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- = 5 F Rating — 3 Hr
See General Information for Through-penetration Firestop Systems System No. C-AJ-4071

System No. F-A-8012 System No. W-L-8065 System No. W-L-5029 A R C H | T E C T U R E

7 T Rating — 0 Hr

June 29, 2004 October 08, 2007 System No. W-L-5240 April 26, 2004
February 08, 2006 T: et At Amibient— Tiess Than i CEMSq Fi 524 SOUTH 600 EAST 801.575.8800
) February 16, 2005 F Rating — 2 Hr 8 9 SALT LAKE CITY, UT 84102 VCBO.COM
F Rating — 2 Hr F Ratings — 1 and 2 Hr (See Item 1) F Rati 1 and 2 Hr (See Item 1)
atings — 1 an r(sce ltem L Rating At 400 F — 4 CFM/Sq Ft
F Rating — 2 Hr T Rating — 0 Hr R &

: T Rating — 0 Hr
T Rating — 0 Hr 8 T Ratings — 1/2, 3/4, 1, 1-1/2 and 1-3/4 Hr (See Item 3)

T Rating — 0 and 1-1/4 Hr (See Item 3)
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‘ \® Section A-A

1. Wall Assembly — The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the
materials and in the manner specified in the individual U300, U400 or V400 Series Wall and Partition
Designs in the UL Fire Resistance Directory and shall include the following construction features:

weight (100-150 pef or 1600-2400 kg/m") concrete floor. Min § in. (127 mm) thick reinforced
lightweight or normal weight (100-150 pef or 1600-2400 kg/m’) concrete wall. Wall may also be
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1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal

\ constructed of any UL Classified Concrete Blocks*. Max size of opening is 30 by 9 in. (762 by

| 229 mm).

See Concrete Blocks (CAZT) category in the Fire Resistance Directory for S ECTIO N A-A

A. Studs — Wall framing may consist of either wood studs or channel shaped steel studs. Wood
names of manufacturers.

studs to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced max 16 in. (406 mm) OC. Steel
studs to be min 3-1/2 in. (89 mm) wide and spaced max 24 in. (610 mm) OC. Additional framing
members shall be installed in stud cavity containing through-penetrating item to form a

diam of opening is 32 in.

\/\ . . . 1. Floor or Wall Assembly — Min 4-1/2 in. thick reinforced lightweight or normal weight (100-
2 P - 5 fo) E —
q = Ca_hle Tray Max 24 i (610/mm) wide by 6 in. (152:m) dt_:ep opert ladde.r stes] or : 150 pcf) concrete. Wall may also be constructed of any UL Classified Concrete Blocks*. Max
aluminum cable tray. The annular space between cable tray and periphery of opening shall be min

rectangular box around the penetrants. \ Secti O n A_A 0 in. (0 mm) (point contact) to max 6 in. (152 mm). Cable tray to be rigidly supported on both ———— (Optional) Nom 32 i, diam { Her) Schedule 40 (or heavier) i _
sides of floor or wall assembly. 2. Metallic Sleeve — (Optional) Nom 32 in. diam (or smaller) Schedule 40 (or heavier) stee
B.G Board* — 5/8 in. (16 thick with t. d edges. Th board " sleeve cast or grouted into floor or wall assembly, flush with floor or wall surfaces or extending a
R ypsn.Jm 03K @it Lo thickwithisqUaTe oF af)ere -e pes: Ihe gypsum. 'oan-' H ) 3. Cables — Aggregate cross-sectional area of cable tray to be max 67 percent of the cross- max of 3 in al%ove floor or beyond both surfacesyof wall & REV DATE DESCRIPTION
SE TIOR8 type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the eC IO n - 1. Wall Assembly — The 2 hr fire-rated gypsum board/stud shaft wall assembly shall be constructed of sectional area of the cable tray. Any combination of the following types and sizes of cables may be o Y 4
individual U300, U400 or V400 Wall and Partition Design. If the through penetrants are installed the materials and in the manner specified in the individual U400 or V400 Series Wall and Partition Designs used: 2A. Sheet Metal Sleeve — (Optional) Max 6 in. diam, min 2§ ga galv steel pmviqed with a 26~ga
1. Floor Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal weight (100-150 pcf in a wood stud/gypsum board assembly, the max area of opening is 116 in.2 (748 cm”). with max 1. Wall Assembly — The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the in the UL Fire Resistance Directory and shall incorporate the following construction features: A. Max 300 pair No. 24 AWG telephone cable with polyvinyl chloride (PVC) gla]V ste.elﬂsquare ﬂz“éfe Sli?m \;ve]ded_ to tth: _SIETVe at Etl}lljp“iﬁ mlld'hEl%’jX:lh OF;LUSh]Wﬂh 1_30110'1:1 of
- o x " " 2 % = H > sleeve in floors, and sized to be a min of 2 in. larger than the sleeve diam. e sleeve is to be cast
or 1600-2400 kg/m’) concrete. Max size of opening is 1440 in.2 (9,290 cm’) with a max dimension of 48 dimension of 14-1/2 in. (368 mm). If the through penetrants are installed in a steel stud/gypsum materials and in the manner specified in the individual U300 or U400 Series Wall and Partition Designs in insulation and jacket. il d d £4%i Below thi Sb T ey
) o R . - : ; ) ) ) ) ) ) A. Steel Studs — "C-H" or "C-T" shaped studs, min 2-1/2 in. wide by 1-1/2 in. deep, fabricated o ; i 1 place anditay exiendiaiaxighe. nsOclowiie bowomiol e degicancamaxol lid;anoye;tne
in. (1219 mm). board assembly, max area of opening is 182 in2. (1174 cm’) with max dimension of 22-3/4 in. the UL Fire Resistance Directory and shall include the following construction features: ! i No. 25 v steel P 2ain OC B. Max 500 kemil single conductor copper or aluminum power cable with PVC top surface of the concrete floor.
: rom min No. 25 gauge galv steel, spaced max 24 in. OC. jacket material.
5 o s & . b ble bund bei lled wikhin th . (578 mm) wide. . . . d 2B. Sheet Metal Sleeve — (Optional) - Max 12 in. diam, min 24 ga galv steel provided with a 24
- Through-Penetrants — One or more pipes, tubes or cable bundles to be installed within the opening. . ) . A. Studs — Wall framing may consist of either wood studs or steel channel studs. Wood studs to B. Gypsum Board* — 1 in. thick, 24 in. wide gypsum liner panels installed vertically. Max diam of C. Multiple fiber optical communication cable with PVC jacket and having a ga galv steel square flange spot welded to the sleeve at approx mid-height, or flush with bottom of
The total number of through-penetrants is dependent on the size of the opening and types and sizes of The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall consist of nom 2 by 4 in. lumber spaced 16 in. OC. Steel studs to be min 2-1/2 in. wide and max OD of 1/2 in. (12 mm). sleeve in floors, and sized to be a min of 2 in. larger than the sleeve diam. The sleeve is to be cast

circular cutout in gypsum liner panel is 13 in.

