NASA GLENN RESEARCH CENTER

ADDENDUM No. 1

DATE: AUGUST 15, 2014

SOLICITATION NO.: NNC14ZFDO0O16E

PROJECT ID: COF20297

PROJECT TITLE: BUILDING 14 MODIFICATIONS FOR LTID RELOCATION

A. GOVERNMENT CLARIFICATIONS

The following clarifications are provided by the Government to explain the scope of work for the
BUILDING 14 MODIFICATIONS FOR LTID RELOCATION project. This is scope of work that has been
changed, omitted or requires clarification.

CLARIFICATION No. 1

Demolition Note 1 on contract drawings SD402, SD403, SD404, SD405, SD406, and SD407:
Replace “Coordinate any mitigation with the Owner.” with “Refer to Occupational Health & Safety
Note 10 on G-002 for mitigation requirements.”

CLARIFICATION No. 2

Architectural Demolition drawings AD4xx: All existing fence and gate systems, including
appurtenances, noted for removal as part of this contract shall be designated as salvage
and turned over to the Government. Contractor shall be responsible for protection of
salvaged materials until disposition by the Contracting Officer.

CLARIFICATION No. 3
ATTACHMENT A to this Addendum No. 1 is provided to clarify the specifications and
requirements for the Heat Transfer Package, HTP-1.

CLARIFICATION No. 4

ATTACHMENT B to this Addendum No. 1 is a revised specification section 01 91 13, GENERAL
COMMISSIONING REQUIREMENTS. ATTACHMENT B is provided to replace existing
specification section 01 91 13.

CLARIFICATION No. 5
ATTACHMENT C to this Addendum No. 1 is specification section 23 08 00, COMMISSIONING
OF HVAC. ATTACHMENT C is provided for inclusion into the contract specifications.

CLARIFICATION No. 6

ATTACHMENT D to this Addendum No. 1 is a revised door hardware schedule. ATTACHMENT
D is provided to replace existing part 3.5, Hardware Sets, of specification section 08 71 00,
DOOR HARDWARE.

CLARIFICATION No. 7

ATTACHMENT E to this Addendum No. 1 is a revised specification section 28 31 00.98, FIRE-
ALARM SYSTEMS. ATTACHMENT E is provided to replace existing specification section 28 31
00.98.

CLARIFICATION No. 8
ATTACHMENT F to this Addendum No. 1 is specification section 31 00 00.98, EARTHWORK.
ATTACHMENT F is provided for inclusion into the contract specifications.

CLARIFICATION No. 9
ATTACHMENT G to this Addendum No. 1 is specification section 32 92 19.98, SEEDING.
ATTACHMENT G is provided for inclusion into the contract specifications.
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CLARIFICATION No. 10
Revision A dated 08/04/2014 to contract drawing 0014-COF20297-S-504 is attached to this
Addendum.

CLARIFICATION No. 11
Revision A dated 08/04/2014 to contract drawing 0014-COF20297-S-505 is attached to this
Addendum.

CLARIFICATION No. 12
Revision A dated 08/04/2014 to contract drawing 0014-COF20297-T-501 is attached to this
Addendum.

CLARIFICATION No. 13
Revision A dated 08/04/2014 to contract drawing 0014-COF20297-T-502 is attached to this
Addendum.

CLARIFICATION No. 14
Revision A dated 08/04/2014 to contract drawing 0014-COF20297-T-601 is attached to this
Addendum.

CLARIFICATION No. 15
Revision A dated 08/13/2014 to contract drawing 0014-COF20297-CD101 is attached to this
Addendum.

CLARIFICATION No. 16
Revision A dated 08/13/2014 to contract drawing 0014-COF20297-C-401 is attached to this
Addendum.

CLARIFICATION No. 17
Revision A dated 08/13/2014 to contract drawing 0014-COF20297-C-501 is attached to this
Addendum.
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STEPS NOTES:

ALL RISERS SHALL BE OF EQUAL HEIGHT AND ALL
TREADS SHALL BE OF EQUAL DEPTH.

THE RADIUS OF CURVATURE AT THE LEADING EDGE
OF THE TREAD SHALL BE NO GREATER THAN 1/2
INCH. RISERS SHALL BE SLOPED OR THE
UNDERSIDE OF THE NOSING SHALL HAVE AN ANGLE
NOT LESS THAN 60 DEGREES FROM THE
HORIZONTAL. NOSINGS SHALL PROJECT NO

THAN 1—1/2 INCH.

MORE

HANDRAILS SHALL BE INSTALLED ON BOTH SIDES OF
THE STAIRS, FACING UP, UNLESS OTHERWISE SHOWN
ON THE PLANS.

TOP OF INTEGRAL WALL SHALL BE LOCATED ONE TO
THREE INCHES ABOVE GROUND LINE.

HANDRAIL NOTE (STEPS AND RAMPS):

1.

SIGNAGE NOTES

1.

2.

S

HAND RAILING AND POSTS SHALL BE FABRICATED
FROM NOMINAL SIZE 1 1/2" DIA., 0.145" WALL
THICKNESS STEEL PIPE MEETING THE
REQUIREMENTS OF THE SPECIFICATION FOR WELDED
AND SEAMLESS STEEL PIPE ASTM A 53
STANDARDWEIGHT, SCHEDULE NUMBER 40.

STEEL HANDRAILS AND POSTS SHALL BE
GALVANIZED AFTER FABRICATION IN ACCORDANCE
WITH ASTM A 123, SPLICES FOR STEEL RAILING
SHALL BE FIELD WELDED. AREAS ON WHICH THE
SPELTER COATING HAS BEEN DAMAGED SHALL BE
RE—GALVANIZED IN ACCORDANCE WITH AASHTO M36
SECTION 24, METALIZING PROCESS OR THEY SHALL
BE REPAIRED UNDER THE DIRECTION OF THE
ENGINEER WITH STICK—FORM GALVANIZING
COMPOUND MEETING THE REQUIREMENTS OF
FEDERAL SPECIFICATION 0-G—93.

POSTS SHALL BE CAST—IN—PLACE OR SET IN
SOCKETS FILLED WITH 3" CEMENT MORTAR.

THE INSTALLED POSTS AND HANDRAILS SHALL BE
FREE OF BURRS OR SHARP PROJECTIONS.
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SHALL PLUG VENT HOLES BY WELDING OVER HOLE
AND GRINDING SMOOTH. QUALITY OF WELDS SHALL
BE NOMMA FINISH #2 — COMPLETELY SANDED JOINT
(SOME UNDERCUTTING AND PINHOLES ARE
ACCEPTABLE). FILL THE INSIDE OF PIPE RAIL WITH
CLOSED CELL INSULATING FOAM. TOUCH UP WELD
AREA WITH A ZINC RICH PRIMER.

PRIOR TO FABRICATING HANDRAIL CONTRACTOR
SHALL FIELD MEASURE THE CONSTRUCTED RAMPS
AND ADJUST DIMENSIONS AS REQUIRED TO MATCH
CONDITIONS.
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RECOMMENDATIONS NEWLY INSTALLED W12’S. REFER
SECTION T0 ARCH FOR FIRE RATRING FOOTING) AND GROUTED SOLID CMU BELOW GRADE
m REQUIREMENTS WALL (SEE SECTION D/S505 FOR REINF). SPREAD
S_504 ESTIPY ‘ FOOTING AND WALL FOOTING ONLY REQUIRED IF
- SCALE: 1/4"=1-0 ASSUMED FOUNDATION WALLS WERE PREVIOUSLY NOT
INSTALLED — CONTRACTOR TO VERIFY BEFORE
BEGINNING CONSTRUCTION. IF SPREAD FOOTING, PIER | C
AND WALL FOOTING ARE NOT REQUIRED — CREDIT
THE OWNER FOR COSTS ASSOCIATED WITH THESE
ITEMS
5 EX. 33 WF 132 LINTEL /c SECTIO
/ WITH EX. 1/4” BOTT. PLATE S>—90 SCALE: 1 1/2"=1"-0"
/ ”»
v 17 COMPRESSIBLE FILLER
16 GA TRACK
] T/BOX BEAM "B1” =
COORD WITH T/STUD
L3x3x3/8 KICKER BACK TO EX A | WALL SEE ARCH DWGS
ROOF FRAMING / 0
0
3/8 GUSSET PLATE HSS8x8x1/2" GIRT w/ : .
EACH END OF ANGLE L4x3 1/2"x3/8 LLV GALV M 8'x16 GA CSW STUDS
~ (2" FLANGE WITH %
ATTACH GIRT TO POST ) LIP EACH SIDE)
é WITH TYP HSS CONN BOX BEAM "B1”
L8x8x1/2" EACH SIDE OF DETAIL (USE 50 KSI COLD ~
POST FIELD WELDED ALL FORM) THREADED ROD AS
AROUND TO W33 w/(2)—3/4" -~ REQUIRED (3/8"9 MIN)
A325 BOLTS IN VERT SLOTTED '
HOLES N NEW WINDOW (BEYOND i —
y SEE ARCHITECTURAL “ﬁ CEILING EL COORD
VT -
i} DRAWINGS) © WITH ARCH DWGS
8 CMU INFILL BETWEEN .
HSS8x8 POSTS TYP 5
(NOT SHOWN FOR CLARITY) |
0 CONTRACTOR TO PROVIDE NEW
~ ESCUTCHEON PLATE AT CEILING
HSS8x8x3/8 POST T T HSS8x8x1,/2” GIRT
XOX
) o x”RELOCATED” PROJECTOR ,
| Al 9 3/4"x9"x1'=11" PL MAX PROJECTOR WEIGHT = 125Ibs 2
T : A e EMBED NO OTHER LOAD TO BE SUPPORTED L
NEW BRICK VENEER (SEE ~ | FROM BOX BEAM "B1” %%
ARCHITECTURAL g T 55
p N 8 A 1 ADDED PLAN NOTES ADL/08-04-14] 4 ©
HSS8x8 0 c
ﬂIINGS) X8 — ] S /[_)\ SECT|ON CHG | NUM DESCRIPTION APP/DATE ;E
Ve - 1 REVISIONS cZ
i o—90 SCALE: 1 1/2"=1"-0 55
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8 7 6 5 ! 4 3 2 | 1
GENERAL NOTES
1. FOR A LIST OF DRAWINGS AND GENERAL NOTES,
REFER TO G—001
NEW W8x24 AT WIND POSTS. FASTEN
TO EX. W8 W/ AISC WELD DOUBLE 2. SEE G—002 FOR ENVIRONMENTAL, HEALTH AND
ANGLE FRAMED BEAM CONN. L3x3x5/16 SAFETY NOTES.
ANGLES, 1/4” FIELD WELDS 3. SEE DRAWING S—001 AND S—002 FOR STRUCTURAL
o ROOFING T/WALL = GENERAL NOTES AND ABBREVIATIONS
. I ’_ ”»
(TO REMAIN) \ T23 107 VL. 4. VERIFY ALL DIMENSIONS SHOWN WITH ARCHITECTURAL
' . DRAWINGS AND ACTUAL FIELD CONDITIONS. D
o l —— T :_ ' EX. 33 WF 132 LINTEL
_| N *
| = = \ / WITH EX. 1/4” BOTT. PLATE
EX. W8 PURLIN ( EX. MASONRY WALL » A
(TO REMAIN) / (TO REMAIN) vd 1” COMPRESSIBLE FILLER
FIELD DETERMINE 1?: [ 3-12 PLAN NOTES
ELEVATION 312 NEW BRICK VENEER (SEE 1. FOUNDATION WALL WAS ASSUMED INSTALLED DURING
ARCHITECTURAL PREVIOUS WALL INFILL (INFILL DRAWINGS NOT 4
) -l DRAWINGS) AVAILABLE) FOR BIDDING PURPOSES ASSUME NEW |
3 SIDES f ' 3'—0”X3'—0"X 1'—0" THICK FOOTING REINFORCED ‘
(TYP.) 1/4 | \S,,é/ CONT L6x 3 1/2"x 3/8 LLV // HSS8x8x1/2" GIRT w W/(4)—#4 EW BOTTOM AT COLUMNS SHOWN IN
/ g” A HSSBx8x1 /2" GIRT w/ W/ 3/i ﬁILTl A{)HSIVE e 1/2”/><3/8 Ly éALV : SECTION B/S504. ADD 20”X20” CONCRETE PIER TO
% L4x3 1/2°x3/8 LLV GALV . ¥ GRADE REINF W/(12)-#6 VERT AND #4 TEES @
L7x4x3/8 LLV EACH SIDE — ATTACH GIRT TO POST ANCHOR @ 24"oc MAX IN ATTACH GIRT TO POST - 10"0C MAX. T/SLAB ELEV 760.5’+/— AND T/FIG
OF HSS WITH 3/47¢ WITH TYP HSS CONN VERT SLOTTED HOLES (6 5/8" WITH TYP HSS CONN ELEV = 754. ALSO ADD NEW 1" THICK BY 20” WIDE
A325 THROUGH—BOLT. / DETAIL MIN EMBEDMENT INTO CMU) /| DETAIL WALL FOOTING (SAME ELEVATION AS SPREAD
PROVIDE VERTICALLY SLOTTED FOOTING) AND GROUTED SOLID CMU BELOW GRADE
JOLES IN L7x4 WALL (SEE SECTION D/S505 FOR REINF). SPREAD
" 1/2” DEFORMED (A70C) FOOTING AND WALL FOOTING ONLY REQUIRED IF
» ASSUMED FOUNDATION WALLS WERE PREVIOUSLY NOT
BAR @ 2470C WELDED TO INSTALLED — CONTRACTOR TO VERIFY BEFORE
, A HSS8x8 A . BEGINNING CONSTRUCTION. IF SPREAD FOOTING, PIER
) , ! , © AND WALL FOOTING ARE NOT REQUIRED — CREDIT
12"x6"x3 /8" BENT PLATES VT 0 THE OWNER FOR COSTS ASSOCIATED WITH THESE
WELDED TO HSS 8x8 GIRT | / WINDOWS (SEE ARCH DWGS) / WINDOWS (SEE ARCH DWGS) ITEMS C
AND HSS8x8 WIND COLUMN | A
o
|
L[ F :
- l | \
I
| ?\ HSS8x8x1/2” GIRT / HSS8x8x1/2” GIRT
| | L3x3x1/4 EACH SIDE WELDED 4 DOWELS TO MATCH VERT
TO HSS8x8 (ATTACH BACKSIDE T :
L4x4x5/16 EACH SIDE PLACE) # PER ACI. EMBED 4” INTO EXIST. S
/ W/ (2)-5/8"6 ADHESIVE CONC. FOUNDATION WITH HILTI i) lg=
ANCHORS INTO SLAB 8” CMU REINF. W/ #5 ’ ADHESIVE
/) (2 1/2” MIN. EMBEDMENT) VERT. @ EA. END AND \ NEW FROST SLABS AT DOOR.
AT 24”7 0.C. MAX. SEE TYPICAL FROST SLAB
EX. FLOOR SLAB / FINISHED GRADE DETAIL ON CIVIL DWGS
TO REMAIN y (SEE CIVIL) EXIST. SLAB TO REMAIN FINISH GRADE
| XX N / (SEE cIvL)
< ' iy §.|§ —f
P — ASSUMED EX. FOUNDATION y
WALL (TO REMAIN) (CONTRACTOR
— TO VERIFY (SEE PLAN NOTE 1) ASSUMED EXIST. )
FOUNDATION WALL TO
REMAIN (CONTRACTOR TO
VERIFY (SEE PLAN NOTE
7S\ SECTION R D\ SECTION
S—30 SCALE: 3/4"=1"-0" S—30 SCALE: 3/4"=1"-0"
T " 55
" R o 25
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F

NON—METALLIC BUSHING F

ACCESSIBLE CEILING IN
ASSOCIATED ROOM, UON

ACCESSIBLE CEILING IN
ASSOCIATED ROOM,
UON

——— 1-1/4" C.

o— 1 1/4°C.

VERIFY HEIGHT WITH
ARCHITECTURAL ELEVATIONS,

‘— 4-11/16" x 4—11/16" x 2—1/8"D

BACK BOX WITH SINGLE GANG
PLASTER RING.

18" UON

PLASTER RING.

UON

FINISHED FLOOR

FINISHED FLOOR

NON—METALLIC BUSHING

4-11/16" x 4-11/16" x 2—1/8"D
BACK BOX WITH SINGLE GANG

1 \DATA/VOICE ROUGH IN DETAIL 2\ VIDEO "+ " ROUGH IN DETAIL

=50 SCALE: NONE

NOTE:
TYPICAL FOR ALL NEW FACEPLATES, UON. SURFACE MOUNT
AND PAINT CONDUIT WHEN INSTALLING ON EXISTING BLOCK

WALLS
F NON—METALLIC BUSHING
ACCESSIBLE CEILING IN
ASSOCIATED ROOM,
UON
o— 1-1/4" C.
ﬂ_

=501 SCALE: NONE

‘— 4—11/16" x 4—11/16" x 2—1/8"D

BACK BOX WITH DOUBLE GANG
PLASTER RING.

COORDINATE
HEIGHT

IN FIELD

CONTINUE CABLING
ABOVE CEILING

SHARED SERVICE

POWER POLE

—-— FACEPLATE IN SYSTEM

FURNITURE. ROUTE
CABLING TO FURNITURE

PATHWAY.

—

S S

COORDINATE MOUNTING HEIGHT
WITH OWNER

COUNTER OF
FURNITURE

FINISHED FLOOR

FINISHED FLOOR

FINISHED v (
. WALL OF SYSTEMS FLOOR \.

FURNITURE

F

ACCESSIBLE CEILING IN
ASSOCIATED ROOM,
UON

F— 17C.

PLASTER RING.

44" UON

FINISHED FLOOR

~NTYPE """ ROUGH IN DETAIL

‘— 4-11/16" x 4—11/16" x 2—1/8"D

BACK BOX WITH SINGLE GANG

NON—METALLIC BUSHING

=501 SCALE: NONE

T

AV FACEPLATE BY
OTHERS

POWER FACEPLATE, REFER TO

ELECTRICAL DRAWINGS AND

SPECIFICATIONS

% T NON—METALLIC

DATA FACEPLATE BY OTHERS

BUSHING
ACCESSIBLE CEILING
IN ASSOCIATED
ROOM
(1)1 1/4”C. FOR
—>—(2)1 1/4°C. DATA/VOICE (2 GANG) ————
FOR A/V(4
GANG)
e r e
Sva\ N
Kk 5 120 VAC PER
9:" ELECTRICAL
—

e\ TYPE "% " FLOOR BOX ROUGH IN DETAIL

(-50/ SCALE: NONE

NOTE: ROUTE ALL LOW VOLTAGE CONDUITS TO

A 1 DETAILS MODIFICATION ADL/08-04-14
CHG | NUM DESCRIPTION APP/DATE
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CAD DRAWING - DO NOT REVISE MANUALLY

n TYPE " " ROUGH IN DETAIL /é\SYSTEMS FURNITURE ROUGH_IN DETAIL ABOVE NEAREST ACCESSIBLE CEILING SPACE,

N—50 .
(=501 SCALE: NONE {501 SCALE: NONE
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NON—METALLIC

TO ASSOCIATED N
TELECOMMUNICATIONS &

/ EC SHALL PROVIDE 1 1/4” CONDUIT

= BUSHING
) B ROOM \
D U\ ” —~ ” — —
o 1-1/4" c—p (2) 1-1/4" c.—>—D - "
EC SHALL PROVIDE GROMMETED
OPENING
© 0o (¢} © O (¢} () © ©o (¢} © 0
T O — ; ) a — UTP CABLING BY OTHERS
= — T < (3 EC SHALL PROVIDE BACKBOX. ROUGH
RJ—45 RECEPTACLE — S / '2N_1S/H8A»'b" BE 4-11/16 SQUARE BY
(@ | 1 [ c— — (e ) — (@) | ) BY OTHERS \ - )
@ @ @ o © O ) ) © O o o ® 0
7 U
° ° — N CEILING
d ° lloll 2 \—\7 RJ—45 PATCH CABLE, COMPLIANT
— WITH THE STRUCTURED CABLING
BY OTHERS
|
(@ @ @ o © O ) ) ® O o o ® 0|
- D)) cC—o ( D | cE— — ] a [ ) D))
CAMERA AND ASSOCIATED HOUSING
BY OTHERS
a 1o —D C D —T1/ a D
RN/ N A\ INTERIOR CAMERA MOUNTING AND CABLING DETAIL
C ( JL 4-11/16" x 4—11/16" x 4-11/16" x 4—11/16" x ) m
2—1/8"D BACK BOX 2—1/8"D BACK BOX — .
WITH SINGLE GANG WITH SINGLE GANG w SCALE: NONE
PLASTER RING. PLASTER RING.
—l A1 — - —1 Al

ARCHITECTURAL ELEVATIONS.

STANDARD WALLSTUDS ON 16" CENTER.
MOUNTING HOLES AND STUDS PER MANUFACTURERS RECOMMENDATION.
PROVIDE BACKING AS NECESSARY. COORDINATE HEIGHT WITH

ALIGN WALL MOUNT WITH

~\FLAT SCREEN BRACKET MOUNTING DETAIL

= 502 SCALE: NONE

NOTE: DETAILS SHOWN FOR REFERENCE ONLY.

/ J—HOOK SUPPORT BY OTHERS
O

CONTRACTOR
TO ASSOCIATED 3
TELECOMMUNICATIONS €
ROOM
UTP CABLING

BY OTHERS \

I ——

RJ—45 PATCH CABLE, COMPLIANT
WITH THE STRUCTURED CABLING
SYSTEM SPECIFICATIONS, BY OTHERS.

