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GENERAL NOJTES:

HEREINAFTER, THE TERM ‘CONTRACTOR” IN THESE DESIGN
DRAWINGS SHALL REFER TO THE ENTITIES (I.E. THE CONTRACTOR
AND/OR ITS SUBCONTRACTOR(S)) IMPLEMENTING THE PROJECT.

THE CONTRACTOR SHALL COMPLETE ALL ACTIVITIES ASSOCIATED
WITH THE PROJECT IN COMPLIANCE WITH APPLICABLE LOCAL,
STATE, AND FEDERAL REGULATIONS AND REQUIREMENTS.

THE CONTRACTOR SHALL EXECUTE ALL CONSTRUCTION ACTIVITIES
IN ACCORDANCE WITH THE PROJECT PLAN AND SPECIFICATIONS.

THE CONTRACTOR SHALL SUPPLY ALL EQUIPMENT, MATERIALS,
AND LABOR TO PERFORM THE CONTRACT REQUIREMENTS
INCLUDING ALL WORKER SAFETY EQUIPMENT.

THE CONTRACTOR SHALL COMPLY WITH NASA PLUM BROOK SITE
ACCESS PROTOCOLS.

ACCESS TO NASA PLUM BROOK SHALL BE OFF OF TAYLOR ROAD.
ADDITIONAL TIME MAY BE REQUIRED TO GAIN ACCESS. THE
CONTRACTOR SHALL BE REQUIRED TO ALLOW FOR DELAYS
WITHOUT ADDITIONAL CHARGES TO THE NASA PLUM BROOK
FACILITY.

THE CONTRACTOR IS RESPONSIBLE FOR VISITING THE PROJECT
SITE AND BECOMING FAMILIAR WITH EXISTING CONDITIONS,
CHECKING AND VERIFYING GIVEN DIMENSIONS AND ELEVATIONS
AS NECESSARY. THE CONTRACTOR SHALL IMMEDIATELY REPORT
ANY DISCREPANCIES TO THE NASA QUALITY ASSURANCE

TECHNICIAN (QAT).

THE CONTRACTOR SHALL KEEP THE PROJECT SITE, AND
ADJACENT PAVEMENT AND SURFACES, CLEAN AT ALL TIMES.
THE CONTRACTOR SHALL PROVIDE METAL CONTAINERS FOR
WASTE AND SCRAP MATERIALS. THE CONTRACTOR SHALL
REMOVE THE CONTAINERS FROM THE PROJECT SITE WHEN FULL
AND IS RESPONSIBLE FOR FINAL CLEANING OF THE PROJECT
SITE. THE CONTRACTOR SHALL REMOVE ALL TOOLS, SURPLUS
MATERIALS, AND DEBRIS FROM THE PROJECT SITE AT THE
COMPLETION OF THIS PROJECT.

THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION
ACTIVITIES WITH THE NASA QAT SO PORTABLE EQUIPMENT AND
DEBRIS CAN BE MOVED, ACCESS TO BUILDINGS CAN BE
PROVIDED, AND INTERFERENCE WITH OTHER NASA OPERATIONS
CAN BE KEPT TO A MINIMUM.

RED—LINED AS—BUILT DRAWINGS SHALL BE SUBMITTED TO THE
NASA QAT AT THE COMPLETION OF THE JOB. RED-LINED
AS—BUILT DRAWINGS SHALL DOCUMENT EACH AND EVERY
DEVIATION FROM THE CONSTRUCTION DRAWINGS. DEVIATIONS
INCLUDE CHANGES IN LOCATION, ELEVATION, ALIGNMENTS,
MATERIAL, AND CONFIGURATION. LOCATION OF ANY UNCHARTED
UTILITY OR UNANTICIPATED CONDITION SHALL BE CAREFULLY AND
COMPLETELY DOCUMENTED. RED—-LINED AS—BUILT DRAWINGS
SHALL BE MAINTAINED ON THE PROJECT SITE AND BE AVAILABLE
FOR REVIEW BY THE NASA QAT AND THE SURVEYOR.

NO WORK SHALL TAKE PLACE DURING INCLEMENT WEATHER
(INCLUDING, BUT NOT LIMITED TO, EXCESSIVE PRECIPITATION,

EXCESSIVE WINDS, APPROACHING INCLEMENT WEATHER, ETC..) AS
DETERMINED BY THE COIR.

THE CONTRACTOR SHALL VERIFY ALL CONDITIONS AND
DIMENSIONS ON THE SITE PRIOR TO COMMENCING WORK. ALL
INQUIRES AND DISCREPANCIES SHOULD BE DIRECTED TO THE
NASA COTR.

ALL WORK SHOWN ON THE DRAWINGS SHALL BE BY THE
CONTRACTOR UNLESS OTHERWISE NOTED BY THE ABBREVIATION

NIC, (NOT IN CONTRACT).

HAZARDOUS MATERIALS INCLUDING ASBESTOS, LEAD—BASED
PAINTS, ETC.. MAY BE ENCOUNTERED IN THE WORK. IF THE
CONTRACTOR ENCOUNTERS MATERIALS WHICH HAVE NOT BEEN
REMOVED OR RENDERED HARMLESS, THEY SHALL STOP WORK IN
THE AREA AFFECTED AND REPORT TO NASA COTR IN WRITING.
THE CONTRACTOR SHALL NOT RESUME WORK UNTIL THE
APPROVAL IS GRANTED BY THE CONTRACTING OFFICER’S
TECHNICAL REPRESENTATIVE (COTR) WITH CONCURRENCE FROM

APPROPRIATE SAFETY, HEALTH, ENVIRONMENTAL DIVISION (SHED),
AND FACILITIES DIVISION REPRESENTATIVES.

USE ONLY GRAPHIC DIMENSIONS.
SCALE.

TO SCALE DWG USE GRAPHIC

ALL EXISTING GRADE DIMENSIONS AND ELEVATIONS ARE IN FEET
AND ARE APPROXIMATE.

THE CONTRACTOR SHALL INSTALL CONSTRUCTION WARNING SIGNS
TO DEMARCATE THE PROJECT SITE A MINIMUM OF FIVE BUSINESS
DAYS PRIOR TO INITIATION OF REHABILITATION ACTIVITIES.

THE CONTRACTOR SHALL SUPPLY POTABLE WATER FOR
CONSTRUCTION PURPOSES.

EXISTING UTILITY LOCATIONS, DIMENSIONS, AND ELEVATIONS
SHOWN ON THE PLANS AND PROFILES ARE APPROXIMATE.

THE CONTRACTOR SHALL LOCATE AND PROTECT ALL UTILITIES
THAT REMAIN DURING CONSTRUCTION. CONSTRUCTION LAYOUT
AND STAKING SHALL BE PERFORMED BY A PROFESSIONAL
SURVEYOR REGISTERED IN THE STATE OF OHIO.

SHOULD THE CONTRACTOR DISCOVER UTILITIES NOT SHOWN ON
THE DRAWINGS, CONSTRUCTION ACTIVITIES SHALL STOP
IMMEDIATELY AND THE CONTRACTOR SHALL NOTIFY THE QAT. NASA
PERSONNEL SHALL DETERMINE THE DEPOSITION OF THE
DISCOVERED UTILITY. THE CONTRACTOR SHALL NOT RESUME
WORK UNTIL THE APPROVAL IS GRANTED BY THE NASA COIR.

THE CONTRACTOR SHALL NOTIFY THE NASA CONSTRUCTION
MANAGER AT LEAST 48 HOURS PRIOR TO REMOVING,
ABANDONING, OR INSTALLING BULKHEADS AS PART OF TAKING
ANY EXISTING SEWER OUT OF PERMANENT SERVICE.
NOTIFICATION IS NECESSARY TO INSURE THAT NO ACTIVE UTILITY
IS TAKEN OUT OF SERVICE.

GENERAL SUMMARY & GENERAL NOTES
N.T.S.

GENERAL NOITES, CONIT.:

HISTORIC BASE MAP INFORMATION IS PROVIDED BY NASA GRC.
MINOR DISCREPANCIES BETWEEN DRAWING AND ACTUAL FIELD
CONDITIONS SHALL NOT BE CAUSE FOR ADDITIONAL PAYMENT.

IT IS THE CONTRACTOR RESPONSIBILITY TO VERIFY EXISTING
CONDITIONS, ELEVATIONS, AND DIMENSIONS PRIOR TO THE START
OF CONSTRUCTION AND NOTIFY THE OWNER IF THERE IS A
CONFLICT.

UTILITY CLEARANCE SHALL BE COORDINATED THROUGH THE
DIGGING, TRENCHING, AND EXCAVATION PERMIT (CHAPTER 35 OF

THE NASA PLUM BROOK STATION SAFETY MANUAL). NASA C-927
FORM, DIGGING AND EXCAVATION PERMIT, SHALL BE USED. THE
CONTRACTOR SHALL INITIATE THE PERMIT PROCESS A MINIMUM
OF 15 BUSINESS DAYS PRIOR TO IMPLEMENTATION. THE
CONTRACTOR SHALL COORDINATE ALL WASTE MANAGEMENT
ACTIVITIES WITH THE COTR, OAT, AND PLUM BROOK
ENVIRONMENTAL OFFICER.

NASA TRAFFIC RULES SHALL BE STRICTLY ADHERED TO. SPEED

LIMITS IS LIMITED TO 10 MILES PER HOUR (MPH) WHEN DRIVING
THROUGH ANY GATE AND IN PARKING AREAS. THE SPEED LIMIT
IS 35 MPH THROUGHOUT THE STATION.

LOCAL TRAFFIC SHALL BE MAINTAINED ON AT LEAST HALF OF THE
ROADWAY WIDTH AT ALL TIMES.

NASA ROADS SHALL NOT BE BLOCKED WITHOUT PRIOR APPROVAL
AT LEAST 15 DAYS IN ADVANCE.

THE CONTRACTOR SHALL ENSURE THAT LOADED TRUCKS DO NOT
EXCEED ALLOWABLE WEIGHTS IN ACCORDANCE WITH DOT
REGULATIONS. ALL TRUCKS SHALL BE WEIGHED EMPTY AND FULL
AT A TRUCK SCALE, TO BE INDICATED BY THE NASA COTR. ALL
LOADS SHALL BE COVERED PRIOR TO LEAVING THE WORK AREA.
THE SUB—CONTRACTOR SHALL ALSO NOT ALLOW HAUL TRUCKS
TO TRACK SOIL oUT OF THE WORK AREA.

WASTE MANAGEMENT AND ENVIRONMENTAL:

EROSION CONTROL MEASURES SHALL BE INSTALLED PRIOR TO
INITIATION OF ANY CONSTRUCTION ACTIVITY THAT MAY CAUSE
EROSION OR SEDIMENTATION. EROSION CONTROL MEASURES
SHALL BE MAINTAINED, REPAIRED, AND REINSTALLED AS
NECESSARY THROUGHOUT THE DURATION OF CONSTRUCTION AND
RESTORATION ACTIVITIES.

IF UNEXPECTED MATERIALS ARE DISCOVERED DURING DEMOLITION
ACTIVITIES, THE CONTRACTOR SHALL STOP WORK IMMEDIATELY

AND NOTIFY THE NASA CONTRACTING OFFICER’S TECHNICAL

REPRESENTATIVE (COTR). THE CONTRACTOR SHALL NOT RESUME
WORK UNTIL APPROVAL IS GRANTED BY THE COTR WITH
CONCURRENCE FROM APPROPRIATE SAFETY, HEALTH,

ENVIRONMENTAL, AND FACILITIES DEPARTMENT'S
REPRESENTATIVES.

DURING INSTANCES OF HIGH WINDS, WHICH RESULT IN VISIBLE
DUST, NASA RESERVES THE RIGHT TO REQUIRE ADDITIONAL DUST
CONTROL OR TO STOP WORK. THE CONTRACTOR SHALL BE
REQUIRED TO ALLOW FOR DELAYS WITHOUT ADDITIONAL CHARGES
TO NASA GRC. THE CONTRACTOR SHALL CONTROL DUST AT ALL
TIMES.

THE CONTRACTOR IS RESPONSIBLE FOR IMMEDIATELY REMOVING
ANY DEMOLITION MATERIAL INCIDENTALLY SPILLED ON THE
ROADWAY DURING THE REMOVAL AND TRANSPORTATION
ACTIVITIES.

THE CONTRACTOR SHALL COORDINATE ALL WASTE MANAGEMENT
ACTIVITIES WITH THE COTR, OAT AND PLUM BROOK
ENVIRONMENTAL OFFICER. WASTE HANDLING AND DISPOSAL
ACTIVITIES SHALL BE CONDUCTED IN ACCORDANCE WITH
APPLICABLE STATE AND FEDERAL REGULATIONS FOR WASTE
MATERIAL. NASA WM WILL BE GIVEN 1 MONTH’S NOTICE FOR
WASTE SHIPPING.

ALL DEMOLITION DEBRIS NOT SCHEDULED FOR RECYCLING SHALL
BE DISPOSED AT A LANDFILL APPROVED BY THE PLUM BROOK
ENVIRONMENTAL OFFICER.

ALL HAUL TRUCKS TRAVELING ON PUBLIC ROADS SHALL HAVE A
BILL OF LADING OR MANIFEST SIGNED BY THE APPROPRIATE
NASA PLUM BROOK PERSONNEL. BILLS OF LADING AND
MANIFESTS MUST BE COORDINATED WITH WM 1 MONTH PRIOR TO
SHIPPING.

IF THE CONTRACTOR STORES FUEL ON SITE, THAT FUEL SHALL
BE STORED WITHIN A DOUBLE CONTAINMENT VESSEL
MANUFACTURED FOR FUEL STORAGE. PLASTIC LINED
STRUCTURES ARE NOT ACCEPTABLE FOR THE DOUBLE
CONTAINMENT. FUEL STORAGE SHALL COMPLY WITH CHAPTER 31
OF THE NASA GRC SAFETY MANUAL AND NASA TECHNICAL
STANDARD 8719.11.

ALL FLAKING, LOOSE, OR PEELING PAINT IDENTIFIED AS LBP
SHALL BE REMOVED PRIOR TO DEMOLITION ACTIVITIES, IN
ACCORDANCE WITH SPECIFICATION 02 83 00.98. HOT WORK ON
SURFACES IDENTIFIED AS LBP IS PROHIBITED.

WASTE MANAGEMENT AND RECYCLING; ALL MATERIALS LEAVING
GOVERNMENT PROPERTY FOR RECYCLING OR DISPOSAL SHALL BE
COORDINATED WITH NASA WASTE MANAGEMENT IN ACCORDANCE
WITH SPECIFICATION 01 35 43.98 ENVIRONMENTAL PROTECTION
PROCEDURES. THE CONTRACTOR MUST OBTAIN THE PROPER
MANIFESTS AND PROPERTY PASSES AND MUST HAVE APPROVAL
FROM NASA BEFORE ANY MATERIAL LEAVES THE PROPERTY.
ALL EMERGENCY AND EXIT LIGHT BATTERIES SHALL BE
COLLECTED AND TURNED OVER TO NASA WASTE MANAGEMENT
FOR RECYCLING OR DISPOSAL. ALL FLUORESCENT AND
INCANDESCENT LIGHT BULBS AND LIGHT BALLASTS SHALL BE
PROPERLY PACKAGED AND TURNED OVER TO NASA WM FOR
RECYCLING OR DISPOSAL.

THE CONTRACTOR SHALL COMPLETELY CLEAN THE SITE OF ANY
DEBRIS, BUILDING MATERIAL, PAINT CHIPS, OR OTHER MATERIALS
PRIOR TO START OF STRUCTURAL REHABILITATION AND AFTER
ALL CONSTRUCTION IS COMPLETE. ALL MATERIALS ARE TO BE
PROPERLY CHARACTERIZED AND DISPOSED OF.

