALED METHOD OF PROCEDURE IS REQUIRED WHEN A CONSTRUCTION
ACTIVITY AFFECTS THE SAFETY OF THE OCCUPANTS, OWNER'S EQUIPMENT OR
AFF ABOVE FINISHED FLOOR P/T ___TeA | PRESSURE/TEMPERATURE TAP VALUABLE CONTENTS OR ANY SYSTEM WHICH SUPPORTS THESE SYSTEMS; OR
ESSENTIALLY AFFECTS THE BUILDING MANAGEMENT, OPERATIONS OR SECURITY.
GC GENERAL CONTRACTOR —|7|— STRAINER
MC MECHANICAL CONTRACTOR —tgt— | STRANER w/ BLOWDOWN e CONDITIONS PRIOR TO COMMENCEMENT OF ANY WORK AND SHALL NOTIFY THE
’ POINT TYPE ENGINEER/ARCHITECT OF ANY DISCREPANCIES FOR RESOLUTION.
EC ELECTRICAL CONTRACTOR — FLEXIBLE PIPE CONNECTOR THE CONTRACTOR SHALL CAREFULLY REVIEW ALL
DRAWINGS, ALL SPECIFICATIONS, & ALL
TCC TEMPERATURE CONTROL CONTRACTOR ||| THERMOMETER SEQUENCES OF OPERATION. THE DOCUMENTS ARE ® 4. COORDINATE WORK WITH ALL TRADES.
ALL INCLUSIVE & COMPLIMENTARY TO EACH = 4
KEC KITCHEN EQUIPMENT CONTRACTOR ? PRESSURE GAUGE OTHER. THE PROJECT SHALL INCLUDE ANY AND N - T ) B o O B oI C R WEATHERPROOFING ANY ROOF
ALL NECESSARY DDC POINTS TO SUPPORT THE el 2| E| 2|5 % :
¢ COMON — O | SoHT oS |REQUIREMENTS OF ALL THE DOCUMENTS. 2| z|38 |22 x < 6. COORDINATE ALL DUCTWORK AND PIPING WITH EQUIPMENT, STRUCTURE, ETC.
e - .| (7]
c N Y CLO AP. A o) o] = o2
" ORALLY CLOSED CAP L] | CHUNG ACGESS PANEL S| E |8 |22 |E|2|z8 7. CONTRACTOR SHALL BE RESPONSIBLE FOR DEACTIVATION OF ROOF—MOUNTED
NO NORMALLY OPEN —0— | rwe o o) G Z z s S | o EQUIPMENT AND ASSOCIATED INDOOR EQUIPMENT. ONLY ONE UNIT SHALL BE
z a a < < ” < | zo REMARKS TAKEN OUT OF SERVICE AT ANY TIME, WITH REMAINDER OF UNITS LEFT
THRUST B JEQUIPMENT, SYSTEM & POINT OPERATIONAL.
. ® — | mrusT BLocx )
- \ GENERAL EXHAUST FANS (TYPICAL OF ALL EXHAUST FANS) 8 CONTRACTOR SHALL NOT SHUT DOWN / TAKE OUT OF SERVCE ANY SYSTEMS
(Not il symbols listed below are used on these dravings) |FAN FAILURE X 9. CONTRACTOR TO REPAIR AND PATCH ANY LIGHTWEIGHT METAL STUDS MODIFIED BY
NEW DUCTWORK WHERE STUDS GO TO DECK. FRAME STUDS AROUND DUCTWORK
ABBR. SYMBOL DESCRIPTION ABBR. SYMBOL DESCRIPTION AS NECESSARY TO MAINTAIN INTEGRITY OF WALL ASSEMBLY.
JDUCT S.P. X
HWS [ ——HWS—— | HEATING WATER SUPPLY PIPING OXITF £15<]|  SuPPLY DUCT UP / SUPPLY DUCT DOWN 10. NEW DUCTWORK ROOF PENETRATION TO BE CONSTRUCTED IDENTICALLY AS
EXISTING. FLASH NEW CURB TO ROOF, AND FLASH NEW DUCT TO CURB AS
HTWS | ——HTWS—| HIGH TEWPERATURE HOT WATER SUPPLY PIFING @ R4 | RouNo bucT up / RoUND DuCT DOWN 11, CONTRACTOR TO REPAIR AND PATCH AND REPAINT ANY DRYWALL THAT MAY BE
IFAN START/STOP X ’
HTWR ——HTWR ——| HIGH TEMPERATURE HOT WATER RETURN PIPING 48F12 [—] INDICATES FLAT OVAL DUCTWORK MODIFIED OR DAMAGED DURING EXTENT OF PROJECT.
cws —— CWS—— | CHILLED WATER SUPPLY PIPING f:ﬂ]]:f FLEXIBLE DUCT CONNECTION VED FAILURE X
CWR ——CWR—— | CHILLED WATER RETURN PIPING BOD §:E:§ BACKDRAFT DAMPER
VFD SPEED X
D — D — COOLING COIL DRAIN PAN PIPING TCD B TEMP. CONTROL DAMPER—-OPPOSED BLADE
C —— C —— | CONDENSER WATER SUPPLY PIPING TCD =N TEMP. CONTROL DAMPER—PARALLEL BLADE
R —— CR —— | CONDENSER WATER RETURN PIPING f:é:}l LOUVER WITH SCREEN INoTES:
LOW PRESSURE STEAM SUPPLY PIPING
LPS —Ps—| (oo15p) MVD £——F——F| MANUAL VOLUME DAMPER 01512015 1106
LPC ——LPC—— | LOW PRESSURE CONDENSATE RETURN PIPING §£ﬁ MOTOR OPERATED DAMPER
MEDIUM PRESSURE STEAM SUPPLY PIPING
MPS ——MPS — (164—604) = SPIN=IN FITTING WMTH MVD F AN S C H E D U L E