assembly in which it is installed. in place and may extend a max of 4 in. below the bottom of the deck and a max of 1 in. above the

the penetrants. Any combination of the penetrants described below may be used provided that the spaced max 24 in. OC. D. Max 3/C No. 12 AWG copper conductor steel clad cable with PVC 8 oFih )
following parameters relative to the annular spaces are maintained. The annular space between cable . X ) i . C. Gypsum Board* — 1/2 in. or 5/8 in. thick, 48 in. wide gypsum boards. The gypsum board type, insulation. fop srlace ot therconcrefe-Loor
. . 2. Through-Penetrant — One or more pipes, conduit or tubes to be installed within the opening. The total X K ) . 3. Through-Penetrant — One metallic pipe, tube or conduit to be installed either concentricall
bundles and other penetrants shall be a min 6 in. (152 mm). The annular space between metallic pipes, ) ) . . B. Gypsum Board* — 5/8 in. thick, 4 ft wide, with square or tapered edges. The gypsum board thickness, number of layers, fastener type and sheet orientation shall be as specified in the E. Max 7/C No. 12 AWG copper conductor cable jacket with PVC. UEOUE U cTiciLy e i pipe, DS O e . Ik i |
duit and tub d insulated pi d tubes shall b in2in. (51 Th | bet humberofithraughipenetantsiis dependentionittie slze ofthie apchingaNd theityRes:and siees ofithe . i i SEL individual Wall and Partition Design. Max di Feived touti board is 13 i or eccentrically within the firestop system. The annular space between penetrant and periphery of
conduit:and tubesiand nsulated pipesiand tubes shall be:a:min’2 in. (>1.mm}. Thesannular:space betuween penetrants. Any combination of the penetrants described below may be used provided that the following type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the individual Wall and Partition Design. Max diam ot circular cutout in gypsum board Is L3 In. 4, Firestop System — The firestop system shall consist of the following: . opening shall be min 0 in. (point contact) to max 1-7/8 in. Penetrant may be installed with
nom 2 in. (51 mm) diam (and smaller) metallic pipes, conduit and tubes shall be a min 0 in. (0 mm). The parameters relative to the annular spaces and the spacing between the through penetrants are individual Wall and Partition Design. Max diam of opening is 18-5/8 in. 2 Thisiishi-PeRGtEHE — ORs Fetallic ise. condiiie SEitBRg tobe natallsd eithsr candantrizaliviar A.' Packing Mﬂle[:lﬂl —'Mm_4 in. (102 mm.) thickness o_f4 pef (64 kg/m”) continuous point contact. l.’enetram to b'e rigidly supported on both sides of floor or wall assembly.
annular space between insulated penetrants and the periphery of opening shall be a min 1/2 in. (13 mm). intained. Th tion bet th ts shall be min 1 in. (25 t 22in. (560 : & pipe, 8 Y mineral wool batt insulation tightly packed into the opening as a permanent The following types and sizes of metallic penetrants may be used:
maintained. The separation between the penetrants shall be min 1 in. (25 mm) to max 22 in. (560 mm). eccentrically within the firestop system. Pipe, conduit or tubing to be rigidly supported on both sides of form. Packing material to be recessed from top surface of floor or both surfaces A. Steel Pipe — Nom 30 in. diam (or smaller) Schedule 10 (or heavier) steel

The annular space between all other penetrants and the periphery of opening shall be a min 0in. (0 mm) The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall

The annular space between penetrants and the periphery of opening shall be min 0 in. (0 mm, point wiall assenribl ; N i o f : i f i : F £ : ipe.
: PR ly. The following types and sizes of metallic pipes, conduits or tubing may be used: of wall to accommodate the required thickness of fill material. pip
(point contact). A max annular space in the system shall be 12 in. (305 mm). Penetrants to be rigidly : : ~ i : assembly in which it is installed. 3 e e i %
supported on both sides of floor assembly. The following types and sizes of penetrants may be used contact) toimay 22 m_. {360:nm). Pl;?es, conc‘iurt or tube§ tolbengldlysupportecion bothisidesiorwall AiskEal oy e T em— sl B. Fill, Void or Cavity Material - Sealant* — Min 1/2 in. (13 mm) thickness B. Iron Pipe — Nom 30 in. diam (or smaller) cast or ductile iron pipe.
’ ’ aEmoly e lioWing BB 123 01 pipEs [CondUItortI e My, DRIISEE: 2. Through Penetrants — One metallic pipe or tubing to be centered within the firestop system. Pipe or -vieeltipe om B in diam:{ofsmallSh)iScheddle 10 o isavier] stesl pipe. ofgll“:nate;ial aplittif‘d Will}ilm the annulus flush with the top surface of the floor C. Copper Pipe — Nom 6 in. diam (or smaller) Regular (or heavier) copper
o = . : S 2 or both surfaces of the wall. it
A. Metallic Penetrants — The following types of metallic pipes, tubes or conduits may be used: A. Copper Tubing — Nom 3 in. (76 mm) diam (or smaller) Type L (or heavier) copper tube. tubing to be rigidly supported on both sides of wall assembly. The following types and sizes of metallic B. Iron Pipe — Nom 8 in. diam (or smaller) cast or ductile iron pipe. pipe.
pipes or tubing may be used: HILTI CONSTRUCTION CHEMICALS. DIV OF D. Copper Tubing — Nom 6 in. diam (or smaller) Type L (or heavier) copper
1. Copper Tubing — Nom 6 in. (152 mm) diam (or smaller) Type L (or heavier) copper B. Copper Pipe — Nom 3 in. (76 mm) diam (or smaller) Regular (or heavier) copper pipe. C. Copper Tubing — Nom 4 in. diam (or smaller) Type L (or heavier) copper tubing. ’ tubing, C
tube. A. Steel Pipe — Nom 12 in. diam (or smaller) Schedule 10 (or heavier) steel pipe. ' L . ) HILTI INC — FS-ONE Sealant E. Conduit — Nom 6 in. diam (or smaller) steel conduit.
C. Steel Pipe — Nom 3 in. (76 mm) diam (or smaller) Schedule 10 (or heavier) steel pipe. D. Copper Pipe — Nom 4 in. diam (or smaller) regular (or heavier) copper pipe. 5. Coiidiiit — Noi 4 i, diam (o sialler) stes] elestical mewllis b VCBO NUMBER o
A ipe — in. i | i B. Iron Pipe — Nom 12 in. diam (or smaller) cast or ductile iron pipe. EMT). .
zi;opper Pipe — Nom 6 in. (152 mm) diam (or smaller) Regular (or heavier) copper T —— P { ) E'R 3. Pipe Covering* — Nom 1 or 1-1/2 in. thick hollow cylindrical heavy density (min. 3.5 pcf) glass fiber o F S ( T)h = " —— 560
s iz @ " . N . - . Firesto stem — The firestop system shall consist of the following: .
) ) ) ) ) ) B C. Copper Tubing — Nom 6 in. diam (or smaller) Type L (or heavier) copper tubing. units, jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or P SY A, Packing Mat}:ari):al S Niad in: bicknes ot 4gpcfminera] ool Batt CL'ENT NUMBER
3. Steel Pipe — Nom 24 in. (610 mm) diam (or smaller) Schedule 40 (or heavier) steel E: con,dmt gl " - . . factory-applied SSL tape. Transverse joints Se.cured with .metal faStenerS. v .SuPphed WIth. *Bearing the UL Classification Mark itistlation frrinly packed IO ORENETES EFERMANCHL tofi, PaCking Adteriality DATE J ULY 27 2021
pipe conduit. D. Copper Pipe — Nom 6 in. diam (or smaller) Regular (or heavier) copper pipe. the product. The annular space between the insulated pipe and the periphery of the opening shall be min be recessed from top surface of floor or sleeve or from both surfaces of wall or . ,
’ . . . 1/4in. to max 1-1/8 in. When 1 in. thick insulation is used, T Rating is 1/2 hr. When 1-1/2 in. insulation is sleeve as required to accommodate the required thickness of fill material.
F. Polyvinyl Chloride (PVC) Pipe — Nom 2 in. (51 mm) diam (or smaller) Schedule 40 cellular or 3. Pipe Covering* — Nom 1, 1-1/2 or 2 in. thick hollow cylindrical heavy density (min 3.5 pcf) glass fiber used, T Rating is 1-1/4 hr. Last Updated on 2004-04-26 B. Fill, Void or Cavity Material* — Sealant — Min 1/4 in. thickness of fll