WASTE MANAGEMENT AND ENVIRONMENTAL,
CONT.:

THE CONTRACTOR SHALL PROVIDE ALL NECESSARY STORM WATER
POLLUTION PREVENTION CONTROL MEASURES TO PREVENT
SEDIMENT AND SPILLS FROM ENTERING THE STORM SEWER
SYSTEM. THE CONTRACTOR SHALL PROTECT ALL INLET BASINS
THAT MAY RECEIVE SEDIMENT OF SPILLS.

THE CONTRACTOR SHALL INSURE THAT NO DIRECT DISCHARGE
FROM A CONCRETE TRUCK IS PERMITTED TO DISCHARGE INTO
THE STORM SEWER SYSTEM. THE CONTRACTOR SHALL
COORDINATE WITH NASA FOR THE DISCHARGE FROM CONCRETE
TRUCKS.

SAFETY:

THE CONTRACTOR RESPONSIBLE FOR IMPLEMENTING
CONSTRUCTION ACTIVITIES IS REQUIRED TO PREPARE A SPECIFIC

HEALTH AND SAFETY PLAN (HASP) IN ACCORDANCE WITH NASA
PLUMBROOK POLICY AND OSHA GUIDELINES. THE SITE SPECIFIC
HASP SHALL BE SUBMITTED AT LEAST 45 BUSINESS DAYS PRIOR
TO INITIATION OF ANY REHABILITATION—RELATED ACTIVITIES. THE
SITE SPECIFIC HASP SHALL BE REVIEWED AND ACCEPTED BY
NASA PRIOR TO INITIATION OF ANY REHABILITATION ACTIVITIES.

A FALL PROTECTION FORM (C—979) SHALL BE SUBMITTED WITH
THE HEALTH AND SAFETY PLAN WHEN WORK IS TO BE
PERFORMED ON ANY SURFACE 6 FEET OR MORE ABOVE GRADE.
THE CONTRACTOR SHALL HAVE A FULL TIME SITE SAFETY
OFFICER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL
FEDERAL, STATE, NASA AND LOCAL HEALTH AND SAFETY
REQUIREMENTS FOR THE PROTECTION OF ALL PERSONS
(INCLUDING EMPLOYEES) AND PROPERTY. IT IS ALSO THE

CONTRACTOR’S RESPONSIBILITY TO INITIATE, MAINTAIN, AND
SUPERVISE ALL HEALTH AND SAFETY REQUIREMENTS,
PRECAUTIONS AND PROGRAMS IN CONNECTION WITH THE
PROPOSED WORK. ALL CONTRACTOR EMPLOYEES WORKING
ON—=SITE MUST ATTEND DAILY HEALTH AND SAFETY TAILGATE
MEETINGS PRIOR TO THE START OF THE DAY’S CONSTRUCTION
ACTIVITIES. CONTRACTOR SHALL HAVE DAILY DOCUMENTED SITE
SAFETY INSPECTIONS.

LOCKOUT/TAGOUT PROCEDURES SHALL FOLLOW NASA POLICY
AND COMPLY WITH OSHA REQUIREMENTS.

ALL ELECTRICAL WORK SHALL BE DONE IN ACCORDANCE WITH
THE MOST CURRENT EDITION OF THE NATIONAL ELECTRIC CODE
AND NASA SAFETY MANUAL, CHAPTER 8.

CUTTING AND WELDING SHALL FOLLOW NASA POLICY AND
COMPLY WITH OSHA REQUIREMENTS. NASA POLICY REQUIRES
THE CONTRACTOR TO OBTAIN A HOT WORKS PERMIT IN
ACCORDANCE WITH CHAPTER 28 OF THE NASA SAFETY MANUAL.

THE CONTRACTOR SHALL PROVIDE TEMPORARY SANITARY
FACILITIES AND SHALL CLEAN AND MAINTAIN THESE FACILITIES
AND ENCLOSURES. TEMPORARY FACILITIES SHALL BE REMOVED
FROM THE SITE AT THE COMPLETION OF WORK. THE
CONTRACTOR SHALL PROVIDE REST AREA AND EMERGENCY AID
MATERIALS FOR PROJECT WORKERS. CONTRACTOR’'S EMPLOYEES
MAY SMOKE ONLY WITHIN THE DESIGNATED AREA OF THE
CONTRACTOR STAGING AREA.

COOLING TOWER SHUTDOWN:

THE CONTRACTOR SHALL ADHERE TO THE CONSTRUCTION
IMPLEMENTATION PLAN, SPECIFICALLY ANY COOLING TOWER
OUTAGES SHALL BE COORDINATED WITH THE FACILITY MANAGERS
AND SHUT DOWN PERIODS.

DESIGN _SPECIFICATIONS:

ALL DIVISIONS OF THE SPECIFICATION BOOK SHALL APPLY TO
THE BASE BID. SPECIFIC SPECIFICATIONS RELEVANT TO WORK IN
THE BASE BID ARE LISTED IN THE GENERAL SUMMARY TABLE.

NOTIFICATION /PERMIT REQUIREMENTS:

NASA PLUM BROOK AREA CLEARANCES FOR UTILITY
DISCONNECTS.

CONFINED SPACE ENTRY PERMIT REQUIRED FOR ALL CONFINED
SPACES.

DIGGING AND TRENCHING EXCAVATION PERMIT (NASA C—-927).

HOT WORKS PERMIT.

LIST OF REFERENCES:

THE NASA SPF ENVIRONMENTAL MANAGEMENT MANUAL,
OCCUPATIONAL HEALTH MANUAL, AND THE SAFETY MANUAL
WERE PREPARED BY NASA GRC AND COVER THE PLUM BROOK
FACILITY.

LIST OF SUBMITTALS:

1. SITE SPECIFIC HEALTH AND SAFETY PLAN (HASP)/QUALITY
ASSURANCE PLAN (QAP)

2. ENVIRONMENTAL PROTECTION PLAN
3. ENVIRONMENTAL COMPLIANCE PLAN
4. DIRT AND DUST CONTROL PLAN

5. DEMOLITION WORK PLAN

6. IMPLEMENTATION PLAN AND SCHEDULE

7. IDENTIFY ALL DISPOSAL SITES (E.G. C&D, SOLID WASTE, ACM
RECYCLABLES, HAZARDOUS WASTE LBP, ETC.) UTILIZING THE
"FACILITY AND TRANSPORTER REQUEST FORM”

8. WASTE PROFILES AND DRAFT MANIFESTS

SITEEL BOLLARDS

GENERAL:
MOUNT ALL BOLLARD SLEEVES FLUSH WITH THE ROADWAY
PAVEMENT.

CONCRETE ENCASEMENT:
SLEEVE ENCASEMENT SHALL BE SQUARE AS SHOWN,
IN CONCRETE PAVEMENT, BUT MAY BE SQUARE OR ROUND IN

FLEXIBLE PAVEMENT. ROUND ENCASEMENT SHOULD BE 1'-0"
DIAMETER.

PREFORMED EXPANSION JOINT FILLER:

JOINT FILLER IS REQUIRED WHEN BOLLARDS ARE SET IN
CONCRETE PAVEMENT. THE JOINT SEAL SHALL CONFORM TO
ASTM D 2628. THE NASA COTR WILL APPROVE THE DESIGN OF
THE FILLER PRIOR TO INSTALLATION. THE NASA COTR MAY
INSPECT THE JOINTS AND REQUEST SAMPLES. IFF SAMPLED,
PROVIDE A MINIMUM OF 3 FEET WITH ALL MANUFACTURER’S
MARKINGS. ENSURE THE MARKINGS ARE EVERY 1 FOOT. IF
LUBRICANTS ARE NEEDED, USE LUBRICANTS RECOMMENDED BY
THE MANUFACTURER TO INSTALL SEALS.

STEEL PIPE:
ASTM A 53 SCHEDULE 40

CONCRETE:

USE CLASS 3A CONCRETE AS SPECIFIED IN SPECIFICATIONS SECTION 03

30 00.
REFLECTIVE SHEETING:

FURNISH SHEETING ACCORDING TO ASTM D 4956, TYPE |V. THE SHEETING
SHALL BE DESIGNED TO RETAIN AT LEAST 80 PERCENT OF THE INITIAL

MINIMUM COEFFICIENTS OF RETROREFLECTION FOR THE EFFECTIVE

PERFORMANCE LIFE OF 10 YEARS. DURING THE PERFORMANCE LIFE, THE

SHEETING SHALL BE DESIGNED TO RETAIN THE MINIMUM SPECIFIC
INTENSITY PER UNIT AREA, AND MUST BE FREE FROM WRINKLES,

BLISTERS, ALLIGATORING, PEELING, CRACKING, FADING, SHRINKING,
DISCOLORING AND DELAMINATION, AND ANY OTHER FAILURE WHICH IN THE

OPINION OF NASA RENDERS IT UNSUITABLE FOR USE.

ALL MEASURES OF SPECIFIC INTENSITY PER UNIT AREA SHALL BE MADE
IN ACCORDANCE WITH ASTM E 810. MEASUREMENTS SHALL BE TAKEN
AT OBSERVATION AND ENTRANCE ANGLES OF 0.2 DEGREES AND —4
DEGREES, RESPECTIVELY. MEASUREMENTS SHALL BE MADE AFTER THE

SIGN IS CLEANED IN ACCORDANCE WITH THE MANUFACTURER’S
RECOMMENDATIONS.

GAL VANIZING:

AFTER FABRICATING, HOT—DIP GALVANIZE ALL STEEL PARTS, INCLUDING

STEEL PIPE, AS SPECIFIED IN ASTM A 123.

ALUMINUM:
ALL STEEL COMPONENTS MAY BE REPLACED BY ALUMINUM COM-

PONENTS MEETING THE FOLLOWING ASTM SPECIFICATIONS: B 209 (PLATE),
B 210 OR B 241 (DRAWN SEAMLESS TUBES & PLATES), B 211 (RODS),

AND F 901 (BOLTS).

PERMANENT BOLLARDS:

PERMANENT BOLLARDS SHALL BE THE SAME AS REMOVABLE BOLLARDS,
EXCEPT THAT THE STEEL PLATES, SLEEVES AND LIFTING HANDLES SHALL

BE OMITTED. ENCASE POSTS DIRECTLY IN CONCRETE

MATERIALS:
IN ORDER TO ENSURE THAT THE BOLLARD STAYS PLUMB AND IN

PLACE, MAKE THE FITTINGS AS TIGHT AS POSSIBLE. HOT-DIP GALVANIZE
ANY HARDWARE AND STEEL USED FOR THE BOLLARD. PRESSURE TREAT

PER THE FOLLOWING:

GENERAL SUMMARY

DESCRIPTION -Il;cl)?-lréll':_ UNIT SHEET NUMBERS RELEVANT SPECS
OPTION 1 XXXX LS |PE—-1411-COF14901-GI-001 01 35 26.98, 01 74 19
OPTION 2 XXXX LS |[PE—-1411-COF14901-GlI-002 02 82 33.13 20, 02 83 13.00 20,

PE—-1411—-COF14901-GI—-101 23 07 00, 23 64 26, 25 65 00

PE—1411—-COF14901-MS—-101 26 20 00, 26 29 23

PE—1411—-COF14901—-ES—101 03 20 00.00 10, 03 30 0O

PE—-1411—-COF14901-SB—101 07 00, 23 64 26, 23 65 00

PE—-1411—-COF14901-C-501 23 09 33.00 40

PE—-1411—-COF14901-C-502 23 64 26, 23 65 00

PE—-1411—-COF14901-M—-001 26 20 00, 26 29 23

PE—-1411—-COF14901-M—401

PE—-1411-COF14901-M—-601

PE—-1411—-COF14901-M—-701

PE—-1411-COF14901—-M—-801

PE—-1411—-COF14901—-E—-601

PIPING:

GRAY IRON PIPE AND FITTINGS WILL NOT BE PERMITTED.

ALL NEW VALVES WITHIN NASA PROPERTY SHALL OPEN BY TURNING
COUNTER—CLOCKWISE. VALVES SHALL BE SAME SIZE AS THE WATER PIPE. ALL
VALVE BOXES SHALL BE INSTALLED FLUSH WITH GRADE.

THE MAXIMUM TRENCH OPENING SHALL NOT EXCEED 500 LINEAL FEET USING
TRADITIONAL EXCAVATION METHODS OR 1000 FEET USING A TRENCHER. WHERE
ACCESS TO DRIVES AND PARKING LOTS IS HINDERED OR BLOCKED FOR AN
EXTENDED PERIOD OF TIME, THE CONTRACTOR SHALL PROVIDE TEMPORARY
ACCESS USING COMPACTED GRAVEL OR OTHER APPROVED METHOD.

INSTALLATION, PRESSURE TESTING AND DISINFECTION PROCEDURES MUST MEET

OR EXCEED AWWA STANDARDS C600 AND

C651.

PIPE SHALL BE DEFLECTED OR FITTINGS SHALL BE PROVIDED TO MAINTAIN
HORIZONTAL ALIGNMENT SHOWN. DEFLECTIONS ARE TO BE IN ACCORDANCE WITH

THE PIPE MANUFACTURER’S RECOMMENDATIONS OR AS NOTED ON THE DETAILED

PLANS.

IF THE CONTRACTOR CHOOSES TO USE FITTINGS TO OBTAIN THE

ALIGNMENT SHOWN, IT SHALL BE DONE AT THE CONTRACTORS EXPENSE.

ABANDONED WATERLINE ENDS SHALL BE PLUGGED, AND BLOCKED (SHORED) AS
NECESSARY.
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8 7
NOITES:

/ EX. WALL LINING
/ INSTALLATION 1.  SEE DRAWING PE—1411—COF14901—GI—001 FOR
A = POINT DRAWING INDEX.

EX. DEMINERALIZER TANK |
AND WORK STATION [ 2. SEE DRAWING PE—1411—-COF14901-GR—901 FOR
THE PHOTOGRAPHS.

SEE DRAWING PE—1411—COF14901-MS—101 FOR H
THE MECHANICAL SITE PLAN.

<

NEW OZONE
EQUP. SKID PAD — 3.

[]
= X 4. SEE DRAWING PE—1411-COF14901—-ES—101 FOR
( A\ A PARTIAL ELECTRICAL SITE PLAN.
r_: [ [
JI

( YKEY NOTES:

1. DEMOLISH EXISTING COOLING TOWER (CONCRETE
BASIN TO REMAIN)

2. DEMOLISH EXISTING COOLING TOWER CONTROL
OUTPOST.

™ ~ 3. DEMOLISH EXISTING COOLING TOWER PUMP PAD
> AND BACKFILL BASIN TO GRADE

GUARDRAIL

PHOTO B |

N - 4. LINING INSTALLATION POINT.  EXCAVATE
™ AND/OR SHORE AREA TO REMOVE PIPE BENDS
™ TO INSTALL LINING. REATTACH PIPE BENDS

N AND BACKFILL AFTER WORK IS COMPLETE. G
INSTALL REPLACEMENT CONCRETE AND PAVING

TO MATCH EXISTING CONDITIONS AS
NECESSARY.

5. RELINE EXISTING 14" UNDERGROUND COOLING
TOWER WATER LINES FROM FLANGE
DISCONNECT POINT.

A
N\

A
MECH
ANICAL ROOM VACUUM ROOM L~ N EX. HEAT :
| / RAANGER 7;_ GUARDRAIL
|

PROP. BOLLARD
(TYP.)

-
—

1

¢
~
53'-10"+
—
B N
B it e O

EX. UNDERGROUND
DEMINERALIZER TAN.