WIRELESS ACCESS POINT BY OTHERS J

CEILING

B—LINE BASOA TILE BRIDGE BY THIS

RJ—45 RECEPTACLE BY OTHERS

~~WIRELESS ACCESS POINT MOUNTING AND CABLING DETAIL

(502 SCALE: NONE

A 1 DETAILS MODIFICATION ADL/08-04-14
CHG | NUM DESCRIPTION APP/DATE
REVISIONS

CAD DRAWING - DO NOT REVISE MANUALLY

DRAWING/DESIGN STATUS:

FOR BID - 07/14/2014

DRAWING MANAGEMENT

A NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

JOHN H. GLENN RESEARCH CENTER
LEWIS FIELD & PLUM BROOK STATION, OHIO

SYSTEM: SUB-SYS: | FACILITY: Cogll-':lgz BU'LD'NG 1 4
NASA APPROVALS MODIFICATIONS FOR LTID RELOCATION
- = TECHNOLOGY
DETAILS
D.ENG: PROJ. MGR’:S
JA
CONT%CST%?ORN ENGINEERING RELEASE APPROVAL: DATE: SIZE | BLDG/SYS PROJECT ID | DISCP |TYP SEQ
O M INC09BA14B RELEASE APPROVAL: DATE: CD 0014 COF20297 - T- 502
TASK ORDER
#H## .
st IRelEASE APPROVAC BATE: AREA: BUILDING 14 SHEET 01 OF Of
 SPROVD Mligpkow. DPTEK e TEASE SRS UNITS: ENGLISH SOFTWARE: AUTOCAD 2010| REVISION | VER
: v WORKING SCALE: AS NOTED OFFICIAL DATE: 07/14/2014 A 1

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

PROPERTY OF UNITED STATES GOVERNMENT — FOR OFFICIAL USE ONLY.

TEMPLATE DATE: 02/28/2011







| 7 6 5 } 4 3 2 | 1

ENLARGED PLAN AND WALL
ELEVATION NOTES

&)
L @ T e PROVIDE NEW 18” WIDE CABLE RUNWAY PER
N — | | SPECIFICATIONS (TYPICAL)
3 1 TELECOMMUNICATIONS MAIN GROUNDING
@ BUSBAR "TMGB” (BY ELECTRICAL
7 i 0 o~ CONTRACTOR)
1 ‘] ] ‘] 9 ~ D
o DT 8 v BT an B TECHNOLOGY DISTRIBUTION 2-POST RACKS

(BY OTHERS)

4’ X 8 AC GRADE PLYWOOD BACKBOARD.
MOUNT BOARDS 6" AFF WITH "A” SIDE
FACING TOWARDS USER (TYPICAL).

R
MDF 7 ' MDF 5 ’
108J ARSZAN 108J

2

SPACE ALLOCATED FOR VOICE TERMINATIONS
ON WALL.

=]

SPACE ALLOCATED FOR COAXIAL TERMINATION
ON WALL.

\
Q@ ¥ © @ O

/1 \ENLARGED MDF FLOOR PLAN /2 \ENLARGED CABLE RUNWAY PLAN

TECHNOLOGY DISTRIBUTION 4—POST RACKS —

\-60/ SCALE: 1/4"=1-0" \-60/ SCALE: 1/4"=1-0" (BY OTHERS)

ACCESS CONTROL PANEL AND ASSOCIATED
POWER SUPPLIES (BY OTHERS)

©

APPROXIMATE LOCATION OF ELECTRICAL
PANEL ON WALL.

PROVIDE NEW 18" WIDE CABLE RUNWAY
MOUNTED VERTICALLY BETWEEN RACKS

19” WIDE FREE STANDING 2—POST RELAY
RACK (BY OTHERS)

(1) 6’ VERTICAL PLUGGING STRIPS (BY
OTHERS)

CONTRACTOR SHALL BOND EACH RACK WITH
A DEDICATED BONDING CONDUCTOR WITH
CABLE SIZED AT 2KCMIL PER LINEAR FOOT
OF CONDUCTOR TO THE LOCAL TECH BUSBAR. |
BONDING CONDUCTOR SHALL BE NO LESS
THAN A #6 AWG.

SOUTH (4) (4) OERORISOEED (4)

(5) 2U FIBER LIU (BY OTHERS)
I
J
mENLARGED MDF WALL ELEVATIONS ‘ ; A (6) B6U SPACE ALLOCATED FOR FUTURE FIBER LIU
N—60 SCALE: 1/4"=1"-0"
[ CSDWCH% (7) 2U HORIZONTAL WIRE MANAGER (BY OTHERS)
[ P NOT USED
: a@a ) u (3) 1U 24 PORT PATCH PANEL FOR ANALOG LINE
0 S L— TERMINATION (BY OTHERS)
3 1 1
' © @ﬁ ﬁ) %) ? @ﬁ ? KEY PLAN 2U 48 PORT PATCH PANEL FOR NETWORK
| .| .| . - = PORTS (BY OTHERS)
L s K —C) FINEEEL =) ———r () [ IF @) B : SCALE: 1"=50"-0
: OME EEE= @@ : : e @@ : : (1) 2U 48 PORT PATCH PANEL FOR WIRELESS
: T—1® st @ | : A @ |: : ACCESS POINTS (BY OTHERS)
o] L0 %) AT T TR Q Lo AT T TR % Lo
: : 0 @ | g, ===l ONE (120 SPACE ALLOCATED FOR NETWORK
: : : T : : LT LT —1C ® | ELECTRONICS (BY OTHERS)
O |5 |0 S 9LO S oLO T 1117 & 9O T
: : : : : : %I=I = g, @@ : §§ @ SPACE ALLOCATED FOR UPS (BY OTHERS)
? AR EARARA N R ? ZQ
o5 30 3 3l O 3 bl O ST 1RO @@ & 3l O % 19” WIDE FREE STANDING 4—POST RELAY
12 1 Q@ RACK (BY OTHERS)
HIT T 118 7
O & 3.0 5 3l O 5 5l O & 5.0 S 5.0 (15 2U 48 PORT PATCH PANEL FOR CAMERAS .
® | ; ; ; ! (BY_OTHERS) 3
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NNC14ZFD016E ADDENDUM No. 1
ATTACHMENT A

Specification for Heat Transfer Package (HTP-1)

DIVISION 23 - MECHANICAL
Packaged Pumping System

Provide a new pre-piped and pre-wired heat transfer package of the size, capacity, material, and
configuration where and as denoted on the drawings and herein specified. System furnishings
and installation shall conform to guidelines outlined herein.

Drawings and general provisions of the Contract, including General and supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

e Section 23 00 00 00 98 — General Mechanical Provisions

Section 23 03 00 00 98 — Basic Mechanical Materials and Methods

Section 23 05 93 98 — Testing, Adjusting, and Balancing

Section 23 09 23 98 — Direct Digital Control for HVAC and Other Building Systems
Section 23 21 13 98 — Pumps: Hydronic, Centrifugal

Section 26 00 00 00 98 — General Electrical Provisions

Section 26 05 00 00 98 — Basic Electrical Materials and Methods

Section 26 05 26 98 — Grounding and Bonding for Electrical Systems

e Section 26 29 23 98 — Variable-Frequency Motor Controllers for HVYAC

Heat Transfer Package components and controls provided herein shall be covered under this

All equipment or components of this specification section shall meet or exceed the requirements
and quality of the items herein specified, or as denoted on the design drawings.

Ensure equipment pressure ratings are at least equal to system’s maximum operating pressure at
point where installed, but not less than specified.

1.00 PART 1- GENERAL
1.01 DESCRIPTION OF WORK
A
1.02 SECTION INCLUDES
A. Heat Transfer Package
B. Package Components
1.03 RELATED DOCUMENTS
A
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
B.
division of the specifications.
1.04 QUALITY ASSURANCE
A
B. Complete system shall be UL listed.
C.
D.

Equipment provider shall be responsible for providing equipment start-up and, when noted, an in
the field certified training session. New equipment start-up shall be for the purpose of inspecting
equipment installation manner and control system start-up. A copy of the start-up report shall be
made and sent to both the NASA Project Manager and the construction contractor.





Form U-1 as required by the provisions of the ASME Boiler and Pressure Vessel Code for all
pressure vessels (heat exchanger, air-separator, and expansion tank) shall be furnished upon
request. This form must be signed by an authorized inspector, holding a National Board
commission, certifying that construction conforms to the latest ASME Code for pressure vessel
as detailed in form No. U-1. The ASME "U" symbol should also be stamped on the heat
exchanger, air-separator, and expansion tank. In addition, each unit shall be registered with the

Each pump shall be factory tested per Hydraulic Institute standards prior to shipment and shall
conform to ANSI/HI 1.1 -1.5 1994 section 1.4.6.1.1 for recommended acceptable unfiltered field

Protection: Use all means necessary to protect equipment before, during, and after installation.
Replacement and Repair: All scratched, dented, and otherwise damaged units shall be repaired or

Products: Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose

Submit each item in this article according to the Conditions of the Contract and Division 01

e System summary sheet that details package capacities, equipment included in the package,

e Package drawing including no less than six (6) views: plan, front, rear, right side, left side

Equipment data sheets for all package components including, but not limited to, pumps,
variable-frequency pump motor controllers, suction diffusers, triple duty valves, air-
separators, air vents, expansion tanks, water make-up valves, heat exchangers, vacuum
breakers, thermometers, pressure gauges, isolation valves and any other equipment used on

E.
National Board of Boiler and Pressure Vessel Inspectors.
F.
vibration limits.
1.05 PRODUCT HANDLING
A.
B.
replaced as directed by the NASA Construction Manager.
1.06 REGULATORY REQUIREMENTS
A. Conform to applicable ANSI/HI standards.
B. Conform to National Electric Code NFPA 70.
C. Conform to American Standard Testing Method standards for product testing.
D.
specified and indicated.
1.07  SUBMITTAL
A.
Specification Sections.
B. Submittals must be job specific and not generic in nature.
C. Submittal package shall include:
and electrical requirements.
and trimetric.
e System schematic drawing.
e Sequence of operation.
e Electrical power and control wiring diagram(s).
[ ]
the package.
1.08  OPERATION AND MAINTENANCE DATA
A.

Submit Operation and Maintenance information under provisions of the General Conditions and
Division 01.
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Under provisions of commissioning documentation; testing of equipment, as well as training of
owner’s operation and maintenance personnel will be required in cooperation with the

Deliver materials to the site in such a matter as to protect the materials from shipping and
handling damage. Provide materials on factory provided shipping skids and lifting lugs if
required for handling. Materials damaged by the elements should be packaged in such a matter
that they could withstand short-term exposure to the elements during transportation.

Store materials in clean, dry place and protect from weather and construction traffic. Handle

All equipment shall carry the manufacturer’s minimum warranty, but not less than one (1) year

Subject to compliance with these specifications, the contractor may choose to supply equivalent
equipment as manufactured by an alternately specified manufacturer, than that indicated in the
equipment schedule on design drawing 0014-COF20297-M-602. All substituted selections will

The Heat Transfer Package shall be pre-assembled and include all of the equipment specified in
The entire package shall be mounted on a sturdy steel frame that utilizes structural members
All interconnecting piping shall be as specified in the appropriate piping specification.

System controls shall be factory tested for continuity and all inputs/outputs shall be verified to be

The entire package shall be factory painted with high-grade machinery enamel.

The following components shall be pre-piped and pre-wired as part of the heat transfer package
per this specification. This specification shall take precedence over individual component specs
unless noted otherwise. Component spec sections shall take precedence where individual

B. Operation and Maintenance Data: Include installation instructions.
C.
commissioning consultant.
1.09 DELIVERY, STORAGE, AND HANDLING
A.
B.
carefully to avoid damage.
1.10 WARRANTY
A.
from date of NASA’s acceptance.
2.00 PART 2- PRODUCTS
A.
be subject to Government approval.
2.01 HEAT TRANSFER PACKAGE
A. Furnish and install a pre-piped and pre-wired heat transfer package.
® this section including all inter-connecting piping and wiring.
“ suitable for the application.
[E).. The finished package shall be pressure tested for any leaks.
Z working properly before shipping to job site.
2.02 PACKAGE COMPONENTS
A.
components are not specified below.
B. Pumps

1. The pumps shall be long-coupled, base-mounted, single-stage, end-suction, vertical-split
case design, in cast iron bronze fitted (or all bronze or all iron) construction specifically
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10.

11.

12.

designed for quiet operation. Suitable standard operations at 225°F and 175 PSIG
working pressure. The pump internals shall be capable of being serviced without
disturbing piping connections, electrical motor connections or pump-to-motor alignment.
The pumps shall be composed of three separable components a motor, bearing assembly,
and pump end (wet end). The motor shaft shall be connected to the pump shaft via a
replaceable flexible coupler.

A bearing assembly shall support the shaft via two heavy-duty re-greaseable ball bearings.
Bearing assembly shall be replaceable without disturbing the system piping and shall have
foot support at the coupling end. Pump bearings shall be re-greaseable without removal of
the bearings from the bearing assembly. Thermal expansion of the shaft toward the
impeller shall be prevented via an inboard thrust bearing.

The bearing assembly shall have a solid SAE1144 steel shaft. A non-ferrous shaft sleeve
shall be employed to completely cover the wetted area under the seal.

Pump shall be equipped with an internally flushed mechanical seal assembly installed in
an enlarged tapered seal chamber. Application of an internally flushed mechanical seal
shall be adequate for seal flushing without requiring external flushing lines. Seal
assembly shall have a brass housing, Buna bellows and seat gasket, stainless steel spring,
and be of a carbon ceramic design with the carbon face rotating against a stationary
ceramic face.

Bearing assembly shaft shall connect to a bronze impeller. Impeller shall be both
hydraulically and dynamically balanced to ANSI/HI 1.1-1.5-1994, section 1.4.6.1.3, figure
1.106, balance grade G6.3 and keyed to the shaft and secured by a stainless steel locking
capscrew or nut.

Pump should be designed to allow for true back pull-out allowing access to the pump’s
working components, without disturbing motor or piping, for ease of maintenance.

A center drop-out type coupling, capable of absorbing torsional vibration, shall be
employed between the pump and motor. Pumps for variable speed application shall be
provided with a suitable coupler sleeve. Coupler shall allow for removal of pump’s
wetted end without disturbing pump volute or movement of the pump’s motor and
electrical connections. On variable speed applications the coupler sleeve should be
constructed of an EPDM material to maximize performance life.

An ANSI and OSHA rated coupler guard shall shield the coupler during operation.
Coupler guard shall be dual rated ANSI B15.1, Section 8 and OSHA 1910.219 compliant
coupling guard and contain viewing windows for inspection of the coupling. No more
than 0.25 inches of either rotating assembly shall be visible beyond the coupling guard.
Pump volute shall be of a cast iron design for heating systems with integrally cast pedestal
volute support, rated for 175 PSIG with integral cast iron flanges drilled for 125# ANSI
companion flanges. Volute shall include gauge ports at nozzles, and vent and drain ports.
Motors shall meet scheduled horsepower, speed, voltage, and enclosure design. Pump and
motors shall be factory aligned, and shall be realigned after installation by the
manufacturer’s representative. Motors shall be non-overloading at any point on the pump
curve and shall meet NEMA specifications and conform to the standards outlined in
EPACT 92. Motors shall be capable of variable speed operation.

Base plate shall be of structural steel or fabricated steel channel configuration fully
enclosed at sides and ends, with securely welded cross members and fully open grouting
area (for field grouting). The minimum base plate stiffness shall conform to ANSI/HI
1.3.4-1997 for Horizontal Baseplate Design standards.
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13.

14.

15.

16.
17.

Pump shall be of a maintainable design and for ease of maintenance should use machine
fit parts and not press fit components.

The pump(s) vibration limits shall conform to Hydraulic Institute ANSI/HI 1.1-1.5-1994,
section 1.4.6.1.1 for recommended acceptable unfiltered field vibration limits (as
measured per H.l. 1.4.6.5.2, Figure 1.108) for pumps with rolling contact bearings. Pump
manufacturer shall be 1ISO-9001 certified.

The seismic capability of the pump shall allow it to withstand a horizontal load of 0.5g,
excluding piping and/or fasteners used to anchor the pump to mounting pads or to the
floor, without adversely affecting pump operation.

Each pump shall be factory tested and name-plated before shipment.

Pump shall conform to ANSI/HI 9.6.3.1 standard for Preferred Operating Region (POR)
unless otherwise approved by the NASA Mechanical engineer. The pump NPSH shall
confirm to the ANSI/HI 9.6.1-1997 standards for Centrifugal and Vertical Pumps for
NPSH Margin.

C. Suction Diffusers

1.

2.

3.

For each pump furnish an angle body Suction Diffuser, of size and type noted on design
drawings.

The suction diffuser shall be of cast iron construction with connections as required to
transition from the pump suction size to the line size. The diffuser shall have a steel
combination diffuser-strainer-orifice cylinder with 3/16" diameter openings to protect the
pump.

The orifice cylinder shall be equipped with a disposable fine mesh strainer which shall be
removed after system start-up.

D. Triple Duty Valves

1.

~ow

o

Discharge side of each pump shall be fitted with an angle pattern combination calibration
balancing valve, center guided non-slam check valve and shut-off valve. Packages using
individual check, balance and shut-off valves on pump discharge shall not be acceptable.
Valve connections 2” and above shall be standard 125 psig ANSI flanges and rated for a
maximum working pressure of 175 psig at 250°F. Valve connections of 1% shall be
provided with NPT connections per ANSI B1.20.1-83 suitable for 175 psi working
pressure.

The triple duty valve shall have a non-slam check valve with spring-loaded weighted disc.
The unit shall have a calibrated adjustment (multiple turns) for regulation of pump flow.
The adjustment shall have "set-memory" position.

The unit shall have positive shut-off for servicing the pump.

The unit shall have gauge tappings at suction and discharge flanges for flow/pressure drop
readings using read-out Kit.

The valve shall be constructed of heavy-duty cast iron and shall be suitable for 175 psi
working pressure. The valve shall be fitted with a bronze seat, replaceable bronze disc
with EPDM seat insert, stainless steel stem and chatter-preventing spring. The valve
design shall permit repacking under full system pressure. The valve shall be equipped
with brass differential pressure readout ports across the orifice for accurate system
balance.

E. Heat Exchangers

1.

The Heat Exchanger shall be of shell tube type: U-bend removable tube bundle; steam in
shell; water in the tubes. Shell shall be steel, tubes % O.D. copper, heads cast iron or
steel, tube sheet and tube supports steel. Head openings 4" and above shall be 150# ANSI
flanges. Unit shall be constructed for 150 psi design pressure at 300°F.
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2.

3.

A vacuum breaker shall be installed on the shell (steam) side of heat exchanger to prevent
steam hammer.

The Heat Exchangers shall be secured to the frame by means of saddles with straps. The
use of welded stops is not acceptable.

F. Air Separation

1.

Air Separation System shall consist of an air-separator, tank fitting, and compression tank.
Together, this equipment shall provide positive air control by accepting and confining free
air within the system. An alternate system shall consist of an air separator, automatic air
vent and expansion tank. Together, this alternate equipment shall provide an air
elimination system.

The Air Separator shall be a centrifugal, low velocity vortex type. The Separator shall
have inlet and outlet connections tangential to the vessel shell. Vessel shell diameter to be
three times the inlet/outlet pipe diameter. Unit shall include an internal stainless steel air
collector tube with 5/32" diameter perforations and 63% open area designed to direct
accumulated air to the compression tank via an NPT vent connection at top of unit.
Manufacturer to furnish data sheet specifying air collection efficiency and pressure drop at
rated flow. Unit shall be designed, constructed, and stamped for 125 psig at 350°F in
accordance with Section VIII, Division | of the ASME Boiler and Pressure Vessel Code
and registered with the National Board of Boiler and Pressure Vessel Inspectors. A
Manufacturer’s Data Report for Pressure Vessels, Form U-1 as required by the provisions
of the ASME Boiler and Pressure Vessel Code shall be furnished for each air separator
upon request.

G. Make-Up Water Assembly

1.

The water make-up assembly shall include a Pressure Reducing Valve and three-valve
bypass.

H. Chemical Shot Feeder

1.

Shot feeder shall be a 5-gal carbon steel pot feeder with powder coated feeder tank, funnel
package and valve package.

I. Steam Traps

1.

2.

Float and Thermostatic traps shall be installed where indicated by equipment location and
typical detail drawings.

Float and thermostatic traps shall have cast steel bodies and covers rated a minimum of
175 psig. Floats, linkages, pins, seats and thermostatic elements must be stainless steel to
resist damage from water hammer.

The trap seat pressure rating must be equal to or greater than the steam supply to the
equipment.

Float and Thermostatic traps shall have a 1¥2X capacity minimum safety factor to allow
for start-up loads. The trap capacity must be selected at the minimum possible differential
pressure.

When used on equipment having a modulating temperature regulator the trap capacity
shall be determined at %% psi differential pressure. The trap shall be installed at least 15
inches below the equipment to be drained which will provide Y2 psi static head at the trap
inlet. The trap discharge piping must drain by gravity to a vented dry return line.

J. Pressure Relief VValves

1.

Furnish diaphragm operated Safety Relief Valve(s). ASME labeled for relieving pressure
of 30 psig. The fluid should not discharge into the spring chamber. The valve should have
a low blow-down differential. The valve seat and all moving parts exposed to the fluid are
to be of non-ferrous material.
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2. The Pressure Relief Valve shall be sized based upon the heat exchanger size and
maximum pressure protection.

K. Pressure Gauges and Thermometers

L.

1. Furnish a single differential pressure gauge across each pump including suction and
discharge isolation valves. Include a DP switch when required by the control
specification.