MPC ——MPC—— | MEDIUM PRESSURE CONDENSATE RETURN PIPING FD O DUCT FIRE DAMPER
HIGH PRESSURE STEAN SUPPLY PIPING WHEEL CFM E.S.P. APPROX. MOTOR DRIVE VIBRATION APPROX. SIZE (INCHES) OPER.
HPS ——HPS — (614-125§) FSD @ COMBINATION DUCT SMOKE & FIRE DAMPER DESIG. MFR. MODEL FAN TYPE SERVICE DIA. AT ELEV | IN. W.C. RPM REQ'D | MAX VOLTAGE |PHASE| ECM VFD/ VFD FEG TYPE ISOLATOR THROAT L w H WEIGHT REMARKS
T (INCHES) | 5,400 5,400 BHP HP (YES/ | RELAY/ | BYPASS |VALUE TYPE BACKDRAFT DIM. LBS.
HPC HPC HIGH PRESSURE CONDENSATE RETURN PIPING SD @ DUCT SMOKE DAMPER FEET FEET SIZE NO) STARTER | (YESINO) DAMPER
PC —— PC —— | PUMPED CONDENSATE PIPING ‘;ﬁ] DUCT SMOKE DETECTOR GENERAL /
88D —— 880 —— | BOILER BLOWDOWN PIPING DAD E\:‘/} DUCT ACCESS DOOR EF-R-2 GREENHECK USF-33 UTILITY STERR"|\;|IZER 33 15,000 2.00 925 7.50 10 480 3 NO VFD NO BELT SPRING GRAVITY 38.25 63 62 79 1150 1,2
BF —— BF —— | BOILER FEED WATER PIPING -
TURNING VANES IN DUCT ELBOW
RL —— RL —— | REFRIGERANT LIQUID PIPING ||
GENERAL REMARKS:
RS —— RS —— REFRIGERANT SUCTION PIPING EP |-|_-k ELECTRIC-PNEUMATIC CONTROL VALVE
A. REFER TO ELECTRICAL DRAWINGS FOR POWER REQUIREMENTS, INCLUDING COORDINATION OF VOLTAGE, PHASE, SCCR, WIRE SIZES, AND OVERCURRENT PROTECTIVE DEVICES.
RHG —— RHG —— | REFRIGERANT HOT GAS PIPING PE Q‘: PNEUMATIC—ELECTRIC CONTROL SWITCH REFER TO ELECTRICAL ONE-LINE DIAGRAM FOR MINIMUM FAULT CURRENT RATING THAT EACH UNIT SHALL EXCEED. UNIT NAMEPLATE SHALL INDICATE THE SHORT CIRCUIT CURRENT RATING.
@ TEMPERATURE SENSOR B. PROVIDE SHAFT GROUNDING RINGS FOR EACH BEARING ON MOTORS POWERED THROUGH VARIABLE FREQUENCY DRIVES.
C. FEG = FAN EFFICIENCY GRADE IN ACCORDANCE WITH AMCA 205.
T ®'n’ THERMOSTATIC STEAM TRAP @ WALL MOUNTED THERMOSTAT D. FAN E.S.P. INCLUDES DAMPER PRESSURE DROP. INCLUDE DAMPER PRESSURE DROP IN SUBMITTAL.
F&T ®'F&1’ FLOAT AND THERMOSTATIC STEAM TRAP W UNIT MOUNTED THERMOSTAT SPECIFIC REMARKS:
BT 0, INVERTED BUCKET STEAM TRAP ® HUMIDISTAT 1. PROVIDE INTEGRAL BACKDRAFT DAMPER.
2. PROVIDE SPRING VIBRATION ISOLATORS TO SUPPORT FAN.
Tov —4—H— | (2 OR 3-WAY) TEMPERATURE CONTROL VALVE —— UNDERCUT DOOR 1712020 51
—=F+— | VENTURI METER —+— LOUVER
——& —— | CALBRATED BALANCING VALVE R DUCT RISE AIR DEVICE SCHEDU LE
RSV —P8¢—— | REFRIGERANT SERVICE VALVE D DUCT DROP
DPS —@—— | DIFFERENTIAL PRESSURE SWITCH AL ACOUSTICALLY LINED DUCTWORK DESIG. FUNCTION STYLE MFR. MODEL FRAME MODULE MATERIAL FINISH REMARKS
MAV £ MANUAL AIR VENT TCOAD TEMPERATURE CONTROL OUTSIDE AR DAMPER STYLE SIzE
AAV AUTOMATIC AR VENT TCRAD TEMPERATURE CONTROL RETURN AIR DAMPER
_g_ A CEILING $§;{:§EI’E:XHAUST’ MODULAR EGGCRATE FACE GRILLE TITUS 50F LAY-IN 24x24 A;gé"é’:‘;ﬂfggj’ WHITE 1/2"x1/2"x1"H CORE WITH 22x22 DUCT COLLAR
FS g FLOW SWMTCH TCEAD TEMPERATURE CONTROL EXHAUST AIR DAMPER
EJ —{— EXPANSION JOINT SP IN WC STATIC PRESSURE IN INCHES WATER COLUMN
BY —e]— BALL JOINT EXPANSION COMPENSATOR SD E SUPPLY AIR DEVICE IREMARKS:
RG RETURN/EXHAUST AIR DEVICE GENERAL - APPLIES TO ALL AIR DEVICES: MANUAL VOLUME DAMPERS SHALL BE ACCEPTABLE IN DUCTWORK AT THE BRANCH POINT OF THE RUNOUT DUCT OR IN-LINE TO THE AIR DEVICE BY
THE CONTRACTOR INSTALLING DUCTWORK. A DAMPER LOCATED AT THE AIR DEVICE SHALL BE ACCEPTABLE WHEN PERMITTED BY ENGINEER ON A CASE-BY-CASE BASIS OR WHEN THE
IMANUFACTURER REQUIRES AN INTEGRAL MANUAL VOLUME DAMPER.
CWS,CWR/HWS,HWR
1