—_——
—_—— -
—_—— e

— — —
-_—
—_ -

6. CUT, PLUG AND ABANDON EXISTING WATER
LINE AND REROUTE AROUND PROPOSED PUMP

FOUNDATION PAD AND 4" SANITARY LINE.

o
o
J—

3
AW ANNNN
®
®
36'-3"
®

I

I

I

I

G I
I

I

I

I

I

I

I

I

I

I

I

I

/. REMOVE EXISTING ROOF MOUNTED COOLING
TOWER (CT—27—-2) AND ALL ELECTRICAL
CONNECTIONS (SEE PE—1411—COF14901—ES101).
AFTER CONSTRUCTION OF THE NEW COOLING
TOWER AND PROVIDE METAL GAGE DECKING
(1%:” WIDE RIB ROOF DECK TYPE 20, Fy = 33
KSI OR EQUAL). INSTALL ROOF MEMBRANE
AND FORM TO SEAL AND MATCH EXISTING F
ROOF. SEE GENERAL DETAIL ON SHEET
PE—1411—COF14901—-CD—-701.

I 8 »
WATERLINE

o] —

—_——
—_—— -

— e

DHWZ'Z’Z—_Z:—_SAN—'"——'"——"——'"__°__°__°

PUMP PACKER ON
6" CONCRETE PAD

POTABLE

\
\
EX. STORAGE TANK ;
|

%
E
K
EX. LIQUID NITROGEN TANK

8. REMOVE FENCE.

9. CUT AND PLUG 8” MAKE—UP WATER LINE.

| | . WATER LINE

\ / : |
B il 2

10. REMOVE ELECTRICAL CONNECTIONS TO SUMP
PUMP AND EXISTING BUTTERFLY VALVE.

|

|

|

|

i FILTER ROOM P
|

|

|

EX. 4" DW

11. RELINE EXISTING 14" UNDERGROUND COOLING
TOWER WATER LINES TO INSIDE BUILDING
ENVELOPE OF MECHANICAL ROOM.

CUT PIPE, PLUG,
AND ABANDON

e 12. INSTALL WATERLINES ON SOUTH BASEMENT
——————————————— USING EXISTING CONCRETE JOINTS FOR NEW

___________________________________________________________________________ v ————\;n—--———xI A o At N
N = — > BRACKETS. SEE M—401 FOR MECHANICAL

\@ _;I;“ [ “‘Q 1 PIPING DETAILS.
« | 13 BID OPTIONS 1 — TWO COOLING TOWER CELLS

- (__\4, - __ \\\ 14. BID OPTIONS 2 — ONE ADDITIONAL COOLING
~ - T == - - TOWER CELL

15. SLOPE 4" SANITARY AT 1/8” PER FOOT

_—— — e ———
—_——— e e

14" CTWS

|
,l EX. 127X40" CMP STORM
Il EX. 12"X140° CMP

AN v - - - - - - - -

T —-—-—-—-—-|  LEGEND:

10 BE REMOVED |t=

\

‘x EXISTING 14” DIA.
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NOTES:

A REFER 70 SHEET M—-607 FOR COOLING TOWER FPUMP
FACKAGE DETAILS AND SCHEDULES. H

B REFER 7O SHEET M=602 FOR OLONE WATER DETAILS.

C  ALL UNDERGROUND GROUNDING CONNECTIONS SHALL BE
THERMOWELD.

D REMOVE EXISTING COOLING TOWER CIRCUITS, INCLUDING
FANS AND PUMPS WITH ASSOCIATED EXPOSED CONDUITS,
UNDER GROUND CONDUITS, SERVICE DISCONNECTS, AND
WIRING FROM RESFECTIVE MCC 70 COOLING TOWER.
COORDINATE REMOVAL SCHEDULE WITH NASA—-SFF. I

£ SEE SHEET E=607 FOR ELECTRICAL COORDINATION
SCHEDULE AND SHEET E=801 FOR ALL CIRCUIT SIZES.

F ALl CONDUITS SHALL BE PLASTIC COATED RIGID STEEL

: | [/ | | ASSEMBLY! AREA | | | EXCEPT UNDERGROUND CONDUITS SHALL BE SCHEDULE 40
. i PIC.
| | I I |
| | | | |
| | | | |
' | | I I | G
9 | | | | |
o j | | | | |
: | | DN I I |
o H Sggb ¥ —+ aa i H
- ~ o = 1T - - L--- - - h------
| | |
| lI | P—1 1000KVA SWITCHGEAR |
. INSTALLED IN THE | |
I _
\_, BASEMENT \ -3¢ o1 7 | —
} } [ i
| I — | ¥ O DRAWING NOTES:
TEST CHAMBER | 108 |
ENCLOSURE | (4) 47 1) DU B2 sUS A2\ EAST ELECTRICAL ' 01 VERIFY EXACT LOCATION OF EQUIPMENT WITH MECHANICAL
| N A | ' EQUIPMENT ROOM ! CONTRACTOR,
| | | |
| | | | 3 02 (4) 3" CONDUITS FOR CONTROL WIRING TO PLC.  WIRING
e e L A —— P I \_ T BY CONTROL CONTRACTOR,
I I I
| | CRIOGENC Z [ | 1 MCCHTTC 03 TRANSITION OVERHEAD CONDUITS TO UNDERGROUND AT F
| | CONTROL ROOM' | o eo—al N o 1op THIS POINT AND INSTALL CONDUITS IN OZONE PIPE
v | | | ¢ | TRENCH TO THE RESPECTIVE EQUIPMENT AT PUMP SKID
\
\ 2 | | | | OR AT THE COOLING TOWER. ALL CONDUITS SHALL BF
\) g | | | | MINIMUM 30" DEEP AND TOP OF OZONE FIPING.
N b7t | CRYOGENIC AREA R o
- - y T | | | } CONTRACTOR SHALL FPROVIDE AND INSTALL FLN CABLE IV
| | | | B 3/4°C. FROM NEW MEC SIEMENS APOGEE TO EXISTING
: | | | | | EMCS LOCATED IN 2ND FLOOR MECHANICAL ROOM, ROOM
_ _ | 217,
[ [ | | [
| FLN CABLES R A e
HATCH HATCH | p | | | | S
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SEE F-801 FOR NUMBER
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NOTES:

1. SEE DRAWING PE—1411—COF14901-GI-001 FOR
EXISTING ROOF TOP
COOLING TOWER TO BE REMOVED DRAWING INDEX.

2. DISCONNECT AND REMOVE EXISTING COOLING
TOWER FANS FROM WEST ELECTRICAL ROOM
/ ‘MCC—2C, BUCKET-3K” AND ‘MCC—1C, BUCKET—4D"

INCLUDING ALL CONDUITS, DICONNECTS, AND WIRING H
FROM MCC TO COOLING TOWER. PATCH ALL
PANITRATION TO MATCH NEARBY SURFACES.
DISCOONECT AND REMOVE ALL COOLING TOWER
VIBRATION SWICHES, WATER LEVEL SWITCHES, HEAT
TRACE, BASIN HEATER ETC TO PREPARE FOR
DEMOLITION OF ROOF TOP COOLING TOWER
INCLUDING ALL CONDUITS, AND ACCESSORIES. ALL
BUCKETS WILL REMAIN IN PLACE ANDMARK AS
SPARES.

3. DISCONNECT AND REMOVE EXISTING DNW PUMPS |—
FROM EAST ELECTRICAL ROOM *“MCC-3C,
BUCKET—2D” AND "MCC—4C, BUCKET-2B” AND
‘MCC —8C, BUCKET—4B” INCLUDING ALL CONDUITS,
DICONNECTS, AND WIRING FROM MCC TO COOLING
TOWER. PATCH ALL PANITRATION TO MATCH
NEARBY SURFACES. DISCONNECT AND REMOVE ALL
CONTROL WIRING TO PREPARE PUMPS FOR
DEMOLITION. ALL BUCKETS WILL REMAIN IN PLACE

" ANDMARK AS SPARES.
| — EXISTING LINE CUT 12 (MIN.) G

ABOVE ROOF AND SEAL. FILL
WITH EXP. FOAM INSULATION

EXISTING CURB
TO REMAIN —

EXISTING LINE CUT 12" (MIN.)
ABOVE ROOF AND SEAL. FILL WITH
EXP. FOAM INSULATION

F
MEMBRANE ROOFING
o SR EX. CURB TO REMAIN
2 LAYERS OF 1" RIGID .
INSUL. TO MATCH EX. 6" MiN. LAP SEALANT PER
FIELD VERIFY ROOF MEMBRANE MANUF.
EX. MEMBRANE ROOF
E
METAL ROOF DECK
(MATCH WITH EX.) \ \ \ \
EX. STEEL BEAMSV <
EX. OPENING ‘ EX. ROOF
\
DETAIL
ROOFING N.T.S.
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REVISIONS
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MECHANICAL REMOVAL

N.T.S.

REMOVE ASSOCIATED
DISCHARGE PIPING

HEADWALL REMOVAL

START OF
HEADWALL REMOVAL

REMOVE
INSTRUMENTS

| —— USE EX. CONCRETE JOINTS
FOR NEW WATERLINE SUPPORTS

| —— REMOVE AND CAP
SUPPLY HEADER

REMOVE PUMPS, CONDUIT

/
/ AND STANDS ABOVE GRADE

EX. CONCRETE PAD TO/
REMAIN (TYP. OF 3)

PROVIDE 6" CONC. SLAB
FOR OZONE SYSTEM EQUIP.
SEE DETAIL F/C502

/7REMO\/E AND CAP FLANGE

/REMO\/E PIPING AND VALVES

\CUT PIPING 6" TO THE

WEST OF THE EXISTING SUPPORT

REMOVE TANK, ASSOCIATED PIPING AND
WORK BENCH

NOTE:

SEE DRAWING PE—1411—-COF14901—GI-001 FOR
DRAWING INDEX.
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8 7 6 5 { 4 3 | 2 1
COOLING TOWER NOTES:
PLATFORM STEEL W8x35, GR50
STEEL W8x35, GR 50 1. SEE DRAWING PE—1411—COF14901—GI—001
f BRG. PAD _\ 1—0"x1"=0"x1" STEEL LOAD FOR DRAWING INDEX.
— 1"—0"x1'—0"x1" STEEL LOAD PLATE, GR 50 PLATE, GR 50
‘ STEEL BRG. PLATE =1 2. SEE DRAWING PE—1411—COF14901—MS—101
O 071" GR 50 ] STEEL BRG. PLATE FOR ALL UNDERGROUND PIPING WITH
‘ / 1-0"x1'-0"x1", GR 50 COOLING TOWER FOUNDATION.
|
= 7 /mﬂzzz’:' 3 ALL CONCRETE TO HAVE A COMPRESSIVE
l | | BRG. PAD | STRENGTH OF AT LEAST 4000 PSI AT 28
| — L DAYS. ALL REINFORCING STEEL SHALL BE
| . ’I i [ expy \ 5 EPOXY COATED GRADE 60. ALL STEEL
\ CONTROL JOINTS L] | L N \ '\l Al '\l MEMBERS SHALL BE GRADE 50
c \ (TYP-&ASSHROE%; I B I \ S| o GALVANIZED AND ALL BOLTS SHALL BE
—r? L S| | = = A325 GALVANIZED.
J — CONTINOUS — R N R N
‘ - | W8x35 | s A% gﬁ’\’ggﬂg '\1 o) - A% 85”55555 '\l b 4. BEARINGS SHALL BE FABRICATED TO THE
I FOLLOWING REQUIREMENTS:
I WITH WIRE MESH CROUND ELEV WITH WIRE MESH
\ | 1 r 7 \ REINFORCEMENT REINFORCEMENT
| | | | q I GROUND ELEV. q I o INTERNAL STEEL LAMINATE THICKNESS =
“f‘ l | | /— 0.0747 INCH, DUROMETER OF
| L@‘ ] | l | L L ELASTOMER = 50 DUROMETER.
| - I [ ] EP) | e CONTROL THE WELDING AND DRILLING
i SO THAT THE PLATE TEMPERATURE AT
| I l | . . THE ELASTOMER BONDED SURFACE
| | ] | l 0 5 a—0 % DOES NOT EXCEED 300°F AS
N \ i A DETERMINED BY THE USE OF
\ L4y \ ~ ™ PYROMETRIC STICKS OR OTHER
\ \ 1'-0" TEMPERATURE MONITORING DEVICES.
\ | o BEARING LOAD PLATES SHALL NOT BE
| il | 1"-4 WELDED TO THE BEAMS UNTIL BEAM
c 3 JACKS HAVE BEEN REMOVED AND THE
| " Y a—0
| 1A \ CONTRACTING OFFICER HAS VERIFIED
o | | \ FULL CONTACT OF BEARING SURFACE.
‘ 2 : —
| DLL | fD “ i | N e EACH BEARING ASSEMBLY SHALL BE
\ ] i | () ° ° ° () - B ) e / e \__ o ® ~ SHOP MARKED WITH THE FOLLOWING
| ] I \ INFORMATION: TOP, FORWARD DIRECTION,
E— \ 0-4"7 AND LOCATION.
[ 4 03" 5-NO. 5 BARS @ R 5-NO. 5 BARS @
\ i |(EXP) | o = 3-8 10 = 36" e IF BEAMS ARE PLACED AT AN AMBIENT
| 67 CONCRETE SLAB " ISOLATION JOINTS CLR 2 - S TEMPERATURE HIGHER THAN 80F OR
\ ON_GRADE WITH (TvP. @ L \ 4-0" 4-0 LOWER THAN 40F AND THE BEARING
N WBWE 773’0‘7%?50;? SUPPORT PIERS) ¢ | SHEAR DEFLECTION EXCEEDS % OF THE
%' | _ _ BEARING HEIGHT AT 60F+107F, THE
\ | ADJACENT SECTION A—A SECTION B-B
FINISHED - CRADE < | BEAMS SHALL BE RAISED TO ALLOW
l  CONCRETE SUPPORT 5 (FIXED BEARING SHOWN) (FIXED BEARING SHOWN) BEARINGS TO RETURN TO THEIR
|14 PiERS & Foone A UNDEFORMED SHAPE AT 60F+10°F.
‘ f /1 (TYP. OF 8) e~ =21 ‘ BRG. PAD W8x35, GR 50
N /4 o
5| ﬁ ] I | STEEL W8x35, GR 50 e THE STEEL LOAD PLATE SHALL BE
\ *ﬁ‘{»j L————ffff,l ﬁ ] — | » 05,,77;_:&0‘?5;9 g;*‘_l}% / ASTM A709 GRADE 50 STRUCTURAL
‘\ AN Vl | | | [ | el BRG. PAD STEEL AND SHALL BE GALVANIZED. THE
L = STEEL SOLE PLATES OR LOAD PLATES
| N\ L. L@ | ! 1 g FLAT SHALL BE BONDED BY VULCANIZATION
) ‘ g TO THE ELASTOMER DURING THE
‘ ‘ — m_.ﬁ._ MOLDING PROCESS.
- = - — o I I a b
\ T e INSTALL ANCHOR ROD. ANCHOR RODS
\ \ SHALL BE ASTM A193 GRADE B7.
| , | 5 5
oo 19 A 20'-6" \ N '\1 '\1 3 b
- AN
Q
\ o S \ :
SLAB ON GRADE
WITH WIRE MESH GROUND ELEV WITH WIRE MESH
REINFORCEMENT—\ CROUND ELEY R’EINFORCEMENT—\
_\ a4 = @
L Y
. F J [ E—— F o 0l .
10 ©
. A
~
2'-0" 1'—4
K —— ) j EE— X
R 5
e ® ® _e o/ ® e o ® e | | ° ® ® e ® -
0'-3" -3
9-NO. 5 BARS @ 5-NO. 5 BARS @
100" = 7'=0" 100" = 3'-6"
80" 17-0"
SECTION C—C SECTION D—D
(EXPANSION BEARING SHOWN) (EXPANS/ON BEARING SHOWN)
#3 STIRRUPS
SPA. @ 1'—4"
WBx35 W8x35-\ #3 STIRRUPS /
SPA. @ 1'-4"
/ @ @)
%" ANCHOR (TYP.) 5 T
BRG. PAD %" ANCHOR (TYP.) Y6 / _l -
/ STEEL BRG. PLATE — — /—STEEL LOAD PLATE
ol 14/ | l STEEL BRG. PLATE (J
| | gre. pap — e . i
I | @
o i i @ #5 (TYP.)
$ $ g ‘ 20" N # (TYP.)
EXPANSION BEARING DETAIL FIXED BEARING DETAIL SECTION E—-E SECTION _F—F
CHG |NUM| DESCRIPTION | APP/DATE
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LAMINATED ELASTOMERIC BEARINGS IR eI ok
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TWO EACH — 6"x6”"