4. Iron Pipe — Nom 24 in. (610 mm) diam (or smaller) cast or ductile iron pipe. X . . . - e : ) . o )
solid core PVC pipe for use in closed (process or supply) or vented (drain, waste, or vent) piping units jacketed on the outside with an all service jacket. Longitudinal joints sealed with metal fasteners or material applied within the annulus, flush with top surface of floor or sleeve or

with both surfaces of wall or sleeve. At the point or continuous contact locations

5. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electric metallic tubing (EMT) systems. factory-applied self-sealing lap tape. Transverse joints secured with metal fasteners or with butt tape See Pipe and Equipment Covering — Materials (BRGU) category in the Building Materials . i 5 o e e
Gin. (152 di iles rigid stael conduit supplied with the product. Directory for names of manufacturers. Any pipe covering material meeting the above SIS penictnAnNCeoncreleionslee vepa min. Lt angdiamibead ol
or nom 6 in. ( mm) diam (or smaller) rigid steel conduit. G. Chlorinated Polyvinyl Chioride (CPVC) Pipe — Nom 2 in. (51 mm) diam (or smaller) SDR 13.5 specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 or less lt:at‘ena] shfall befaf;;phed a(ti the};:ot:;‘cretefor sle:;ve/ ];]npe penetrant interface on
" " . o gz CPVC pipe for use in closed (process or supp! iping systems. and a Smoke Developed Index of 50 or less may be used. e top surface of floor and on both surfaces of wall.
B. Cables Bundles — Max 4 in. (102 mm) diam tightly bundled cables. Any combination of the PP o Pply) piping sy See Pipe and Equipment Covering — Materials (BRGU) category in the Building Material Directory for
following types and sizes of cables may be used: H. Rigid Nonmetallic Conduit (RNC)+ — Nom 2 in. (51 mm) diam (or smaller) Schedule 40 PVC the names Of",‘anUfamu_rers‘ Any pipe covering material meeting the above specifications and bearing the 4. Fill, Void or Cavity Material* — Sealant — Min 1 in. thickness of fill material applied within the HILTI CONSTRUCTION CHEMICALS, DIV OF
- g . ; 7 _ : UL Classification Marking with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or R - -
conduit installed in accordance with Articles 347 and 710 of the National Electrical Code (NFPA annulus, flush with each surface of wall. ]

less may be used. HILTI INC — FS-One Sealant

1. Max 500 kemil single copper or aluminum conductor power cable with thermoplastic No. 70)

insulation and polyvinyl chloride (PVC) jacket.
The hourly T Rating of the firestop system is dependent on the hourly fire rating of the wall assembly in HILTI CONSTRUCTION CHEMICALS, DIV OF

I. Cross Linked Polyethylene Tubing — Nom 1 in. (25 mm) diam (or smaller) cross-linked which it is installed, the size and type of through penetrant and the pipe covering thickness, as shown in the

2. Max 300 pair No. 24 AWG copper conductor telecommunication cables with PVC polyethylene tubing for use in closed (process or supply) piping systems. table below: HILTI INC — FS-One Sealant
insulation and jacket material. Through-penetration Firestop Systems *Bearing the UL Classification Mark
3. Pipe Insulation — One or more metallic penetrants (pipe or tubing) may be insulated with the following

3. Max 7/C copper conductor No. 12 AWG multi-conductor power and control cables types of pipe coverings: Through i s e
with PVC or cross-linked polyethylene (XLPE) insulation and PVC jacket. Wall Penetrant Pipe Annular Space —

A. Pipe Covering* — Min 1 ”;- (25 mm) to max 2 in. (51 mm) thick hollow cylindrical heavy Assambiy Covering T *Bearing the UL Classification Mark See General Information for Through-penetration Firestop Systems
4. Multiple fiber optical communication cables jacketed with PVC and having a max density min 3.5 pcf (56 kg/m’) glass fiber units jacketed on the outside with an all service jacket. R . . -]

. s . U——— . = = Rating Max Diam Thkns Min Max Rating
outside diam of 1/2 in. Longitudinal joints sealed with metal fasteners or factory-applied self-sealing lap tape. Last Updated on 2005-02-16 System No. W-L-4060
%o . . ’ . Hr Type + In. In. In. In. Hr Last ypdated o

Transverse joints secured with metal fasteners or with butt tape supplied with the product.

5. Max 3/C No. 12 AWG steel clad cable with copper conductors and PVC insulation October 29, 2004

material. See Pipe and Equipment Covering - Materials (BRGU) category in the Building Materials 1 A B 4 1 0 1-1/2 1/2
F Ratings — 1 and 2 Hr (See Item 1) . - -

Directory for names of manufacturers. Any pipe covering material meeting the above

C. Individual Cables — Any of the following types and sizes of individual (non-bundled) cables specifications and bearing the UL Classification Marking with a Flame Spread Index of 25 or less
may be used: and a Smoke Developed Index of 50 or less may be used. 1 CorD 2 1or1-1/2 0 1-1/2 1/2 SYSTE M N O W_L_ 1 380 T Rating — 1/2 Hr

1. Max 3/C No. 2/0 AWG (or smaller) copper conductor PVC jacketed aluminum clad or B. Tube Insulation-Plastics+ — Min 1/2 in. (13 mm) to max 3/4 in. (19 mm) thick acrylonitrile 1 AB 2 1172 0 1172 1 — @ System No. C-AJ-1421
steel clad TECK 90 cable. butadiene/polyvinyl chloride (AB/PVC) flexible foam furnished in the form of tubing.
5 5 April 26, 2004
2. Through Penetrating Product* — Any cables, Armored Cable+ or Metal Clad Cable+ See Plastics+ (QMFZ2) category in the Plastics Recognized Component Directory for names of 1 A B 12 2 0 1-7/8 3/4 Through-penetration Firestop Systems
currently Classified under the Through Penetrating Product category. manufacturers. Any Recognized Component tube insulation material meeting the above F Rating — 2 and 3 Hr (See Item 4B)

specifications and having a UL 94 Flammability Classification of 94-5VA may be used.
T Rating — 0 Hr