2. Furnish a pressure gauge at the discharge of each heat exchanger.

3. Furnish a thermometer at the discharge of each heat exchanger.

4. Pressure Gauges and Thermometers shall be installed with accessories and as specified in
the gauge and thermometer specification(s).

Isolation Valves

1. Furnish isolation valves on the suction side of each pump (full-port ball valves or butterfly
valves).

2. Furnish isolation valves on the discharge of each heat exchanger (full-port ball valves or
butterfly valves).

3. All water system valves shall be as specified in specification 23 64 26 00 98 CHILLED
AND HEATING WATER PIPING SYSTEMS.

4. Steam condensate outlet valves shall be steel ball type as specified in specification 23 22
26 00 98 STEAM AND STEAM CONDENSATE SYSTEMS.

M. Controller (Control Panel)

1. Control panel shall not be provided. Control of equipment will be provided by “Siemens”
Building Technologies, NASA’s on-site DDC system vendor.

2. Factory furnish, mount, and electrically wire variable speed drives to pumps.

3. Each pump shall have a variable speed drive with MODBUS RTU control capability for
integration with the NASA Energy Management Control System (EMCS) — “Siemens”
(refer to design drawing 0014-COF20297-M-809).

4. “Siemens” will control the drives for each pump based upon a DP transmitter located in
the system.

5. The DP transmitter shall be provided as part of this system.

6. “Siemens” will allow for automatic alternation and staging of the pumps.

All components shall be installed in accordance with manufacturer’s installation instructions.
Proper access space around a device should be left for servicing the component. No less than the
minimum recommended by the manufacturer.

Provide an adequate number of isolation valves for service and maintenance of the system and its

Provide temperature and pressure gauges where and as detailed or directed.

Pumps shall have sufficient capacity to circulate the scheduled GPM against the scheduled
external head (feet) with the horsepower and speed as scheduled and/or as denoted on the
drawings. Motors shall be of electrical characteristics as scheduled, denoted and/or as indicated
on the electrical plans and specifications. Pump characteristics shall be such that the head of the
pump under varying conditions shall not exceed the rated horsepower of the drive motor. When
pumping glycol corrections shall be made to pumping horsepower.

3.00 PART 3 -EXECUTION
3.01 GENERAL
A
B.
C.
components.
D.
E.
F.

All piping shall be brought to equipment and pump connections in such a manner so as to
prevent the possibility of any loads or stresses being applied to the connections or piping. All
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piping shall be fitted to the equipment even though piping adjustments may be required after the
pipe is installed.

Provide drains for relief valves and package drains. Relief valves shall be piped to and
discharging into floor drains. Package drains need not be hard piped to drain, but shall have
reasonable access to a floor drain for system drainage.

Manufacturer's representative shall instruct the maintenance personnel in the care of the
equipment and four (4) copies of his report shall be submitted to the NASA Project Manager.
Provide start-up reports outlining factory provided start-up and equipment performance.

FIELD QUALITY CONTROL

Flush and clean system piping upon completion of installation, in accordance with
manufacturer’s start-up instructions.

Hydrostatically test system including interconnecting piping, pumping, and control package.
Start-up system, in accordance with manufacturer’s start-up instructions, and in presence of
equipment manufacturer’s representative. Test controls and demonstrate compliance with
requirements (coordinate with work of specification Section 23 09 23 98 (Direct Digital Control
for HVAC and Other Building Systems).

END OF ATTACHMENT A -
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ATTACHMENT B

SECTION 01 91 13
GENERAL COMMISSTIONING REQUIREMENTS
PART 1 GENERAL
1.1 SUMMARY
A. This Section includes general requirements that apply to

implementation of commissioning without regard to systems, subsystems, and
equipment being commissioned.

B. Related Sections include the following:
1. Section 01 78 23.98 OPERATION AND MAINTENANCE DATA for
operational and maintenance requirements.
2. Section 23 08 00 COMMISSIONING OF HVAC for commissioning
process activities for HVAC&R systems, assemblies, equipment, and
components.

1.2 DEFINITIONS
A. CxA: Commissioning Authority.

B. Systems, Subsystems, and Equipment: Where these terms are used
together or separately, they shall mean "as-built" systems, subsystems,
and equipment.

C. TAB: Testing, Adjusting, and Balancing.
1.3 COMMISSIONING TEAM

A. Members Appointed by Contractor(s): Individuals, each having
authority to act on behalf of the entity he or she represents, explicitly
organized to implement the commissioning process through coordinated
actions. The commissioning team shall consist of, but not be limited to,
representatives of the Contractor, including Project superintendent and
subcontractors, installers, suppliers, and specialists deemed appropriate
by the CxA.

B. Members Appointed by Owner:
1. CxA: The designated person, company, or entity that plans,

schedules, and coordinates the commissioning team to implement the
commissioning process. Owner will engage the CxA under a separate

contract.

2. Representatives of the facility user and operation and
maintenance personnel.

3. Architect and engineering design professionals.

1.4 OWNER'S RESPONSIBILITIES

A. Provide the contract documentation to the CxA and Contractor for use
in developing the commissioning plan; systems manual; operation and
maintenance training plan; and testing plans and checklists.

B. Assign operation and maintenance personnel and schedule them to
participate in commissioning team activities including, but not limited
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to, the following:

1. Coordination meetings.

2. Training in operation and maintenance of systems, subsystems, and

equipment.

3. Testing meetings.

4. Demonstration of operation of systems, subsystems, and egquipment.
C. Provide utility services required for the commissioning process.

1.5 CONTRACTOR'S RESPONSIBILITIES
A. Provide utility services required for the commissioning process.

B. Contractor shall assign representatives with expertise and authority
to act on behalf of the Contractor and schedule them to participate in and
perform commissioning team activities including, but not limited to, the
following:

1. Attend commissioning team meetings held on a scheduled basis.
2. Ensure that subcontractors correct deficiencies and make
necessary adjustments to submittals, O&M manuals and red-lined
drawings for applicable issues identified in any seasonal testing.

3. Participate in construction phase coordination meetings.

4. Participate in maintenance orientation and inspection.

5. Participate in operation and maintenance training sessions for
Owner's operation and maintenance personnel.

6. Participate in final review at acceptance meeting.

7. Certify that Work is complete and systems are operational

according to the Contract Documents, including calibration of
instrumentation and controls.

8. Evaluate performance deficiencies identified in test reports and,
in collaboration with entity responsible for system and equipment
installation, recommend corrective action.

9. Review final commissioning documentation.
10. Participate in procedures meeting for testing.
11. Provide schedule for operation and maintenance data submittals,

equipment startup, and testing for incorporation into the CxA's
commissioning plan. Update schedule throughout the construction
period.

12. Provide technicians who are familiar with the construction and
operation of installed systems and who shall develop specific test
procedures and participate in testing of installed systems,
subsystems, and equipment.

1.6 CxA's RESPONSIBILITIES
A. Organize and lead the commissioning team.

B. Prepare a construction-phase commissioning plan. Collaborate with
Contractor and with subcontractors to develop test and inspection
procedures. Include design changes and scheduled commissioning activities
coordinated with overall Project schedule. Identify commissioning team
member responsibilities, by name, firm, and trade specialty, for
performance of each commissioning task.

C. Review and comment on submittals from Contractor for compliance with
the Contract Documents, and construction-phase commissioning plan. Review
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and comment on performance expectations of systems and equipment and
interfaces between systems.

D. Convene commissioning team meetings for the purpose of coordination,
communication, and conflict resolution; discuss progress of the
commissioning processes. Responsibilities include arranging for
facilities, preparing agenda and attendance lists, and notifying
participants. The CxA shall prepare and distribute minutes to
commissioning team members and attendees within five workdays of the
commissioning meeting.

E. At the beginning of the construction phase, conduct an initial
construction-phase coordination meeting for the purpose of reviewing the
commissioning activities and establishing tentative schedules for
operation and maintenance submittals; operation and maintenance training
sessions; TAB Work; and Project completion.

F. Observe and inspect construction and report progress and
deficiencies. In addition to compliance with the Contract Documents,
inspect systems and equipment installation for adequate accessibility for
maintenance and component replacement or repair.

G. Prepare Project-specific test and inspection procedures and
checklists.
H. Schedule, direct, witness, and document tests, inspections, and

systems startup.

I. Compile test data, inspection reports, and certificates and include
them in the systems manual and commissioning report.

J. Certify date of acceptance and startup for each item of equipment for
start of warranty periods.

K. Review submittals for accuracy. Request revisions from Contractor to
achieve accuracy. Submittal requirements are specified in Division 01
Section 01.33.00 SUBMITTAL PROCEDURES.

L. Review and comment on operation and maintenance documentation and
systems manual outline for compliance with the Contract Documents.
Operation and maintenance documentation requirements are specified in
Section 01 78 23.98 OPERATION AND MAINTENANCE DATA.

M. Prepare operation and maintenance training program and provide
qualified instructors to conduct operation and maintenance training.
Operation and maintenance training is specified in individual equipment
sections.

N. Prepare commissioning reports.

0. Assemble the final commissioning documentation, including the
commissioning report and Project Record Documents.

1.7 COMMISSIONING DOCUMENTATION

A. Index of Commissioning Documents: CxA shall prepare an index to
include storage location of each document.

B. Commissioning Plan: A document, prepared by CxA, that outlines the

SECTION 01 91 13 Page 3
NNC14ZFDO16E ADDENDUM No. 1
ATTACHMENT B
Page 3 of 8





COF20297 Building 14 Modifications for LTID Relocation 20297

schedule, allocation of resources, and documentation requirements of the
commissioning process, and shall include, but is not limited to the
following:

1. Plan for delivery and review of submittals, systems manuals, and
other documents and reports. Identification of the relationship of
these documents to other functions and a detailed description of
submittals that are required to support the commissioning processes.
Submittal dates shall include the latest date approved submittals must
be received without adversely affecting commissioning plan.

2. Description of the organization, layout, and content of
commissioning documentation (including systems manual) and a detailed
description of documents to be provided along with identification of
responsible parties.

3. Identification of systems and equipment to be commissioned.

4. Description of schedules for testing procedures along with
identification of parties involved in performing and verifying tests.
5. Identification of items that must be completed before the next
operation can proceed.

6. Description of responsibilities of commissioning team members.
7. Description of observations to be made.

8. Description of requirements for operation and maintenance
training, including required training materials.

9. Description of expected performance for systems, subsystems,
equipment, and controls.

10. Schedule for commissioning activities with specific dates
coordinated with overall construction schedule.

11. Identification of installed systems, subsystems, and equipment,
including design changes that occurred during the construction phase.
12. Process and schedule for documenting changes on a continuous
basis to appear in Project Record Documents.

13. Process and schedule for completing prestart and startup
checklists for systems, subsystems, and equipment to be verified and
tested.

14. Step-by-step procedures for testing systems, subsystems, and

equipment with descriptions for methods of verifying relevant data,
recording the results obtained, and listing parties involved in
performing and verifying tests.

C. Test Checklists: CxA, with assistance of Architect, shall develop
test checklists for each system, subsystem, or equipment including
interfaces and interlocks, and include a separate entry, with space for
comments, for each item to be tested. Prepare separate checklists for each
mode of operation and provide space to indicate whether the mode under
test responded as required. Provide space for testing personnel to sign
off on each checklist. Specific checklist content requirements are
specified in Section 23 08 00 COMMISSIONING OF HVAC. Each checklist,
regardless of system, subsystem, or equipment being tested, shall include,
but not be limited to, the following:

1. Name and identification code of tested item.

2. Test number.

3. Time and date of test.

4. Indication of whether the record is for a first test or retest
following correction of a problem or issue.

5. Dated signatures of the person performing test and of the
witness, if applicable.

6. Individuals present for test.

7. Deficiencies.
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8. Issue number, if any, generated as the result of test.

D. Certificate of Readiness: Certificate of Readiness shall be signed by
Contractor, Subcontractor(s), Installer(s), and CxA certifying that
systems, subsystems, equipment, and associated controls are ready for
testing. Completed test checklists signed by the responsible parties shall
accompany this certificate.

E. Test and Inspection Reports: CxA shall record test data,
observations, and measurements on test checklists. Photographs, forms, and
other means appropriate for the application shall be included with data.
CxA shall compile test and inspection reports and test and inspection
certificates and include them in systems manual and commissioning report.

F. Corrective Action Documents: CxA shall document corrective action
taken for systems and equipment that fail tests. Include required
modifications to systems and equipment and revisions to test procedures,
if any. Retest systems and equipment requiring corrective action and
document retest results.

G. Issues Log: CxA shall prepare and maintain an issues log that
describes design, installation, and performance issues that are at
variance with the Contract Documents. Identify and track issues as they
are encountered, documenting the status of unresolved and resolved issues.

1. Creating an Issues Log Entry:
a. Identify the issue with unique numeric or alphanumeric
identifier by which the issue may be tracked.
b. Assign a descriptive title of the issue.
c. Identify date and time of the issue.
d. Identify test number of test being performed at the time of
the observation, if applicable, for cross-reference.
e. Identify system, subsystem, and equipment to which the issue
applies.
f. Identify location of system, subsystem, and egquipment.
g. Include information that may be helpful in diagnosing or
evaluating the issue.
h. Note recommended corrective action.
i. Identify commissioning team member responsible for corrective
action.
J. Identify expected date of correction.
k. Identify person documenting the issue.

2. Documenting Issue Resolution:
a. Log date correction is completed or the issue is resolved.
b. Describe corrective action or resolution taken. Include

description of diagnostic steps taken to determine root cause of
the issue, if any.

c. Identify changes to the Contract Documents that may require
action.
d. State that correction was completed and system, subsystem,
and equipment is ready for retest, if applicable.
e. Identify person(s) who corrected or resolved the issue.
f. Identify person(s) documenting the issue resolution.

3. Issues Log Report: On a periodic basis, but not less than for

each commissioning team meeting, CxA shall prepare a written narrative
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for review of outstanding issues and a status update of the issues
log. As a minimum, CxA shall include the following information in the
issues log and expand it in the narrative:

a. Issue number and title.
b. Date of the identification of the issue.
c. Name of the commissioning team member assigned responsibility
for resolution.
d. Expected date of correction.
H. Commissioning Report: CxA shall document results of the commissioning

process including unresolved issues and performance of systems,
subsystems, and equipment. The commissioning report shall indicate whether
systems, subsystems, and equipment have been completed and are performing
according to the Contract Documents. The commissioning report shall
include, but is not limited to, the following:

1. Lists and explanations of substitutions; compromises; variances
in the Contract Documents; record of conditions; and, if appropriate,
recommendations for resolution. This report shall be used to evaluate
systems, subsystems, and equipment and shall serve as a future
reference document during Owner occupancy and operation. It shall
describe components and performance that exceed requirements of the
Contract Documents and those that do not meet requirements of the
Contract Documents. It may also include a recommendation for accepting
or rejecting systems, subsystems, and equipment.

Commissioning plan.

Testing plans and reports.

Corrective modification documentation.

Issues log.

Completed test checklists.

. Listing of off-season test(s) not performed and a schedule for
their completion.

N ool W

I. Systems Manual: CxA shall gather required information and compile
systems manual. Systems manual shall include, but is not limited to, the
following:

1. System narratives, schematics, and changes made throughout the
Project.

2. Submittals as specified in Division 01 Section 01 33 00 SUBMITTAL
PROCEDURES.

3. Final commissioning plan.

4. Commissioning report.

5. Operation and maintenance data as specified in Division 01

Section 01 78 23.98 OPERATION AND MAINTENANCE DATA.
1.8 SUBMITTALS

A. Commissioning Plan Prefinal Submittal: CxA shall submit three hard
copies of prefinal commissioning plan. Deliver one copy to Contractor, one
to Owner, and one to Architect. Present submittal in sufficient detail to
evaluate data collection and arrangement process. One copy, with review
comments, will be returned to the CxA for preparation of the final
construction-phase commissioning plan.

B. Commissioning Plan Final Submittal: CxA shall submit three hard
copies and two sets of electronically formatted information of final
commissioning plan. Deliver one hard copy and one set of discs to Owner,
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and one copy to Architect. The final submittal must address previous
review comments. The final submittal shall include a copy of the prefinal
submittal review comments along with a response to each item.

C. Test Checklists and Report Forms: CxA shall submit sample checklists
and forms toContractor quality-control manager and subcontractors for
review and comment. Submit three copies of each checklist and report form.

D. Certificates of Readiness: CxA shall submit Certificates of Readiness.
E. Test and Inspection Reports: CxA shall submit test and inspection
reports.

F. Corrective Action Documents: CxA shall submit corrective action
documents.

G. Prefinal Commissioning Report Submittal: CxA shall submit three hard

copies of the prefinal commissioning report. Include a copy of the
preliminary submittal review comments along with CxA's response to each
item. CxA shall deliver one copy to Owner and one copy to Architect. One
copy, with review comments, will be returned to the CxA for preparation of
final submittal.

H. Final Commissioning Report Submittal: CxA shall submit three hard
copies and One set of electronically formatted information of the final
commissioning report. CxA shall deliver one hard copy and one set of discs
to Owner, and one copy to Architect. The final submittal must address
previous review comments and shall include a copy of the prefinal
submittal review comments along with a response to each item.

1.9 QUALITY ASSURANCE

A. Instructor Qualifications: Factory-authorized service representatives
experienced in training, operation, and maintenance procedures for
installed systems, subsystems, and equipment.

B. Test Equipment Calibration: Comply with test equipment manufacturer's
calibration procedures and intervals. Recalibrate test instruments
immediately whenever instruments have been repaired following damage or
dropping. Affix calibration tags to test instruments. Instruments shall
have been calibrated within six months prior to use.

1.10 COORDINATION

A. Coordinating Meetings: CxA shall conduct biweekly coordination
meetings of the commissioning team to review progress on the commissioning
plan, to discuss scheduling conflicts, and to discuss upcoming
commissioning process activities.

B. Pretesting Meetings: CxA shall conduct pretest meetings of the
commissioning team to review startup reports, pretest inspection results,
testing procedures, testing personnel and instrumentation requirements,
and manufacturers' authorized service representative services for each
system, subsystem, equipment, and component to be tested.

C. Testing Coordination: CxA shall coordinate sequence of testing
activities to accommodate required quality-assurance and -control services
with a minimum of delay and to avoid necessity of removing and replacing
construction to accommodate testing and inspecting.
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1. Schedule times for tests, inspections, obtaining samples, and
similar activities.

D. Manufacturers' Field Services: CxA shall coordinate services of
manufacturers' field services.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION

3.1 OPERATION AND MAINTENANCE TRAINING REQUIREMENTS
A. Training Preparation Conference: Before operation and maintenance
training, CxA shall convene a training preparation conference to include

Owner's operation and maintenance personnel, Contractor, and
subcontractors. Perform the following:

1. Review the Contract Documents.

2. Review installed systems, subsystems, and equipment.

3. Review instructor qualifications.

4. Review instructional methods and procedures.

5. Review training module outlines and contents.

6. Review course materials (including operation and maintenance
manuals) .

7. Inspect and discuss locations and other facilities required for
instruction.

8. Review and finalize training schedule and verify availability of

educational materials, instructors, audiovisual equipment, and
facilities needed to avoid delays.

9. For instruction that must occur outside, review weather and
forecasted weather conditions and procedures to follow if conditions
are unfavorable.

-- End of Section --
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NNC14ZFDO16E ADDENDUM No. 1
ATTACHMENT C

SECTION 23 08 00
COMMISSIONING OF HVAC
PART 1 GENERAL
1.1 SUMMARY

This section includes commissioning process requirements for HVAC&R
systems, assemblies, and equipment.

1.1.1 Related Sections

Section 01 78 23.98 OPERATION AND MAINTENANCE DATA for operational and
maintenance requirements.

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for general
commissioning process requirements.

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. The
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES :
SD-07 Certificates

Certificates of Readiness; G

Certificates of completion of installation, prestart, and startup
activities; G

SD-06 Test Reports
Test Reports; G

SD-10 Operation and Maintenance Data
O&M Manuals; G

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for CxA's
role.

1.3 DESCRIPTION
Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for the

description of commissioning.
1.4 DEFINITIONS

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 QUALITY ASSURANCE

Test Equipment Calibration Requirements: Contractors will comply with
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test manufacturer's calibration procedures and intervals. Recalibrate
test instruments immediately after instruments have been repaired
resulting from being dropped or damaged. Affix calibration tags to test
instruments. Furnish calibration records to CxA upon request.

PART 2 PRODUCTS

2

.1 TEST EQUIPMENT

All standard testing equipment required to perform startup, initial
checkout and functional performance testing shall be provided by the
Contractor for the equipment being tested. For example, the mechanical
contractor of Division 23 shall ultimately be responsible for all standard
testing equipment for the HVAC&R system and controls system in Division
23, except for equipment specific to and used by TAB in their
commissioning responsibilities. A sufficient quantity of two-way radios
shall be provided by each subcontractor.

Special equipment, tools and instruments (specific to a piece of equipment
and only available from vendor) required for testing shall be included in
the base bid price to the Owner and left on site, except for stand-alone
data logging equipment that may be used by the CxA.

Proprietary test equipment and software required by any equipment
manufacturer for program-ming and/or start-up, whether specified or not,
shall be provided by the manufacturer of the equipment. Manufacturer
shall provide the test equipment, demonstrate its use, and assist in the
commissioning process as needed. Proprietary test equipment (and
software) shall be-come the property of the Owner upon completion of the
commissioning process.

Data logging equipment and software required to test equipment will be
provided by the CxA, but shall not become the property of the Owner.

All testing equipment shall be of sufficient quality and accuracy to test
and/or measure system performance with the tolerances specified in the
Specifications. If not otherwise noted, the fol-lowing minimum
requirements apply: Temperature sensors and digital thermometers shall
have a certified calibration within the past year to an accuracy of 0.5 F
and a resolution of + or - 0.1 F. Pressure sensors shall have an accuracy
of + or - 2.0% of the value range being meas-ured (not full range of
meter) and have been calibrated within the last year.