STEEL PLA TES~\

LIFT HANDLE
(OPPOSITE HANDLE NOT
SHOWN FOR CLAR/TY)‘\

%" SLOT
W' STEEL PLATE

\K KK RERY N
N

1%6” Vs

1%s”

REMOVABLE
BOLLARD

PLAN

2" (TYP)
36" DIA SOLID
STEEL ROD (TYP)
— m\ \>\
AN
\ \\(~\ /
IS —
%" ROD (TYP)
T
=
~
N—
ZKO
k
2" NOMINAL STEEL
PIPE POST % 3 %
S
:KD

Yo

3
1"

6"x6"X%s"
STEEL PLATE

3" NOMINAL STEEL
PIPE SLEEVE

SECTION B-B
REMOVABLE ROUND BOLLARD

/ BOLLARD

17-0”

[ STEEL BASE PLATE

NOTE: PLACE PADLOCK ON
THIS SIDE FACING AWAY
FROM ROADWAY

EXPANSION JOINT MATERIAL (ALL
FOUR SIDES). REQUIRED IN RIGID
PAVEMENT ONLY

DETAIL "A”
PLAN VIEW

LIFTING HANDLES NOT SHOWN FOR CLARITY

2" WIDE YELLOW
REFLECTIVE SHEETING (TYP)

N

(TYP)

BOLLARD PLACEMENT
ELEVATION VIEW

REMOVABLE BOLLARD

(TYP)

LIFTING HANDLES

|
|
REMOVABLE
/ BOLLARD

3" DEEP, DOMED MORTAR 2
PLUG, OR APPROPRIATE STEEL CAP\

M

SEE SECTIONS

[s)
N A—A & B-B
M \

2¥," ROUND OR
TUBULAR STEEL POST

>( LIFTING HANDLES
41

BIKEWAY PAVEMENT

2'-10"

: “:¥CLASS c

3-0"