?;i;z;?:ﬁﬁ;ﬁr:;;::ﬁipmdu“ (XHLY) category incthe Fite Resistance: Directoty C. Pipe Covering Materials* — Min 1 in. (25 mm) to max 2 in. (51 mm) thick unfaced mineral 1 CorD 6 2 0 1-7/8 1 See General Information for Through-penetration Firestop Systems
fiber pipe insulation having a nom density of 3.5 pcf (56 kg/m”’) or heavier and sized to fit the s No. WL_1380 IR oesssassessossssss|
e ‘ . : ; 5 . ) ystem No. W-L-13 T LTI E
3. Max 500 kemil single copper or aluminum conductor power cable with thermoplastic outside diam of pipe or tube. Pipe insulation secured with min 18 SWG steel wire spaced 12 in. 2 A B 4 1 0 11/2 1 G e 4 =
i 5 : 5 4 305 ocC.
insulation and polyvinyl chloride (PVC) jacket. (305 mm) October 07,2005 | be—————— l_T ___________ Jt
|
d : & 2 £ 2 CorD 4 1or1-1/2 0 1-1/2 1 - ALl
4. Max 300 pair No. 24 AWG copper conductor telecommunication cables with PVC IIG MINWOOL L L C — High Temperature Pipe Insulation 1200, High Temperature Pipe / / F Rating— 2 Hr 4 4 Y
: " e - Insulation BWT and High Temperature Pipe Insulation Thermaloc .
insulation and jacket material. A Section A-A B
2 CorD 6 2 0 1-7/8 1 T Rating — 0 Hr
5. Max 7/C copper conductor No. 12 AWG multi-conductor power and control cables
ith PVC linked polvethyl (XLPE) insulati d PV facket 1. Wall Assembly — The 1 or 2 hr fire-rated gypsum board/stud wall assembly shall be constructed of the
Wi gricrossnkedipolyeLyens insuiationian! Jacket. ) ) _ R o 2 A B 4 1-1/2 0 1-1/2 1-3/4 materials and in the manner specified in the individual U300, U400 or V40O Series Wall and Partition
tiole fib ical N Blas iacketad with d hiavi C1. Sheathing Material — (Not shown) — Optional, used in conjunction with Item 3C. Foil-scrim- A Designs in the UL Fire Resistance Directory and shall include the following construction features:
6. Multiple fiber optical communication cables jacketed with PVC and having a max kraft or all service jacket material shall be wrapped around the outer circumference of the pipe
outside diam of 1/2 in. covering material (Item 3B) with the kraft side exposed. Longitudinal joints sealed with metal 2 AB b 2 0 1-7/8 1172 L A. Studs — Wall framing may consist of either wood studs or channel shaped steel studs. Wood
fasteners. - studs to consist of nom 2 by 4 in. (51 by 102 mm) lumber spaced max 16 in. (406 mm) OC. Steel
7. Max 3/C No. 12 AWG steel clad cable with copper conductors and PVC insulation 2 CorD 6 2 o 17/8 1 studs to be min 3-1/2 in. (89 mm) wide and spaced max 24 in. (610 mm) OC. Additional framing
material. See Sheathing Materials (BVDV) category in the Building Materials Directory for names of members shall be installed in stud cavity to form a rectangular box around the penetrants.
manufacturers. Any sheathing material meeting the above specifications and bearing the UL " . —
8. Max 4C/750 kemil (or smaller) aluminum or copper conductor metal clad cable with Classification Marking with a Flame Spread value of 25 or less and a Smoke Developed value of . L & Gypsn..lm Soped ' — /R, (Lpimimi] thick ath Soare or ta!:)ered.edges L gypsuml I?oa'.-d
aluminum or steel armor, with or without PVC jacket. 50 or less may be used. +Indicates penetrant type as itemized in Item 2. type, thickness, number of layers, fastener type and sheet orientation shall be as specified in the
individual U300, U400 or V400 Wall and Partition Design. If the cable tray is installed in a wood
. s N N N . . a1 s s . 2, . - .
3. Pipe Insulation — (Optional) - Pipes and tubes of the sizes noted below may be provided with one of The annular space between the insulated penetrants and the periphery of the opening shall be min 3A. Pipe Covering* — (Not Shown) — As an alternate to Item 3, max 2 in. thick cylindrical calcium silicate stud/gypsum board assembly, the max area of opening is 130 in.2 (842 cm”) with max dimension
the following types of pipe insulations: 0 in. (0 mm, point contact) to max 5 in. (127 mm). The separation between the insulated (min 14 pcf) units sized to the outside diam of the pipe or tube may be used. Pipe insulation secured with of 14-1/2 in. (368 mm). If the cable tray is installed in a steel stud/gypsum board assembly, max
: penetrants and the other penetrants shall be a min 1 in. (25 mm) to max 22 in. (560 mm). stainless steel bands or min 8 AWG stainless steel wire spaced max 12 in. OC. When the alternate pipe area of opening is 270 in2. (1742 cm”) with max dimension of 30 in. (762 mm) wide. 1. Floor or Wall Assembly — Min 4-1/2 in. (114 mm) thick reinforced lightweight or normal
2 tok x 3 f ¢ o g covering is used, the T Rating shall be determined from the table above. i S 5 3
A. Pipe Covering* — Nom 1-1/2 in. (38 mm) thick (or thinner) hollow cylindrical heavy density 4. Cables — One max 3 in. (76 mm) diam bundle of cables installed within the opening and rigidly £ . The hourly F Rating of the firestop system is equal to the hourly fire rating of the wall vcvgsgsl:}](eldog; sc‘)rie’fef;’;la‘fl?sg -:/[Oa‘i‘;gig - l?i‘;ir;ltsg‘gégll??{ 53715:; qu) constructed of any UL
glass fiber units jacketed on the outside with an all service jacket for pipes with a nom diam of 8 supported on both surfaces of wall. The annular space between the tightly-bundled cables and the A —————————— assembly in which it is installed. B : 2 8
in. (203 mm) (or smaller) or tubes with a nom diam of 4 in. (102 mm) (or smaller). Longitudinal : : 0 : : ; 5T ; 2 3 J , 3 >
Joints sealed with metal fasteners or factory-applied self-sealing lap tape. Transverse joints periphery of the opening shall be:min 0 in. (0'mm, point contac.t) to- max.5/in.. (127 mm). T.he separation for names ofm_anufacturer& /_\“y pipe covering material meeting the above specifications and bearing the 2. Cable Tray — For wall assemblies consisting of steel studs, max 24 in. (610 mm) wide by max 6 in. (152 See Concrete Blocks (CAZT) category in the Fire Resistance Directory for
iy b ed with th g t between t.he c.able bundle and'the other pem?trants shall be min 1 in. (25 mm) to max 22 in. (560 mm). UL Classification Marking with a Flame Spread Index of 25 or less and a Smoke Developed Index of 50 or A mm] deep open ladder cable tray with channel-shaped side rails formed of min 0.060 in. (1.5 mm) thick names of manufacturers.
secured with metal fasteners or wi utt tape supplied wi e product. Any combination of the following types and sizes of cables may be used: less may be used. galv steel or aluminum with nom 1 in. (25 mm) diam rungs spaced 9 in. (229 mm) OC. For wall assemblies
. N . . . . . consisting of wood studs, max 12 in. (305 mm) wide by max 6 in. (152 mm) deep open ladder cable tray 2. Metallic Sleeve — (Optional) Nom 6 in. (152 mm) diam (or smaller) Schedule 40 (or heavier)
ine g i : 2 H di & A. Max 25 No. 24 AWG teleph bl th pol! | chloride (PVC lat d jacket. il i i jal* — — Mi i i i i i ithi A 2 —
See Pipe and Equipment Covering - Materials (BRGU) category in the Building Materials axz>paito elephone cable with polyvinyl chloride (PVC) insulation and jacke 4. Fill, Void or c?“'ty Material* — Sealant — Min 5‘/8 in. thickness ‘?ff'll material ?ppl'e‘j “"I‘th'“ the S .t A A with channel-shaped side rails formed of min 0.060 in. (1.5 mm) thick galv steel or aluminum with nom 1 steel sleeve cast or grouted into floor or wall assembly, flush with floor or wall surfaces.
Directory for names of manufacturers. Any pipe covering material meeting the above annulus, flush with both surfaces of wall . At the point contact location between pipe covering and eC IO n -~ in. (25 mm) diam rungs spaced 9 in. (229 mm) OC. The annular space between the cable tray and the