PART 3 EXECUTION

3

.1 GENERAL DOCUMENTATION REQUIREMENTS

With assistance from the installing contractors, the CxA will prepare
Pre-Functional Checklists for all commissioned components, equipment, and
systems

Red-lined Drawings: The contractor will verify all equipment, systems,
instrumentation, wiring and components are shown correctly on red-lined
drawings. Preliminary red-lined drawings must be made available to the
Commissioning Team for use prior to the start of Functional Performance
Testing. Changes, as a result of Functional Testing, must be incorporated
into the final as-built drawings, which will be created from the red-lined
drawings. The contracted party, as defined in the Contract Documents will
create the as-built drawings.
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Operation and Maintenance Data: Contractor will provide a copy of O0&M
literature within 45 days of each submittal acceptance for use during the
commissioning process for all commissioned equipment and systems. The CxA
will review the O&M literature once for conformance to project
requirements. The CxA will receive a copy of the final approved O0&M
literature once corrections have been mad by the Contractor.

Demonstration and Training: Contractor will provide demonstration and
training as required by the specifications. A complete training plan and
schedule must be submitted by the contractor to the CxA four weeks (4)
prior to any training. A training agenda for each training session must
be submitted to the CxA one (1) week prior the training session

3.2 CONTRACTOR'S RESPONSIBILITIES
Perform commissioning tests at the direction of the CxA.
Attend construction phase controls coordination meetings.
Attend testing, adjusting, and balancing review and coordination meetings.

Participate in HVAC&R systems, assemblies, equipment, and component
maintenance orientation and inspection as directed by the CxA.

Provide information requested by the CxA for final commissioning
documentation.

Include requirements for submittal data, operation and maintenance data,
and training in each purchase order or sub-contract written.

Prepare preliminary schedule for Mechanical system orientations and
inspections, operation and maintenance manual submissions, training
sessions, pipe and duct system testing, flushing and cleaning, equipment
start-up, testing and balancing and task completion for owner. Distribute
preliminary schedule to commissioning team members.

Update schedule as required throughout the construction period.
Assist the CxA in all verification and functional performance tests.

Provide measuring instruments and logging devices to record test data, and
provide data acquisition equipment to record data for the complete range
of testing for the required test period.

Gather operation and maintenance literature on all equipment, and assemble
in binders as required by the specifications. Submit to CxA 45 days after
submittal acceptance.

Coordinate with the CxA to provide 48-hour advance notice so that the
witnessing of equipment and system start-up and testing can begin.

Notify the CxA a minimum of two weeks in advance of the time for start of
the testing and balancing work. Attend the initial testing and balancing
meeting for review of the official testing and balancing procedures.

Participate in, and schedule vendors and contractors to participate in the
training sessions.
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Provide written notification to NASA and CxA Authority that the following
work has been completed in accordance with the contract documents, and
that the equipment, systems, and sub-system are operating as required.
1. HVAC&R equipment including all fans, air handling units,
ductwork, dampers, terminals, and all other equipment furnished under
this Division.
2. Electrical lighting control systems and occupancy sensors.

The equipment supplier shall document the performance of his equipment.

Provide a complete set of red-lined drawings to the CxA prior to the start
of Functional Performance Testing.

Test, Adjust and Balance Contractor

1. Attend initial commissioning coordination meeting scheduled by
the Commissioning Authority.

2. Submit the site specific testing and balancing plan to the CxA
and AE for review and acceptance.

3. Attend the testing and balancing review meeting scheduled by the
CxA. Be prepared to discuss the procedures that shall be followed in
testing, adjusting, and balancing the HVAC&R system.

4. At the completion of the testing and balancing work, and the
submittal of the final testing and balancing report, notify NASA.

5. At the completion of testing and balancing work, and the
submittal of the final testing and balancing report, notify NASA.

6. Participate in verification of the testing and balancing report,
which will consist of repeating measurements contained in the testing
and balancing reports. Assist in diagnostic purposes when directed.

Equipment Suppliers

1. Provide all requested submittal data, including detailed start-up
procedures and specific responsibilities of the Owner, to keep
warranties in force.

2. Assist in equipment testing per agreements with contractors.

3. Provide information requested by CxA regarding equipment sequence
of operation and testing procedures.

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for

additional contractor responsibilities.
3.3 OWNER'S RESPONSIBILITIES

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for Owner's
Responsibilities.

3.4 DESIGN PROFESSIONAL'S RESPONSIBILITIES

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for Design
Professional's Responsibilities.

3.5 CxA'S RESPONSIBILITIES

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for CxA's
Responsibilities.
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3.6 TESTING PREPARATION

Certify in writing to the CxA that HVAC&R systems, subsystems, and
equipment have been installed, calibrated, and started and are operating
according to the Contract Documents.

Certify in writing to the CxA that HVAC&R instrumentation and control
systems have been completed and calibrated, that they are operating
according to the Contract Documents, and that pretest set points have been
recorded.

Certify in writing that testing, adjusting, and balancing procedures have
been completed and that testing, adjusting, and balancing reports have
been submitted, discrepancies corrected, and corrective work approved.

Place systems, subsystems, and equipment into operating mode to be tested
(e.g., normal shutdown, normal auto position, normal manual position,
unoccupied cycle, emergency power, and alarm conditions) .

Inspect and verify the position of each device and interlock identified on
checklists.

Check safety cutouts, alarms, and interlocks with smoke control and
life-safety systems during each mode of operation.

Testing Instrumentation: Install measuring instruments and logging
devices to record test data as directed by the CxA.

3.7 TESTING, ADJUSTING AND BALANCING VERIFICATION

Prior to performance of Testing, Adjusting and Balancing work, provide
copies of reports, sample forms, checklists, and certificates to the CxA.

Notify the CxA at least ten (10)working days in advance of testing and
balancing Work, and provide access for the CxA to witness testing and
balancing Work.

Provide technicians, instrumentation, and tools to verify testing and
balancing of HVAC&R systems at the direction of the CxA.

1. The CxA will notify testing and balancing subcontractor ten (10)
days in advance of the date of field verification. Notice will not
include data points to be verified.

2. The testing and balancing subcontractor shall use the same
instruments (by model and serial number) that were used when original
data were collected.

3. Failure of an item includes, other than sound, a deviation of more
than 10 percent. Failure of more than 10 percent of selected items
shall result in rejection of final testing, adjusting, and balancing
report. For sound pressure readings, a deviation of 3 dB shall result
in rejection of final testing. Variations in background noise must be
considered.

4. Remedy the deficiency and notify the CxA so verification of failed
portions can be performed.
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3.8 GENERAL TESTING REQUIREMENTS

Provide technicians, instrumentation, and tools to perform commissioning
test at the direction of the CxA.

Scope of HVAC&R testing shall include entire HVAC&R installation, from
central equipment for heat generation and refrigeration through
distribution systems to each conditioned space. Testing shall include
measuring capacities and effectiveness of operational and control
functions.

Test all operating modes, interlocks, control responses, and responses to
abnormal or emergency conditions, and verify proper response of building
automation system controllers and sensors.

The CxA along with the HVAC&R contractor, testing and balancing
Subcontractor, and HVAC&R Instrumentation and Control Subcontractor shall
prepare detailed testing plans, procedures, and checklists for HVAC&R
systems, subsystems, and equipment.

Tests will be performed using design conditions whenever possible.

Simulated conditions may need to be imposed using an artificial load when
it is not practical to test under design conditions. Before simulating
conditions, calibrate testing instruments. Provide equipment to simulate
loads. Set simulated conditions as directed by the CxA and document
simulated conditions and methods of simulation. After tests, return
settings to normal operating conditions.

The CxA may direct that set points be altered when simulating conditions
is not practical.

The CxA may direct that sensor values be altered with a signal generator
when design or simulating conditions and altering set points are not
practical.

If tests cannot be completed because of a deficiency outside the scope of
the HVAC&R system, document the deficiency and report it to the Owner.
After deficiencies are resolved, reschedule tests.

If the testing plan indicates specific seasonal testing, complete
appropriate initial performance tests and documentation and schedule
seasonal tests.

3.9 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES

Equipment Testing and Acceptance Procedures: Testing requirements are
specified in individual Division 23 sections. Provide submittals, test
data, inspector record, and certifications to the CxA.

Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment:
Test requirements are specified in Division 23 piping Sections. HVAC&R
Contractor shall prepare a pipe system cleaning, flushing, and hydrostatic
testing plan. Provide cleaning, flushing, testing, and treating plan and
final reports to the CxA. Plan shall include the following:

1. Sequence of testing and testing procedures for each section of
pipe to be tested, identified by pipe zone or sector identification
marker. Markers shall be keyed to Drawings for each pipe sector,
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showing the physical location of each designated pipe test section.
Drawings keyed to pipe zones or sectors shall be formatted to allow
each section of piping to be physically located and identified when
referred to in pipe system cleaning, flushing, hydrostatic testing,
and chemical treatment plan.

2. Description of equipment for flushing operations.
3. Minimum flushing water velocity.
4. Tracking checklist for managing and ensuring that all pipe

sections have been cleaned, flushed, hydrostatically tested, and
chemically treated.

Refrigeration System Testing: Provide technicians, instrumentation,
tools, and equipment to test performance of chillers, cooling towers,
refrigerant compressors and condensers, heat pumps, and other
refrigeration systems. The CxA shall determine the sequence of testing
and testing procedures for each equipment item and pipe section to be
tested.

HVAC&R Distribution System Testing: Provide technicians, instrumentation,
tools, and equipment to test performance of air, steam, and hydronic
distribution systems; special exhaust; and other distribution systems,
including HVAC&R terminal equipment and unitary equipment.

Vibration and Sound Tests: Provide technicians, instrumentation, tools,
and equipment to test performance of vibration isolation and seismic
controls.

The work included in the commissioning process involves a complete and
thorough evaluation of the operation and performance of all components,
systems and sub-systems. The following equipment and systems shall be
evaluated:

Heating Systems

Steam Systems

Air Handling Systems

HVAC Controls Systems which shall tie into the building automation
system and the GRC Energy Management Control System (EMCS)

5. 1Indoor Air Quality

6. Plumbing Water Systems

7. Electrical Lighting Control Systems and Occupancy Sensors

W e

3.10 DEFICIENCIES/NON-CONFORMANCE, COST OF RETESTING, FAILURE DUE TO
MANUFACTURER DEFECT

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for
requirements pertaining to deficiencies/non-conformance, cost of
retesting, or failure due to manufacturer defect.

3.11 APPROVAL

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for
approval procedures.

3.12 DEFERRED TESTING

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for
requirements pertaining to deferred testing.
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3.

13 OPERATION AND MAINTENANCE MANUALS

The Operation and Maintenance Manuals shall conform to Contract Documents
requirements as stated in Division 01.

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for the AE
and CxA roles in the Operation and Maintenance Manual contribution, review

and approval process.

.14 TRAINING OF OWNER PERSONNEL

Refer to Section 01 91 13 GENERAL COMMISSIONING REQUIREMENTS for
requirements pertaining to training.

-- End of Section --
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Heading # 1
1 PR DOORS 100A HALL 100 FROM FHC1 100B

ATTACHMENT D

Hardware Sets

6-0 X 7-0 X 1-3/4 - EX DOOR/EX FRAME

EXISTING TC REMAIN.

Heading # 2

1 8GIL DOOR 100B HALL 100 FROM FUTURE 10024 LHR
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
1 1/2 HR "B" LABEL
3  HINGES FBB179 4 1/2 X 4 1/2 Us26D sT Bl
NRP SEC
1 LOCKSET 45H~-7D3H STD (100B) LHR 626 BE L04
1 DOOR CLOSER CLD-4550 STD W/PA 689 SD col
BRXT
1 PROTECTION PLATE 1908 8" X 34" Us3an HA Kp
1 WALL STQOP 232W usz22D HA WS
1 DOCR SWEEP 200 NA X 36" NA SW
1 GASKETING 5050 C-17 X 17 NA GA
3 OPEN SILENCERS 0146 SF ST
PUSH SIDE MOUNT CLOSER.
Heading # 24
1 PR DOORS 101 HALL 100 TOC GARAGE 101 RHA
2= 3-0 X 7-0 X 1-3/4 - HM DOOR/HM FRAME
1 1/2 HR "B" LABEL
6 HINGES FBB179 4 1/2 X 4 1/2 Us26D ST Bi
NRP SEC
1 LOCKSET 45H-7D3H STD {(101) RH 626 BE L04
2 DOOR CLOSER CLD-4550 STD W/PA 689 )] col
BREKT
2 PROTECTION PLATE 1908 8" X 34" US32D HA KP
1 WALL STOP 232W Us32n HA WS
1 FLOOR STOP 242F U826D HA Fg
2 DOOR SWEEP 200 NA X 36" NA aW
2 OPEN SILENCERS Q146 gF g1

PULL SIDE MOUNT CLOSER.
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Heading # 3

1 SGL POOR 100C HALL 100 FROM HALL: 118 RHR
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
3 HINGES FBB179 4 1/2 X 4 1/2 Usz2eéeD 8T B1
NRP SEC
1 ELECTRO-MECH LOCK 455W-7DEU3H STD ROE RHR 626 BE ELO4
(100C)
1 POWER TRANSFER EPT 10 SpP28 Vo EPT
1 DOCOR CLOSER CLD-4550 STD W/PA 689 8D COol
BRKT
1 PROTECTION PLATE 1905 8" X 34" Us32b HA Kp
1 WALL STOP 232W UsS22D HA WS
1 GASKETING 5050 C-17 X 17! NA GA
1 DOOR SWEE?P 200 NA X 367 NA SW
3 OPEN SILENCERS Ql46 SF 5T
PUSH SIDE MOUNT CLOSER.
Heading # 4
1 SGL DOOR 108B-A EXTERIOR FROM VEST 108B RHRE
3-0 X 7-0 X 1-3/4 - AL DOOR/AL FRAME
3 HINGES FBB191 4 1/2 X 4 1/2 Us832D ST B2
1 PUSH/PULL SET 159D X 33" (108B-A) RH US32D HA PHIL
1 DOOR CLOSER CLD-4550 STD W/PA 689 8D COo1
BRKT
1 SADDLE THRESHCLD 424 X 36" AL NA TH
1 DOOR SWEEP 200 NA X 36" NA SwW
GASKETING BY DOOR SUPPLIER.
Heading # 44
1 PR DOORS 100D~A EXTERIOR FROM VEST 100B RHRA
2= 3-0 X 7-0 X 1-3/4 - AL DOOR/AL FRAME
6 HINGES FBB191 4 1/2 X 4 1/2 us3zp ST B2
2 DOOR CLOSER CLD-4550 STD W/PA 689 SD co1l
BRKT
1 PUSH/PULL SET 159D X 33" (100D-A) RHR US32D HA PHL
1 PUSH/PULL SET 159D X 33" (100D-A) LHR US32D HA PHL
1 SADDLE THRESHOLD 424 X 720 AL NA TH2
2 DOOR SWEEP 200 NA X 380 NAa SW
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Heading # 5

1 PR DOORS 100D-B VEST 100D FROM HALL 100 RHRA
2= 3-0 X 7-0 X 1-3/4 - AL DOOR/AL FRAME
6 HINGES FBB179 4 1/2 X 4 1/2 UsS26D aT Bl
NRP SEC
2 POWER TRANSFER EPT 10 SP28 VO EPT
1 EXIT DEVICE ELR TS 2608 X 2908C RHR 630 PR ED4
36" (100D-B)
1 EXIT DEVICEH TS 2608 X 2908C 236" LHR 630 PR ED5
{100D-B)
2 RIM CYLINDER 12E-72 STD 626 BE CYL
2 DOOR CLOSER CLD-4550 STD W/PA 689 8D o1
BRKT
1 SADDLE THRESHOLD 424 X 72¢ AL NA TH2
GASKETING BY DOOR SUPPLIER.
POWER SUPPLY & ACCESS CONTROL BY OTHERS.
2 BALANCED MAGNETIC SWITCH 2707 AD-L 88 BMS
2 BRACKET 19442 88 BRKT
Heading # 5A
1 SGL DOOR 108B-B VEST 108B FROM WAIT 108C RHR
3-0 X 7-0 X 1-3/4 - AL DOOR/AL FRAME
3 HINGES FBB179 4 1/2 X 4 1/2 Us26D ST Bl
NRP SEC
1 POWER TRANSFER EPT 10 Sp28 VO EPT
1 EXIT DEVICE ELR 2408 X 2908C RHR 630 PR ED
(108B-B)
1 RIM CYLINDER 12E~-72 STD 626 BE CYL
1 DOOR CLOSER CLD-4550 STD W/PA 689 8D it
BRKT
1 SADDLE THRESHOLD 424 X 36" AL NA TH
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Heading # 6

1 SGL DCOR 106 HALL 110 TO WORKROOM 106 RH
3-0 X 7-0 X 1-3/4 - HM DOOR/HM FRAME
3 HINGES FBB179 4 1/2 X 4 1/2 Us26D ST BS5
1 LOCKSET 45H-7A3H STD (106) RH 626 BE LG5
1 PROTECTION PLATE 1908 8" X 34V Us32D HA KP
1 WALL STOCP 232W Us3zb HA WS
3 OPEN SILENCERS Ql4e SF ST
Heading # 7
1 SGL DOOR 107 HALL 110 TO STORAGE 107 LH
3-0 X 7-0 X 1-3/4 - EX DOOR/EX FRAME
EXISTING TO REMAIN,
Heading # 8
1 SGL DOOR 108A HALIL 110 TC BPS 108A LH
1 SGL DOOR 108E OFFICE 108 TO MEETING 108E RH
1 SGL DOOR 108F OFFICE 108 TO ADMIN 108¥F LH
1 SGL POOR 108G ADMIN 108F TO CHIEF 108G LH
1 SGL DOOR 108H ADMIN 108F TO DEPUTY 108H RH
1 SGL DOOR 108I OFFICE 108 TO MEETING 1081 LH
1 SGL DOOR 110A HALL 110 TO MEETING 110A RH
1 SGL DOOR 110B HALL 110 TO MEETING 110B LH
1 SGL DOOR 110C HALL 110 TO SUPERVISCR 110C LK
1l SGL DOOR 110D HALL 110 TO PUBS 110D RH
1 SGL DOOR 110E HALL 110 TO BPS 110E RH
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
33 HINGES FBB179 4 1/2 X 4 1/2 UsS26D 8T BS
& LOCKSET 45H-7A3H STD (108A, LH &2¢ BE LO5
108F, 108G, 1087,
110B,110C)
5 LOCKSET 45H-7A3H STD (108E, RH 626 BE 05
108H,110A,1310D,
110E)
11 WALL STOP 232W Us32D HA WS
33 OPEN SILENCERS Ql4e SF ST
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Heading # 8A

1 8GIL DOOR 108C OFFICE 108 FROM DW ROOM 108C LHER
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
1 1/2 HR "B" LABEL
3 HINGES FBB179 4 1/2 X 4 1/2 US26D 8T Bl
NRP SEC
1 LOCKSET 45H-7D3H STD (108C) LHR 626 BE Lo4
1 DOOR CLOSER CLD-4550 STD W/PA 689 SD COL
BREKT
i WALL STOP 232W US32D HA WS
3 OPEN SILENCERS Ql46 SF 51
Heading # 8B
1 PR DOORS 143A CORR 130B TO MOVIE 143A RHA
2= 3-0 X 7~0 X 1-3/4 - WD DOOR/HM FRAME
& HINGES FBB179 4 1/2 X 4 1/2 usaeh a7 BbS
1  LOCCEKSET 45H-7A3H STD (143A) RH 626 BE LO5
2 FLUSH BOLT 282D 12" Us26D HA FB
2 DOOR CLOSER CLD-4550 STD W/PA 689 sh COL
BREKT
2 PROTECTION PLATE 1908 8" X 340 Us3z2b HA KP
2 WALL STCP 232W US3ZD HA W3
2 QOPEN SILENCERS Q146 SE SI
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Heading # 9

1 SGL DOOR 108J OFFICE 108 TO MDF 108J RH
1 SGL DOOR 118 CORR TO HALL 118 L
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
6 HINGES FBB179 4 1/2 X 4 1/2 usz2e6ebD ST B5
1 ELECTRO-MECH LOCK 45HW~-7DEU3H STD RQE RH 6286 BE ELO4
(10807)
1 ELECTRO~-MECH LOCK 45HW-7DEU3H STD RQE LH 626 BE BELO4
{(118)
2 POWER TRANSFER EPT 10 sSp28 VO EPT
2 DOOR CLOSER CLD-4550 STD W/PA 689 S Col
BRKT
2 PROTECTION PLATE 19085 8% X 34" Us3z2D HA KP
2 WALL STOP 232W Us3z2D HA WS
2 SADDLE THRESHOLD 424 X 360 Al NA TH
2 DOOR SWEEP 200 NA X 367 NA SwW
2 GASKETING 5050 C-17 X 17 NA GA
& OPEN SILENCERS Q146 SF 81
PULL SIDE MOQUNT CLOSER.
Heading # 10
1 SGL DOOR 107A WORKROOM 106 'O STORAGE 1072 RH
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
3 HINGES FBB191 4 1/2 X 4 1/2 UsS32D ST B2
1 TLOCKSET 45H-7D3H STD (107A) RH 626 BE L04
1 PROTECTION PLATE 1205 8" X 34" US32D HA KP
1 WALL STOP 232W Us32D HA WS
3 OPEN SILENCERS Ql4e SF ST
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Heading # 10A
1 PR DOORS 108K OFFICE 108 TO ITC 108K LHA