CONCRETE

NO.8 AGGREGATE — ..,

DETAIL "A”
ELEVATION VIEW
REMOVABLE BOLLARD

\3" ROUND OR TUBULAR

STEEL SLEEVE

NEW SKID PAD —

O

BOLLARD PLACEMENT

Y ‘;““
\ | / ‘J ;|
| REMOVABLE &
Ll BOLLARD (TYP) | .
‘ \ St 3
| | Y()
| S
I ‘ | E
L H g
L — | |
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8 7 6 5 ¥ 4 3 2 1
MIN. PAVEMENT MIN. PAVEMENT
H REPAIR, 9’ REPAIR, 9’ H
DOUBLE SAWCUT REQUIRED 3.5’ TRENCH 3.5 DOUBLE SAWCUT REQUIRED DOUBLE SAWCUT REQUIRED 3.5’ TRENCH 3.5"| DOUBLE SAWCUT REQUIRED
WHERE ADJACENT PAVEMENT 6 Min. WHERE ADJACENT PAVEMENT IS WHERE ADJACENT PAVEMENT VARIES WHERE ADJACENT PAVEMENT IS
IS TO REMAIN TO REMAIN IS TO REMAIN TO REMAIN
ASPHALT PAVEMENT PER ASPHALT PAVEMENT PER
TYPICAL SECTION OR TOPSOIL FULL DEPTH SAWCUT TYPICAL SECTION OR TOPSOIL FULL DEPTH SAWCUT
AND HYDRO—SEED PER PLAN\ AND HYDRO—SEED PER PLAN\
MATCH EX. GR’ADEX /ODOT 705.04 JOINT SEALER (TYP) MATCH EX. GR’ADEX ODOT 705.04 JOINT SEALER (TYP)
ODOT 407 TACK COAT ‘\ N /‘ ODOT 407 TACK COAT ‘\ N |
@ 0.25 GAL/SY __—— @ 0.25 GAL/SY __——
" /LOW STRENGTH MORTAR BACKFILL UNDER AND WHERE " /LOW STRENGTH MORTAR BACKFILL UNDER AND WHERE
W ANY PIPE IS WITHIN 6’ OF PAVEMENT. SOIL OR ] ANY PIPE IS WITHIN 6’ OF PAVEMENT. SOIL OR
= ] GRANULAR MATERIAL MAY BE USED WHERE PIPE IS = ~] GRANULAR MATERIAL MAY BE USED WHERE PIPE IS
= NOT WITHIN 6’ OF PAVEMENT. SOIL AND GRANULAR = NOT WITHIN 6’ OF PAVEMENT. SOIL AND GRANULAR
G BACKFILL SHALL BE PLACED IN LAYERS NOT BACKFILL SHALL BE PLACED IN LAYERS NOT G
3.3 (MIN) < EXCEEDING 200 LOOSE DEPTH. 53 (M) 1 EXCEEDING 8 LOOSE DEPTH.
6" (MIN) - LOW STRENGTH MORTAR BACKFILL (SECOND LIFT) 6” (MIN) = LOW STRENGTH MORTAR BACKFILL
m \\ LOW STRENGTH MORTAR BACKFILL (FIRST LIFT) m \\ ODOT 603 #57 LIMESTONE
PIPE |.D. W T por TymiCAL PIPE |.D. W —— ppr
6” (MIN) B _— COMPACTED SOIL 6” (MIN) BN . COMPACTED SOIL
] ODOT 603 #57 LIMESTONE — ODOT 603 #57 LIMESTONE ——, ., |
” ” 6 PIPE 6
6 || PIPE | 6 -
VIN, D VIN. MIN. 0.D. MIN.
DETAIL DETAIL
PIPE TRENCH N.T.S. DOMESTIC WATER TRENCH N.T.S.
F o F
10'-10
COORDINATE WITH OZONE EQUIP. SKID REQUIREMENTS
OZONE EQUP. SKID
EX. PUMP PADS (TYP. OF 2) VERIFY SIZE WITH
TO REMAIN (TYP. OF 3) OZONE EQUIP. MANUFACTURER
— :® |- " """—">”"7"”"7/"¥7/"7/ /7 /= | \777777777& 7777777777 | _
N | | | | %)
~ | | | | —~
! \ \ ! 5
I | | | =
\ \ \ \ x
\ \ \ \ S
I | I | W
\ \ | \ &
6” CONC. SLAB W/ WWF | | | \
| | | | <
E / \ | | \ = E
()
ODOT 407 TACK COAT, 1 LTR PER 10.5 S.F. . ! \ ! \ .
JOINT SEALER, ODOT 705.04 . /\I\/ ISOLATION JOINTS X | | | | S
2" ODOT ITEM 448 :! @ CONC. SUPORT S \ \ \ \ SIS
TYPE 1 SURFACE COURSE 100 SAW CUT EX. PAVEMENT N PIERS (TYP.) “r } } } } u‘) N
Z
ODOT 407 TACK COAT\ \ EX. ASPHALT OR CONC. PAVEMENT PSR i & E APRES | | | | S
o ~ at a - - ‘ | | | | ©
i o I R N | [
= | ! 4 s : \ } \ } § -
N | | | |
” / = VARIABLE DEPTHS s | \ | \
6” 0DOT ITEM 301 JOJO%OO:QC%Z@%OQQO ,> . 6" CONC. SLAB ! ! ! | i
RSB0\ ST WITH WWF ! ! ! ! <
6" 0DOT ITEM 304 ——— \/\/\/<l//\/\\ i l | | l 2
g K IO SUPPORT PIER N | |
N ,\\//\/\/}}//>}//>\//\\//\\/,\\/\\ ‘ EX. STONE BEDDING > | | | | © b
8" TURN DOWN SLAB \
@ EDGES (TYP.)
6” CONC. PAD (MIN.) —F.V.
DETAIL DETAIL DETAIL COORDINATE WITH EX. PUMP PADS TO
PAVEMENT BUILDUP & BUTT JOINT N.T.S. CONCRETE SLAB SECTION N.T.S 0ZONE EQUP. SKID PAD N.T.S. REMAIN. PROVIDE: A SMOOTH AND LEVEL
SURFACE FOR OZONE SYSTEM EQUIP. SKID
4
< |
<t
=
[T
o
S
E o
[a W
N ” 4”8 STEEL PIPE
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GENERAL NOJES
A ALL VALVES ARE NOT SHOWN ON THIS DRAWING. REFER
TO PIPING SCHEMATIC ON SHEET M-807.
N B PROVIDE ELECTRIC HEAT TRACING FOR ALL COOLING
TOWER WATER PIPING, MAKEUP WATER PIPING
SEPARATOR SYSTEM PIPING AND OZONE PIEING EXPOSED H
TO OUTSIDE. THIS INCLUDES VALVES, PUMPS, AND PIPING
SPECULTIES. THE BASIS OF DESIGN IS RAYCHEM BIV-CT
OF BIV-CR SELF REGULATING HEATING CABLE
MANUFACTURED BY TYCO THERMAL CONTROLS. PROVIDE
A MINMUM OF (4) 30 AMP, 277 VOLT, SINGLE PHASE
S CIRCUITS.
LT — — C COOLNG TOWER CELL A3 AND VFD FOR CELL #3 FAN
WILL BE BID OPTION #2. ALL OTHER WORK 1S BID
o D ALL UNDERGROUND PIPING SHALL HAVE A MINMUM 3 E—
o - Q%f”f N pic conTrol PANEL e
OZONE SYSTEY #2 £ PIOING AT THE COOLING TOWER SHALL BE SUPPORTED
LFOUMENT SKI) FROM CONCRETE PAD USING MSS TYPE 48 SUPPORTS
) AND OTHER HANGERS AND SUPPORTS AS REQUIRED
CLEANOUT ) 4" SAMITARY D
SLOFE /8 F. REFERENCE DRAWNG PE—14171-COF14901-GI007 FOR SHEET
X7 WDEX
O - N ) ZONE SYSTEM A7
/ 5 LFOUMENT SHID WATER METER G
’ g LT[ \ ) SEE F1OW SCHEMATIC
T MRE=UF IO FT & 2 1 ;. St ON SHEET M-807 REDUCED PRESSURE BACKALOW O DRAWING NOTES
WATER N s T PREVENTER SUPPORTED 4°-0" AFF,
-~ 3 - . C ~ i L SUIEWANE OV STEE) W50 01 PROVIDE REQUIRED ACCESS TO MAINTAIN STRANER
- -
4 < \ ) | CXISTING 02 OZONE BLOWDOWN PIPING, SEE DETAIL 04,/M607,
. e ) . - - +/ 47 Dow
- . : : o COMCAEIE 03 1 " SEPARATOR BLOWDOWN TO 4" SANITARY LINE,
4 b / | A . i SEE DETAL 05/M601.
— \— < | l l | | l | 37 | —
\ L : : : |
| w
2 PN #7 & OZONE SKSTEW 47
. PIPING THRU BASEMENT WALL (TYP) %ﬁ%ﬁ%@m T R
' & OZOME GENERATOR T .
5 | |
N =Y/ LONE SISTEM A2
N - COVIROL AN
R CONDUCTIVITY CONIROLLER F
SN , & ZONE GENERATOR
RN /7 2 OO FT & 2
|
| [ [ e L
|
|
Y SaNTARY /' X CLARDRAL (77P)
! |
|
|
I TN
| C \ \
|
| E
|
|
ENSTING
! - HEAT EXCHANGER
|
|
| /$
: / <
7y
-/ ™\ (O ARk PIPE TYPF HEIGHT*
|
) ' 071 16" CTWS 2=8" ¢l
JonEp2—— | || 02 2 OZONE #1 2-8" ¢
, ! \ 03 2., " OZ0NE #2 72" 0l
5" OZONE #1 e — 04 3" 0Z0NE /% 7-0" (1
) 05 3" OZ0NE 42 7"-0" ¢l
IMARESUPT g 06 2 7 OZ0NE 42 22" ¢l
2+ o 4 G| rwdr | s D
e e e R JOWER CELL #2 09 12" EQUALIZER 7-2" ¢l
27 OZ0NE f1—— | 70 16" CTWR 2-8" ()
R R e /] 6" CIWR 7'—4" ¢y
! KCENTERLINE HEIGHT TAKEN FROM TOP OF EQUIPHENT PAD
' U 16" CTWS 8" BYPASS
VD CTP-3_ ) ~ o ronE 4 TOWER CELL #1
KZMWQﬂf\ // ) 1./2 o
, R = .
/ m ' 12" COUALER , )
VD CT-3 ' _[Q " BY X ,
I S , 6 J CONNECTS TO 16" PUMP
(BID OPT. 2) g W%QM '#") —~ /’ DISCHARGE (NOT SHOWN)
VED CT-2 | (TYP OF 2) U
VED CT— /\\ PR e 167 CTWR
WLET C
' 77 (TYP OF 4)
4" DISCHARGE 7O TOWERS— ra] ,
) TOWER 47 FIPE 70 B
SSP—1 CONIROLLER——— 4| | CELL # 7 CELL 45 ‘5‘ N ;10 %5%?5@{
, i ’ P TI
47" SAMITARY. SEF L %YPWOZ{ s ) .%
SHEET GS-101. - <>
PP SKID O — | - 6" CTHR— : ,
6" CONCRETE PAD 57 CTHS < 10" PUMP SKID PAD
| [ AP 6" EQUIPMENT PAD
BASIN HEATER 74\\\\\R 57 BYPASS (TYP)
CONTOLLERS
FOR CELL #1 & # I
.
BASIV HEATER e L
CONTROLLER | 67 ConereTE BELOW
FOR CELL 45+ e PAD gj;%g&
(BID OPTION 2) 70 } 7 6" EQUIPMENT PAD a
ENSTING ,
ﬂ : o WA J | WARE P
W (P OF = 1 1 ! 37 O70NE f2
m [ g %f/; P 2 " OZONE #2 3" OZ0NE #7
" TREADPLATE kY . S 2 " 0Z0NE #T 2 7 OZONE f2
/ 16" CTWR \ < / 2/ CAFFED [OR 2 7 OZONE #7 2 " OZONE #7
é%f{%%%%fgs FIRE (1) AGOVE " OZONE 2
” ” GENERAL REVISIONS BASED
/ S ? % YPOOUFH g 4 GASIN SWEEPER GrROUND # A 2 ON NASA REVIEW COMMENTS 03/26/2012
INLET (TYP OF 2) PIPING
VVFZD gg *2 -~ 127 FQUALIZER A 1 CHANGED PUMP IDENTIFICATION 03/13/2012
N 6" BYPASS CHG | NUM DESCRIPTION APP/DATE
, SEE EQUIPMENT PIPING
167 CITWS—— o ISOMETRIC ON SHEET REVISIONS
16" CTWR 02/M~407 FOR MORE BELOW GROUND
~ LIPING /D/P) | LAST APPROVED TECH LEAD: FAC—SYS MGR: REV DATE:
N DETAIL BE OW EDMS REVISION N. NNNNNNNNNN | N. NNNNNNNNNN | MM/DD/YYYY
REFER O SITE ALAN. %{Zﬁ;ﬁ%j ? 5/ GROUND CAD DRAWING - DO NOT REVISE MANUALLY
EZA{[Z%/Z/I/&/V FIPNG / \ NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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LEWIS FIELD
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GENERAL NOTES
(APPLIES TO ALl M-SERIES DRAWINGS)
A REFERENCE DRAWNG PF—1471-COF14901—GI—00] FOR
DRAWNG NOTES AND DRAWING INDEX.
PIPING | FGEND AND ABBREVIATIONS VALVE, INSTRUMENT & CONTROL IDENTIFICATION LEDGEND b. FEFERENCE DRAWING FPE—T1471-COFT14901-M—-/01 FOR
SEQUENCE OF OPFRATIONS.
C REFERENCE DRAWNG PE—1411-COF14901-M—-407 FOR H
ABBREVIATIONS SMBOL DESCRIPTION SMBOL DESCRIPIION 3 x PIPE ROUTING PLANS
= N Iy
S o\ N = S X I e
S S s | & S S| w D REFERENCE DRAWNG PE—14711-COF14907-M—601 FOR
AFF ABOVE FIMISHED FLOOR <+ < CATE VAL U INSTRUMENT PROCESS LINE < . ISR 2| S|z | S 5 x5S | 3 EQUIPMENT SCHEDULES, PIPE MATERIAL SCHEDULE,
PROCESS VARIABLE A S | o 28] 5 SN oS| A s - N S IRV N AND PIPING TEST CRITERIA.
I, BLOWDOWN o e~ INSTRUMENT HYDRAULIC LINE 2R N9 R Q] x| SIS S= L IRSIR RS ST |
CLOBE VALVE (OR ACTUATION) S | £ £ 83| 5|38 S| 8| 2 |u5| o |8 § § QYISE|S |SE|SE| & | & E REFERENCE DRAWNG PE-1411-COF14901-M-601 FOR
S| 8 1312 | QI3 90| =238 T |3 3] I | 0FIS88 |22|/ws| x| o= OZONE SCHEMATIC
P BACKFLOW PREVENTER N D e e INSTRUMENT ELECTRIC LINE SUS RS S SIS ¥ 8560 S 09 X X |ERISOIS [SRE0 6 16
S1ec | e |7 \m o |\ RS | T |\ Vv wlcola|al|lc|li | ml|/m | r|SS| sy
c7 COOLING TOWER — o= —&] BUTTEREL Y A/ Ve INSTRUMENT CAPILLARY TUBING
NNV NV NV NV NNV ANAL VSIS A - AC | AL | - Al AM | - AR | AS | AT | - - ACO| — - ACV| AIC | AM | AIT | ARC| ASS| -
( CTBD COOLING TOWER BLOW DOWN w 4@# M PIUGC VALVE INSTRUMENT PNEUMATIC SIGNAL (INCL. VACUUM) CONDLCTINTY c|l = lecele| = |a|law| - | cr|cs| or| — | = | ceol cav| ca| cev) co| em| ar| crel ¢ss| -
( CTOR COOLING TOWER OZONE RETURN —HOF m G411 VAL VE — LEADS 7O FLECTRICAL CONTROL CIRCUIT (DWG.XX) DENSITY ool - e - o or - L or 1 os | bry = =) De0) DARY DAL DeV DIC DIV DI DRCE D55 -
1 EOTRICA) E |\ - || @&E| - | g | || R S| | - | = | ol - | = | Eovl ac| am| BT\ ERC| £5S5| -
C70S COOLING TOWER OZONE SUPPLY ﬂ H VACUUN CATE VAL VE ——— SANITARY SEWER
R B Fl = el e A | | o R FS| AT Y| = | Feol raH| FAL| FeV| FC| AmM | AT | FRC| FSS| -
AN A AAAA A FLow
CIP COOLING TOWER PUMP PISTON OPERATING VACUUM ANGLE VAL VE COLD WATER (DOMESTIC) (PLUMBING) MDY 4 i HT G
Ciw COOLING TOWER WATER g* AR VENT VALVE HOT WATER (DOMESTIC) (PLUMBING) INTERVAL (TME) e B A O e A e A B I e e e e B B B i i B B VA
T 7 Y / — N LE e L = R LS | LT | LY = | Leol tar| AL Lev] Le | | LT | LRC| LSS| -
CTWR COOLING TOWER WATER RETURN & ﬁ PEIEE WAL VE HOT WATER RETURN (DOMESTIC) (PLUMBING)
WANUAL Mol wms| e | - | - | = | = | = | = M| = | mv| = | mco - | = | mch\ mc| mm| mr| - | MSS| -
CTHS COOLING TOWER WATER SUPFLY %@ & ANGLE GLOBE VAL VE vENT PRESSLPE Pl — Pl PE| — | A A — | PRI PS| PT| PV | — | PCO| PAH| PAL| PCV| PIC| P\ PIT | PRC| PSS| PSV
cw COLD WATER (PLUMBIVG) <H LW BALANCIVG VAL VE COOLING TOWER WATER RETURN,/SUPPLY RADIATION ol Re R s RO R RS R S | RO AR | ROV RIC RV T RRET RSST
SOLENOID S e E e e e I e e N A ANt N 00 A e (Nt A At BN R A R BN
W DOMESTIC WATER HOT (PLUMBING) DIAPLIPAY CONTROL VAL VE MAKEUP WATER
e S |l — sl sE| = |9 | sw| - | SP|ISS| ST | = | = | scol sau| SaL| scv| sic| sm| SiT| Sre| Sss| -
DIA DIAMETER % m SOLENOID VAL VE OZONE RETURN,/SUPPLY TEVPERA TR T\ -\ E -\ - | RIS TV W Tco| TAH| TAL| Tov| e | M| BT | TRC| TSS| TSV
W DEYINERAL 175D WA TER ﬁj M LD A VAN T VISCOSITY v\ - v = | w| - | | vs | v | = | = | ol vAH| vaL| vev| vic | um | wiT | VRC| 1SS| -
WEIGHT wol - L we | e = L wm | om o wo | o wR | ows | owr | = | = | weol waH wAL) wev) wic | wm | wWT | wRC) wsS| —
DPCY DIFFERENTIAL PRESSURE CONTROL VAL VE @ % BECUILATING VAL VE \O/ FLOAT TRAP
Y N e NN POSITION J |\ -\l x|\ -2 |- |-\ ®|Z5\|\2T| - | = | 0 - | - | zev| zCc| am| a7 | ZrC| ZSS| - F
\_/A\/ A\_/A\_/A\/A\/
£X LXISTING >é % ﬂ% VAl VIE OPFR M//POS/WO/\/E/? /5/0{ /I/O(//\/ffﬂj Q LOCALLY MOUNTED INSTRUMEN T TEMP. DIFF. /d /ar /alt
PRESS. RATIO Fr Fric
GPY GALLONS PER MINUTE DISTON OPERATED VAL U PANEL MOUNTED INSTRUMENT
X FEAT EXCRANGER e X FLECTRIC MOTOR OPERATED VAL VE
/4 INSTRUMENT AR Pl [%gm TPEE WAV WAL Y — \ — UNION -
LN LIQUID NITROGEN % LAND JACK ON VAL @ FLAME FAILURE CONTROLLER
NC NORMALL Y CLOSED DIPE ANCHOP —( - FLOW INDICATOR (BULLSEYE OR ROTOMETER)
INDICATES PENETRATION DETALS
NO NORMALLY OFEN PIPE SUPPORT — PIPE GUIDE =1, W=X R-X SHOWN ON DRAWING PF 41047
CONTRACTOR SHALL CONEIRM DIMENSION
FA FLANT Alfe FIL TER re BY FIELD CHECK OR EQUIPMENT DRAWING E
P PROCESS WATER —++ %w STRANEP /I INDICATING LIGHT
— ] VALVE CYLINDER ACTUATOR
55 SEFARATON STSTEM L STEAM TRAP AL OPEN”
GENERAL SYMBOLS
] VALVE CYLINDER ACTUATOR
SSP SEPARATOR SYSTEM PUMP — R — FLEXIBLE CONNECTION FAll CLOSED O e o
FQUIPMENT 10 LETTERS
- — - I ] VALVE CYLINDER ACTUATOR v
EXPANSION JOINT -+ FAIL IN POSITION S & LT T0 FHSTIE
VA VACUUM e HOSE STATION A | RUTURE DISC
‘ DETAIL OUTLINE
a VARIABLE FREQUENCY DRIVE —= - ORIFICE i il DETAIL OR SECTION BUBBLE
USE JETIERS” FOR SECTIONS
n o C | COMPRESSORS (MECH. VACUUM PUMP) ji{ VL b LS S O SECTIONS
CH | CHILLERS WATER SHEET NUMBER WHERE SECTION,/DETAIL 1S SHOMY
B =l PUTURE DISC cr | coome Tomer AHU~1 FOQUIPHENT MARK NUMBER
ABY.
1 ABBREVIATION OF ITEM
] Py D | DiFFUSION PUMPS D
DB | DIFFUSION PUMP BAFFLE
—| —] BLIND FLANGE
E | HEAT EXCHANGERS
D WELD CAP £ ALTERS
] RN (P G | GERERATOR, DIFSEL
. K| HEATERS
V DRAIN
J | EXPANSION JOINTS
N DRAIN WITH PLUG [ | TREATING EQUIPMENT
ASTERISK INDICATES COMPONENT SUPPLIED BY VENDOR
¢ OR RELATED EQUIPMENT. V| ML ECh tQUPHENT
MATCH LINE BETWEEN DRAWING AREA, AND EQUIPMENT A
PACKAGES
k| REFRIGERATION UMITS
e SPEC. CLASS CHANGE (FROM & 10 F) o | cmamer c
0 CAR SEA! OPFN. ST | STEAM TRAFS
T | TANKS, ATWOSPHERIC
cor CAR SEAL CLOSED,
V| VESSELS, PRESSURE
NORMALLY CLOSED VALVE, OTHER VALVES ARE
NC NORWALLY OPFN. AWV | AR VENT VAL VE
NORMALLY OPEN VAL VE, USED ONLY WHEN
NO VALVE HAS TWO NORMAL FLOW POSITIONS. P | LRroron” Voo
TP | TURBO PUMP :
GFE COVERNMENT FURNMSHED EQUIFMEN T THIS LEGEND 1S COMPOSED OF STANDARD ABBREVIATIONS
O | OZONE SYSTEM AND SYMBOLS AND APPLIES TO THE SET OF DRAMNGS T0
THE EXTENT APPLICABLE.
“*5 INDICATES MULTIPLE ABBREVIATIONS.  REFER
TO THE DRAWNGS FOR EXACT MEANING
REFER TO HVAC CONTROL SCHEMATIC DRAWNGS
FOR ADDITIONAL CONTROL SYMBOLS & ABBREVIATIONS.
3
INSTRUMENT & CONTROL INSTRUMENT & CONTROL §
FQUIPMENT IDENTIFICATION — TYP LINE IDENTIFICATION — TYP. IDENTIEICATION = TYP IDENTIFICATION — TP, N
A . GENERAL REVISIONS BASED 03/13/2012 > o
P4
C_ 15— 1 2 . VALVE TYPE — TABLE ABOVE. (CHART 2) ON NASA REVIEW COMMENTS 52
LETTERS INDICATE FUNCTION. (CHART 2) NOTE 8) CHG | NUM DESCRIPTION APP/DATE | 1 2
- [
— T 0 REVISIONS ::‘§
| co L et Lo < D01 OF Pl EDNS REVISION. TEI\?HNIL\IEI\/TI?I:NNNNNN FAI\?_I\?L?\II\’\IAI\?EI:I\INNN RI\EIVM/%A[T);:\:(YYY %«E)
— DRAWNG NO. EDMS REVISION . . o)
LAST TWO DIGITS OF P&ID L £
DWE. NO PIFE SPEC. (NOTE 5) o7 78 CAD DRAWING - DO NOT REVISE MANUALLY | 53
©
— |
FOUIP. IDENT. LETTER I 2 45 LNE FDR PANEL MOUNTED Ve AR Yl NS TN JOMN H. GLENN RESEARGH CENTER - £
— FD ‘ Lt a0 28
FLUID (CHART 1) ’ % >
INSTROMENT O CONTROL LAST 2 DIGITS OF P&ID NASA COOLING TOWER REHABILITATIONS >g
S NUMBER. ///2 orR J D/G/TS)- DRAWNG NO, BUILDING SOLUTIONS FOR RESEARCH o P
PIPE SIZE e
PANEL NUWBER /2 0/6/75) SYSTEM ID  |FACILITY ID  |CONFIG CTRL MECHANICAL SYMBOLS Ea_d
00" INDICATES NO PANEL — = & ABBREVIATIONS 7
INVOLVED, UNLESS NOTED. S
= c
CONTRACTOR D.ENG. SIZE \ BLDG/SYS \ PROJECT ID \ DISCP \TYP SEQ | ZF
CONTRACT. NO. PROJ. MGR. TECH LEAD/BR CH PE 1411 - COF14901 -M- 001 Léé
TASK ORDER [0]
SRAWN DESIGNED | GHEGKED FAC/SYS MGR: DIV CHIEF: AREA: SHEET 01 OF O1 Ef
APPROVED APPROVAL DATE RELEASE STATUS: UNITS: ENGLISH SOFTWARE: AUTOCAD 2008 REVISION g 8
' SCALE: NTS OFFICIAL DATE: 02/06/2012 e
8 7 6 5 ? 4 3 0010-COF14901-M-001.DWG
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PIPING MATERAL SCHEDULE