B. Max 7/C No. 12 AWG copper conductor power and control cable with PVC or cross-linked 3. Through-Penetrant — One metallic pipe or conduit to be installed either concentrically or _

SUMITOMO DAINIPPON PHARMA

3900 TRAVERSE MOUNTAIN BLVD, SUITE 100, LEHI, UTAH 84043

specifications and bearing the UL Classifica tion Marking with a Flame Spread Index of 25 or less ) i ) gypsum board, a min 1/2 in. diam bead of fill material shall be applied at the pipe covering/gypsum board ! periphery of the opening will be min 0 in. (0 mm, point contact) to max 3 in. (76 mm). Cable tray to be . ol " 4
and a Smoke Developed Index of 50 or less may be used. polyethylene (XLPE) insulation and PVC jacket. iiiterfass o biath surtacas of wall 1. Wall Assembly — The 2 hr fire-rated gypsum board/stud shaft wall assembly shall be constructed of Sl i e G et il seet] eccentrically within the firestop system. The annular space between pipe, tube or conduit and
o ‘ o ‘ ) ‘ o the materials and in the manner specified in the individual U400 or V400 Series Wall and Partition Designs gicly supp v perlph_ery Of()].)epmg shall be min 0 in. (0 mm) (point contact) to max 5-3/8 in. (137 mm). Pipe or
B. Tube Insulation-Plastics+ — Nom 1 in. (25 mm) thick (or thinner) acrylonitrile C;: l;/;;lflplelf;ber apticalcommunication;cableijacketedwith EVCandhavingaimaxioutside;diam HILTI CONSTRUCTION CHEMICALS, DIV OF in the UL Fire Resistance Directory and shall incorporate the following construction features: 3. Cables — Aggregate cross-sectional area of cable tray to be max 40 percent of the cross-sectional area andu1;to lielli}gld!y supporte(;:l (')tn both Eldes odfﬂoor or wall assembly. The following types and
. . . X of in. (13 mm). 4 ; " g " sizes of metallic pipes or conduits may be used:
butadiene/polyvinyl chloride (AB/PVC) flexible foam furnished in the form of tubing for pipes or ( ) ) o ) ) of the cable tray based on a max 5 in. (127 mm) loading depth. Any combination of the following types pip 4 Doy :
: . : A. Steel Studs — "C-H" or "C-T" shaped studs, min 2-1/2 in. wide by 1-1/2 in. deep, fabricated and sizesiaf cablesimay beused: A. Steel Pipe — Nom 4 in. (102 mm) diam (or smaller) Schedule 10 (or
tubes with a nom diam of 2 in. (51 mm) (or smaller). D. Max 3/C No. 8 AWG with bare aluminum ground, PVC insulated steel Metal-Clad+ Cable HILTIINC — FS-One Sealant from min No. 25 gauge galv steel, spaced max 24 in. OC. ' heavier) steel pipe.
currently Classified under the Through Penetrating Product* (XHLY) category. A. Max 300 pair No. 24 AWG telephone cable with polyvinyl chloride (PVC) insulation and jacket. B. Iron Pipe — Nom 4 in. (102 mm) diam (or smaller) cast or ductile iron pipe.
See Plastics (QMFZ2) category in the Plastics Recognized Component Directory for names of B. Gypsum Board* — 1 in. thick, 24 in. wide gypsum liner panels installed vertically. Max diam of ) ) )
manufacturers. Any Recognized Component tube insulation material meeting the above E. Max 3/C (with ground) No. 12 AWG (or smaller) nonmetallic sheathed (Romex) cable with PVC circular cutout in gypsum liner panel is 9-1/2 in. B. Max 750 kcmil single conductor copper power cable with PVC jacket material. C. Copp‘er Pipe — Nom 4 in. (102 mm) diam (or smaller) Regular (or heavier)
specifications and having a UL 94 Flammability Classification of 94-5VA may be used. insulation and jacket materials. copper pipe.
*Bearing the UL Classification Mark C. Gypsum Board* — 1/2 in. or 5/8 in. thick, 48 in. wide gypsum boards. The gypsum board type, C. Multiple fiber optical communication cable with PVC jacket and having a max OD of 1/2in. (12 D. Copper Tubing — Nom 4 in, (102 mm) diam (orsmaller) Type L (or
4. Firestop System — The firestop system shall consist of the following: F. RG/U coaxial cable with polyethylene (PE) insulation and polyvinyl chloride (PVC) jacket having thickness, number of layers, fastener type and sheet orientation shall be as specified in the LLi02 heavier) copper tubing.
a max outside diam of 1/2 in. (13 mm). individual Wall and Partition Design. Max diam of circular cutout in sum board is 8-1/2 in. : . . . .
. . L i ) Last Updated on 2006-02-08 g gyp D. Through Penetrating Product* — Max 3/C No. 12 AWG (or smaller) Metal-Clad Cable+ . 2 .
A. Packing Material — Min 4 in. (102 mm) thickness of 4 pcf (64 kg/m®) mineral wool batt ETene € / ) ( ) E. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel conduit.
i . . N . . X R . . currently Classified under the Through Penetrating Product category. i s 5 P 3
insulation tightly packed into the opening as a permanent form. Packing material to be recessed 5. Firestop System — The firestop system shall consist of the following: 2. Through-Penetrants — One metallic pipe, conduit or tubing to be installed either concentrically or F. Conduit — Nom 4 in. (102 mm) diam (or smaller) steel electrical metallic
from top surface of floor to accommodate the required thickness of fill material. A Packing Kiatadiali=hi% i Fire rahediwal. asseriblies, it 4278 HEL mmjihicknsssakimit eccentrically within the firestop system. The annular space shall be min 0 in. (point contact) to max 7/8 in. See Through Penetrating Product (XHLY) category in the Fire Resistance Directory for names tubing (EMT). I—
. 4 teria i allas mir Pipe, conduit or tubing to be rigidly supported on both sides of wall assembly. The following types and of manufacturers. 4. Firestop System — The firestop system shall consist of the following: LIJ
B. Fill, Void or Cavity Material - Sealant* — Min 1/2 in. (13 mm) thickness of fill material applied 4 pcf (64 kg/m") mineral wool batt insulation firmly packed into opening as a permanent form. In sizes of metallic pipes, conduits or tubing may be used: A. Packing Material — Min 4 in. (102 mm) thickness of min 4 pcf (64 kg/m")
within the annulus flush with the top surface of the floor. 1 hr fire rated wall assemblies, min 3-1/2 in. (89 mm) thickness of min 4 pcf (64 kg/m’) mineral 4. Firestop System — The firestop system shall consist of the following: mineral wool batt insulation firmly packed into opening as a permanent form. (D
wool batt insulation firmly packed into opening as a permanent form. Packing material recessed A. Steel Pipe — Nom 8 in diam (or smaller) Schedule 10 (or heavier) steel pipe. ) ) ) : o ) ‘ Packing material to be recessed from top surface of floor or from both surfaces
HILTI CONSTRUCTION CHEMICALS, DIV OF from both surfaces of the wall to accommodate the required thickness of fill material. A. Packing MaatEll"ﬂ —In2hr fII’EV rated .Walllassembllesl ﬂjlln Sin. (1.27 mm) thickness of min 4 of wall as required to accommodate the required thickness of fill material. O
B. Iron Pipe — Nom 8 in. diam (or smaller) cast or ductile iron pipe. pcf (64 kg/m”) mineral wool batt insulation firmly packed into opening as a permanent form. In 1 § . . . p —
: ; : . ; ; 3 % M i i
HILTI INC — CP604 Sealant B. Fill, Void or Cavity Material* — Sealant — Min 5/8 in. (16 mm) thickness of fill material . o ) ) ) o hr fire rated wall assemblies, min 3-3/4 in. (95 mm) thickness of min 4 pcf (64 kg/m’) mineral fB‘l'lFI“; V'Olld Orl'(:':‘i"“{hmaéle”al lseaf!lan; 'tILAtm 1/4 'ff‘]- (6 n;rf;l) thlckne'ts; of m
T . . x C. Conduit — Nom 4 in diam (or smaller) steel electrical metallic tubing or 6 in. diam steel wool batt insulation firmly packed into opening as a permanent form. Packing material recessed 11 material applEC WILITLIe anniL us, st Wit topisurlace 0L Hooror 'wi A
applied within annulus, flush with both surfaces of wall. At the point contact location between bothiatt Foisll For 3 Hi ated bli in 1/4 in. (6 diarii bead
- ) ) ) . conduit. from both surfaces of the wall to accommodate the required thickness of fill material. L suriaces O wall; Bor 5/ HrTated dsscinblics; @ Mim in. (6 mm) diam bea
through penetrants and gypsum board, a min 1/4 in. (6 mm) diam bead of fill material shall be of fill material shall be applied at the concrete/pipe interface at the point contact
applied at the gypsum board/through penetrant interface on both surfaces of wall. D. Copper Tubing — Nom 6 in. diam (or smaller) Type L (or heavier) copper tubing. B. Fill, Void or Cavity Material* — Sealant — Min 1/2 in. (13 mm) thickness of fill material location on the top surface of floor and on both surfaces of wall.
applied within annulus, flush with both surfaces of wall. A min 1/2 in. (13 mm) diam bead of fill I_
*Bearing the UL Classification Mark HILTI CONSTRUCTION CHEMICALS, DIV OF E. Copper Pipe — Nom 6 in. diam (or smaller) regular (or heavier) copper pipe. material shall be applied at the gypsum board/through penetrant interface at point contact HILTI CONSTRUCTION CHEMICALS, DIV OF
location on both surfaces of wall. E
i ; s e SRR ’ ; ’ P . .
Last Updated on 2004-06-29 HILTI INC — FS-ONE Sealant 3. Fill, Void or Cavity Material* - Sealant — Min 1 in. thickness of fill material applied within the annulus, HILTI INC — FS-ONE Sealant or CP604 Self-Leveling Firestop Sealant. m
bbbt flush with each surface of wall. A min 1/2 in. diam bead of fill material shall be applied at the point HILTI CONSTRUCTION CHEMICALS, DIV OF CP604 shall be used in floor applications only,
contact location between pipe and wall on the finished side of wall. I I I
HILTI INC — FS-ONE Sealant