2

3-0 X 7-0 X i-3/4 ~ WD DOOR/HM FRAME

6 HINGES FBB179 4 1/2 X 4 1/2 Us26D ST B5

2 FLUSH BOLT 282D 12" Us26D HA FB

1 LOCXSET 45H-TD3H STD (108K) LH 626 BE L04

2 DOOR CLOSER CLD-4550 STD W/PA 689 5D col
BRKT

1 SADDLE THRESHOLD 424 X 72V AL NA TH2

1 GASKETING 160 Vv 1 X 96" 4+ 2 X NA GA2
961!

Heading # 11
1 SGIL DOOR 1081, OFFICE 108 T0 LACTATION 108L LH

3~-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

3 HINGES FBB179 4 1/2 X 4 1/2 Us26D ST B5
1l PRIVACY BSET 45H-0L3H (108L) LH 626 BE Le5
1 WALL STOP 232W us32D HA WS
3 OPEN SILENCERS Ql4e SF SI

Heading # 12
1 5GL DOOR 111 EXTERIOR FROM OFFICE 111 LHR

3-0 X 7-0 X 1-3/4 - AL DOOR/AL FRAME

3 HINGES FBB191 4 1/2 X 4 1/2 Us3zp ST B3
NRP

1 EXIT DEVICE 2408 X 2908A (111) LHR 630 PR ED6

1 DOOR CLOSER CLD-4550 STD W/PA 689 an coL
BRKT

1 SADDLE THRESHOLD 424 X 36" AL NA TH

1 DOOR SWEEP 200 NA X 36" NA SW

1 BALANCED MAGNETIC SWITCH 2707 AD-L 33 BMS

1 BRACKEHET 19442 SS BRKT

3 OPEN SILENCERS 0146 SF a1

POWER SUPPLY & ACCESS CONTROL BY OTHERS,
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Heading # 12A
1 SGL DOOR 111A OFFICE 111 FROM EQUIP 11iA LHR

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

3 HINGES FBB179 4 1/2 X 4 1/2 Uus2eDb ST B1
NRP SEC
1 LOCKSET 45H-7D3H STD (111A) LHR 626 BE L.04
1 DOOR CLOSER CLD-4550 STD W/PA 689 SD COo1
: BRKT
1 AUTO DOOR BOTTOM 220 NA X 36" (111A) LHR NA ADR1
1 DOOR SWEEP 200 NA X 3g" NA SW
L SADDLE THRESHOLD 424 X 36" AL NA TH
3 OPEN SILENCERS Ql46 S¥ ST

Heading # 13
1 PR DOORS 116 ROOM 116 FROM PHOTO 118B RERA

8-0 X 8-0 X 1-3/4 - HM DOOR/HM FRAME

8 HINGES FBB168 4 1/2 X 4 1/2 UsSz2eD ST B4
NRP

1 FLUSH BOLT 282D 12" Usz2eD HA FB

1 FLUSH BOLT 282D 24" TOP ROD usz2eD HA FB1

1 LOCKSET 45H~7A3H STD (116) RHR 626 BE Lo5

1 SADDLE THRESHOLD 424 X 96" Al N&A TH1

1 GASKETING 160 V 1 X 926" + 2 X NA GAZ
96’“

1 AUTO DOOR BOTTOM 220 NA X 48" (116) LH NA ADB

1 AUTO DOOR BOTTOM 220 NA X 48" (1186) RH NA ADB

2 OPEN SITILENCERS Q146 SF SI
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Heading # 13A

1 8GL DOOR 116B CORRIDOR TO VESTIBULE 116B LH

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
3 HINGES FBB191 4 1/2 X 4 1/2 Us32D ST B2
1 LOCKSET 45H-7A3H STD (116B) LH 626 BE LO5
1 DOOR CLOSER CLD-4550 STD W/PA 689 SD coi

BRKT
1 SADDLE THRESHOLD 424 X 36" AL NA TH
1 GASKETING 5050 C-17 X 17! NA GA
1  AUTO DOOR BOTTOM 220 NA X 36" (1168B) LH NA  ADB1
3 OPEN SILENCERS Q146 SF ST
Heading # 14

1 SGL DOCR 118A-A GR ROOM 117 TO MACHINE 118A LH

1 SGL DOOR 118A-B HALL 118 TO MACHINE 118A RH

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
& HINGES FBB179 4 1/2 X 4 1/2 UsS26D aT BS
1 LOCKSET 45H-7A3H STD (118A-A) LH 626 BE LO5
1 LOCKSET 45H-7A3H STD (118A-B) RH 626 BE 105
2 DOOR CLOSER CLD-4550 STD W/PA 689 SD col

BRKT

2 WALL STOP 232W Us32D HA WS
2 SADDLE THRESHOLD 424 X 36" AL NA TH
2 GASKETING 5050 C-17 X 177 NA e
1 AUTO DOOR BOTTOM 220 NA X 36" {(118A-A) LH NA  ADB1
1 AUTO DOOR BOTTOM 220 NA X 36" {118A-B) RH NA  ADB1L
2 DOOR SWEEP 200 NA X 36" NA SW
6 OPEN SILENCERS 0146 SE 81

NNC14ZFD016E ADDENDUM No. 1
ATTACHMENT D

Page 9 of 16





Heading # 15

1 SGL DOOR 118RB HALL 118 TO PHOTO 118B L.H
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
3 HINGES FBB179 4 1/2 X 4 1/2 US26D ST B5
1 LOCKSET 45H-7A3H STD (118B) LH 626 BE LO5
1 PROTECTION PLATE 1908 8" X 34w Us3z2D HA KP
1 WALL 8TOP 232W Us32D HA W3
1 SADDLE THRESHOLD 424 X 36" AL NA TH
1 GASKETING 5050 C-17 X 17! NA GA
1 AUTO DOOR ROTTOM 220 NA X 36" (118B) LH NA ADBL
3 OPEN SILENCERS Q146 SF ST
Heading # 16
1 SGL DOOR 118C HALL 118 TO EDIT SUITE 118C RH
1 SGL DOOR 118D HALL 118 TO EDIT SUITE 118D LH
1 SGL DOOR 118F HALL 118 T0O EDIT SUITE 118F RH
3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
g HINGES FBB179 4 1/2 X 4 1/2 Us26D 8T BS
2 LOCKSET 45H-7A3H STD (118C, RH 626 BE LO5S
118F)
1 LOCKSET 45H-7A3H 8TD (118D) LH 626 BE LOos
3 SADDLE THRESHOLD 424 X 36" Al NA TH
3 CGASKETING 5050 C-17 X 17" NA GA
2 AUTO DOOR BOTTOM 220 NA X 36" (1l18cC, RH NA ADB1L
118F)
1 AUTO DOOR BOTTOM 220 NA X 36" (118D) LH NA ADR1
3 WALL STOP 232W UsS32bh HA W8
9 OPEN SILENCERS Q146 SF SI
Heading # 16A
1 SGL DOOR 118E HALL 118 TO SIG 118E LH
3-0 X 7-0 X 1-3/4 ~ WD DOOR/HM FRAME
3 HINGES FBB179 4 1/2 X 4 1/2 Ug26D ST B5
1 LOCKSET 45H~-7A3H STD (118E) LH 626 BE LO5
1 WALL STOP 232W US832D HA WS
3 OPEN SILENCERS 0146 g ST
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Heading # 17
1 SGL. DOOR 123 CORR 130B TO EDITORS 123 LH
1 SGL DOOR 125 CORR 130B TO PMO OFFICE 125 LH

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

6 HINGES FBB179 4 1/2 X 4 1/2 UsS26eD ST B5

2 LOCKSET 45H-7A3H STD (123, LH 626 BE L05
125

2 DOOR CLOSER CLD-4550 H 689 SD coz2

2 PROTECTION PLATE 1808 8" X 34" Us32D HA KP

6 OPEN SILENCERS Ql4e SF ST

Heading # 18A

1 SGL DOOR 125A OFFICE 125 TO OFFICE 125A LH
1 SGL DOOR 125B QOFFICE 125 TO OFFICE 125B LH
1 SGL DOOR 125C OFFICE 125 TO OFFICE 125C LH

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

9 HINGES FBB191 4 1/2 X 4 1/2 UsS32D ST B2

3  LOCKSET 45H-T7A3H STD (125A, LH 626 BE LOS
1258,125C)

3 WALL STOP 232W Uus32D HA WS

9 OPEN SILENCERS Ql4e SF ST

Heading # 19
1 PR DOORS 143-A CORR 130B TO OFFICE 143 RHA

2= 3-0 X 7-0 X 1-3/4 - WD DOOR/EM FRAME

& HINGES FBB179 4 1/2 X 4 1/2 US526D ST B5

2 FLUSH BOLT 282D 12¢ US26D HA FB

1 LOCKSET 45H-7A3H STD (143-A) RH 626 BE LO5

2 DOCR CLOSER CLD-4550 STD W/PA 689 SD ColL
BREKT

2 PROTECTION PLATE 1905 8" X 34" US32D HA KP

2 OPEN SILENCERS Q146 SF ST

PUSH SIDE MOUNT CLOSER.
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Heading # 19A

1 PR DOORS 143-B CORR 130B TO OFFICE 143 LHA

2= 3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME
6 HINGES FBB179 4 1/2 X 4 1/2 Us2eb ST B5
2 FLUSH BOLT 282D 12" US26D HA FB
1 LOCKSET 45H-7G3H STD (143-B) LH 626 BE 117
2 DOOR CLOSER CLD-4550 STD W/PA 689 SD Col

BRKT
2 PROTECTION PLATE 1908 8" X 34» US32D HA Kp
2 OPEN SILENCERS Q146 SF SI
PUSH SIDE MOUNT CLOSER.
Heading # 20

1 PR DOORS 130C-A EXTERIOR FROM VEST 130C RHRA

6-0 X 7-0 X 1-3/4 - AL DOOR/AIL FRAME
6 HINGES FBR191 4 1/2 X 4 1/2 US32D sT B2
1 PUSH/PULL SET 159D X 33" (13DC-H) LH US32D HA PHL
1 PUSH/PULL SET 159D X 33" (130C-A) RH US32D HA PHL
1 LOW ENERGY OPERATOR CLD-4990 628 sD AO
2 ACTUATOR CL4163 630 SD ACT
1 DOOR CLOSER CLD-4550 STD W/PA 689 SD co1

BRKT

2 WALL S8TOP 232W US32D HA WS
1 SADDLE THRESHOLD 454 & g AL NA TH2
2 DOOR SWEEP 200 NA X 36" NA SW

MOUNT AUTO OPERATOR ON RHR DOOR.
PUSH SIDE MOUNT CLOSER.
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Heading # 21

1 PR DOORS 130C-B VEST 130C FROM CORR 130B RHRA
6-0 X 7-0 X 1-3/4 - AL DOOR/AL FRAME
6 HINGES FBB179 4 1/2 X 4 1/2 Uus26Dn ST Bl
NRP SEC
2 POWER TRANSFER EPT 10 Sp28 VO EPT
1 EXIT DEVICE ELR TS 2608 X 2908C RHR 630 PR ED4
36" (130C-B)
1 EXIT DEVICE TS 2608 X 2908C 36" LHR 630 PR EDS
(130C-B)
2 RIM CYLINDER 12E-~72 STD 626 BE CYL
1 LOW ENERGY OPERATOR CLD-4990 628 SD AQ
2 ACTUATOR CL4163 630 8D ACT
1 DOOR CLOSER CLD-4550 STD W/PA 689 SD ool
BRKT
2 BALANCED MAGNETIC SWITCH 2707 AD-L 88 BMS
2 BRACKET 19442 88 BREKT
1 SADDLE THRESHOLD 424 X 720 AL NA TH2
GASKETING BY DOOR SUPPLIER.
MOUNT AUTO OPERATOR ON RHR DOOR.
Heading # 22
1 SGL DOOR A PMO OFFICE TO STAIR RH
3-0 X 7-0 X 1~3/4 - EX DOOR/EX FRAME
3 HINGES FBB179 4 1/2 X 4 1/2 US26D ST B5
1 LOCKSET 45H~-7D3H STD (A) RH 626 BE 1.04
1 DOOR CLOSER CLD~4550 STD W/PA 689 gD col
BRKT
1 WALL STOP 232W Us32p HA WS

PULL SIDE MOUNT CLOSER.
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Heading # 23
1 S5CGL DOOR D OFFICE 108 FROM STAIR LHR

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

3 HINGES FBB179 4 1/2 X 4 1/2 usz2ebd ST Bl
NRP SEC

1 EXIT DEVICE 2108 X 4908C (D) LHR 630 PR ED3

1 RIM CYLINDER 12E-72 8TD 626 BE CYL

1 DOOR CLOSER CLD-4550 STD W/PA 689 5D COl
BRXT ;

1l PROTECTICN PLATE 1908 8% X 34" Us32D HA XP

1 WALL STOP 232W Us3z2D HA WS

3 OPEN SILENCERS Ql4e SF SI

PUSH SIDE MOUNT CLOSER.

Heading # 25
1 SGL DOOR 141A OFFICE 122 FROM HALIL 1413 RHR

3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

3 HINGES FBB179 4 1/2 X 4 1/2 US26D ST Bi
NRP SEC

1 EXIT DEVICE 2108 X 4908C (141A) RHR 630 PR ED3

1 RIM CYLINDER 12E-72 8TD 626 BE CYL

1 DOOR CLOSER CLD-4550 STD W/PA 689 5D o1
BRXT

1 WALL STOP 232W US32D HA WS

3 OPEN SILENCERS Ql4e SF ST
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Heading # 25A
1 PR DOORS 142 OFFICE 122 TO PUBLISHING 142

2= 3-0 X 7-0 X 1-3/4 - WD DOOR/HM FRAME

NN

[y

HINGES
FLUSH BOLT
LOCKSET
DOOR CLOSER

WALL STOP
SADDLE THRESHOLD
GASKETING

OPEN SILENCERS

FBB179 4 1/2 X 4 1/2
282D 12"

45H-7A3H STD (142)
CLD-4550 STD W/PA
BRET

232W

424 X 720

160 V 1 X 96" + 2 X
96"

Ql46

RH

UuszeD
Us2eD
626
689

UsS32D
Al

8T
HA
BE
sSD

HA
NA
NA

SF

RHA

B5
B
L0o5
COlL

WS
THZ2
GAZ

ST

NNC14ZFD016E ADDENDUM No. 1
ATTACHMENT D

Page 15 of 16





FBL
PHL:
LG4
ELO4
LOE
L65
Li7
CYL
ED
EDZ
BD3
ED4
EDS
BED&
CoL
oz
BMS
BRKT
2O
ACT
B3I
SW
GA
GAL
GAZ
TH
TH1
TH2

ADBY
EPT
N1
N2
N3
Ng
N%
N&
N7

D N L T e T e T S S R S e T I I S S S SR S = - T I R AU S St

SHORYT CODE SCHEDULE

Product Description

HINGES FBR17% 4 1/2 X 4 1/2 NRP SEC
HINGES FBB19% 4 1/2 X 4 1/2
HINGES FBB19% 4 1/2 X 4 1/2 NRP
HINGES FBR1EB 4 1/2 X 2 1/2 NRP
HINGES FBBL7Y 4 1/2 X 4 1/2
PROTECTION PLATE 1965 8" X 344

WALL STOP 2320

FLOOR STOP 242F

FLUSH BOLT 282D 12

FLUSH BOLT 282D 24" TOP ROD
PUSH/PULL SET 159D X 330

TQCKSET 43H-TD3H §TD

ELECTRO-MECH LOCK
LOCKSET

45HW-TDEUIH STH RQE
48H-TA3H STD

PRIVACY SET 45H-0L3H
LOCKSET 45H-"TG3H 8TD
RIM CYLINDER 12E-72 8TD

EXIT DEVICE ELR 2408 X 2908C
EXIT DEVICE 2101

EXIT DEVICE
EXIT DEVICE
EXIT DEVICE
EXIT DEVICE
DOOR CLOSBER
DOOR CLOBER
BALANCED MAGNETIC

2108 X 4908C

ELR T8 2608 X 2908BC 36"
T8 2608 ¥ 2908C 36*
2408 X 2908A

CLD-4550 STD W/BA BRKT
CLD-4550 B

SWITCH 2707 AD-L

BRACKET 19442

LOW ENERGY OPERATOR <CLD-4990

ACTUATOR QL4163

OPEN SILENCER(S} Q146

DOOR SWEEP 200 MA X 367

GASKETING 5080 C-17 17°

GASKETING 160 V 1 X 38" 2 2 X 84"
GASKETING 160 V 1 X 26" + 2 X 987

SADDLE THRESHOLD

424 X 35"

SADDLE THRESHOLD 424 X 26"¢
SARDLE THRESHOLED 42¢ X 72%
AUTO DOOR BOTTOM 220 NA X 48"
AUTO DOOR BOTTOM 220 NA X 236"
POWER TRANSFER EPT 10

EXISTING TO REMAIN,

GASKETING BY DOOR SUPPLIER,

POWER SUPPLY & ACCESS CONTROL BY 20THERS.
PUSH SIDE MOUNT CLOSER.

PULL SIDE MOUNT CLOSER.

MOUNT AUTO CPERATOR ON RHR DOOR.

ACCESS CONTROL & POWER SUPPLY BY 20THERS.

Mig

ST
ST
ST
5T

EEEEEBE S

BE
BE
BE
BE
BE
BR
PR
PR
PR
PR
PR
8D
SD
88
88
£D
£
SF
NA
NA
NA,
NA
Uiy
NA
NA
NA
NA
Vo

Finish Code

628
630

B E

AL

Sp2s
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NNC14ZFDO16E ADDENDUM No. 1
ATTACHMENT E
SECTION 28 31 00.98

FIRE-ALARM SYSTEMS

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by

the basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2012; Amendment 1 2012) Life Safety Code
NFPA 70 (2014) National Electrical Code
NFPA 72 (2010; TIA 10-4) National Fire Alarm and

Signaling Code

NFPA 90A (2012) Standard for the Installation of
Air Conditioning and Ventilating Systems

UNDERWRITERS LABORATORIES (UL)

UL 1971 (2002; Reprint Oct 2008) Signaling Devices
for the Hearing Impaired

UL 268 (2009) Smoke Detectors for Fire Alarm
Systems
UL 38 (2008; Reprint Dec 2008) Manual Signaling

Boxes for Fire Alarm Systems
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)
NASA-STD-8719.11 (2000) Safety Standard for Fire Protection
1.2 SYSTEM REQUIREMENTS

Building 14 has an existing fire alarm system which shall be modified
under this project.

Fire alarm system shall be a supervised, noncoded electrical alarm system
with NFPA 72 Style B (Class B) initiating device circuits and NFPA 72
Style 7 (Class A) signaling line circuits. The fire alarm system shall
activate the protected facility's alarm notification appliances, and
perform other life safety functions such as the shutdown of air handling
equipment and the recall of elevators, upon operation of one or more
initiating devices. This system shall conform to the applicable
requirements of NFPA 72, NFPA 70, NFPA 90A, NFPA 101 and NASA-STD-8719.11.

Initiating device circuits shall be electronically supervised to detect a
single open or a single ground and report these as a trouble condition. A
wire-to-wire short of these circuits shall be alarmed.
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Signaling line circuits shall be arranged so that an open circuit, a
ground, a wire-to-wire short, or an open circuit will not prevent the
receipt of an alarm.

The fire alarm system shall be an intelligent system comprised of both
hardware and software components.

The fire alarm system is a fully functional standalone node on an
operational multi-node network. The fire alarm system shall not only
protect the facility within which it is located, but also continuously
communicate its status and alarms to Emergency Dispatch in Building 14,
where trained personnel are in constant attendance to respond to
emergencies.

The fire alarm system electrical components shall be suitable for
operation in the following environment:

Temperature: 32°F to 120°F
Humidity: 0-93% RH, non-condensing.

The fire alarm system is a Siemens (Landis Division) model ALS3.
1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Equipment Data Lists (identifying the Part Number, Quantity,
Description, Vendor, and Location) of all supplied fire alarm
system equipment.

SD-02 Shop Drawings

AutoCAD Release 2012 compatible CAD drawings of the Fire Alarm
System on CD, that include a Cover Sheet, Audible and Visible
Riser Diagrams, Addressable Loop Riser Diagrams, Floor Plans
(showing location of the Fire Alarm Control Panel, power source,
Static Graphic Panel, Fire Alarm Auxiliary Panels, Remote Booster
Power Supplies, initiating devices, remote alarm LEDs, intelligent
modules, and notification appliances) Typical Device Wiring
Diagrams, Typical Installation Diagrams, Fire Alarm Control Panel
Layout, Fire Alarm Auxiliary Panel Layouts, Remote Booster Power
Supply Wiring Diagrams, and Static Fire Alarm Graphic Panel
drawing.

SD-03 Product Data

Technical Specification Sheets for all fire alarm equipment.
SD-05 Design Data

Calculations for strobe circuit voltage drop and battery size.

Calculations for horn circuit voltage drop and battery size.
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Intelligent Module Device Graphical map showing the physical
location sequence, including T-taps, of all fire alarm input
modules, signal modules, control relay modules, and smoke
detectors, connected to the fire alarm control panel.

Object List (identifying the Logical Address, Label, Device Type,
Slot Position, and Message) for all supplied fire alarm system
software objects

Point Definition Report (identifying the Point System name, Point
Name, Panel Name, Point Address, Graphic Name, and Informational
Text) for all supplied fire alarm system software points.

SD-06 Test Reports
Test reports shall be submitted for the following:

NFPA 72 Record of Completion
NFPA 72 Test Methods
NFPA 72 Inspection and Testing Form

SD-07 Certificates

Certificates from the manufacturer shall be submitted for the
following items showing conformance with the referenced standards
contained in this section.