GENERAL NOTES
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SERVICE SIZE FIFE FITTINGS JONTS EMARKS A FT FLOW METER SHALL BE ROSEMOUNT 8700 SERIES
WITH RE CONNECTION OR SIMILAR
e AR SEARATOR STSTEM g aNp SWALLER | SCHEDULE 40 PYC ASTH D 1785 | SOCKET TYeE PYC ATTINGS | 2L VENT G L e e I L TG00
BASEMENT ROOF //\v/-\v/\v/\v/\v/\vr\z NN TN T ‘ H
, SCH. 40 BIACK CARBON STEEL, TYPE ASCH 40 BLACK CARBON STEEL|  BUTT
COOLING TOWER PIPE 47 AND LARGER ( 0P 5 CR & _/5 CR WPB, ASTM A234 WELDED ( UNLESS NOTED OT%/E/PW/SEj
. AR GAP ) N A NANANANS T S A
. . 2, O70NE PIPE 37 AND SMALLER SCHEDULE B0 PVC ASTH 0 7785 | SOCKET TPE PYC AITTINGS | 25127 UNLESS NOTED OTHERWISE
N B & ¢ N
N 2 STUDOR Y SO/ VENT
T ) SANITARY UNDERGROUND ALl SIZES A PVC-SDR26 SOCKET TYPE o UNLESS NOTED OTHERWISE
2" BLOWDOWN FROM AA_A A
OZ0NE SYSTEM 47 i
2" BLOWDOWN FROM A
() /- FUNNFEL OLONE SYSTEM /%/2
47 SANITARY T0
EXISTING MANHOLE FPUME SCHEDULE
CAPACITY MOTOR DATA
BASEMENT FLOOF MARK BASIS OF DFSIGN L OCATION TYPE BUYP REMARKS
ey | (GPM) | (FT W6)|  HP | VOLTS | PHASE | Hz
19" B OWDOWN CTP—7 | AURORA 360 6x6x15|  PUMP SKID | END SUCTION 83 2375 | 175 | 150 | 460 3 60 PROVIDE vFD () G
AR GAP FITTING FROM SEPARATOR
CTP—2 | AURORA 360 6x6x15|  PUMP SKID | END SUCTION 83 2375 | 175 | 150 | 460 3 60 PROVIDE D ()
STUDOR VENT :
( CTP-3 | AURORA 360 6x6x15|  PUMP SKID | END SUCTION 83 2375 | 175 | 150 | 460 3 60 PROVIDE viD ()
ELOWDOWN  FIFING FOR OZ0NE SYSTEM
W NM NM CRADE SSP—7 AURORA 3407 PUMP SKID | END SUCTION 70 300 55 70 460 3 60 Q
/\ DFETAIL 04
AREA DRAIN |
2" VEM\ (D) 8" SUCTION AND 6 DISCHARGE.
.\\ Q) 37 SUCTION AND 2 1/2” DISCHARGE.
47 SAMITARY
47 SANITARY 18" NI TEMPERATURE GAUGE
7O EXISTING COOLING TOWER SCHEDULE
MANHOLE
m MOTOR DATA
S ) BUTTERFLY VALVE— F
MARK LOCATION WANTACTURER & FLOW | 2| el REMARKS
CHECK VAL V[\ : (chu) 1 () | (F) VOLTS | PHASE | HZ | MIN HP
FLEXIBLE T a
CONECTION (TYP /\ CT-1 OUTSIDE BAC 3985C—-PM-2 | 4750 | 1023 | 85 460 3 60 40 AMBIENT WET BULB = 75°F ()3
I | | Q ”
REDUCER /W-)\ e K D COOLING TOWER SHALL HAVE TWO EQUAL CELLS. EACH FAN SHALL HAVE VFD.
O
O = @ THE DESIGN FLOW RATE FOR EACH CELL IS 2375 GPM. THE MINIMUM FLOW RATE IS 850 GPM.
-
© BID OPTION #2 INCLUDES A THIRD CELL SAME AS OTHER TWO CELLS.
PIPING SYSTEN TEST CRITERA L/ST
FACH PIPING SYSTEM SHALL BE TESTED ACCORDING TO THE FOLLOWING SCHEDULES E
INSPECTION REQD FOR
SYSTEM WORKING | MAXIMUM ALLOWABLE WORKING| TEST PRESSURE PSIG | WORKING TEMP
SISIEM PRESSURE PSIG | PRESSURE PSIG / s DESIGN T @‘VW LD AIRE OR REMARKS
STANDARD
SEWER
ELOWDOWN  FIFING FOR SEFARATOR SYSTEM FPUMF SANITARY /"~ SAN 0 J 5 (A) 50 @
DETAIL 05| DETA/L ]
<
WATER
COOLING TOWER 90 90 735 95 B31.3 vsuar G)
BASIS OF DESIGN IS ZENTOX MODEL CS—1000 SYSTEM (2 REQUIRFD) O70NE 25 30 45 80 B31.3 vsual Q)
THE OZONE TREATUENT SYSTEM FOR COOLING TOWERS 1S DESIGNED AS A STAND ALONE PACKAGE THAT
PROVIDES OZONE AND COOLING WATER CONDUCTIVITY CONTROL. OZONE LEVELS ARE CONTROLLED BY SEPARATOR SYSTEM 40 50 75 80 B31.3 visuar G)
MEASURING ORP (OXIDATION REDUCTION POTENTIAL) AND MODULATING THE PRODUCTION OF OZ0NE 0 . D
MANTAIN THE ORP WITHIN A SPECIFIED RANGE (TYPICALLY 450 70 600 mV) AUTOMATICALLY. THE
CONDUCTIVITY CONTROLLER CONTINUOUSLY MEASURES THE COOLING WATERS SPECIFIC CONDUCTANCE POTABLE COLD 50 50 720 80 B31.9 visuar @)
AND ACTIVATES BLEED SOLENOID VALVE TO MAINTAIN THE LEVEL OF DISSOLVED SOLIDS WITHIN A RANGE
THAT 1S NEITHER CORROSIVE NOR SCALING AS DETERMINED BY WATER ANALYSIS. PROVIDE SINGLE POINT ZMX
FLECTRICAL CONNECTION AT EACH CONTROL PANEL (208 VOLT, 3 PHASE, 30 AMP)
Q) A TESTING SHALL BE HYDROSTATIC
2 A WELD REQUEST FORM (NASA C—4025) MUST BE COMPLETED FOR ALl WELDFD PIPE ON ALl SYSTEMS AND FORWARDED TO COTR PRIOR TO WELDING
COTR SHALL SUBMIT REQUEST FORM T0O PRESSURE SYSTEMS OFFICE.
AUTOMATIC ON/OFF ¢ —
OXYGEN LINE FLECTRIE CONTROE VALVE ek O UNDERGROUND PIPE SHALL BE TESTED BEFORE & AFTER IT IS PUT IN TRENCH
D TUBING
VALVE
Cg%[%)%iég/? O70NE
. |
WA . B CONTROL VAL VF SCHEDULEF
INCLUDED
WARK L OCATION SERVICE neE | WAER FLOW opeox v REMARKS
VN (cPH)
O70NE LINE C
STEFL OR TEFLON N\ AT IMET | WATER 2 POSITION
TUBING (SITE SPECIFIC) / -
< CT CeLL COOLING TOWER | 2—WAY
FOV-2 \ 41 ouner | waree o posmon| 2375 5000
/
. CTcr COOLING TOWER | 2—WAY
O70NE / -
< CTCHL A2 | COOLING TOWER | 2—WAY
<X CMO/}NNTZ//?/}OZZ V-4 Wiz i o posmon| 2375 5000
VALVE < BASIV CLEANER 2-WAY
V-5 \ CEil 4 BASIN CLEANER | 5" poermion 300 600
<L BASIV CLEANER 2-WAY
JAC SYSTEM ISOLATION VAL VE VNV N VY, Y[ YO YO VY YTV VY
RETURN PUMP (DISCHARGE) FOV=7 | BYFASS LINE BYFASS 1| WoDuiATING 900 200
/ e 0] . 2 WAy
2 — o ®_ — ™~ \ ToV-1 BYPASS [INE CT CELL A1 | onuiamive 7200 750
O70NE ,
Ceinmon i WECIOR 5/5‘5#4%55 =AY
ToV-2 BYPASS [INE CT CELL A2 7200 750
(SUCTION) / = . E | TR #2 | woouamye | TP
2-WAY
. o] cV-3 BYPASS LINE CT CELL #3 popinamve 1200 750
BYPASS
CT CHLL COOLING TOWER | 2—-WAY .
o VALVE V-8 U3 | waree 5 oosmoy| 2575 5000 ;.
VALVE § N A § SERUCE o CT CELL COOLING TOWER | 2—WAY D57 5000 T Ap ooV 42 o
@ VALVE - A3 OUTLET | WATER 2 POSITION 5
A 1 GENERAL REVISIONS BASED 03/26/2012 ; o
rev-10 | 220 %}MWP BASIV CLEANER | < S 8h oy | 00 600 ON NASA REVIEW COMMENTS Z5
C ’\ CHG | NUM DESCRIPTION APP/DATE | &2
——————————— —————————————— . —————————————— . — . — . —————————————— . — D c
! FGEND = NN N ANAANANAAANANAANAAAANAANANAANANNL REVISIONS 2%
P LAST APPROVED TECH LEAD: FAC—SYS MGR: REV DATE: E"E
/ PV EDMS REVISION N. NNNNNNNNNN | N. NNNNNNNNNN | MM/DD/YYYY | & &
X s
@ LW SWITCH Sl S ——— o~ (04 CAD DRAWING - DO NOT REVISE MANUALLY | &
Ton Do \#601) SEPARATOR SCHEDULE — — RATIONAL ARRORAUTIOS AND SPAGK AENISTRATION S
CONTRO! VA VE JOHN H. GLENN RESEARCH CENTER E s
CONDUCTIITY PROBE BALANCING F D CLEVELAND, OHI0 £
VALVE BASIS OF | FLOW | PRESSURE DROA d Z >
WARK LOCATION | prsion 6P | (Ps)) EEHILIENET fEMARFS NASA COOLING TOWER REHABILITATIONS 4%
[ BUILDING SOLUTIONS FOR RESEARCH o 8
o HVAC DETAILS 5
PLIRAF] FX 952 ON 74 SYSTEM ID FACILITY ID CONFIG CTRL I<—E‘1_(_>)
55-7 PUME SKID \or 671050 | 459 10 WICRONS - - & SCHEDULES 3
. ) ”
Ll 0
CONTRACTOR D.ENG. SIZE \ BLDG/SYS \ PROJECT ID \ DISCP \TYP SEQ %'5
CONTRACT. NO. PROJ. MGR. TECH LEAD/BR CH PE 1411 - COF14901 - M- 601 o) é
TASK ORDER [0)
FAC/SYS MGR: DIV CHIEF: AREA: SHEET 01 OF O1 E“‘
PRAWN PESIGNED | CHEGKED UNITS: ENGLISH SOFTWARE: AUTOCAD 2008 REVISION| &
OLONE WATER TREAIMENT SCHEMAT/IC NOT TO SCALE | 02\ MECHAN/CAL SCHEDULES () ] [ aeeroves APPROVAL DATE | RELEASE STATUS: : : € o
SCALE: NTS OFFICIAL DATE: 02/06/2012 an
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b/ VOV OV OV OV OV OV OV VY VY
‘ 9 — SEQUENCE OF OPERATION CENERAI  NOTES
A 50 ‘ COOLING TOWER WATER SYSTEM
‘ — CS VFD - — /he coo/éﬁfgp fiwecff;mf;/ sgsf;;; /';C/udfs bcoo//;g ;/OVZG/ C7—7 W;’{% f;m 66’/5[5 aﬁdfﬁcaag/hﬁgd fOWg; < A %/ D{Mg&@ﬁ% 5@%@%?@?%%@%%%@
70 5 77 G DUMPS -7, ~2 an —J. tach cell will have a coolng tower fan. e third coolin MODBUS RTU
}7 BID OPTION #2 tower cell will be bid option #2.  Ozone water treatment system and Separator & Basin { H
Cleaner system are also included. & ?g Oé%/g%i/;{%% 7@0%05§ A;gﬁﬁ%‘ ) /?//;% M%%Mg
rev N Fev S RN . - - - ' : < (1) 100 TON CHILLERS & (2) OZONE SYSTEMS AND
/. The cooling tower pumps CIP—1, CIP=2 and CIP-J5 and cooling tower fans C7F—17 and CIRO EOUIPUENT
S ceut 45 | S | CELL #T FAN START/STOP CIF=2 shall be controlled Trom H—-0-A switches on the VFD panel.  With the swilch in < '
[ "y 4 : ' ' g 4 ¥ C REFERENCE DRAWING PE—=71417-COF14907 GI-007 FOR
g mane D g1 550 v e et e s 5t st Wt et e 5 poston, v s | © - RS
: / :
CELL #1 FAN STATUS
> R ] 2. The operator will program the lead/lag sequence for two cooling tower pumps and the
CELL # FAN SIAR VST or , corresponaing cooling tower cells.  The third pump s a stanaby pump, and will be used
>' CHLL #3 SS VALVE it there 1s a problem with the jead or lag pump.
A0 — A —
> 57 50 JOWER CELL #3 ALARM J. The control system operator shall enable the cooling tower water system. When the
o — 47 CELL 45 FAN START/STOP system /s enabled, the isolation control valves for the lead cooling tower cell are
‘ opened and the lead CIF /s started. /f water flow s not verfied, an alarm shall be
5;2 oy é)g CELL #3 FAN SPEED CONTROL B0 OFTION #2 initiated, and the standby pump shall be autornatically started.  When water flow /s
CELL A3 FAN STATUS veriied Tfrom the flow meter, the control system shall moaulate cooling lower bypass
= TN AN valve #1 to maintain cooling tower water supply (CTWS) temperature above 60 degrees
35 >~ Fev > eV CELL 45 CTWR VALVE £ (odjustable).  The lead cooling tower fan shall start and modulate fan speed to G
> CELL #3 CTWS VALVE maintain CTWS temperature below 85 degrees F (adjustable). If the fan fails to start
Z A > CELL 42 > —_— e e — T — an alarm shall be mitiatea, and the isolation valves for the lag tower shall open, the
[ > > FAN CELL #2 CTWR VALVE /solation valves for the lead tower shall close, the lead tower fan shall shut off and the
4 Zz CELL 42 CTHS VALVE Jag tower fan shall start Jf the fan speed s at minimum Flow and the CTWS
CELL AT CTWR VALVE lemperature remamns 5 degrees Fladjustable) below setpoint for gresgbmigas~Am
> Y5 period of 15 minutes (adjustable), the tower fan shall  shut off\and cell  #1  bypasy valve
p 40 CELL #T CTWS VALVE shall modulate to maintain CTWS temperature at selpoint. When the CHHWSNefperblu
YIZ TR TEMPERATLRE remains 2 degrees £ (adjustable) above setpoint for a continuous time period of 15
57 gg QApIGor AR control system shall enable the coolhng tower fan and shall -
CIWS TEMPERATURE A1 bypass vaye. If the CIWS lemperature rises above 85 degrees F, cooling
50 50 CTW FLOW (6PM) tower fan Spetd~sthio—hiredse.  When the operating tower fan has been operating at
74 FeV 75 /\ 0% speed (adjustable) or greater for a continuous time period of 15 minutes
/ BYFASS VAL me (adjustable), the control system shall enable the lag cooling tower cell.  Both fans
oy U oy CTP—7 STATLS shall moaulate at the same speed to maintain CIWS temperature below 85 degrees f.
When the operating cooling fower fans have been running at 35 % (adjustable) or less
CELL A7 CTP-1 START/STOP for a continuous time period of 15 minutes (adiustable), the control system shall
> > CTP—1 SPEFD CONTRO/ aisable the lag coolhng tower cell by stopping its fan and closing i1ts 1solation valves. F
> ig CTP-2 STATUS 4. A differential pressure sensor s provided in four locations mn the building the Cryogenic
A area, the Vacuurm Equipment area, the Vibroacoustic area and the HVAC chilers.  The
- % aifferential pressure at design fow m each area should be mamtamed by the pumping
CIP=2 SPEED CONTROL system.  The design Iows are as follows, Cryogenic area 1s 1500 gpm, Vacuurm
B3 STATLS fquipment area 1s 1558 gom, Vibroacoustic area 1s 400 gom and the HVAC chillers /s
1290 gom. The system controller shall moaulate the lead CIF speed with an analog
CTP-3 START/STOP signal out lo varable frequency arive based on mantaining the required differential
SEPARATOR CTP_3 SPEED CONTRO) pressure 1n all areas. lhe lead pump speed shall be increased if one or more required
aifferential pressures cannot be mamntaimed. When the system Flow rises above 1900
or DP SENSOR FOR CRYO £QUIP qgom, the isolation control valves for the lag cooling tower cell shall open and the log
DP SENSOR FOR VACUUM EOUIP oump shall start, and both pumps shall modulate at the same speed to salisty the
57 differential pressure demand.  When fow falls to 1700 qom (adiustable), as determined
44 OF SENSOR FOR CHILLERS by the CIWR Flow meter, the lag pump shall shut off and the isolation control valves
DP SENSOR FOR VIBRO ACOUSTIC FOUIP for the lag cgolng tower cell shall close.  When flow falls below 900 gpm (adjustable),
A bypass VO/VG’ shall modulate open to mamntam a mmimum How of 900 gpm.
= TOWER CELL #7 ALARM
| 45 TOWER CELL 42 ALARM 5. Ozone water treatment systems: Ozone system #1 shall be enabled whenever the lead E
=7 oump (CTP—17 or CTP-2) is started. or the standby pump (CTFP-3) is started in its place.
s 7 CELL 42 FAN STATUS_ A When the pump is stopped. ozone system #1 will be disabled. Ozone system #2 shall
j/6 /7 BYPASS VA[VE(FO/?VC[M /}4/)( AT\ be enabled whenever the lag pump (CTP=2 or CIP—7 ) /s started, or the standby pump
50 AC 50 A0 50 A0 &/ A — (CTP-3) is started in its place.  When the pump is stopped, ozone systermn #2 will be
=4l =4 =i =€) =4 =) 7 ENABLE/DISABLE OZONE SYSTEM #1 aisabled. If one of the tower cells 1s out of operation for more than 48 hours
jc/S’ 7% ENABLE/DISABLE OZONE SYSTEM #2 (odjustable), the ozone system serving that tower cell shall be enabled and shall
20 v operate until the oxidation reduction potential (ORFP) /s between 450 and 600
79 17 SSP—1 PUMP START/STOP mV(adjustable), or for an & hour period (adjustable).
ol &/ &/ CELL #1 SS VALVE <
A 20 2J 26 6. The cooling tower separator and basin sweeper system: Fach towr cell shall have a
144 CELL p2 55 VALVE sweeper control valve which shall be opened or closed by _tpe~cagqfro/ system. in
CELL A2 FAN SPEED CONTROL adaition, the contro/ systern shall monitor and contro/ / pump SSP—1 which
- LAKELP WATER WETER shall serve all of the tower cells. The separalor and basim—sweeper system shall be
/ \ enabled and disabled by manual command from the conirol system operator, or by an
LI s 44 | SSP—1 PUMP STATUS automatic Lime schedule as entered by the control system operator.  When the
system n enablead, the pump will start afler the sweeper control/ valve at the specific
ClIP=1 VFD ALARM
= Y © cell 1s opened. If the separator pump does not start after a 45 second dejay D
A 46 | CTP-2 VFD ALARM (adjustable) after the initial start or if the pump stops during normal operation, an
7 | cro—3 v aarn ‘alarm” shall be registered at the control system. The pump shall be shut off and
® the sweeper control valve shall be closed. The conirol system operator must manually
48 | CELL 1 FAN VFD ALARM reset the ‘alarm” point
e 7 s 40 L VDA, o e 7. Aarms:
LU < CHILLER 50 | CELL 43 FAN VED ALARM A0 OPTION 42 A Cooling tower general alarm for cell #1
51 | BYPASS VALVE FOR CFLL #3 B Cooling tower general alarm for cell #2
¢ 52 | CIWR TEMP C. Cooling tower general alarm for cell #3 -
BID OPTION #2
CIWS 150 TON 53 | BYPASS VALVE FOR CELL #2 D. VFD general alarm for cell #3 fan
CHIREER 54 | CTWS TEMP .EWgeﬁem/ alorm for cell /}4/2 fan
F. VFD general alarm for cell #1 fan
A A G. No Tlow through pump CIF—1.  Shall be verified by current sensor within 45
130 TON seconds.
CHILLER
- H. No Flow through pump CIF—=2.  Shall be venified by current sensor within 45 C
seconds
7 .. No Fflow through pump CIP-=5.  Shall be venfied by current sensor within 45
V?gé%/ 30 /C%O/M/VEO/?N seconds
J. No Tfow through pump SS5F—7
— K. VFD general alarm for CTP—7
Y L. VFD general alarm for C/TFP=2
J/ M. VFD general alarm for C1FP—J5
/ !
CIwS
/ CIwr
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3" O70NE
L A2 RETURN
_ O DRAWING NOTES
- 3" O70NE 2 1/2" 070NE 01 SEE OZONE SCHEMATIC ON SHEET M—6017.
v~ A RETURN 417 suPPLY g
02 CONNECT 2 1,/2” OZ0NE PIPE TO BOTTOM OF TOWER H
) - 070NE NEAR BOTH ENDS OF EACH CFLL.
SYSTEM #7 ]
2 1/2” 020NF 03 CONNECT 3" OZ0NE PIPE TO BOTTOM OF TOWER NEAR
/%/2 SUPPLY >@ THE MIDDLE OF EACH CELL.
)\ I\ Y - . - 04 CONNECT 12" PIPE 7O BOTTOM OF TOWER
05 CONNECT 4" PIPE TO BASIN SWEEPER SYSTEM
070NE
SYSTEM #2 06 REFERENCE DRAWNG PE—1471-COF14901—GI007
FOR SHEET INDEX.
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CENERAL NOTES