HILTI CONSTRUCTION CHEMICALS, DIV OF

*Bearing the UL Classification Mark eBeating the UL Classifeation Mok When CPoOA 1 P Retie 2
HILTI INC — FS-One Sealant g Hicatl en is used, F Rating is 2 Hr.

+Bearing the ULITishng Mark + Bearing the UL Listing Mark *Bearing the UL Classification Mark FI RESTO P SYSTE M S

# Bearing the UL Recognized Component Mark Y
SRR Last Updated on 2004-04-26

Last Updated on 2007-10-08 *Bearing the UL Classification Mark

Last Updated on 2005-10-07

=
o
©|
N
N
o
-
-
N
[=]
|
N
~
N
RN
~




\ 3 ] 4 . 5
%
=
N
= 2 SIGN OR " 36" MIN.
\\ o N OBSTRUCTION P —4" MAX.
Fla ! ‘ N #
T = L 32MIN. | .
oo f= W
T [ s . J
Z =
= =
5 [ % ARCHITECTURE
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'=\ SALT LAKE CITY, UT 84102 VCBO.COM
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Ne— . % 60" MIN. D
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e, | LIMITS OF PROTRUDING OBJECTS
5 E
= L [ 2
;r
o 307.3 POST-MOUNTED OBJECTS. OBJECTS ON POSTS OR S
PYLONS SHALL BE PERMITTED TO OVERHANG 4 INCHES | 32'MIN. ||
MAXIMUM WHERE MORE THAN 27 INCHES AND NOT MORE THAN ( 7
VERTICAL/BEVELED 80 INCHES ABOVE THE FLOOR. OBJECTS ON MULTIPLE POSTS 3" MIN
OR PYLONS WHERE THE CLEAR DISTANCE BETWEEN THE :
POSTS OR PYLONS IS GREATER THAN 12 INCHES SHALL HAVE
THE LOWEST EDGE OF SUCH OBJECT EITHER 27 INCHES
MAXIMUM OR 80 INCHES MINIMUM ABOVE THE FLOOR.
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Z' N%
X> 12" S p WY
112" MAX. M‘ % gﬁ N
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=8 MAX # 2 5 42'MIN. | X | 42'MIN. |
N~ & N % i/ 7 7
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DETAIL HINGED DOOR DATE: JULY 27, 2021
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JR— 1111 — Y
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CLEAR DOORWAY WIDTH AND DEPTH E— B
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N N\
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LAB ANIMAL INFO LIST OF CHEMICALS THAT WILL GO DOWN DRAIN:
Species Mice: Mus musculus LABORATORY WASTE STREAM
NOD-SCID, NCG, NSG, SHO- o Tris-buffers
SCID, ATH, NCRNU, C57BL/6, = (CAS-No 1185-53-1
Strgln: varies per BALB C, BALB F, C3H, DBA, qu uid Waste o Tween-20 detergent .
availability NU/NU, NMRI «  CAS-No 9005-64-5
e \Water waste stream 5 lbremtalaha . /
Current/Immediate Qty |240 : ical : sy
rain for n uantities. X 63
FuturelMax Oy 1800 o Please see list of chemicals that go down drain for names and quantities h , ICA5 No 67-63-0 ARCHITECTURE
Temp 21.1-215°C 2 a.m.‘.l CAS-No 64-17-5 524 SOUTH 600 EAST 801.575.8800
Humidity 20-47% . SALT LAKE CITY, UT 84102 VCBO.COM
Solid Waste o RNAisolation buffers
Irradiated global, soy protein free, e Chemical; * [-mercaptoethanol D
Diet extruded rodent diet. Envigo. o See list of lab chemicals. .. IC‘AS—ND‘GD—M—Z
: : 2 - * Guanidinium thiocyanate
Bedding Corn cob. Envigo, 1/4", irradiated o Anything hazardous is collected in proper waste containers, usually glass or e CAS-No 593-84-0
Water RO filtered H,0, ad libitum polypropylene plastic, and stored temporarily in chemical fume hood or proper s Conc in buffer = 30-50%
storage cabinet. o Chlorine Bleach (sodium hypochlorite)
; : : ; : = CAS-No 7681-52-9
o Waste is picked up at regular intervals by outside contracted waste disposal
SEIvice. Quantity= less than 1 gallon per month of each, dispersed in small amounts over the entire month
* Biological:
! Notes:
o Tissue culture waste: 1. Tris buffers are not solvents. Just water-based Tris brought to correct pH with HCI - not enough to be
= Biohazard waste containers with double-lined biohazard, autoclavable, detectable. -
labeled bags are kept near tissue culture biosafety cabinets. All solid |
. & ) P L ) y ; WY RNA buffer contains (these are listed in “chemicals that go down drain) in waste stream doc: REV DATE DESCRIPTION
waste, including plasticware, that came in contact with cells and media is
disposed of into these containers. When full, they are tied up and ready b-mercaptoethanol - very small quantities <1%
to be decontaminated by outside service. ee Nbodcre
Guanidinium thiocyanate
CAS-No 593-84-0
e Animal waste: Conc in buffer = 30-50%
o Dead rodent carcasses are sealed in small biohazard bags and stored in -20° _ T
$os teleked b teid . d EarilRat d 2. No biohazardous waste of any kind will go into regular waste stream. Lab personnel will use standard
FECZET UNtil picked Up DY QULSIGE SETVICE TOF proper accontamination an best practices for decontaminating liquid waste that may contain biohazards. Per OSHA protocols for
dISpDSEll. bloodborne pathogens (see link below), liquid media will be decontaminated with 2 -10% liquid bleach.
Tolero does not use primary cells from humans, but nonetheless, decontaminates its waste according to c
: ; y e , these standard protocols.
o Animal bedding for rodents is not classified as hazardous and goes into regular VCBO NUMBER: 21560
waste. After decontamination, the bleached media will be poured down sink in TC lab. CLIENT NUMBER:
DATE: JULY 27, 2021
https://www.osha.gov/pls/oshaweb/owadisp.show document?p tablesstandards&p id=10051
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Personnel Training and Review Table of Contents Purpose
rﬁ " . . (a9
5. —— Sumltomo Dalnlppon Received and understood by: _ N _ ) ) o g
J ) Pharma Oncology (Lab research staff, interns, & visitors engaged in working with laboratory chemicals) ReVIEW aNd ACCOUNTADIIILY ..ottt ettt b e e ete e ettt e eaae s e eme e e bbb aeeassan st s eenns e snnes 1 The purpose of the Chemical Hyglelne Plan (CHP) is to minimize exposure of Ia.boratory ‘ s