§ g SUPPLY & RETURN BRANCH 9/5/2019 11:06 P:\CU\Anschutz\2018-058 SDM Room 128C Ventilation\Cad\cds\Mech\Exhaust Fan Upgrade\[M-2018-058.xIsx]S850-1 Fan
S g PIPING TO TERMINAL UNIT
. i‘ 'L J
DUCT INSULATION AND
REPAR ALL FIELD CUTS / AL
AND WELDS WITH ZINC
RICH PAINT, FINISH WITH
TWO COATS OF OUTDOOR
REUSE EXISTING EXHAUST STACK IF POSSIBLE FINISH PAINT AS SELECTED s
/_ BY ARCHITECT
PROVIDE 3—-POINT INSULATE RUN-OUT PER
GUY WIRE SUPPORT SPECIFCATIONS 16 GA. SHEET METAL
AT 8-0" & 13-0" BELLMOUTH TYPE SPININ HOLD DOWN STRAP
ABOVE ROOF - SECURED W/SHEET
T WITH BUTTERFLY TYPE M\D, SUPPORT FROM OVERHEAD METAL SCRE/W
BRACKET UPPER STACK EXTEND QUADRANT HANDLE STRUCTURE
/_ TO DISCHARGE DUCT THRU INSULATION AND SEAL i) M, — FasTener
" I . AROUND INSULATION. o 3 1
TOP OF DISCHARGE LRSSSDA“‘ ' ' FLEXIBLE DUCT (MAX. 6'-0")
ABOVE AHU & SUPPORT @ 3'-0" 0.C.,
ADJACENT ROOF. N INSULATED PER SPECIFICATIONS CHANNEL STRUT. HOT
FLEXIBLE CONNECTION SHEET METAL - RETIE%D F%LRYS%SR
DUCTWORK,
APPROX. OUTLET —— DUCT SUPPORT INSULATED PER ' LONG RADIUS
SIZE: C°xD /_ SPECIFICATIONS /_
" oo
EXHAUST i 7 4 STAINLESS STEEL WORM
FAN ;
\ H /_ GEAR CLAMP ON BOTH — PRE—FABRICATED
SEAL DUCT CEILING THE FLEX DUCT JACKET 3/16” WELDED SOLE EQUIPMENT RAIL
PENETRATION \ / AND INNER CORE. PLATE AND SUPPORT ANCHOR
ISOLATION o , , ATTACHMENT BOLTS TO STRUCTURE PER
PER SPECS— [ — y L L \ MFR'S INSTRUCTIONS
- J—ISI ' Z ol g DIAGONAL BRACING
PREFABRICATED = S
ROOF CURB / LAY-IN AR T-BAR OR LAY—IN FRAME 59| ANCHOR BOLTS, LOCATE IN DECK  [F]]
: DEVICE FOR HARD CEILING. N AS REQUIRED 2
CANT STRIP / \ é
PROVIDE DRAIN AT EXTEND ROOF NOTE: HARD CEILING INSTALLATIONS: \ 3
BOTTOM OF FAN MEMBRANE TO CEILING DIFFUSER SHOWN; 1. PROVIDE LAY-IN FRAME TO ALLOW AR DEVICE TO BE \ ’
SCROLL '\, CURB AND SEAL REGISTERS AND GRILLES SIMILAR. REMOVED. \ ’
WATER TIGHT. 2. LOCATE MVD TO BE ACCESSIBLE. IF SPIN-IN IS NOT \ g
ACCESSIBLE PROVIDE A SEPARATE MVD ACCESSIBLE BY
REMOVING THE GRILLE IN LIEU OF THE ONE AT THE
SPIN-IN.
AIR DEVICE DETAIL
SCALE: NONE SCALE: NONE
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SYSTEM EF—R-2 AFTER INSTALLATION OF NEW FAN. AIR FLOWS IN BOLD
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STERILIZATION DEPARTMENT PRESSURE RELATIONSHIPS
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ISSUES/REVISIONS:
95% CDs 09/05/19
100% CDs 10/12/20
" THIRD FLOOR HVAC PLAN
ST/ NEW KEY NOTES:
<3>> EXTEND EXHAUST DUCT OUT TO PROVIDE EXHAUST TO CLINIC SUPPORT LAB.
DEMOLISH EXISTING EXHAUST MAIN OFF OF RISER AND UPSIZE AS SHOWN. TE
EXISTING DUCT TAPS INTO NEW MAIN.
< 3> PROVIDE NEW FSD. DATE: 10/12/2020
<&> ROUTE DUCT ABOVE CONDUIT IN CORRIDOR, TIGHT TO STRUCTURE. DRAWN BY: MDG
REBALANCE ALL EXISTING EXHAUST AIR DEVICES CONNECTED TO EXHAUST CHECKED BY:  BLW
SYSTEM EF-R—2 AFTER INSTALLATION OF NEW FAN. AR FLOWS IN BOLD . -
INDICATE SCOPE OF WORK. TYPICAL. JOB NO: 18-1477907
: —hv3
PERFORM PRE—READ MEASUREMENTS OF EXISTING EXHAUST AIRFLOW WHERE FILE NAME p=hv
DUCT TERMINATES AT SHAFT. SUBMIT AIRFLOWS TO ENGINEER. REBALANCE TO
PRE-READ VALUES UPON COMPLETION. SHEET NO.
DEEP BEAM IN APPROX. THIS LOCATION. 12" CLEAR FROM BOTTOM OF
STRUCTURE TO TOP OF CEILING. ROUTE DUCTWORK UNDER BEAM.
<OT> DEMOLISH EXISTING RETURN BOOTS. M 2 - 0 3
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N FOURTH FLOOR HVAC PLAN
SCALE: 1/87=1-0" NEW KEY NOTES:

<> INSTALL NEW EF—-R-2 ON NEW PREFABRICATED ROOF CURB. TRANSITION
FROM FAN INLET TO 40" ROUND DUCT ON ROOF, DOWN INTO DUCT SHAFT
USING SMOOTH RADIUS ELBOWS. TRANSITION INTO RECTANGULAR EXHAUST
RISER VERTICALLY.

<Z>> PROVIDE NEW ELECTRICAL SERVICE AND VFD FOR EF-R-2. DATE: 10/12/2020

<3> RELOCATE EXISTING RTU ACCESS DOOR TO THIS LOCATION. DRAWN BY: MDG

<Z> REUSE EXISTING EXHAUST DISCHARGE STACK. CHECKED BY:  BLW
PERFORM PRE—READ MEASUREMENTS OF EXISTING EXHAUST AIRFLOW WHERE JOB NO: 18-1477907

DUCT TERMINATES AT SHAFT. SUBMIT AIRFLOWS TO ENGINEER. REBALANCE TO FILE NAME: p—hv4
PRE-READ VALUES UPON COMPLETION.

SHEET NO.

M2.04
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DEMO KEY NOTES:

DEMOLISH EXISTING EXHAUST FAN EF-R—2 AND DUCTWORK BACK TO RISER.
DEMOLISH EXISTING ELBOWS, FITTINGS, AND TRANSITIONS AT TOP OF EXHAUST
RISER THAT ARE CURRENTLY ACTING AS A SYSTEM CHOKE POINT.

@ REMOVE EXISTING AHU ACCESS DOOR DOWNSTREAM OF FILTER BANK AND
RELOCATE TO OPPOSITE SIDE OF UNIT. PATCH AND SEAL EXISTING HOLE.

<3> DEMOLISH EXISTING DUCT OFFSET IN VERTICAL RISER.

DRAWING TITLE

FOURTH FLOOR HVAC DEMO PLAN

TITLE

DENTAL SCHOOL IMPROVE EXHAUST FAN EF-R2 ON ROOF

CATOR

CU ANSCHUTZ - 18-147790

ASSOCIATES CO.

TRUMA K
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ISSUES/REVISIONS:
95% CDs 09,/05/19
100% CDs 10/12/20
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FILE NAME: p—dhv4
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POWER LEGEND

(Not all symbols listed below are used on these drawings)

GENERAL NOTES:

1.

FOR REMODELING, WORK INCLUDED IS DENOTED IN BOLD. EXISTING
CONDITIONS TO REMAIN ARE DENOTED LIGHTLY.

PROTECT STRUCTURE AND OWNER EQUIPMENT FROM DAMAGE.
IMMEDIATELY REPLACE OR REPAIR, TO ORIGINAL CONDITION, DAMAGE
CAUSED BY THE CONTRACTOR WHETHER EQUIPMENT APPEARS TO BE
CURRENTLY IN USE OR NOT, UNLESS WRITTEN AUTHORIZATION FROM THE
OWNER INDICATED OTHERWISE. PREPARE LISTING OF ALL EXISTING
DAMAGED ITEMS AND SUBMIT TO OWNER PRIOR TO BEGINNING WORK.

INSTALL CONDUIT CONCEALED IN FINISHED AREAS UNLESS OTHERWISE
NOTED. PAINT EXPOSED CONDUIT TO MATCH EXISTING FINISHES WITHIN
THE SURROUNDING AREA.

FIRE SEAL ALL FIRE-RATED WALL AND FLOOR PENETRATIONS. REFER TO
ARCHITECTURAL DRAWINGS FOR FIRE RATED WALLS.

COORDINATE EXACT REQUIREMENTS AND LOCATIONS OF MECHANICAL
EQUIPMENT WITH MECHANICAL DRAWINGS AND MECHANICAL CONTRACTOR
PRIOR TO ROUGH—IN AND ORDERING MATERIALS OR EQUIPMENT.

A DETAILED WRITTEN METHOD OF PROCEDURE IS REQUIRED WHEN A
CONSTRUCTION ACTIMTY OR AN OUTAGE AFFECTS THE SAFETY OF
OCCUPANTS, TELEPHONE/DATA/FIRE ALARM EQUIPMENT OR COMPONENTS
OF ANY SYSTEM WHICH SUPPORTS THIS EQUIPMENT OR ESSENTIALLY
AFFECTS THE BUILDING MANAGEMENT, OPERATIONS OR SECURITY. SEE
SPECIFICATIONS FOR ADDITIONAL INFORMATION.