A, REFERENCE DRAWNG PE-1411-C0F14901~M—001
FOR SHEET INDEX.
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H REFER O H
SHEET £S-101
FOR CONTINVATION
TO EXISTING BUILDING
oo y /U GROUND LOOP
UNISTRUT GFCY WP _ #4/0 GROUNDING GRID
/ i DANEL o ) VFDA cIP-3 [ A
— N\ v Ot ] Y
VrD CT-J3 % & E Z _
L | [ | At s BHP2—-13 |
VD CT-2
| S
VED CT-1
CT-1 FAN
(OPTION 1)
SS7 — CTH—TA AN
CTH—1B AANAA
G PANEL BHPT PANEL BHPZ PANEL CTL PANEL PLC oy A G
/ MAGELIS SCREEN A
pEg CTH-1 CONTROLLER /’]
|~ CIP-2
CTH~2 CONTROLLER —]
: O
L CT-2 FAN
] | CTH-3 CONTROLLER — ot o S OOV ) -
CTH=2B8 AN
. R
| | TRANSFORMER #4/0 GROUNDING CONNECTION —|  [*< ] :J 7
| | (MOUNTED ON FLOOR TO PUMP SKID (TYPICAL) R .
| | BEHIND PANELS) AS ya A
| | peR NEC — :
F | | #4 GROUNDING CONNECTION TO gf/_f//g”/f’ F
| | VL CONTROL PANEL (TYPICAL) B
| | Q CT-3 FAN
_ OPTION 2
I l et CTH=3A AAAA ( )
| | VFD CTP-2 CTH=3B /AN
| |
| |
U I . BASEMENT FLOOR Z
L - | W1 g
apr—15 (S, GHPI=6
#4/0 GROUNDING CONNECTION J
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E E
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[
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PANEL. BHPT 277/480V, 3PH 4W PANEL: BHP2 277/480V, 3PH 4W PANEL: CTL 7120/208V, 3PH, 4W
600 AMP MLO 600 AMP MLO 150 AMP MCB
L OCATION: RM 35,000 AIC (MINIMUM,) LOCATION: RM 5,000 AIC (MINIMUM) LOCATION: CRYOGENIC AREA 22,000 AIC (MINIMUM)
WMOUNTING: SURFACE OR RECESSED GROUND BAR MOUNTING: SURFACE OR RECESSED GROUND BAR MOUNTING: SURFACE GROUND BAR
FEED: TOP OR BOTTOM NEUTRAL BAR FEED: TOP OR BOTTOM NEUTRAL BAR FEED: BOTTOM NEUTRAL BAR
NEMA: 1 OR 3R LOAD IN_KVA_PER PHASE. NEMA: 1 OR 3R LOAD IN KVA PER PHASE. NEMA: 1 LOAD IN_KVA PER PHASE.
CKT DESCRIPTION # [BKR[PL A B [ c PL[BKR DESCRIPTION CKT CKT DESCRIPTION # [BKR[PL A B PL[BKR] # DESCRIPTION CKT CKT DESCRIPTION # [BKR[PL A B [ C PLIBKR] # DESCRIPTION CKT -
1 70.00] 3.10 1]30 HEAT TRACE 2 7 70.00]10.00 2 1_|MODICON PLC (1) [20[1]0.25]0.36 7120 | (1) |RECEPTACLES 2
3 |BASIV HEATER — 24,28 125] 3 70.00] 3.10 | 1130 HEAT TRACE. 4 3 |BASIV HEATER — 14/18 125| 3 70.00]10.00] 30125 BASIN HEATER — 34/3B 4 3 |OZONE SYSTEM 1 1.67 ] 1.67 | OZONE SYSTEM 2 4
5 [10.00[ 0.10 | 1] 20 EXTERIOR LIGHTING 6 5 [10.00]10.00 6 5 |\CONTROL PANEL (1) | 303 167 [1.67 | 3|30 | (1) |coviroL PANEL 6
7 14.41] 5.82 | 8 7 |TRANSFORMER 77 2.59 [ 1.90 | 7]30 HEAT TRACE 8 7 1.67]1.67 8
9 |coOLING TOWER — 1 100 3 [14.41] 5.82 | 3| 40 SSP—1 10 9 VA PANEL CTL 70 |3 [2.59 [ 3.50 | 1]30 HEAT TRACE 10 9 _|C7=7_FAN VIBRATION SWITCH | (1) | 20 | 1 [0.170 [ 0.10 ] 1120 | (1) _|c7T—2 FAN VIBRATION SWITCH | 10
11 [14.41] 5.82 12 11 2.59 [14.41 12 11 |C7—7 WATER VL CNTRL (1) [20[1 [0.10 [0.10 | 1|20 | (1) |c7T—2 WATER LVL CNTRL 12
13 49.88] 0.00 | 7120 SPARE 14 13 |EXTERIOR LIGHTING 20 | 1]0.10 [14.41] 31100 cooLING TOWER — 2 14 13 |C7=3_FAN VIBRATION SWITCH | (1) | 20 | 1]0.10 ] 0.10 ] 1120 | (2) |c7-3 WATER LV _CNTRL 14
15 (COOLING WATER PUMP — 7 2501 3 [49.88] 0.00 | 1] 20 SPARE 16 15 [14.41]14.41] 16 15 |SPARE 20 [ 1 [ 0.00 ] 0.00] 1120 SPARE 16
17 [49.88] 0.00 | 1| 20 SPARE 8 17 |cooLinG TowER — 3 100| 3 14.41[49.88 18 17 |SPARE 20 | 1 [0.00 [ 0.00 [ 1] 20 SPARE 8
19 |SPARE 20 | 1]0.00 ] 0.00 ] 1] 20 SPARE 20 19 14.41]49.88 3 (250 COOLING WATER PUMP — 2 | 20 19 |SPARE 20 | 1]0.00 ] 0.00 | 720 SPARE 20 G
21 [SPARE 20 | 1 [ 0.00 [ 0.00 1] 20 SPARE 22 21 [49.88]49.88| 22 21 |SPARE 20 | 1 [ 0.00 [ 0.00 120 SPARE 22
23 |SPARE 20 | 1 0.00 [ 0.00 | 1] 20 SPARE 24 23 \COOLING WATER PUMP — 3 250 3 [49.88] 0.00 | 1 | 20 SPARE 24 23 |SPARE 20 | 1 0.00 ] 0.00 | 1] 20 SPARE 24
TOTAL PER PHASE: 83.21 83.21 80.22 |KVA 25 49.88] 0.00 1] 20 SPARE 26 TOTAL PER PHASE: 414 353 353 |KVA
27 |SPARE 20 | 1 [10.00 [ 0.00 | 1] 20 SPARE 28
TOTAL CONNECTED LOAD: 246.64 _|KVA 296.80 _|AMPS 29 [SPARE 20 | 1 [0.00 [ 0.00 | 1] 20 SPARE 30 TOTAL CONNECTED LOAD: 11.21___|KVA 31.14___|AMPS
FEEDER DEMAND LOAD: 160.36 |KVA 192.97 |AMPS 31 |SPARE 20 | 1 ]0.00 [ 0.00 ] 1] 20 SPARE 32 FEEDER DEMAND LOAD: 777 |KVA 21.59  |AMPS
33 |SPARE 20 | 1 [10.00 [ 0.00 7] 20 SPARE 34
35 |SPARE 20 | 1 0.00[0.00 1] 20 SPARE 36
PROVIDE SWITCHING DUTY CIRCUIT BREAKERS FOR LIGHTING CIRCUITS CONTROLLED FROM BREAKER TOTAL PER FPHASE: 153.18 154.68 15118 [KVA ﬁ?g%ﬁ i%;fﬁg/fc 5‘;7 gﬁgﬁif[%g ’ig?’ﬂfc j?v/; %%%M%CNM? U%;V;ﬁifﬂw FROM BREAKER
PROVIDE HACR CIRCUIT BREAKERS FOR HVAC AND REFRIGERATION EQUIPMENT @ -
TOTAL CONNECTED LOAD: 459.04  |KVA 552.40 _|AMPS
ASBREVIATIONS: FEEDER DEMAND LOAD: 208.42  |KVA 359.10 |AMPS ABBREVIATIONS:
# (GF) = GROUND FAULT INTERRUPTER, (ST) = SHUNT TRIP. (10) = LOCKOUT, (1) = ISOLATED GROUND # (1) = BID OPIION 1, (2) BID OPTION 2
PROVIDE SWITCHING DUTY CIRCUIT BREAKERS FOR LIGHTING CIRCUITS CONTROLLED FROM BREAKER
PROVIDE HACR CIRCUIT BREAKERS FOR HVAC AND REFRIGERATION EQUIPMENT
ABBREVIATIONS:
# (GF) = GROUND FAULT INTERRUPTER, (ST) = SHUNT TRIP, (LO) = LOCKOUT, (IG) = ISOLATED GROUND E
SCALE: NO SCALE -
MECHANICAL/ELECTRICAL COORDINATION SCHEDULE
SEE MECHANICAL AND/OR ARCHITECTURAL PLANS FOR
FXACT FOUIPMENT [ OCATION. EQUIPMENT CONTROLLER INTERLOCK DISCONNECT AT EQUIP. POWER _CONNECTION
NAME/DESIGN LOCATION LOAD | UNIT | VOLT |PHASE|[LOCATION] FB_| 1B TYPE SIZE | COVER | /£ ANY | LOCAT | FB | 1B | TYPE | SIZE WIRE GND JCONDUIT] _ PANEL CB REMARKS AGBREVIATIONS SPECIFIC NOTES
COOLING TOWER —1 CT-1 40.0 | HP | 480 | 3 PS MC | MC VFD —— HIP OV 23 | PACK | — | —— | — | —- 3#4/0 4 2" BHP1 100/3 BID_OPTION —1 E
COOLING TOWER -2 CT-2 40.0 | HP 480 3 PS MC MC VFD —— HIP ol 23 PACK —-— | —= —— —— 3#4/0 4 2 BHP2 100/3 BID _OPTION —1 Bl BUILT IN 7. PROVIDE GFP BREAKER FOR HEAT TRACE AND THIS ITEM IS BID
COOLING TOWER —3 CT=3 40.0 | HP | 480 | 3 PS MC | MC VFD —— HIP DIV23 | PACK | — | —— | — | —= 3#4/0 Z 2 BHP2 100/3 BID_OPTION =2 o CONTROL CONTRACTOR 0PTION #1
GASIN HEATER — 7A CT=1 5.0 | KW | 208 | 3 PS MC | MC | COM |NEMA—24/5/ss/pl DV=23 | PACK | — | —— | — | —— 3#1/0 75 2" BHP2 125/3 GID_OPTION —1 Comp COMBINATION STARTER WITH. DISCOMVECT '
BASIN HEATER — 15 CT-1 150 | KW 1 208 | 3 - == == —= —= —= bl M N N —= — 1 - —— —— NOTE-5 ooe DIRECT DIGITAL CONTROL SYSTEM BY HC
BASIN_HEATER — 2A C1—2 15.0 | KW | 208 | 3 PS MC | MC | COM |NEMA—24/5/ss/pl DNV—=23 | PACK | — | —— | — | —— %6 B 2" BHP1 125/3 BID_OPTION —1 o FLECTRICAL CONTRACTOR 2 gﬁ%ﬁf fﬁj BREAKER FOR HEAT TRACE AND THIS JTEM 1S 610
BASIN_ HEATER — 28 CT-2 15.0 | KW | 208 | 3 —— — | — — —= -— — —— — -1 — [ — —= — | —- —— —— NOTE-5 o my HEETRCA FOOM #1.
Z,‘é% Zﬁj%ﬁ = ?,; gfé 12‘8 m 58; % = S 346 #8 2 S it WNng” 05” = Exp EXPLOSION PROOF 3 POWER IS FPROVIDED FROM OZONE CONTROL PANEL.  CONTRACTOR 70
SSP—1 BASIN SWEEPER 15.0 | HP | 480 | 3 S MC | MC | COM | NEMA—2d/s/ss/pl DV—23 | PACK | — | — | —— | —- 3710 ol 1 BHP 3073 BID_OPTION —7 29 ;Zf?fv/isﬂfﬁ o PROVIDE (3) #10 AWG. (CU) & (1) #10 AWG. (CU) GVD IV 3/4°C.
COOLING WATER PUMP—1 PS 750.0] HP | 480 | 3 PS MC | MC VFD —= HIP DV=23 | PACK | — | —— | — | —— 34470 Z 7 BHP1 250/3 BID_OPTION —1 7 . FROM OZONE CONTROL PANEL TO PUMP.
COOLING WATER PUMP—2 PS 150.0] HP | 480 | 3 PS MC | MC VFD — HIP DV=23 | PACK | — | —— | — | —— 3#4/0 Z 2" BHP2 250/3 BID_OPTION —1 <
COOLING WATER PUMP—3 PS 150.0] HP_| 480 | 3 PS MC | MC VFD — HIP DV=23 | PACK | —— | —= | _— | —= 34470 7 27 BHP2 250/3 BID_OPTION —1 HIP HUMAN INTERFACE PANEL 4 POWER IS PROVIDED FROM OZONE CONTROL PANEL.  CONTRACTOR 70
MODICON PLC SOUTH BASEMENT __[250.0 W 120 [ - —— | - —— - —— DNV—23 - —— | —— | — [ - 212 12| 3/% CTL 20/1 BID_OPTION =1 Zf %/ggg)@yﬁf’ffﬁ TOGGLE SWITCH PROVIDE (2) #10 AWG. (CU) & (1) #10 AWG. (CU) GVD IN 3/4°C.
HEAT TRACE 16" PIPE 3.1 KW 277 1 NU MC MC —— —— —— DIV=23 NU EC EC [HR/WP | 30/2 2#10 10 1” BHP1 30/1 NOTE—1 FROM OZ0NE CONTROL PANEL TO O70NE GENERATOR
HEAT TRACE 16" PIPF 3.1 | KW | 277 1 NU MC | MC —— —— —— DV—23 NU EC | EC [HR/WP[30/2 2410 10 1 BHP1 30/1 NOTE—1 %% Z/}%ZM coon
HEAT TRACE 12" PIP; 1.9 KW 277 1 NU MC MC - —— —— DIV-23 NU EC EC HR/WP | 30/2 2#10 10 17 BHP2 30/1 NOTE—1 5 COOLING TOWER BASIN HEATERS FOR ONE SECTION IS FED WITH ONE
HEAT TRACE MISC. 35 | KW | 277 | 1 NU MC | MC —— — — DV=23 NU EC | EC | HR/WP |30/2 2410 0] 1 BHP2 30/1 NOTE-2 NE NON FUSED FEEDER 70 HEATER CONTROLLER.  CONTRACTOR SHALL PROVIDE (3)
CT—1_FAN VIBRATION SWITCH CT-1 700.0] W _| 120 7 —— — [ — —— — — DV=23 NU EC | EC_|HR/WP [ 20/1 2410 0] 1 CTL 20/1 BID_OPTION —1 MY NEAR UNIT : g
CT=2 FAN VIBRATION SWITCH CT—2 100.0[ W | 120 | 1 — =1 — — —— [ DN-23 NU EC | EC | HR/WP | 20/ 2410 0] 1 CIL 20/1 BID_OPTION —1 oP OPERATOR INTERFACE PANEL 6 ANE. (CU) & (1) 48 AWG. (CU) IV 7°C_FROM HEATER
CT—3 FAN VIBRATION SWITCH cT-3 100.0[ W [ 120 1 —— — [ = —— —— —— DV—23 NU EC | EC [HR/WP[20/1 2#10 0] 17 CTL 20/1 BID_OPTION —2 PACK PACKAGED ITEM, SUPPLIED WITH EQUIPMENT OR CONTROLLER CONIROLLER TO EACH BASIN HEATER IN SAME SECTION.
CT—7 WATER LEVEL CONTROL CT-1 100.0[ W [ 120 1 —— — [ = —— —— —— DV—23 NU EC | EC [HR/WP[20/1 2#10 0] 1 CTL 20/1 BID_OPTION —1 SFP SEE FLOOR PLAN D
C7T—=2 WATER LEVEL CONTROL CT-2 100.0] W 120 1 —— —— —— —— —— —— DIV—23 NU EC EC | HR/WP | 20/1 2#10 10 17 CTL 20/1 BID OPTION —1 S/5/55/PL STOP/START/HOA SELECTOR SWITCH WITH RED START AND
CT—3 WATER LEVEL CONTROL CT=3 700.0] _W_| 120 7 —= —— [ = - —= —= DV=23 NU EC | EC_|HR/WP | 20/1 2410 0] 1 CTL 20/1 BID_OPTION —2 CREAV STOP LIGHTS
OZONE_SYSTEM #1_CONTROL_PANEL SOUTH BASEMENT 5.0 | KW | 208 | 3 NU MC | MC —— — — DV=23 | PACK | — | —— | — | —- 448 78 T CTL 30/3 GI0_OPTION —1 o T0GCLE SHITCH Wit PLOT 1IGHT
OZONE _#1_CIRCULATING PUMP SOUTH BASEMENT 50 [ HP [ 208 [ 3 PACK | —— [ —— — —= —= DV=25 | PACK | —= | == | —= | == e — 1 -- — i NOTE-3 1/?0 VARIBLE FREQUENCY DRIVE
0ZONE #1_GENERATOR SOUTH BASEMENT —— [ —= | 120 7 PACK | —— | —— —— — — DV=23 | PACK | — | —— | — | —= —— — | — —— —— NOTE—4 e WEATHER PROOF
OZONE _SYSTEM #2 CONIROL PANEL SOUTH BASEMENT 50 | KW | 208 | 3 NU MC | MC —— — — DV=23 | PACK | — | —— | — | —— 178 78 T CTL 30/3 BID_OPTION —1
070NE _#2_CIRCULATING PUMP SOUTH BASEMENT 50 | HP | 208 | 3 PACK | —— | —— —— — — DV=23 | PACK | — | —— | — | —— —= — | — —— —= NOTE—3
O70NE #2 GFNERATOR SOUTH BASEMENT — [ —— [ 120 1 PACK | —— | —— — — — DV=23 | PACK | — | —— | — | —- — — [ - — — NOTE—4
SCALE: NO SCALE
LUMINAIRE SCHEDULE
TYPE MANUFACTURER CATALOG NUMBER LAMPS MOUNTING VOLTAGE REMARKS
CONTOUR AREA LIGHT, ASYMMETRIC DISTRIBUTION, MAGNETIC BALLAST, 9”
w1 LITHONIA LIGHTING KAD—100M—R3—277—WBDO9—KADWBA—LPI (1) 100W MH WALL 277 CONTOURED ARM FOR WALL, DECORATIVE WALL BRACKET, DARK BRONZE
FINISH, LAMP INCLUDED
SCALE: NO SCALE 3
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FEEDER SCHEDULE
EXISTING (13) 350MCMH CABLE BUS O DRAWING NOTES
EXISTING (3) 500McH — 3. '
01 REMOVE EXISTING FEEDER TO MCC—-11C AND CHANGE
EXISTING (6) F50McH — (2) 3¢ BREAKER SETTING FROM 400 AMPERE TRIP TO 600
AMPERE TRIP
EXISTING (12) 350MCM CABLE BUS H
EXISTING DIRECT BURIML (4) J50MCM
EXISTING (3) S50McH & (1) #4/0 — 370,
EXISTING (3) #4 — 4°C.
INCOMING LINE
SEE DWG 41503 L QR -EUSIUG AL
45@ { (2 SETS) (4) Z50MCH & (1) #1/0 WD — FC. 3
B - - - - - - - B NN F g b e A e —
TOFUTURE 0 FUTURE
TRANS 78 & 79 | B TRANS T10 D @pe)pew-17
45 KV 45 KV
NN LA LA QD | @) £1,0 & (1) #6 6O - 1-1/27T.
= e & — @ @
N = = 4D | (3 #10 & (1) #10 6D - /4%,
(3) 241200 |\ (D) &(1)B6W0- 1T
Al 12004 ”
’ 3-100/5 11.6 KV / £ / Lo 09 A | @) #10 & (1) #10 60 - 34 G
7 54 70 VECTROL
m éo/_\o% %g m@—» SYNCHRO (4) £1/0 & (1) #6 6O - 2.
Sl N, 2P PF-40946
TRANSFORMER 76 TRANSFORMER 77 R
1000/1333KVA 1000133 3KVA, 60CY
J L 1760-277/450V, L 4760-277/480V, 4760-240V
00 TV | 3p0 60 Cree TV | sp |60 Cree
up ) FTOKV Jc VENTILATED VENTIATED
L DRY TYPE L DRY \TYPE
SOLAR LAMP e = = |
C'p% 5 Q%P KEY INTERLOCK
I J 7777777 T B
480 VOLT, 1600 AMP BUS } } } 480 VOLT, 1600 AMP BUS
! ! !
| | |
| | |
| | |
| | |
1600/3 6003 600/3 1600/3 1200 1600 600 600 1600 300
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08—
1 ] ¢ _ _ _ _ _ _ _
2 2 | & SPLICE IV
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FEEDER SCHEDULE
EXISTING (3) J50KOMIL — 3°C.
O DRAWING NOTES:
EXSTIVG (3) #1 - 27,
01 REMOVE EXISTING COOLING TOWER CIRCUITS, INCLUDING
EXSTING (3) 47 — 1-1/2"C. FANS AND PUMPS WITH ASSOCIATED EXPOSED CONDUITS,
UNDER GROUND CONDUITS, SERVICE DISCONNECTS, AND
FXISTNG (3) 12 & (3) #14 - 10 & (2) #12 FOR HEATER WIRING FROM RESPECTIVE MCC 0 COOLING TOWER WHeW | H
- PROPOSED COOLING TOWER HAS BEEN INSTALLED AND
FXISTING (3) #6 & (6) #14 — 1T HAS BEEW IN OPERATION FOR AT LEAST 30 DAYS.
EXSTIVG (3) 42 - 1-1/47C.
FXISTING (3) 412 & (2) #14 - 1°C.
EXISTNG (3) f8 & (3) f14 — 1-1/47.
EXISTIVG
NOT USED —
)| ensmve (3) #12 - 3/47.
P P P o e D | ensmve (3) #2/0 - 2-12C
— Q)| easmve (3) #12 & (3) #14 - 17
FXISTING (3) 412 & (2) #14 — 3/4°C.
N
(D) | exsime (3) 250kcmt — 2-1/9¢ G
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EXISTING MCC #4C (PF=471522) SINGLE LINE DIAGRAM