Personnel TraiNing @N0 REVIEW .....c.c.c.eiiiiiieiriieeti ettt ettt et sttt b et b s s bbb 2 personnel and students to health and physical hazards presented by hazardous chemicals used in the o0
Discovery Biology Lab at Sumitomo Dainippon Pharma Oncology. m
PUIPIOSE .ottt 4 T
Print name signature date 1= 1 T o T3 TSRO S 4 B < IE
Discovery Biology Laboratories . _ 2 0o F=E- T Lo N 2= oo T £ 1 T L= OSSR 6 Definitions D)
Print name senature e Employee Information and Training ... s 7 I -
Che mica I H\/gle ne Pla n Print name signature date Prior APProval CirCUMSTANCES . iesiieis st s b s bbb s 8 Chemical Hygiene Officer (CHO) - An employee who is designated by the company, and who is m I
CONEIOl IMIBASUIES. cv.vuveesteaeesieseeessieasesssaees s sessssreassssssessssesassresssessseassesssassssssanssensnsnsssnssssesassssssnssessssnsssnssesesns 8 qualified by training or experience, to provide technical guidance in the development and H
Updated: 7/01/2020 Print name signature date o implementation of the provisions of the Chemical Hygiene Plan.
VBNTIATION et e e 8 Z d
Print name signature date SPIll ClEAN-UP PrOCROUIES. ... i et e s e e e s e e san e s sne s sase e e s ame e e s e e e easeaennsesammeeenmneenrneean 9 (@)
. . B . . P
Sumitomo Dainippon Pharma Oncology strives to provide a safe working environment for its employees. EXPOSUIE MONIEOTINZ. c.....iotieieeeii et ettt es et sttt hee s b eaee s eeens s e ees et ehee et emmt b nenssaemeessb et b e bmes e mensseee 10 Des.|gnated area - An area that may be used for work with particularly hazardOlle substances. A O
Itis. however. the res ibility of all | to adhere t d tices t the safety of Print name signature date designated area may be the entire laboratory, an area of a laboratory, or a device such as a L
) , ponsibility of all employees to adhere to good practices to ensure the safety o General Laboratory Safety RUIBS ........oei ittt ettt s et e ba e st enbaesras 10 —
others. This Chemical Hygiene Plan (CHP) has been produced with the intent to provide guidance to help : i Labeling 11 laboratory fume hood. m —_—
protect laboratory personnel from potential hazards associated with the use of chemicals and therefore, Print name sgnature date R """ [ D)
manage and mitigate risk. Each individual working at Sumitomo Dainippon Pharma Oncology is a risk _ _ Medical consultations and eXaminAtioNs ...........oci oottt re e st ee s e sme s e seeeeneaan 11 . . . . o o . m ()]
manager. Compliance is mandatory for all laboratory associates due to requirements of the Print name lanature date Select carcinogens, reproductive toxins, highly CULE TOXINS ......eevreeerieimeresieesesseseesssssesessssssessesssssesssasens 12 Hazardous chemical - A chemical for which there is statistically significant evidence, based on at ] — -
Occupational Safety and Health Administration (OSHA) standard on "Hazardous Chemicals In _ _ Appendix A - Standard operating procedures 13 least ?ne study conducted in accolrdance with established scientific principles that acute or Z D
Laboratories". While these regulations pertain specifically to employees, provisions of the CHP may Print name signature date PP P B PTOCEAUIES covvevvsisssssssmmssmmiss st chronic health effects may occur in exposed personnel. - >
apply to visitors depending on their activities. This plan is confidential and for internal laboratory , , GENEIFAl RUIBS ...t et b 13 — EI
purposes only. This plan is designed to achieve compliance with OSHA Standard 29 CFR 1910.1450, and Print name slgnature date PEISONAI HYBIBNE oo eee e vesee e sese e s s s esseesseseseeessesaesessesseseasssessseesessssssesessssessessesesnenns 13
requires review and acknowledgement of training by each employee. _ Laboratory - A facility where the "laboratory use of hazardous chemicals" occurs. It is a zZ
Print name signature date HOUSEkeeplng ......................................................................................................................................... 14 Workplace Where relatively Sma" qUantitiES Of hazardous Chemicals are USEd on anon- Q 2
Protective Clothing and EQUIPMENT........eee e e eeme e ee s e e e e snr e e sraee s nnnaas e essreeeenseeenaaeeannn 14 production basis, and can include greenhouses. —
. . Printname signature date FIammable IMAterials ......cvviieeiieeee i ccetee e et e e et reer e e ssmee e eessr s e eeesbeeeesbaneeesrnnsesensssntesesasseenesnssrneeeens LD Z
Review and Accountability . . O -
CHP Reviewed by: REACHVE CRMICAS o vesvrevves e e 15 Laboratory use of hazardous chemicals - Handling or use of such chemicals in which all of the O
COITOSIVE CREIMICEIS 1.1 viveriiiristetisest et ress s sessa s raests st reesas s saesssbesas b be s s ebaebsbeaaebes e bebe b besebesesnebennsnebennesone 16 following conditions are met: E 2 —
VP Research and Development signature date . Chemical manipulations are carried out on a "laboratory scale"; LLI L
. Multiple chemical procedures or chemicals are used; O (@p)] (8
Directar, Chemistry signature date . The procedures involved are not part of a production process, nor in any way simulate a F % E
production process; and A >
— o
. Protective laboratory practices and equipment are available and in common use to <
Laboratory Operations Specialist signature date minimize the potential for employee [and student] exposure to hazardous chemicals. o I:
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Laboratory scale - Work with substances in which the containers used for reactions, transfers,
and other handling of substances are designed to be easily and safely manipulated by one
person. "Laboratory scale" excludes those workplaces whose function is to produce commercial
quantities of materials.