State of Ohio fire alarm license
Siemens fire alarm system certification

1.4 QUALITY ASSURANCE

Equipment to be provided shall be the standard catalog product of a
manufacturer regularly engaged in the manufacture of fire-alarm equipment.
Fire-alarm equipment shall be the latest standard design and listed by
Underwriters' Laboratories and approved by Factory Mutual. Devices shall
be approved by the fire alarm system manufacturer and the authority having
jurisdiction for use with the new or existing fire alarm systems.

1.5 FIRE ALARM CONTRACTOR QUALIFICATIONS

The fire alarm contractor shall be licensed by the State of Ohio to
perform such work and shall be certified by the fire alarm system
manufacturer to install and test his equipment.

A licensed fire alarm contractor shall supervise the installation and
testing on the fire-alarm system at the site.

Licensed fire alarm contractor shall have conducted installation and
testing for not less than five projects of comparable size and complexity.

Work shall be done by or under the direct supervision of the licensed fire
alarm contractor.
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PART 2 PRODUCTS

2

2

.1 FIRE ALARM SYSTEMS

The modified fire alarm system shall include, but not be limited to, the
following components:

Control Panel

Auxiliary Panel (with Power Supplies, Control Modules, and Module
Mounting Plates)

Remote Booster Power Supplies

Graphic Panel

Multisensor Detectors

Photoelectric (Duct) Detectors

Manual Pull Stations

Horn/Strobes

Strobe-Only Units

Input Modules

Signal Modules

Control Relay Modules

Control Relays

Wiring, Raceway, and End-of-Line Devices
Power Sources

System Programming

.2 FIRE ALARM CONTROL PANEL

The existing Fire Alarm Control Panel (FACP) is a Siemens model ALS3
consisting of the following components:

One (1) 3-CAB5-LG w/Batteries
One (1) 3-TAMP5

One (1) 3-LRMF

One (1) 3-PPS/M

One (1) 3-CPU

One (1) 3-RS485

One (1) 3-SSDC

One (1) 3-12/S1RY

One (1) 3-LCD

The FACP is a node on an existing multi-processor based network system
designed specifically for fire and life safety applications. The FACP is
UL 864 listed under categories UOJZ and APOU.

.3 AUXILIARY PANEL AND MODULE MOUNTING PLATE

The fire alarm auxiliary panel shall be utilized in applications where a
remote panel is needed to mount devices such as intelligent auxiliary
power supplies, intelligent audio amplifiers, digital message modules,
input modules, signal modules, control relay modules. These devices do
not mount within the FACP.

The fire alarm auxiliary panel shall be a NEMA Type 12 panel, made of 14
gauge steel, with continuous hinge, padlock kit, and sub panel, Hoffman
model A-14128CH, with sub panel model A-14P12 and padlock kit model
A-PLKJIC, or approved equal. The auxiliary panel shall be painted red and
permanently identified with its name (e.g., AUX 3).
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The fire alarm modules shall be mounted on a mounting plate, Siemens model
SIGA-MP1, within the fire alarm auxiliary panel. The mounting plate shall
be made of 1/8" (3 mm) aluminum and measure approximately 9" wide x 6"
high (225 mm x 150 mm). The mounting plate shall have space available for
four (4) large modules, such as fire alarm signal modules, or eight (8)
small modules, such as fire alarm input modules and control relay modules.
The modules shall have tabs that lock in the mounting plate.

2.4 REMOTE BOOSTER POWER SUPPLY

The remote booster power supply provides additional power to signaling
devices, typically visible notification appliances. The power supply
requires 120 Vac, 60 Hz, 250 W. It also requires two batteries, each 12
Vdc, 10 AH. The power supply provides four outputs, each rated 3.0 A at
24 Vdc, with a 10 A maximum total. The power supply is supplied with its
own enclosure providing space for fire alarm interface modules and the
batteries. The power supply enclosure shall be permanently identified
with its name (e.g., BPS14).

2.5 GRAPHIC PANEL

The Fire Alarm Graphic Panel shall be the static type, consisting of a
non-fading photographic image of the building floor plans, complete with
Room Numbers, a North arrow, and a "You Are Here" reference, mounted
behind a transparent plastic sheet.

2.6 MULTISENSOR DETECTOR

The fire alarm smoke detector shall be an intelligent multisensor type,
Siemens model SIGA-IPHS-LG, complete with detector base model SIGA-SB.

The detector shall integrate three fire-sensing elements (Ionization,
Photoelectric, and Heat) into one unit. The detector shall respond to
smoldering fires, flaming fires, and heat. The ion sensor shall utilize
0.135 mC of Americium 241 to detect invisible smoke particles. The photo
sensor shall use the light scattering principle to detect visible smoke
particles. The heat sensor shall be set to alarm at 65°F (18°C) above
ambient. The detector shall be listed under UL 268.

Detector heads shall be snap-in units and shall contain no moving parts.
Replacements of readjustments shall not be required to restore it to
normal operation after an alarm condition. Sensitivity shall be adjustable
to compensate for ambient operating conditions.

Bases shall have terminals for making connections and shall incorporate
light emitting diodes that shall provide a visual indication when the
detector is polled and when it is in alarm. Detectors heads shall be
connected to the bases by rotating the heads clockwise until they snap
into the locked position.

Detector components shall be rust and corrosion-resistant.

For locations where the multisensor detector would not be visible from the
finished floor, the detector shall be supplied with a remote alarm LED,
Siemens model SIGA-LED-LG.

The detector shall be permanently identified with its logical address.
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2.7 PHOTOELECTRIC (DUCT) DETECTOR

The fire alarm duct detector shall be an intelligent photoelectric type,
Siemens model SIGA-PS-LG, complete with detector base model SIGA-SB,
detector housing model SIGA-DH, and detector air sampling inlet tube model
6261-0xx, where the digits xx vary with the specified tube length.

The analog photoelectric sensor shall utilize the light scattering
principle to detect visible smoke particles. The detector shall be
suitable for high air velocity duct applications, up to 5,000 ft/min (25
m/sec) . The percent smoke obscuration per foot alarm set point shall be
field selectable to any of five sensitivity settings ranging from 1.0% to
3.5%. The detector shall be listed under UL 268.

Detector heads shall be snap-in units and shall contain no moving parts.
Replacements of readjustments shall not be required to restore it to
normal operation after an alarm condition. Sensitivity shall be adjustable
to compensate for ambient operating conditions.

Bases shall have terminals for making connections and shall incorporate
light emitting diodes that shall provide a visual indication when the
detector is polled and when it is in alarm. Detectors heads shall be
connected to the bases by rotating the heads clockwise until they snap
into the locked position.

Detector components shall be rust and corrosion-resistant.

Duct detector housing assemblies shall facilitate the mounting of
photoelectric detectors on ducts. Each duct housing shall be packaged with
detailed installation instructions, gaskets, and a self-adhesive drilling
template. The large access door shall be completely removable to allow
fast detector installation and field wiring connections. The 16 gauge
steel housing shall be finished in baked red enamel. The housing shall be
provided with an integral exhaust tube.

The air sampling inlet tube shall span the entire width of the air duct.

Tubes longer than 3 feet shall be supported at both ends. The tubes shall
be available in sizes from 8 inches to 10 feet, and be easily cut to fit

any intermediate duct width.

Each duct detector shall be supplied with a control relay module, Siemens
model SIGA-CR. The control relay function shall be to automatically stop

the air distribution system fan upon the associated duct detector sensing
the presence of smoke.

For locations where the duct detector would not be visible from the
finished floor, the detector shall be supplied with a remote alarm LED,
Siemens model SIGA-LED-LG.

The detector shall be permanently identified with its logical address.
2.8 MANUAL PULL STATION

The fire alarm manual pull station shall be an intelligent double action,
single stage type, Siemens model SIGA-278 complete with surface mount
backbox model 227193-11. The fire alarm station shall be of lexan
construction with an internal toggle switch. It shall be provided with a
key locked test feature. The station shall be finished in red with white
"LIFT THEN PULL HANDLE" lettering. The manual station shall be suitable
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for mounting on North American 2%" (64mm) deep l-gang boxes and 1%" (38mm)
deep 4" square boxes with 1l-gang covers. The manual station shall be
listed under UL 38.

The pull station shall be permanently identified with its logical address.
2.9 HORN/STROBE

The standard fire alarm horn/strobe for indoor applications shall be the
wall mount temporal style, Siemens model 757-7A-T.

The horn shall be selectable for self-synchronizing temporal signal or
steady tone. No external sync-control modules shall be required. The horn
shall have both high (98 dBA) and low (94 dBA) sound outputs.

The horn/strobe shall be suitable for indoor locations. For flush
mounting, the horn/strobe shall mount to a North American 4" (102 mm)
square box, 1-1/2" (38mm) deep with 1-1/2" (38mm) extension ring. For
surface mounting, the horn/strobe shall mount to a Siemens model 757A-SB
red box, 5-5/8" (143mm) square, 3-9/16" (91mm) deep. The horn/strobe
shall be supplied with a mounting plate and slotted drive screw. Separate
screw terminals shall be provided for the horn and the strobe wiring.

The strobe shall be self-synchronized to flash once per second. No
external sync-control modules shall be required. The strobe shall be rated
15/75 candela. The strobe flash tube enclosure shall be made of clear
lexan supplied with a "FIRE" lens marking. The strobe shall be listed
under UL 1971 and satisfy the Americans with Disabilities Act (ADA)
Accessibility Guidelines.

For outdoor applications the fire alarm horn/strobe shall be the wall
mount style, Siemens model 757-7A-T complete with weatherproof backbox,
Siemens Model 757A-WB.

The horn/strobe shall be permanently identified with both its audible and
visible appliance numbers. For the audible appliance list the audible
circuit number and the device number. (e.g., A20-2). For the visible
appliance list the BPS number, the circuit number, and the device number
(e.g., S18-2-3).

2.10 STROBE-ONLY UNIT

The fire alarm strobe-only unit shall be the wall mount style, Siemens
model 405-7A-T.

The strobe shall be self-synchronized to flash once per second. No
external sync-control modules shall be required. The strobe shall be
rated 15/75 candela. The strobe flash tube enclosure shall be made of
clear Lexan supplied with a "FIRE" lens marking. The strobe shall be
mounted on a steel plate with a durable baked red finish. The strobe
shall be listed under UL 1971 and satisfy the Americans with Disabilities
Act (ADA) Accessibility Guidelines.

The strobe shall mount to a North American 4" (102 mm) square electrical
box, 1 1/2" (38mm) deep minimum. Weatherproof wall boxes shall be
provided for outdoor mounting. Screw terminals shall be provided for the
strobe wiring.

The strobe shall be permanently identified with its BPS number, the
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circuit number, and the device number (e.g., S18-2-3).
2.11 INPUT MODULE

The fire alarm input modules shall be provided in two styles, a single
input module, Siemens model SIGA-CT1l, and a dual input module, Siemens
model SIGA-CT2. The input module shall provide one (1) or two (2)
supervised Class B input circuits capable of a minimum of 4 personalities,
each with a distinct operation. The input module shall support the
following circuit types:

Normally-Open Alarm Latching (Manual Stations, Heat Detectors, etc.)
Normally-Open Alarm Delayed Latching (Water Flow Switches)

Normally-Open Active Non-Latching (Monitor Fans, Dampers, Doors, etc.)
Normally-Open Active Latching (Supervisory, Tamper Switches).

The input module shall be supplied with a surface mount 1l-gang box, a red
wall plate, and self-adhesive label "FIRE ALARM MODULE", Siemens model
27193-11, or be mounted within an auxiliary panel.

The module shall be permanently identified with its logical address.
2.12 SIGNAL MODULE

The fire alarm signal modules shall be provided in two styles, a single
input signal module, Siemens model SIGA-CCl, and a dual input signal
module, Siemens model SIGA-CC2. The signal module shall provide one (1) or
two (2) supervised Class B output circuit capable of a minimum of 2
personalities, each with a distinct operation. When selected as an
Audible/Visible Signal Power Selector, the module shall be capable of
connecting alarm notification appliance circuits to their power inputs.

The signal module shall support the following operations:

Audible/Visible Signal Power Selector (Polarized 24 Vdc @ 2 A, 25 Vrms
@ 50 W or 70 Vrms @ 35 W)
Telephone Power Selector with Ring Tone (Fire Fighter's Telephone)

The signal module shall be supplied with a surface mount 2-gang box, a red
wall plate, and self-adhesive label "FIRE ALARM MODULE", Siemens model
27193-21.

For power supervision, each fire alarm signal module shall be provided
with a UL listed control relay, Siemens model PAM-1, a UL listed
End-Of-Line 47 KOhm device, and a fire alarm single input module, Siemens
model SIGA-CT1.

The module shall be permanently identified with its logical address.
2.13 CONTROL RELAY MODULE

The fire alarm control relay module shall be a Siemens model SIGA-CR. The
control relay module shall provide one form "C" dry relay contact rated 2
amps at 24 Vdc to control external appliances or equipment shutdown.

The control relay module shall be supplied with a surface mount 1-gang
box, a red wall plate, and self-adhesive label "FIRE ALARM MODULE",
Siemens model 27193-11.

The module shall be permanently identified with its logical address.
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2.14 CONTROL RELAY

The standard control relay shall be square based, general purpose, Dayton
Super Series.

Control relays shall be supplied with a push-to-test button for manual
operation, an LED lamp to indicate the coil On/Off status, and an I.D.
tag/write label for quick identification.

Control relays shall have 11 pin, 3PDT, 12 A resistive contact rating; 24
Vac coil (model 5Z532), or 120 Vac coil (model 5Z526), complete with
socket (model 5X853), or approved equal.

Control relays shall have their function clearly labeled and be mounted
within an auxiliary panel.

The relay shall be permanently identified with the logical address of the
associated module.

2.15 WIRING, RACEWAY, AND END-OF-LINE DEVICES

Fire alarm wiring and raceway equipment shall be in conformance with the
requirements of NFPA 70.

All fire alarm wiring shall be new, utilizing copper conductors.

All fire alarm wiring shall be installed in new conduit, either rigid
metal or electrical metallic tubing depending upon the location. The fire
alarm conduit shall have a minimum inside diameter of 3/4" (19 mm).

Fire alarm initiating device circuits and alarm notification appliance
circuits shall be provided with UL listed End-Of-Line (EOL) 47 KOhm
devices.

2.16 SYSTEM POWER SOURCE

Normal power for the shall be 120 V, 60 Hz, provided by a dedicated
branch circuit.

PART 3 EXECUTION
3.1 SYSTEM SEQUENCE OF OPERATION
3.1.1 Normal Operation

Normal operation shall be identified by the green power LED on the FACP
Liquid Crystal Display (LCD) Module being "ON". All other FACP trouble and
alarm indications shall be "OFF". The LCD shall be clear of messages. No
trouble or alarm conditions for this fire alarm system shall be remotely
displayed in Emergency Dispatch, Building 14.

3.1.2 Trouble Condition

A trouble condition shall be identified both wvisually and audibly at the
FACP. Separate yellow LEDs on the LCD Module shall be "ON" if a portion of
the fire alarm system is under test, if a portion has been disabled by a
user, if the CPU failed, or if a ground fault occurred. The LCD shall
display a message, and the trouble message queue light shall be "ON". The
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internal FACP buzzer shall be activated. A trouble message for this fire
alarm system shall be remotely displayed in Emergency Dispatch, Building
14.

3.1.3 Alarm Condition

An alarm condition shall be identified both visibly and audibly
throughout the protected facility. All horn/strobes and strobe-only units
shall be activated. All life safety controlled functions, such as the
shutdown of air handling equipment and the recall of elevators, shall be
initiated. At the FACP, the LCD shall display a message, and the alarm
message queue light shall be "ON". The internal FACP buzzer shall be
activated. In addition, an alarm message for this fire alarm system shall
be remotely displayed in Emergency Dispatch, Building 14.

3.2 INSTALLATION

The fire alarm system installation shall be in accordance with NFPA 72 and
with the manufacturer's instructions.

All fire alarm system equipment shall be mounted within the protected
facility at the locations shown on the contract design drawings. All
installed fire alarm system equipment shall be accessible for operation,
maintenance, and repair.

3.2.1 Auxiliary Panel and Remote Booster Power Supply

The fire alarm auxiliary panels and remote booster power supplies shall be
surface mounted near the equipment they serve.

3.2.2 Graphic Panel

The fire alarm graphic panel shall be surface mounted adjacent to the
FACP, with centerline approximately 5'6" (1650 mm) AFF.

3.2.3 Multisensor Detector

Remote alarm LED units, 1f any, shall be ceiling mounted within 2'0" (600
mm) of the associated fire alarm multisensor detector's centerline and be
visible from the finished floor. The LED bezel shall be painted BLUE for
detectors mounted above the hung ceiling, and WHITE for detectors mounted
under the raised floor.

3.2.4 Photoelectric (Duct) Detector

The fire alarm photoelectric detectors shall be mounted in conformance
with NFPA 90A, downstream of the air filters and ahead of any branch
connections in the air supply duct.

Remote alarm LED units, 1f any, shall be mounted as close as possible to
the associated detector and be visible from the finished floor. The LED
bezel shall be painted GREEN.

3.2.5 Manual Pull Station

Fire alarm manual pull stations shall be mounted within 5'-0" (1500 mm) of
each grade exit discharge and in corridors adjacent to each exit stairway.
The operable portion of the pull stations shall be between 3'6" and 4'é6"
(1050 mm and 1350 mm) AFF
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3.2.6 Audible Notification Appliances

Wall-mounted audible notification appliances shall be mounted with their
tops not less than 90 inches AFF and not less than 6 inches below the
finished ceilings. (Wall-mounted combination audible/visible notification
appliances shall be installed with their bottoms not less than 80 inches
AFF and not more than 96 inches AFF.)

The sound level shall be at least 70 dBA throughout the office space,
general building areas, and corridors measured 5 inches above the
finished floor. The sound level in all areas shall be at least 15 dBA
above the average sound level.

The design for the placement and location of all audible notification
appliances shall be based on the applicable calculation methods contained
in the SFPE Handbook of Fire Protection Engineering for calculation sound
attenuation through doors and walls.

Audible notification appliance circuits shall have a minimum 25 percent
spare capacity to accommodate the installation of future additional
audible notification devices.

A minimum of two (2) separate fire alarm audible notification appliance
circuits shall be provided on each floor.

3.2.7 Visible Notification Appliances

Wall-mounted visible notification appliances shall be installed with their
bottoms not less than 80 inches AFF and not more than 96 inches AFF.

Visible notification appliances shall only be required to be installed in
public and common areas, such as lobbies, rest rooms, conference rooms,
auditoriums, cafeterias, corridors, and outdoor exits, and in the
individual offices of hearing impaired personnel.

Visible notification appliances shall be located not more than 15'-0"
from the end of a corridor with separation not greater than 100'-0"
between appliances.

Visible notification appliances circuits shall have a minimum 25 percent
spare capacity to accommodate the installation of future additional
visible notification devices.

A minimum of two (2) separate fire alarm visible notification appliance
circuits shall be provided on each floor.

3.2.8 Wiring and Raceway

Fire alarm wiring and raceway shall be installed in accordance with NFPA
70 and with the instructions of the fire alarm system vendor.
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Fire alarm system wiring shall be permanently marked at all terminations.
All new wiring shall be continuous with no splices between devices.

All fire alarm initiating device circuits shall not be connected until
approved by the authority having jurisdiction. Initiating device circuits
are typically approved for connection just prior to the fire alarm system
testing.

The fire alarm system wiring shall be installed in a separate dedicated
raceway.

3.2.9 System Power Source

The fire alarm system power source, both panel number and breaker number,
shall be legibly marked on the inside of the Auxiliary Panel door, or the
Remote Booster Power Supply door with a permanent marker.

3.2.10 System Program

The FACP shall be programmed to monitor the new initiating devices, to
control the new notification appliances, and to perform the facility's
life safety functions. Custom informational text messages shall be added
for each software point. These messages shall be viewable from the FACP
liquid crystal display module.

The operational Siemens System 600 Apogee multi-node network head-end
shall also be programmed to monitor the fire alarm system from Emergency
Dispatch in Building 14. Custom informational text messages shall be added
for each software point so that they are viewable in Building 14. In
addition, floor plans for the facilities protected by the fire alarm
system shall be added so that each software point is graphically linked to
a physical location, pinpointing the device in alarm for emergency
response personnel.

3.3 FIRE ALARM TESTING

All fire alarm systems, both new and existing, shall be tested in
accordance with NFPA 72. Testing shall include verification that the fire
alarm system, both the standalone node and the remote reporting at
Building 14, operates properly.

All fire alarm system defects and malfunctions shall be corrected.

A record of completion, the test methods utilized, and the test results
shall be submitted.

3.3.1 Record Of Completion

After the installation of the fire alarm system, an NFPA 72 Record of
Completion shall be submitted. The Record of Completion shall identify the
name of the protected property, the authority having jurisdiction, the
type of system installed, the quantities of alarm initiating devices, the
quantities of supervisory signal initiating devices, the quantities of
alarm notification appliances, the system power supply, the system
software, and comments.

Any changes to the fire alarm system shall require the submission of a
revised Record of Completion.
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3.3.2 Initial Acceptance Test

The initial acceptance test of the fire alarm system shall be in
accordance with the Test Methods table in NFPA 72. This table outlines the
tests to be performed on the FACP, the power supply, the batteries, the
wiring, the initiating devices, the notification appliances, special
equipment, and the remote equipment in Emergency Dispatch, Building 14.
The initial test results shall be documented on the NFPA 72 Inspection and
Testing Form. The Inspection and Testing Form shall include the
organization that performed the tests and the signature of the inspector.