SCALE: NO SCALE

FEEDER SCHEDULE
EXISTIVG (3) #12 & (3) #14 — 1°C
LXSTIVG (3) #6 & (6) #14 — 17T,
EXISTIVG (3) 42 - 1-1/47C.
FXISTNG (3) 48 & (3) 414 — 1-1/47.
EXISTING (3) 412 - 3/47C.
EXSTIVG (3) #4/0 - 2-1/2°C.
LXSTIVG (2) #12 — 3/47C.
EXISTIVG (2) #76
FXISTING (3) 412 & (2) #14 — 3/4°C.
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e
O O O O O O O O O O O O O O O O O O O O O O O O O
40/3 > 125/3 > 150/3 > 80/3 > 20/53 > 20/3 > 90,3 > 20/3 > 20/3 > 200/3 > 20/2 > 10/3 > 15/3 > 15/3 > 20/3 > 15/ > 0/5 > 150/3 > 15/3 > 15/3 > 20/3 > Jo/2 > 50/3 > /3 > >
== == == LT == == -4 -4 == == == -4 -4 == == -4 -4 == == == -4 -4 == == -4
S S
& &
[
S //
N
L
@—~ ©—~ @~ @%{ @~ 09—~ 09—~ 9~ 9~ ©9—= @—~ ©9—~ @—~ (09—~ 09—~ @— 19—~ O~ @~ 09—~ 09—~ 2—~ 09—~ B~
. o
/ mm
[ QN N NEY) © ~ ~ IS S & ©Q = S S [ [N N R Y LSS s & X & SIS ~ N N My o
S8 S8 = g =g g 43 8> Y NS £3 3§ g 33 SR S o s Y 88 S8 e 28 gl S8 S
oY S S oy A © R 3 S S5 5 & N S s s sy S SN NN oy < & Lo S RN S
=N Sq Sg Sg 3 Lo 3 Nd 83 5 S SO ed e Sy S L 1 o SN SN g2 o N N
Sa S AN S © o S N =S NN . =8 sS4 SO & T = [ I @ SN S v AN AN %%
So Q Q Q Q N S Sa & & & Sy S S S BN SN i Rl g2 S SN & & e Q Sy
58 % 5 S N S 3 'S g % E 55 o 3 Ss iy =E s N > 3 + 5
S SR 2 2 S% S S SIS ‘ RS §x & T & & & & Ss T S 3 & o Ko ) S N e @
- & = N =9 S S S ES S a S @S S S S N NS
4 2 & 35 N 3 3 S s 99 Re 5 S S N SIW Y 3
. ? : : 3 S - g o g S .
S “ 8 o = N S N
S B < S
N W
18 28 JB1 | 362 | 461 | 482 U]
0 Va 1| 302 0 50
IH 3/ ar 5F
2 " SH1 | sH2
% 2w w 5Kk1 | k2
K
CHG | NUM | DESCRIPTION | APP/DATE

REVISIONS

LAST APPROVED

CH LEAD: FAC—SYS MGR: REV DATE:
EDMS REVISION

~ N
/| FD

BUILDING SOLUTIONS FOR RESEARCH

CAD DRAWING - DO NOT REVISE MANUALLY
LEWIS FIELD

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
\.&‘ A\
s
CLEVELAND, OHIO

JOHN H. GLENN RESEARCH CENTER
NASA COOLING TOWER REHABILITATIONS

CHECKED
APPROVED |APPROVAL DATE RELEASE STATUS:

SYSTEM ID |FACILITY 1D |CONFIG CTRL ELECTRICAL SINGLE LINE DIAGRAM
DR. DES.
D.ENG. SIZE | BLDG/SYS PROJECT ID DISCP [TYPSEQ
| CORTRACT RO, [Frovwr T wormon | PE 1411 - COF14901 - E 803
FAC/SYS NGR: BV CHIEF: AREA: [SHEET 01 oF 01
UNITS: SOFTWARE: REVISION

SCALE: AS NOTED

Do not Remove This Notice. Properly destroy document when no longer needed.

PROPERTY OF UNITED STATES GOVERNMENT — FOR OFFICAL USE ONLY.

OFFICIAL DATE: 02/06/2012




PHOTOGRAPH A

EXISTING DEMINERALIZER TANK AND WORK STATION
(TO BE REMOVED)

PHOTOGRAPH B

EXISTING DEMINERALIZER TANK AND WORK STATION
(TO BE REMOVED)

PHOTOGRAPH D

EXISTING COOLING TOWER ELEVATION
(TO BE REMOVED)

GENERAL PHOTOGRAPHS

N.T.S.

PHOTOGRAPH C

EXISTING COOLING TOWER ELEVATION
(TO BE REMOVED)

PHOTOGRAPH E
EXISTING BUTTERFLY VALVE PIT
(TO BE FILLED WITH GRANULAR BACKFILL)

PHOTOGRAPH F

EXISTING BUTTERFLY VALVE PIT
(TO BE FILLED WITH GRANULAR BACKFILL)

NOTE:
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