EXISTING INFORMATION SHOWN ON THE DRAWINGS HAS BEEN TAKEN
FROM OWNER FURNISHED DRAWINGS AND/OR LIMITED FIELD
OBSERVATIONS. CATOR, RUMA & ASSOCIATES IS NOT RESPONSIBLE FOR
THE ACCURACY OF ANY INFORMATION OR THE ADEQUACY, SAFETY AND
CONFORMANCE TO CURRENT PREVAILING CODES OF ANY WORK SHOWN
AS EXISTING ON THESE DRAWINGS.

PROVIDE SEPARATE INSULATED EQUIPMENT GROUNDING CONDUCTOR IN
ALL FEEDER, HOMERUN AND BRANCH CIRCUITS.

POWER PLAN NOTES:

SYMBOL DESCRIPTION SYMBOL DESCRIPTION
0] SINGLE RECEPTACLE —PM — | PLUG MOLD (MULTI-OUTLET ASSEMBLY)
(0 DUPLEX RECEPTACLE —WM— | WIREMOLD (SURFACE RACEWAY)
a4 DOUBLE DUPLEX RECEPTACLE CONDUIT CONCEALED
L) DUPLEX RECEPTACLE, HALF SWITCHED —-—-—| CONDUIT EXPOSED
)CLG | DUPLEX RECEPTACLE, CEILING MOUNTED N e ERCROUND_OR CONCEALED IN FLOOR
() DUPLEX RECEPTACLE, FLOOR MOUNTED —= | CONDUIT TURNING DOWN
= DOUBLE DUPLEX RECEPTACLE, FLOOR MOUNTED —o0 | CONDUIT TURNING UP
@ SPECIAL RECEPTACLE —3 | CONDUIT CAPPED
SPEOAL RECPTAGE, FLOO WOUNTED s | S U O SO OIS o ACYS OGS
@ JUNCTION BOX, WALL OR CEILING MOUNTED T T | GROUND BAR
JUNCTION BOX, FLOOR MOUNTED L1/] | MAIN SWITCHBOARD /DISTRIBUTION CENTER
® MOTOR TRANSFORMER
[H | DISCONNECT SWITCH (NON—FUSED) CURRENT TRANSFORMER
[ZH | DISCONNECT SWITCH (FUSED) ©) THERMOSTAT
VARIABLE SPEED DRIVE WITH DISCONNECT GENERATOR ANNUNCIATOR PANEL
@ | unuty MeTER @a—1_ | TEXT INDICATES PANEL AND GIRCUIT DESIGNATION
|z | ELECTRICAL PANELBOARD, CONTROL PANEL, OR OTHER ]
. N
REFERENCE SYMBOLS LEGEND
(Not all symbols listed below are used on these drawings)
SYMBOL DESCRIPTION SYMBOL DESCRIPTION
<> | KEY NOTE REFERENCE (1) | KITCHEN/OWNER /MEDICAL EQUIPMENT REFERENCE
{PA—# > | TYPICAL CIRCUIT NUMBER A\ EXISTING TO REMAIN
TYPICAL LUMINAIRE TYPE A EXISTING TO BE REMOVED
@ TYPICAL ROOM REFERENCE (TOP=RM#, BOTTOM=FLR) A EXISTING TO BE RELOCATED
(UHY | MECHANICAL EQUIPMENT REFERENCE A EXISTING TO REMAIN — REPLACE DEVICE
@D | LIGHTING CONTROL,/ EQUIPMENT REFERENCE A EXISTING TO BE REMOVED AND REPLACED

CONTROLS LEGEND

(Not all symbols listed below are used on these drawings)

1.

4.

MAKE ALL FINAL ELECTRICAL CONNECTIONS TO EQUIPMENT REQUIRING
ELECTRICAL CONNECTION. THIS SHALL INCLUDE BUT NOT BE LIMITED TO
ALL MECHANICAL AND OTHER EQUIPMENT INCLUDED IN THIS PROJECT.

PROVIDE FUSES SIZED PER EQUIPMENT MANUFACTURER’S REQUIREMENTS.

DISCONNECT SWITCH LOCATIONS ARE SHOWN DIAGRAMMATICALLY AND
SHALL BE INSTALLED IN ACCESSIBLE LOCATIONS TO SUIT EQUIPMENT
AND SPACE. DISCONNECT SWITCHES SHALL BE WITHIN SIGHT OF THE
EQUIPMENT THEY SERVE AND MOUNTED AT 6'-3", MAXIMUM, TO TOP OF
CABINET. MAINTAIN NEC WORK SPACE REQUIREMENTS.

PROVIDE NEW NAMEPLATE FOR EXHAUST FAN DISCONNECT SWITCH.

DEMOLITION NOTES:

SYMBOL DESCRIPTION SYMBOL DESCRIPTION
Sq | SINGLE POLE SWITCH (SUBSCRIPT DENOTES SWTCHING) Sys | VARIABLE SPEED/SPEED CONTROLLER SWITCH
S, | TWO POLE SwiTcH Sgp | EXPLOSION PROOF SWITCH
S3 | THREE-WAY SWTCH STo | THERMAL OVERLOAD SWITCH
S4 | FOUR-WAY SWTCH Smc | MOMENTARY CONTACT SWTCH
Sk | KEY OPERATED SWITCH Rs COMBINATION SWITCH AND DUPLEX RECEPTACLE
SM | MANUAL SWITCH, HORSEPOWER RATE ® PHOTOCELL
Sp | DIMMER SWITCH (] PUSH BUTTON
S P | (PILOT LIGHT IS "ON" WHEN SWITCH IS "ON) TIME CLOCK
Sp | by o oCToR RINFRARED, US--UL TRASONIC, DTRDUAL TECHNOLOGY
| SLv | LOW VOLTAGE swiTcH )
p N
ABBREVIATIONS LEGEND
(Not all symbols listed below are used on these drawings)
SYMBOL DESCRIPTION SYMBOL DESCRIPTION
A AMPERES MCP | MOTOR CIRCUIT PROTECTOR
AC | ABOVE COUNTER. MOUNT HORIZONTALLY TO CENTERLINE OF DEWICE, MEC | SEE MECHANICAL EQUIPMENT SCHEDULE
AFF | ABOVE FINISHED FLOOR MIN MINIMUM
AFG | ABOVE FINISHED GRADE MLO | MAIN LUGS ONLY
ANN | ANNUNCIATOR MTS | MANUAL TRANSFER SWITCH
ARF | ABOVE RAISED FLOOR NC NORMALLY CLOSED
ASSD | AR SAMPLING SMOKE DETECTION NIC NOT IN CONTRACT
ATS | AUTOMATIC TRANSFER SWITCH NL NIGHT LIGHT
BFG | BELOW FINISHED GRADE NO NORMALLY OPEN
c CONDUIT NTS | NOT TO SCALE
CATV | CABLE TELEVISION oc ON CENTER
c8 CIRCUIT BREAKER OFCI | OWNER FURNISHED, CONTRACTOR INSTALLED
CCTV | CLOSED CIRCUIT TELEVISION OFOl | OWNER FURNISHED, OWNER INSTALLED
(€) EXISTING OSWF | ON SITE WORK FORCE
EM EMERGENCY PB PULL BOX
EMDC | EMERGENCY MAIN DISTRIBUTION CENTER SB STAND-BY
EP EXPLOSION PROOF SDC | SUB-DISTRIBUTION CENTER
EPO | EMERGENCY POWER OFF ™ TAMPER PROOF
EVO | EMERGENCY VENTILATION ON/OFF TVSS | TRANSIENT VOLTAGE SURGE SUPPRESSER
EWC | ELECTRIC WATER COOLER ™ | TYPicAL
FA FIRE ALARM UF UNDER FLOOR
¢ GROUND ue UNDER GROUND
GCP | GENERATOR CONTROL PANEL UON | UNLESS OTHERWISE NOTED
GFI GROUND FAULT INTERRUPTING UPS | UNINTERRUPTIBLE POWER SUPPLY
HOA | HAND OFF AUTOMATIC v VOLTS
i6 ISOLATED GROUND VD | VARIABLE FREQUENCY DRIVE
MAX | MAXIMUM w/ | wmH
MCB | MAIN CIRCUIT BREAKER w/o | wiTHoUT
MCC | MOTOR CONTROL CENTER wp WEATHER PROOF
MDC | MAIN DISTRIBUTION CENTER XFMR | TRANSFORMER

1.

ALL ITEMS IDENTIFIED TO BE REMOVED SHALL BE REMOVED IN THEIR
ENTIRETY INCLUDING ALL WIRING AND EXPOSED CONDUIT AND CONDUIT
SUPPORTS BACK TO POINT OF ORIGIN OR NEXT DEVICE TO REMAIN.
REMOVED ITEMS SHALL BE TURNED OVER TO THE OWNER, UNLESS
NOTED OTHERWISE, AND STORED IN THE AREA DESIGNATED BY THE
OWNER. REMOVE FROM SITE AND LEGALLY DISPOSE OF ALL ITEMS THE
OWNER CHOOSES NOT TO ACCEPT.

WHERE EXISTING CONDUITS ARE SHOWN TO BE REMOVED AND HAVE
BEEN ROUTED IN CONCRETE FLOOR SLABS, CONCRETE WALLS OR
CONCRETE CEILINGS, THEY SHALL BE CUT BACK FLUSH WITH CONCRETE.
FILL WITH GROUT TO ACHIEVE A SMOOTH AND EVEN FINISH FLUSH WITH
CONCRETE SURFACE AFTER CONDUCTORS HAVE BEEN REMOVED.

REUSE EXISTING CONDUIT WHERE CURRENT NEC AND LOCAL CODE
REQUIREMENTS ARE MAINTAINED. PROVIDE NEW CONDUIT AND WIRE FOR
NEW INSTALLATIONS AND EXTENSION OF EXISTING INSTALLATIONS. REUSE
EXISTING CONDUIT IN PLACE, DO NOT REINSTALL EXISTING CONDUIT.
PROVIDE LABELING PER SPECIFICATIONS FOR REUSED CONDUIT.

RELOCATED EQUIPMENT AND DEVICES ARE TO BE CLEANED OF ALL
FOREIGN MATERIAL. REPLACE EQUIPMENT OR DEVICES WHICH ARE
DEFECTIVE OR DAMAGED DURING RELOCATION.