3.3.3 Reacceptance Test

A reacceptance test of the fire alarm system shall be performed if any of
the components are added or deleted, if any of the hardware or wiring is
modified, repaired, or adjusted, or if any of the software is changed.

All components, hardware, wiring, and software known to be affected by the
changes shall be 100 percent tested. In addition, 10 percent of initiating
devices that are not directly affected by the change shall also be tested.

The reacceptance test of the fire alarm system shall be in accordance with
the Test Methods table in NFPA 72. The reacceptance test results shall be
documented on the NFPA 72 Inspection And Testing Form.

-- End of Section --
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NNC14ZFDO16E ADDENDUM No. 1
ATTACHMENT F
SECTION 31 00 00.98
EARTHWORK
PART 1  GENERAL
1.1 Related Requirements

Section 01 35 43.98 ENVIRONMENTAL PROTECTION PROCEDURES for disposal of
construction and demolition waste.

Section 32 92 19 SEEDING for topsoil placement.
1.2 CRITERIA FOR BIDDING
Base bids on the following criteria:
a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated,
will not be encountered.

c. Dewatering is the responsibility of the contractor regardless of
when water is encountered.

1.3 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by

the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO T 103 (2008) Standard Method of Test for
Soundness of Aggregates by Freezing and
Thawing

AASHTO T 180 (2010) Standard Method of Test for
Moisture-Density Relations of Soils Using
a 4.54-kg (10-1b) Rammer and a 457-mm
(18-in.) Drop

AASHTO T 2 (2000) Sampling of Aggregates

AASHTO T 224 (2001; R 2004) Correction for Coarse
Particles in the Soil Compaction Test

AASHTO T 87 (1986; R 2000) the Dry Preparation of
Disturbed Soil and Soil Aggregate Samples
for Test

ASTM INTERNATIONAL (ASTM)

ASTM C 117 (2004) Standard Test Method for Materials
Finer than 75-um (No. 200) Sieve in
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Mineral Aggregates by Washing

ASTM C 131 (2006) Standard Test Method for Resistance
to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the
Los Angeles Machine

ASTM C 136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM C 88 (2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate

ASTM D 1140 (2000; R 2006) Amount of Material in Soils
Finer than the No. 200 (75-micrometer)
Sieve

ASTM D 1556 (2007) Density and Unit Weight of Soil in

Place by the Sand-Cone Method

ASTM D 1557 (2009) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/£ft3) (2700 kN-m/m3)

ASTM D 2216 (2010) Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

ASTM D 2487 (2006el) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 2922 (2005) Standard Test Methods for Density
of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)

ASTM D 2940/D 2940M (2009) Standard Specification for Graded
Aggregate Material for Bases or Subbases
for Highways or Airports

ASTM D 422 (1963; R 2007) Particle-Size Analysis of
Soils
ASTM D 4318 (2010) Liquid Limit, Plastic Limit, and

Plasticity Index of Soils
STATE OF OHIO DEPARTMENT OF TRANSPORTATION (ODOT)

ODOT (2008) Construction and Material
Specifications

1.4 DEFINITIONS FOR GENERAL EARTHWORK
1.4.1 Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D 2487 as
GW, GP, GM, GP-GM, GW-GM, SW, SP, SM, SW-SM, SP-SM, CL, ML, and CL-ML.
Satisfactory materials for grading comprise stones less than 8 inches,
except for fill material for pavements which comprise stones less than 3
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inches in any dimension. Satisfactory materials for filling and
backfilling comprise fill materials able to be compacted as specified and
approved by the geotechnical engineer for the specific purpose.

1.4.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material. Notify the Contracting Officer when
encountering any contaminated materials.

1.4.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW,
GP, SW, and SP. Cohegive materials include materials classified as GC,
SC, ML, and CL. Materials classified as GM and SM will be identified as
cohesionless only when the fines are nonplastic. Perform testing,
required for classifying materials, in accordance with ASTM D 4318,

ASTM C 136, ASTM D 422, and ASTM D 1140.

1.4.4 Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is
expressed as a percentage of the maximum density obtained by the test
procedure presented in ASTM D 1557 abbreviated as a percent of laboratory
maximum density. Since ASTM D 1557 applies only to soils that have 30
percent or less by weight of their particles retained on the 3/4 inch
sieve, express the degree of compaction for material having more than 30
percent by weight of their particles retained on the 3/4 inch sieve as a
percentage of the maximum density in accordance with AASHTO T 180 and
corrected with AASHTO T 224. To maintain the same percentage of coarse
material, use the "remove and replace" procedure as described in NOTE 8
of Paragraph 7.2 in AASHTO T 180.

1.4.5 Topsoil

All topsoil shall be stockpiled and used in grass areas per ODOT Item
651.02. Material suitable for topsoils obtained from excavations is
defined as: Natural, friable soil representative of productive,
well-drained soils in the area, free of subsoil, stumps, rocks larger than
one inch diameter, brush, weeds, toxic substances, and other material
detrimental to plant growth. Amend topsoil pH range to obtain a pH of 5.5
to 7. All preparation of topsoil areas to be per ODOT Item 659.10. All
landscape bed areas and parking lot grass islands shall use natural
screened topsoil approved by NASA and NASA testing requirements.

1.4.6 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding 1/2 cubic yard in
volume. Removal of hard material will not be considered rock excavation
because of intermittent drilling that is performed merely to increase
production.
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1.4.7 Unstable Material

Unstable material are too wet to properly support the utility pipe,
conduit, or appurtenant structure or to be properly compacted.

1.4.8 Select Granular Material
1.4.8.1 General Requirements

All aggregate to meet ODOT 703 and must be limestone, except slag will not
be permitted.

1.4.9 Initial Backfill Material
Initial backfill consists of select granular material or satisfactory
materials free from rocks 3 inches or larger in any dimension or free from
rocks of such size as recommended by the pipe manufacturer, whichever is
smaller. When the pipe is coated or wrapped for corrosion protection,
free the initial backfill material of stones larger than 3 inches in any
dimension or as recommended by the pipe manufacturer, whichever is smaller.

1.4.10 Soils

All earthwork activities shall be per ODOT Items 203 and 204 wherever
applicable.

1.5 SYSTEM DESCRIPTION
Subsurface soil boring logs and subsoil investigation report are appended
to the SPECIAL CONTRACT REQUIREMENTS. The data represents the best
subsurface information available; however, variations may exist in the
subsurface between boring locations. This information is provided for
informational purposes only.

1.5.1 Classification of Excavation

Finish the specified excavation on a classified basis, in accordance with
the following designations and classifications.

1.5.1.1 Common Excavation

Include common excavation with the satisfactory removal and disposal of
all materials not classified as rock excavation.

1.5.2 Blasting

Blasting will not be permitted.
1.5.3 Dewatering Work Plan

Submit procedures for accomplishing dewatering work.
1.6 SUBMITTALS

Government approval is required for all submittals. Submit the following
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
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1.

1.

Utilization of Excavated Materials
Opening of any Excavation or Borrow Pit

Procedure and location for disposal of unused satisfactory
material. Proposed source of borrow material. Advance notice on
the opening of excavation or borrow areas.

SD-06 Test Reports

Testing; G
Borrow Site Testing; G

Within 24 hours of conclusion of physical tests, 6 copies of
test results, including calibration curves and results of
calibration tests. Results of testing at the borrow site.

SD-07 Certificates

Testing; G

Qualifications of the Corps validated commercial testing
laboratory or the Contractor's validated testing facilities.

Qualifications of Contractor's geotechnical engineer.
7 SAMPLING AND TESTING
7.1 Tests for Proposed Soil Materials

Materials shall be approved by the Contracting Officer prior to start of
work.

Soil materials proposed for use in the work shall be tested as follows.

MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
Satis- Sampling AASHTO T 2 One from each
factory source of
soil Preparation of AASHTO T 87 materials to
materials samples determine con-
formance to

Sieve analysis ASTM C 136 definition of

is of fine and satisfactory soil

coarse aggre- materials;

gates additional tests

whenever there
is any apparent
change

Amount of ASTM C 117
material pass-
ing No. 200

sieve
Liquid limit ASTM D 4318
Plastic limit ASTM D 4318

and plasticity
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MATERIAL

1.7.2

REQUIREMENT
index

Mechanical
analysis

Moisture-
density
relations

Los Angeles
abrasion of
coarse aggre-
gates

Freezing and
thawing sound-
ness of aggre-
gates

Magnesium Sul-
fate Soundness
Test

Relocation

TEST METHOD

ASTM D 422

ASTM D 1557

ASTM C 131

AASHTO T 103

ASTM C 88

Quality Control Testing During Construction

Soil materials shall be tested during construction as

MATERIAL

Soil
materials
specified

Soil
materials
prior to
compaction

REQUIREMENT

Sieve analysis
of fine and
coarse aggre-
gates

Amount of
material pass-
ing No. 200
sieve

Moisture con-
tent of subbase
material

Moisture-den-

sity relations
of soil

SECTION 31

TEST METHOD

ASTM C 136

ASTM C 117

ASTM D 2216

ASTM D 1557

00 00.98 Page 6

20297

NUMBER OF TESTS

As required to
determine moist-
ure-density re-
gquirement of
materials from
each source

One for each
soil material
from each
source if
called for in
reference
specification

follows:

NUMBER OF TESTS

One daily for
each soil
material from
each source;
additional test
whenever there
is any apparent
change

One of each
type of sub-
grade soil
material except
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MATERIAL REQUIREMENT TEST METHOD NUMBER OF TESTS
under backfill
for structures;
one for each
backfill and
fill material
from each
source

Soil Density of ASTM D 1556, At least three

material- soil-in-place Sand Cone daily for each

in-place Method or subgrade soil

after com- ASTM D 2922, material and

paction Nuclear for each
Method layer of back-
(when fill and fill
approved by material;
Contracting additional
Officer) test whenever

there is any
change in
moisture
conditions
1.7.3 Test Reports
No soil material shall be used until test reports have been reviewed and
approved.
1.7.4 Evaluation of Test Results
Results of density of soil-in-place tests shall be considered satisfactory
if the average of any group of four consecutive density tests which may be
selected is in each instance equal to or greater than the specified
density, and if not more than one density test in five has a value more
than 2 percentage points below the specified density.

PART 2 PRODUCTS

2.1 REQUIREMENTS FOR OFFSITE SOILS

2.1.1 Requirements for Offsite Soils

and SHED standards. The
no additional cost to the
be approved by NASA. Do
approved by the

All testing shall conform to NASA Environmental
testing for the soil shall be per contractor at
Government. All testing and offsite soil shall
not bring material onsite until tests have been
Contracting Officer.
2.1.2 Environment Testing Requirements
Contractor shall provide the source of the soil. If the soil is taken
from multiple areas and then taken to the suppliers site to
manufacture soil then a list of locations that the soil was sourced
from will be required.

Contractor shall provide chemical analysis of the soil coming into
NASA GRC. The parameters that the soil shall be tested for are as

SECTION 31 00 00.98 Page 7
NNC14ZFD016E ADDENDUM No. 1
ATTACHMENT F

Page 7 of 16





COF20297 Building 14 Modifications for LTID Relocation 20297

follows:

> Volatile Organic Compounds (VOCs)

> Semi-Volatile Organic Compounds (SVOCs)
> RCRA Metals

> Polychlorinated Biphenyl (PCBs)

For non-manufactured soil from a single virgin source, existing soil
analysis data may be used if it meets the list of analysis parameters
above. If no analytical data exists, the contractor may need to have
a sample analyzed for the parameters listed above. If Phase 1
Environmental Site Assessment (ESA) and Phase 2 ESA reports exist then
this data may be supplied to NASA for review to determine if the soil
meets NASA GRC's Environmental Standards. If data is not acceptable
by NASA GRC, soil tests must be completed at no additional cost to the
government.

> NASA GRC base line levels in Appendix "Z". Levels must be less
than or equal to numbers provided.

2.2 SOIL MATERIALS
2.2.1 RIP-RAP

All material shall conform to ODOT Item 600; however no concrete shall be
used.

2.2.2 Bedding Material

All items shall meet ODOT specifications. Stone backfill shall conform to
ODOT 703.01. All sand shall conform to ODOT 703.06.

2.2.3 Engineered Fill

Naturally or artificially graded mixture of natural or crushed gravel,
crushed stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at
least 90 percent passing a 1-1/2 inch sieve and not more than 12 percent
passing a No. 200 sieve.

PART 3 EXECUTION
3.1 STRIPPING OF TOPSOIL

Where indicated or directed, completely strip topsoil. Spread topsoil on
areas already graded and prepared for topsoil, or transported and
deposited in stockpiles convenient to areas that are to receive
application of the topsoil later, or at locations indicated or specified.
Keep topsoil separate from other excavated materials, brush, litter,
objectionable weeds, roots, stones larger than 2 inch in diameter, and
other materials that would interfere with planting and maintenance
operations. Stockpile in locations indicated any surplus of topsoil from
excavations and gradings.

3.2 FILLING OF SITE
3.2.1 Preparation of Ground Surface to Receive Fill
Vegetation, debris, unsatisfactory soil materials, obstructions, and

deleterious materials shall be removed from ground surface prior to the
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placement of fills. Sloped surfaces steeper than 1 vertical to 4
horizontal shall be plowed, stripped, or broken up in such manner that
fill material will bond with the existing material.

When the ground surface has a density less than that specified for the
particular area classification, the ground surface shall be broken up,
pulverized, moisture-conditioned to near optimum moisture content of the
soil material, and compacted to the required depth and percentage of
maximum density.

3.2.2 Placement and Compaction

Fill materials shall be placed in layers not more than 8 inches in loose
depth. Before compaction, each layer of f£ill material shall be moistened
or aerated as necessary to provide the optimum moisture content of the
soil material and shall then be compacted to the percentage of maximum
density for each area classification as specified. Testing is required
for each 1ift. Fill material shall not be placed on surfaces that are
muddy, frozen, icy, or contain frost.

Place and compact fill material in layers to required elevations as
follows:

Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material.
Under steps and ramps, use satisfactory soil material.

Under building footprint, use satisfactory soil material.

Under footings and foundations, use satisfactory soil material.

Fill materials adjacent to structures shall be brought up evenly around
structures and shall be carried up to the indicated elevations.

Compaction adjacent to structures, within a horizontal distance from the
face of the structure equal to the depth of fill material (measured from
the bottom of footing or bottom of foundation or retaining wall) to final
grade, shall be done with power-driven hand tampers.

3.3 GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits
of the project to the lines, grades, and elevations indicated and as
specified. Perform the grading in accordance with the typical sections
shown and the tolerances specified in paragraph FINISHING. Transport
satisfactory excavated materials and place in fill or embankment within
the limits of the work. Excavate unsatisfactory materials encountered
within the limits of the work below grade and replace with satisfactory
materials as directed. Include such excavated material and the
satisfactory material ordered as replacement in excavation. Dispose
surplus satisfactory excavated material not required for f£ill or
embankment in areas approved for surplus material storage or designated
waste areas. Dispose unsatisfactory excavated material in designated
waste or spoil areas. During construction, perform excavation and fill in
a manner and sequence that will provide proper drainage at all times.
Excavate material required for fill or embankment in excess of that
produced by excavation within the grading limits from the borrow areas
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indicated or from other approved areas selected by the Contractor as
specified.

3.3.1 Ditches, Gutters, and Channel Changes

Finish excavation of ditches, gutters, and channel changes by cutting
accurately to the cross sections, grades, and elevations shown on grading
plan. Do not excavate ditches and gutters below grades shown. Backfill
the excessive open ditch or gutter excavation with satisfactory,
thoroughly compacted, material or with suitable stone or cobble to grades
shown. Dispose excavated material as shown or as directed, except in no
case allow material be deposited a maximum 4 feet from edge of a ditch.
Maintain excavations free from detrimental quantities of leaves, brush,
sticks, trash, and other debris until final acceptance of the work.

3.3.2 Drainage Structures

Make excavations to the lines, grades, and elevations shown, or as
directed. Provide trenches and foundation pits of sufficient size to
permit the placement and removal of forms for the full length and width of
structure footings and foundations as shown. Remove loose disintegrated
rock and thin strata. Do not disturb the bottom of the excavation when
concrete or masonry is to be placed in an excavated area. Do not excavate
to the final grade level until just before the concrete or masonry is to
be placed.

3.3.3 Drainage

Provide for the collection and disposal of surface and subsurface water
encountered during construction. Completely drain construction site
during periods of construction to keep soil materials sufficiently dry.
Construct storm drainage features (ponds/basins) at the earliest stages of
site development, and throughout construction grade the construction area
to provide positive surface water runoff away from the construction
activity and provide temporary ditches, swales, and other drainage
features and equipment as required to maintain dry soils. When unsuitable
working platforms for equipment operation and unsuitable soil support for
subsequent construction features develop, remove unsuitable material and
provide new soil material as specified herein. It is the responsibility
of the Contractor to assess the soil and ground water conditions presented
by the plans and specifications and to employ necessary measures to permit
construction to proceed.

3.3.4 Dewatering

Control groundwater flowing toward or into excavations to prevent
sloughing of excavation slopes and walls, boils, uplift and heave in the
excavation and to eliminate interference with orderly progress of
construction. Do not permit French drains, sumps, ditches or trenches
within 3 feet of the foundation of any structure, except with specific
written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Take control measures
by the time the excavation reaches the water level in order to maintain
the integrity of the in situ material. While the excavation is open,
maintain the water level continuously, at least 2 feet below the working
level. Operate dewatering system continuously until construction work
below existing water levels is complete. Submit performance records
weekly. Measure and record performance of dewatering system at same time
each day by use of observation wells or piezometers installed in
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conjunction with the dewatering system. Relieve hydrostatic head in
previous zones below subgrade elevation in layered soils to prevent uplift.

3.3.5 Underground Utilities

The Contractor is responsible for movement of construction machinery and
equipment over pipes and utilities during construction. Contractor is
required to contact NASA to mark all utilities prior to commencing site
work. For work immediately adjacent to or for excavations exposing a
utility or other buried obstruction, excavate by hand. Start hand
excavation on each side of the indicated obstruction and continue until
the obstruction is uncovered or until clearance for the new grade is
assured. Support uncovered lines or other existing work affected by the
contract excavation until approval for backfill is granted by the
Contracting Officer. Report damage to utility lines or subsurface
construction immediately to the Contracting Officer. Damage to Government
utility/property by the contractor due to heavy equipment shall be
repaired to the satisfaction of the Government and at no cost to the
Government .

3.3.6 Structural Excavation

Ensure that footing subgrades have been inspected and approved by the
Geotechnical Engineer and Contracting Officer prior to concrete placement.

3.4 SELECTION OF BORROW MATERIAL

Select borrow material to meet the requirements and conditions of the
particular fill or embankment for which it is to be used. Unless
otherwise provided in the contract, the Contractor is responsible for
obtaining the right to procure material, pay royalties and other charges
involved, and bear the expense of developing the sources, including
rights-of-way for hauling from the owners. Borrow material from approved
sources on Government-controlled land may be obtained without payment of
royalties. Unless specifically provided, do not obtain borrow within the
limits of the project site without prior written approval. Consider
necessary clearing, grubbing, and satisfactory drainage of borrow pits and
the disposal of debris thereon related operations to the borrow excavation.

3.5 OPENING AND DRAINAGE OF EXCAVATION

Notify the Contracting Officer sufficiently in advance of the opening of
any excavation to permit elevations and measurements of the undisturbed
ground surface to be taken. Except as otherwise permitted, excavate
excavation areas providing adequate drainage. Transport overburden and
other spoil material to designated spoil areas or otherwise dispose of as
directed. Ensure that excavation of any area, operation of borrow pits,
or dumping of spoil material results in minimum detrimental effects on
natural environmental conditions.

3.6 GEOTECHNICAL ENGINEER

Hire a Professional Geotechnical Engineer licensed in the State of Ohio to
provide inspection of excavations and soil/groundwater conditions
throughout construction. The Geotechnical Engineer is responsible for
performing pre-construction and periodic site visits throughout
construction to assess site conditions. The Geotechnical Engineer is
responsible for updating the excavation, sheeting and dewatering plans as
construction progresses to reflect changing conditions and submit an
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updated plan if necessary. Submit a monthly written report, informing the
Contractor and Contracting Officer of the status of the plan and an
accounting of the Contractor's adherence to the plan addressing any
present or potential problems. The Contracting Officer is responsible for
arranging meetings with the Geotechnical Engineer at any time throughout
the contract duration.

3.7 GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory
excavated material will be placed in embankments, fills, and required
backfills. Do not haul satisfactory material excavated in one grading
area to another grading area except when so directed in writing. Place
and grade stockpiles of satisfactory materials as specified. A Soil
Relocation Permit will be required. Keep stockpiles in a neat and well
drained condition, giving due consideration to drainage at all times.
Clear, grub, and seal by rubber-tired equipment, the ground surface at
stockpile locations; separately stockpile excavated satisfactory and
unsatisfactory materials. Protect stockpiles of satisfactory materials
from contamination which may destroy the quality and fitness of the
stockpiled material. TIf the Contractor fails to protect the stockpiles,
and any material becomes unsatisfactory, remove and replace such material
with satisfactory material from approved sources.

3.8 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be

placed. Only use excavation methods that will leave the foundation rock
in a solid and unshattered condition. Roughen the level surfaces, and cut
the sloped surfaces, as indicated, into rough steps or benches to provide
a satisfactory bond. Protect shales from slaking and all surfaces from
erosion resulting from ponding or water flow.

3.9 GROUND SURFACE PREPARATION
3.9.1 General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as
directed by the Contracting Officer, in surfaces to receive fill or in
excavated areas. Scarify the surface to a depth of 6 inch before the fill
is started. Plow, step, bench, or break up sloped surfaces steeper than 1
vertical to 4 horizontal so that the fill material will bond with the
existing material. When subgrades are less than the specified density,
break up the ground surface to a minimum depth of 6 inch, pulverizing, and
compacting to the specified density. When the subgrade is part f£ill and
part excavation or natural ground, scarify the excavated or natural ground
portion to a depth of 12 inch and compact it as specified for the adjacent
fill.

3.9.2 Frozen Material

Do not place material on surfaces that are muddy, frozen, or contain
frost. Finish compaction by sheepsfoot rollers, pneumatic-tired rollers,
steel-wheeled rollers, or other approved equipment well suited to the soil
being compacted. Moisten material as necessary to plus or minus 2 percent
of optimum moisture.
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3.10 UTILIZATION OF EXCAVATED MATERIALS

Dispose unsatisfactory materials removing from excavations into designated
waste disposal or spoil areas. Use satisfactory material removed from
excavations, insofar as practicable, in the construction of fills,
embankments, subgrades, shoulders, bedding (as backfill), and for similar
purposes. Do not waste any satisfactory excavated material without
specific written authorization. Dispose of satisfactory material,
authorized to be wasted, in designated areas approved for surplus material
storage or designated waste areas as directed. Clear and grub newly
designated waste areas on Government-controlled land before disposal of
waste material thereon. Stockpile and use coarse rock from excavations
for constructing slopes or embankments adjacent to streams, or sides and
bottoms of channels and for protecting against erosion. Do not dispose
excavated material to obstruct the flow of any stream, endanger a partly
finished structure, impair the efficiency or appearance of any structure,
or be detrimental to the completed work in any way.

3.11 COMPACTION OF SOIL FILLS

Place fill soil materials in layers not more than 8 inches in loose depth
for material compacted by heavy compaction equipment, and not more than 4
inches in loose depth for material compacted by hand-operated tampers.

Compact soil materials to not less than the following percentages of
maximum dry unit weight according to Paragraph 1.4.4 Degree of Compaction.

Under structures, building slabs, steps, and pavements, scarify and
recompact top 12 inches of existing subgrade and each layer of fill
soil material at 98 percent.

Under walkways, scarify and recompact top 6 inches below subgrade and
compact each layer of fill soil material at 95 percent.

Under turf or unpaved areas, scarify and recompact top 6 inches below
subgrade and compact each layer of fill soil material at 90 percent.

3.11.1 Moisture Control

Moisture content in soil material at time of compaction shall be within
limits specified.

Where the moisture content of a layer of soil material is below optimum
before compaction, the required amount of water shall be uniformly applied
to the surface of the layer of soil material and the layer of soil disked
or otherwise mixed until a uniform moisture content is reached.

Moisture of a layer of soil material that is above optimum shall be
removed by drying.

3.12 EARTHWORK EMBANKMENTS

Construct earth embankments from satisfactory materials free of organic or
frozen material and rocks with any dimension greater than 3 inches. Place
the material in successive horizontal layers of loose material not more
than 8 inches in depth. Spread each layer uniformly on a soil surface
that has been moistened or aerated as necessary, and scarified or
otherwise broken up so that the f£fill will bond with the surface on which
it is placed. After spreading, plow, disk, or otherwise brake up each
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layer; moisten or aerate as necessary; thoroughly mix; and compact as
indicated above. Finish compaction by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory compactors, or other approved
equipment.

3.13 SUBGRADE PREPARATION
3.13.1 Proof Rolling

Finish proof rolling on an exposed subgrade free of surface water (wet
conditions resulting from rainfall) which would promote degradation of an
otherwise acceptable subgrade. Proof roll the existing subgrade with six
passes of a 20 ton tandem axle dump truck at speeds between 2.5-3.5 mph.
Notify the Geotechnical Engineer and Contracting Officer a minimum of 3
days prior to proof rolling. Perform proof rolling in the presence of the
Contracting Officer. Undercut rutting or pumping of material as directed
by the Contracting Officer and replace with fill and backfill with fabric
and 1's and 2's 6" thick. Prepare bids based on replacing approximately
100 square yards, with an average depth of 6 inch at various locations.

3.13.2 Construction

Shape subgrade to line, grade, and cross section, and compact as
specified. Include plowing, disking, and any moistening or aerating
required to obtain specified compaction for this operation. Remove soft
or otherwise unsatisfactory material and replace with approved material as
directed. Excavate rock encountered in the cut section to a depth of 6
inch below finished grade for the subgrade. Bring up low areas resulting
from removal of unsatisfactory material or excavation of rock to required
grade with approved materials, and shape the entire subgrade to line,
grade, and cross section and compact as specified. Do not vary the
elevation of the finish subgrade more than 0.05 foot from the established
grade and cross section.

3.13.3 Compaction

Finish compaction by sheepsfoot rollers, pneumatic-tired rollers,
steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.14 SHOULDER CONSTRUCTION

Construct shoulders of approved excavated or borrow material or as
otherwise shown or specified. Construct shoulders immediately after
adjacent paving is complete. In the case of rigid pavements, do not
construct shoulders until permission of the Contracting Officer has been
obtained. Compact the entire shoulder area to at least the percentage of
maximum density as specified for specific ranges of depth below the
surface of the shoulder. Finish compaction by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or
other approved equipment. Finish shoulder construction in proper sequence
in such a manner that adjacent ditches will be drained effectively and
that no damage of any kind is done to the adjacent completed pavement.
Align the completed shoulders true to grade and shaped to drain in
conformity with the cross section shown.

3.15 FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth
and compact surface in accordance with the lines, grades, and cross
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sections or elevations shown. Provide the degree of finish for graded
areas within 0.1 foot of the grades and elevations indicated. Finish
gutters and ditches in a manner that will result in effective drainage and
no puddling occurs. Finish the surface of areas to be turfed from
settlement or washing to a smoothness suitable for the application of
turfing materials. Repair graded, topsoiled, or backfilled areas prior to
acceptance of the work, and re-established grades to the required
elevations and slopes.

3.15.1 Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.
Maintain ditches and drains along subgrade to drain effectively at all
times. Do no disturb the finished subgrade by traffic or other
operation. Protect and maintain the finsihed subgrade in a satisfactory
condition until ballast, subbase, base, or pavement is placed. Do not
permit the storage or stockpiling of materials on the finished subgrade.
Do not lay subbase, base course, ballast, or pavement until the subgrade
has been checked and approved, and in no case place subbase, base,
surfacing, pavement, or ballast on a muddy, spongy, or frozen subgrade.

3.16 TESTING

Perform testing by the Contractor's validated testing facility. If the
Contractor elects to establish testing facilities, do not permit work
requiring testing until the Contractor's facilities have been inspected,
NASA validated and approved by the Contracting Officer.

3.16.1 Fill and Backfill Material Gradation

Random testing of stockpiled or in-place source material shall be
completed. Determine gradation of fill and backfill material in
accordance with ASTM D 422. The testing can be requested by NASA if
stockpiled soil is in question for use of fill/backfill.

3.17 DISPOSITION OF SURPLUS MATERIAL

Surplus material or other soil material not required or suitable for
filling or backfilling, and brush, refuse, stumps, roots, and timber shall
be removed from Government property as directed by the Contracting Officer
to a NASA approved disposal site. All materials removed from site shall
be approved by NASA GRC Waste Management.

3.18 FIELD QUALITY CONTROL

Special Inspections: Geotechnical engineer will perform the following
special inspections and report findings to the Contracting Officer:

Determine prior to placement of fill that site has been prepared in
compliance with requirements.

Determine that fill material and maximum 1lift thickness comply with
requirements.

Determine, at the required frequency, that in-place density of
compacted fill complies with requirements.

Geotechnical engineer to inspect and test subgrades and each fill or
backfill layer. Proceed with subsequent earthwork only after test results
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for previously completed work comply with requirements.

Footing Subgrade: At footing subgrades, at least one test of each soil
stratum will be performed to verify design bearing capacities.

When Geotechnical engineer reports that subgrades, fills, or backfills
have not achieved degree of compaction specified, scarify and moisten or
aerate, or remove and replace soil materials to depth required; recompact
and retest until specified compaction is obtained.

-- End of Section --
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NNC14ZFDO16E ADDENDUM No. 1

ATTACHMENT G
SECTION 32 92 19.98

SEEDING

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by

the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C 602 (2007) Agricultural Liming Materials
ASTM D 4427 (2007) Peat Samples by Laboratory Testing
ASTM D 4972 (2001; R 2007) pH of Soils

U.S. DEPARTMENT OF AGRICULTURE (USDA)
AMS Seed Act (1940; R 1988; R 1998) Federal Seed Act
DOA SSIR 42 (1996) Soil Survey Investigation Report

No. 42, Soil Survey Laboratory Methods
Manual, Version 3.0

.2 DEFINITIONS

.2.1 Stand of Turf or Lawn

95 percent ground cover of the established species. Contractor is
responsible to reseed until 95% of grass is established.

.3 RELATED REQUIREMENTS

Section 31 00 00 EARTHWORK applies to this section for pesticide use and
plant establishment requirements, with additions and modifications herein.

.4 SUBMITTALS

Government approval is required for all submittals. The following shall
be submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Wood cellulose fiber mulch

Erosion Control Mesh

Fertilizer

Include physical characteristics, and recommendations.
SD-06 Test Reports

Topsoil composition tests (reports and recommendations) .
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SD-07 Certificates
State certification and approval for seed
SD-08 Manufacturer's Instructions
Erosion Control Materials
1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 Delivery
1.5.1.1 Seed Protection

Protect from drying out and from contamination during delivery, on-site
storage, and handling.

1.5.1.2 Fertilizer, Gypsum, Sulfur, Iron and Lime Delivery
Deliver to the site in original, unopened containers bearing
manufacturer's chemical analysis, name, trade name, trademark, and
indication of conformance to state and federal laws. Instead of
containers, fertilizer gypsum sulphur iron and lime may be furnished in
bulk with certificate indicating the above information.

1.5.2  Storage

1.5.2.1 Seed, Fertilizer, Gypsum, Sulfur, Iron and Lime Storage
Store in cool, dry locations away from contaminants.

1.5.2.2 Topsoil

Contractor shall scarify soil to 4" depth prior to seeding.

Prior to installing stockpiled topsoil, treat growing vegetation with
application of appropriate specified non-selective herbicide.

1.5.2.3 Handling

Do not drop or dump materials from vehicles.
1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS
1.6.1 Restrictions

Do not plant when the ground is frozen, snow covered, muddy, or when air
temperature exceeds 90 degrees Fahrenheit or below 45 degrees Fahrenheit.

1.7 TIME LIMITATIONS
1.7.1 Seed

Apply seed within twenty four hours after seed bed preparation.
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PART 2 PRODUCTS
2.1 SEED
2.1.1 Classification

Provide State-certified seed of the latest season's crop delivered in
original sealed packages, bearing producer's guaranteed analysis for
percentages of mixtures, purity, germination, weedseed content, and inert
material. Label in conformance with AMS Seed Act and applicable state
seed laws. Wet, moldy, or otherwise damaged seed will be rejected. Field
mixes will be acceptable when field mix is performed on site in the
presence of the Contracting Officer.

2.1.2 Planting Dates

Planting Season Planting Dates
Season 1 April 15 to June 20
Season 2 September 20 to November 1
Temporary Seeding April 1 to November 1

2.1.3 Seed Purity and Mixture by Weight

LESCO INC., 1385 East 36th Street, Cleveland, OH 44114
Product: GREAT LAKES TURF SEED MIXTURE

LOT NUMBER: M123-12-437 ITEM: 083447
Percent Purity Common Name Min Percent Origin Percent
Germination & Weed Seed
Hard Seed
24 .55 Kenblue Kentucky 88 WA 0
Bluegrass
24.30 Aquarius 4 90 OR 0

Perennial Ryegrass

19.73 Allaire II 90 OR 0
Perennial Ryegrass

14 .84 Shadow II 90 OR 0
Chewings Fescus

14.78 Sudden Impact 88 WA 0
Kentucky Bluegrass

2.2 TOPSOIL
2.2.1 On-Site Topsoil

Surface soil stripped and stockpiled on site and modified as necessary to
meet the requirements specified for topsoil in paragraph entitled
"Composition." When available, topsoil shall be existing surface soil
stripped and stockpiled on-site in accordance with Section 31 00 00
EARTHWORK.
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2

.2.2 Off-Site Topsoil

Conform to requirements specified in paragraph entitled "Composition."
Additional topsoil shall be furnished by the Contractor.

.2.3 Composition

Containing from 5 to 10 percent organic matter as determined by the
topsoil composition tests of the Organic Carbon, 6A, Chemical Analysis
Method described in DOA SSIR 42. Maximum particle size, 3/4 inch, with
maximum 3 percent retained on 1/4 inch screen. The pH shall be tested in
accordance with ASTM D 4972. Topsoil shall be free of sticks, stones,
roots, and other debris and objectionable materials. Other components
shall conform to the following limits:

Silt 25-50 percent
Clay 10-30 percent
Sand 20-35 percent
PH 5.5 to 7.5
Soluble Salts 600 ppm maximum

Contractor to adhere to 31 00 00 EARTHWORK Sections 2.1.1 and 2.1.2
"Requirements for Off Site Soil".

.3 SOIL CONDITIONERS

Add conditioners to topsoil per topsoil analysis recommendations.

.3.1 Lime

Commercial grade hydrated limestone containing a calcium carbonate
equivalent (C.C.E.) as specified in ASTM C 602 of not less than 110
percent.

.3.2 Aluminum Sulfate

Commercial grade.

.3.3 Sulfur

100 percent elemental

.3.4 Iron

100 percent elemental

.3.5 Peat

Natural product of peat moss derived from a freshwater site and conforming
to ASTM D 4427 as modified herein. Shred and granulate peat to pass a 1/2
inch mesh screen and condition in storage pile for minimum 6 months after
excavation.

.3.6 Sand

Clean and free of materials harmful to plants.
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.3.7 Composted Derivatives

Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, and soil stabilized with nitrogen and having the
following properties:

.3.7.1 Particle Size

Minimum percent by weight passing:

No. 4 mesh screen 95
No. 8 mesh screen 80

.3.7.2 Nitrogen Content

Minimum percent based on dry weight:

Fir Sawdust 0.7
Fir or Pine Bark 1.0

.3.8 Gypsum

Coarsely ground gypsum from recycled scrap gypsum board, comprised of
calcium sulfate dihydrate 61 percent, calcium 22 percent, sulfur 17
percent; minimum 96 percent passing through 20 mesh screen, 100 percent
passing thru 16 mesh screen.

.3.9 Calcined Clay

Calcined clay shall be granular particles produced from montmorillonite
clay calcined to a minimum temperature of 1200 degrees F. Gradation: A
minimum 90 percent shall pass a No. 8 sieve; a minimum 99 percent shall
be retained on a No. 60 sieve; and a maximum 2 percent shall pass a No.
100 sieve. Bulk density: A maximum 40 pounds per cubic foot.

.4 FERTILIZER

4.1 Granular Fertilizer

Organic, granular controlled release fertilizer containing minimum
percentages, by weight, of plant food nutrients, as recommended by topsoil
composition test.

.4.2 Hydroseeding Fertilizer

Controlled release fertilizer, to use with hydroseeding and composed of
pills coated with plastic resin to provide a continuous release of
nutrients for at least 6 months and containing minimum percentages, by
weight, of plant food nutrients, as recommended by topsoil composition
test.

.5 MULCH

Mulch shall be free from noxious weeds, mold, and other deleterious
materials.

.5.1 Wood Cellulose Fiber Mulch

Use recovered materials of either paper-based (100 percent) or wood-based
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(100 percent) hydraulic mulch. Processed to contain no growth or
germination-inhibiting factors and dyed an appropriate color to facilitate
visual metering of materials application. Composition on air-dry weight
basis: 9 to 15 percent moisture, pH range from 5.5 to 8.2 . TUse with
hydraulic application of grass seed and fertilizer.

2.5.2 Straw

Stalks from oats, wheat, rye, barley, or rice. Furnish in air-dry
condition and of proper consistency for placing with commercial mulch
blowing equipment. Straw shall contain no fertile seed.

2.6 WATER

Source of water shall be approved by Contracting Officer and of suitable
quality for irrigation, containing no elements toxic to plant life.

2.7 EROSION CONTROL MATERIALS
Erosion control material shall conform to the following:
2.7.1 Erosion Control Fiber Mesh

Biodegradable jute mesh, a minimum of 0.92 lbs./sqg. yd., with 50-64
percent open area.

Basis of Design: North America Green Bionet SC150BN.
2.7.2 Erosion Control Material Anchors

Erosion control anchors shall be steel wire staples as recommended by the
manufacturer for 2:1 slopes, 6 inches minimum.

PART 3 EXECUTION
3.1 PREPARATION
3.1.1 EXTENT OF WORK

Provide soil preparation (including soil conditioners as required),
fertilizing, seeding, and surface topdressing of all newly graded finished
earth surfaces, unless indicated otherwise, and at all areas inside or
outside the limits of construction that are disturbed by the Contractor's
operations.

3.1.1.1 Topsoil

Provide 6 inches of on-site topsoil with supplemental topsoil from
off-site sources if required due to insufficient quantities of on-site
topsoil to meet indicated finish grade. After areas have been brought to
indicated finish grade, incorporate fertilizer, pH adjusters and soil
conditioners into soil a minimum depth of 4 inches by disking, harrowing,
tilling or other method approved by the Contracting Officer. Remove debris
and stones larger than 3/4 inch in any dimension remaining on the surface
after finish grading. Correct irregularities in finish surfaces to
eliminate depressions. Protect finished topsoil areas from damage by
vehicular or pedestrian traffic.
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3.1.1.2 Soil Conditioner Application Rates

Apply soil conditioners at rates as determined by laboratory soil analysis
of the soils at the job site. For bidding purposes only apply at rates for
the following:

Lime pounds per acre 50 pounds per 1000 square feet.
Peat 3 cubic yards per 1000 square feet.
3.1.1.3 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the
soils at the job site.

Organic Granular Fertilizer: Per manufacturer's recommendations for
new lawns.

Hydroseeding Fertilizer: Per manufacturer's recommendations for new
lawns.

3.2 SEEDING
3.2.1 Seed Application Seasons and Conditions

Immediately before seeding, restore soil to proper grade. Do not seed when
ground is muddy, frozen, snow covered, or in an unsatisfactory condition
for seeding. If special conditions exist that may warrant a variance in
the above seeding dates or conditions, submit a written request to the
Contracting Officer stating the special conditions and proposed variance.
Apply seed within twenty four hours after seedbed preparation. Sow seed by
approved sowing equipment. Sow one-half the seed in one direction, and sow
remainder at right angles to the first sowing.

3.2.2 Seed Application Method

Seeding method shall be hand broadcasted in the stormwater detention basin
on 2:1 slopes, or hydroseeding for all other locations.

3.2.2.1 Broadcast and Drop Seeding

Seed shall be uniformly broadcast at the rate of per paragraph 2.1.3. Use
broadcast or drop seeders. Sow one-half the seed in one direction, and sow
remainder at right angles to the first sowing. Cover seed uniformly to a
maximum depth of 1/4 inch in clay soils and 1/2 inch in sandy soils by
means of spike-tooth harrow, cultipacker, raking or other approved devices.

3.2.2.2 Hydroseeding

First, mix water and fiber. Wood cellulose fiber, paper fiber, or
recycled paper shall be applied as part of the hydroseeding operation.
Fiber shall be added at 1,000 pounds, dry weight, per acre. Then add and
mix seed and fertilizer to produce a homogeneous slurry. Seed shall be
mixed to ensure broadcasting at the rate of per paragraph 2.1.3. When
hydraulically sprayed on the ground, material shall form a blotter like
cover impregnated uniformly with grass seed. Spread with one application
with no second application of mulch.

SECTION 32 92 19.98 Page 7
NNC14ZFDO16E ADDENDUM No. 1
ATTACHMENT G
Page 7 of 8





COF20297 Building 14 Modifications for LTID Relocation 20297

3.2.2.3 Straw Mulching

Straw mulch shall be spread uniformly at the rate of 2 tons per acre.
Mulch shall be spread by hand, blower-type mulch spreader, or other
approved method. Mulching shall be started on the windward side of
relatively flat areas or on the upper part of steep slopes, and continue
uniformly until the area is covered. The mulch shall not be bunched or
clumped. Sunlight shall not be completely excluded from penetrating to
the ground surface. All areas installed with seed shall be mulched on the
same day as the seeding. Mulch shall be anchored with one-year,
biodegradable mesh immediately following spreading or sprayed with
government approved tackifier. The tackifier must be environmentally
safe. It shall be the responsibility of the contractor to maintain the
mulch at no additional cost to the government.

3.2.3 Erosion Control Material

Install in accordance with manufacturer's instructions, where indicated or
as directed by the Contracting Officer.

3.2.4 Watering

Start watering areas seeded as required by temperature and wind
conditions. Apply water at a rate sufficient to insure thorough wetting
of soil to a depth of 2 inches without run off. During the germination
process, seed 1s to be kept actively growing and not allowed to dry out.

3.3 PROTECTION OF TURF AREAS
Immediately after turfing, protect area against traffic and other use.
3.3.1 Overseeding

Apply seed in accordance with applicable portions of paragraph entitled
"Seed Application Method" at rates in accordance with paragraph entitled
"Seed Composition."

3.4 RESTORATION

Restore existing turf areas which have been damaged during construction
operations and areas that did not germinate at the Contractor's expense.
Keep clean at all times at least one paved pedestrian access route and one
paved vehicular access route to each building. Clean other paving when
work in adjacent areas is complete.

-- End of Section --
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