430V 39

EXISTING PANEL HR
Panel Notes:
250 A MAIN CIRCUIT BREAKER VOLTAGE 120 / 208 \% 1. REPLACE EXISTING CIRCUIT BREAKER WITH NEW BREAKER COMPATIBLE WITH EXISTING PANELBOARD. CONNECT NEW
400 A BUS PHASE 3 PH BRANCH CIRCUIT.
WIRE 4 W
MFR :
MTG. : SURFACE 35,000 AMPERE SHORT CIRCUIT RATING (FULLY RATED) PANELBOARD IS BEING METERED TO DETERMINE EXISTING DEMAND LOAD.
BREAKER BREAKER
NOTE DESCRIPTION LTG RECEPT | MOTORS | OTHER | GENERAL TOTAL AMP / P CCT PH CCT | AMP / P TOTAL GENERAL | OTHER | MOTORS | RECEPT LTG DESCRIPTION NOTE
EXHAUST FAN ol 15 / 1 A 2 40 / 5820 5,820 EXHAUST FAN 1
EF-R-1 0 / 3 B 4 / 5820 5,820 EF-R-2
- 0 /3 5 C 6 /3 5820 5,820 -
L-ROOF o 20 /1 7 A 8 20 /1 0 SPARE
SPARE 0| 20 /1 9 B 10 (20 /1 0 SPARE
SPARE 0| 20 /1 11 C 12 |20 /1 0 SPARE
SPARE o 20 /1 13 A 14 |20 /1 0 SPARE
SPARE 0| 20 /1 15 B 16 |20 /1 0 SPARE
SPARE 0 20 /1 17 C 18 |20 /1 0 SPARE
SPARE 0o 20 /1 19 A 20 |20 /1 0 SPARE
SPARE 0| 20 /1 21 B 22 |20 /1 0 SPARE
SPARE 0| 20 /1 23 C 24 |20 /1 0 SPARE
SPARE o 20 /1 25 A 26 |20 /1 0 SPARE
SPARE 0| 20 /1 27 B 28 |20 /1 0 SPARE
SPARE o 20 /1 29 C 30 |20 /1 0 SPARE
SPARE 0| 20 /1 31 A 32 100 / 0 RETURN FAN SA-P3
SPARE o 20 /1 33 B 34 / 0 -
SPARE o 20 /1 35 C 36 /3 0 -
RETURN FAN SA-P1 0| 125 / 37 A 38 |125 / 0 RETURN FAN SA-P2
- 0 / 39 B 40 / 0 -
- 0 /3 41 C 42 /3 0 -
PHASE LOADING SUMMARY PANEL LOADING SUMMARY
LOAD TYPE (VA) PHA PHB PHC| LOAD TYPE CONNECTED NEC CALCULATED
LIGHTING 0.0 0.0 0.0 LOAD KVA DEMAND LOAD
RECEPTACLES 0.0 0.0 0.0
MOTORS 5,820.0 5,820.0 5,820.0 LIGHTING 0.0 KVA x 125% = 0.0 KVA
OTHER 0.0 0.0 0.0 RECEPTACLES
GENERAL 0.0 0.0 0.0 FIRST 10 KVA 0.0 KVA x 100% = 0.0 KVA CONNECTED
TOTAL (VA) 5,820.0 5,820.0 5,820.0 REMAINDER 0.0 KVA x50% = 0.0 KVA AMPACITY =
MOTORS 48.5
NEC CALCULATED LARGEST 175 KVA x125% = 21.8 KVA
PHASE AMPACITY 60.5 60.5 60.5 REMAINDER 0.0 KVA x 100% = 0.0 KVA NEC DEMAND
OTHER 0.0 KVA x 125% = 0.0 KVA AMPACITY =
#REF! GENERAL 0.0 KVA x 100% = 0.0 KVA 60.6
PHASE BALANCE A-B B-C C-A
0% 0% 0% TOTAL 175 KVA 21.8 KVA
GENERAL NOTES:
' PROVIDE NEW UPDATED PANEL DIRECTORIES FOR PANELS THAT ARE INCLUDED IN THIS PROJECT.
' PROVIDE TYPED DESCRIPTIONS OF NEW CIRCUITS BEING INSTALLED. INDICATE NEW SPARES IN PENCIL.
WIDTH AS REQUIRED
1/2"
EXHAUST FAN #1 Z
1/4"
. FED FROM HTA __we
21/ || (D D 1/4"

HP s

13/16"

UTILIZATION EQUIPMENT
NAMEPLATE DETAIL

SCALE: FULL

NOTES:

1. SEE SPECIFICATIONS FOR ADDITIONAL NAMEPLATE INFORMATION.
2., REWORD NAMEPLATE FOR FIELD CONDITIONS.
3. HP SHALL INDICATE HORSEPOWER.
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4 N
PROVIDE 3—PHASE DIGITAL RECORDING METER AT LOCATION INDICATED FOR
A PERIOD OF 30 DAYS PRIOR TO START OF CONSTRUCTION TO VERIFY
EXISTING LOAD. METER SHALL RECORD VOLTAGE AMPERAGE, KVA AND POWER
FACTOR FOR EACH PHASE AND SUM OF THE PHASES. THE METER SHALL
CONTINUALLY AVERAGE THE POWER DEMAND OVER MAXIMUM 15 MINUTE
INTERVALS AS REQUIRED BY NEC 220.87. COMPILE A METERING SUMMARY
REPORT AND DELIVER RESULTS TO ENGINEER AFTER 7 DAYS AND AFTER 30
DAYS. VERIFY EXISTING LOADS AT AND DOWNSTREAM OF THE METERING
LOCATION AND PROVIDE LIST TO ENGINEER OF WHAT LOADS ARE NOT ON
DURING THE 30 DAY METERING AND THE REASON WHY. ORGANIZE LIST BY
EQUIPMENT NAME. IF ANY LOADS HAVE BEEN REMOVED OR PERMANENTLY
ABANDONED, TURN CIRCUIT BREAKER OFF AND RELABEL AS SPARE.
TRANSFORMER SCHEDULE FEEDER SCHEDULE
KEY (6) HVFLA | LVFLA |HVPROT(1) HV PROT (1) HIGH VOLTAGE FEEDER (3) LVPROT (2) LV PROT (2) LOW VOLTAGE FEEDER (3) GROUNDING (4) DIMENSIONS (5) WEIGHT BTUH REMARKS KEY CONDUCTORS "C
430V 208V | CCT BRKR SWITCH FUSE CONDUCTORS "C CCT BRKR SWITCH FUSE CONDUCTORS "C CNDTRS "C HIGH WIDE DEEP (5 OTPT (5) 40.51G 5# 8 , 2# 10 G 1
T45 541 1249 70 A3P 100 A3P FRS-R- 70 3% 4 A# 8 G| 114 150 A3P 4% 10 JA# 6 G 2 1# 6 34 30.00 30.00 20,00 590 7443 100.51G 5# 1 y  2# 8 G 2
75 90.2 208.2 110 A3P 200 A3P FRS-R- 110 3 1 JA#E 6 6| 142 250 A3P a4 250 1% 4 G 212 14 2 34 37.00 30.00 20.00 750 9167 200.51G 5# 30 y  2# 6 G 2112
TK4-112.5 135.3 3123 175 A3P 200 A3P FRS-R- 175 3# 20 A# 6 G 2 400 A3P 5# 500 2% 3 G 4 1% 10 34 42.00 36.00 24.00 1050 14830 7 153 G 3# 12 v 1# 12 G 3/4
TK4-45 541 1249 70 A3P 100 A3P FRS-R- 70 3 4 V18 8 G| 114 150 A3P 200 A3P FRN-R- 150 5% 10 JA# 6 G 2 14 6 34 32.00 24.00 18.00 475 6640 7 903 G 3% 2 , 1# 8 G 11/4 DRAWING TITLE
NOTES: 1) PRIMARY 0.C. PROTECTION PER NEC 450-3 (b) (1) 100.3 G 3# 1 , 1% 8 G 112
2) SECONDARY 0.C. PROTECTION PER NEC 450-3 (b) (2) 1253 G 3% 10 , 1# 6 G 1112
3) ALL CONDUCTORS ARE COPPER. SEE PLANS FOR INCREASED CONDUCTOR SIZES DUE TO VOLTAGE DROP ETC. 904 G 4% 2 v 1# 8 G 112
4) BONDING AND GROUNDING CONDUCTOR PER NEC 250-66-1999 4003 G 3# 500 v 1# 3 G 3
5) DIMENSIONS, WEIGHTS & BTUH OUTPUT SHOWN ARE FOR REFERENCE ONLY. ACTUAL DIMENSIONS MAY VARY FROM MANUFACTURER TO MANUFACTURER. 404 G 4% 8 v 1# 10 G 1
6) BRANCH CIRCUITS TO HAVE A DEDICATED NEUTRAL FOR EACH CIRCUIT ON K-RATED TRANSFORMERS. 704 G 4% 4 , 1# 8 G 11/4
7) FOR K-RATED TRANSFORMERS, PROVIDE PARALLEL NEUTRAL CONDUCTOR LUGS AT TRANSFORMERS, LOW VOLTAGE PANELBOARD, AND DISCONNECTS . 1004 G 44 1 y A# 8 G 112
2004 G 4% 3/0 v 1# 6 G 212
2504 G 4% 250 v 1# 4 G 3
8004 G| 2 [ 4% 500 v 1# 1/0 G 312 |
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EXISTING EXHAUST FAN TO BE UPSIZED FROM 10 HP TO 15 HP MOTOR. PROVIDE
NEW BRANCH CIRCUIT (3#10,1#10G)3/4"C TO FAN MOTOR VIA VFD. EXISTING
CONDUIT MAY BE REUSED IF DEEMED BY OWNER TO BE IN GOOD CONDITION.
PROVIDE NEW 60A3P DISCONNECT SWITCH WITH 35A FRS—R FUSES.

MOUNT NEW EXHAUST FAN VFD IN ELECTRICAL ROOM. COORDINATE EXACT LOCATION
WITH OWNER.
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Name Company Email

Mike Parker Parker Sheet Metal MikeP @parkersheetmetal.com
Ricky DiFranco Colorado Mechanical Systems rdifranco@coloradomech.com
Cody Kluver MTech Mechanical CKluver@mtechg.com

Andrew Carey

Logan Pass Construction

Andrewc@Ipc-us.com

Brad Hoyt

Aberdeen Construction

brad@aberdeenconstruction.com

Zachariah Marvin

Adolfson & Peterson Construction

zmarvin@a-p.com

Chad Bowman

Duro Electric

Chad.Bowman@duroelectric.com

Clint Buswell

Ludvik Electric

cbuswell@ludvik.com

Rich O'Bryan

Legacy Mechanical

robryan@legacy-mechanical.com

Beth Sayles

Rhinotrax

BethSayles@rhinotrax.com

Jonathan Pavone

Braaconier Pluming & Heating Co.

jonathanp@braconier.com

Gary Shironaka

Growling Bear

bid@growlingbear.com

Craig Vercruyse

U.S. Engineering

Craig.Vercruyse@usengineering.com

Gifford Aune

Edifice Builders

gifford.aune@edifice.builders

Keith Romero

Gilmore Construction

kromero@gilmorecc.com

Anthony Muniz

U.S. Engineering

Anthony.Muniz@usengineering.com

Paul Fogleman

GH Phipps

Paul.Fogleman@ghphipps.com

Mike Herbst

GE Johnson

HerbstM@GEJohnson.com

Ryan Horn

Guarantee Electrical

Ryan.Horn@geco.com
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