Laboratory supervisor - An individual that has authority and responsibility for the personnel and
procedures conducted in an individual laboratory.

Medical consultation - Consultation which takes place between a licensed physician and an
employee [or student] for the purpose of determining what medical examinations or
procedures, if any, are appropriate in cases where a significant exposure to a hazardous
chemical may have taken place.

MSDS or SDS - Material Safety Data Sheets - available in paper form in the lab binder marked
‘Safety Data Sheets’.

Particularly hazardous substances - These include "select carcinogens", "reproductive toxins",
and "substances with a high degree of acute toxicity".

Permissible exposure level (PEL) - The maximum permitted 8-hour time-weighted average
concentration of an airborne contaminant. Cal/OSHA lists these limits at
www.dir.ca.gov/Title8/5155table_acl.html

Physical hazard - A substance for which there is scientifically valid evidence that it is a
combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer,
pyrophoric, unstable (reactive), or water-reactive.

Protective laboratory practices and equipment - Those laboratory procedures, practices and
equipment accepted by laboratory health and safety experts as effective, or that the employer
can show to be effective, in minimizing the potential for employee exposure to hazardous
chemicals.

Reproductive toxins - Chemicals that affect the reproductive capabilities including chromosomal
damage (mutations) and effects on fetuses (teratogenesis).

Page 5
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3. The way the hood is used will determine the degree of protection it will provide. Each
employee is responsible for implementing the following work practices when using a
hood.

a. Continually monitor air being drawn into the hood. This can be done by attaching a
lightweight strip of paper to the bottom of the sash.

b. Operate the hood at a sash position that will provide splash protection for the user;
e.g. 10 -12 inch opening for hoods with vertical sliding (up and down) sashes and the
sashes closed as much as possible for continuous air flow hoods with horizontal
sliding (left and right) sashes. This helps to ensure optimum protection when
conducting operations in the hood.

c. Avoid using the hood for storage of bottles and equipment, especially along the
back wall. Any apparatus that must be housed within the hood should fit completely
inside the hood. Elevate the apparatus on blocks (at least 2 inches off the bench
top) to allow air to flow freely around and beneath.

d. Manipulations within the hood should be performed at least 6 inches inside the face
of the hood or as far towards the back of the hood as possible. This minimizes the
possibility of contaminants escaping from the hood.

e. Avoid things which cause air turbulence across the face of the hood such as fans,
window air conditioning units, or excessive movement.

f.  Exhaust hoods do not provide adequate protection for all operations involving toxic
materials. A higher level of containment should be used for procedures where minor
contamination can be serious. If you are in doubt about the level of containment
needed for your operation, ask your LM or TL.

4. Sumitomo Dainippon Pharma Oncology will conduct annual surveys of fume hoods to
ensure adequate airflow is maintained through the hood face. Contact your LM/TL if you
suspect the hood is not working properly.

Spill clean-up procedures

1. Attend to anyone who may have been contaminated.

2. Notify occupants in the immediate area about the spill.

3. Evacuate all nonessential personnel from the spill area.

4, If the spilled material is flammable, turn off all ignition and heat sources; including
magnetic stirrers.

5. Avoid breathing vapors of the spilled material. Evacuate and contact the CHO, LM/TL, or
call the Lehi Police at (801) 768-7110, or at 911 if an emergency.

6. Ensure that the fume hood(s) is on. Open windows where possible to increase exhaust
ventilation.

7. Secure cleanup supplies. Ensure protective apparel is resistant to the spill material.

8. Confine or contain the spill to a small area.
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Select carcinogen - Any substance that meets one of the following criteria:

. Itis listed under the category "known to be carcinogens"”, in Annual Report on
Carcinogens by the National Toxicology Program (NTP) (latest ed.,
http://ntp.niehs.nih.gov/?objectid=72016262-BDB7-CEBA-FAG0ES22B18C2540); or

. Itis listed under Group 1 ("carcinogenic to humans") by the International Agency for
Research on Cancer Monographs (IARC) (Vol. 1-48 and Supplements 1-8); or

. It is listed in either Group 2A or 2B by IARC (http://monographs.iarc.fr/) or under the
category, "reasonably anticipated to be carcinogens" by NTP
(http://ntp.niehs.nih.gov/?objectid=72016262-BDB7-CEBA-FA60E922B18C2540) and
causes statistically significant tumor incidence in experimental animals in accordance
with any of the following criteria:

a. After inhalation exposure of 6-7 hours per day, 5 days per week, for a significant
portion of a lifetime to dosages of less than 10 mg/m3;

b. After repeated skin application of less than 300 mg/kg of body weight per week;
or
C. After oral dosages of less than 50 mg/kg of body weight per day

Roles and Responsibilities

Lab Manager (LM) and Team Leads (TL)

The LM/TL has responsibility for implementation of the CHP in the Discovery Biology laboratory.
The LM/TL shall:

1. ensure that workers are trained and follow the CHP outlined in this document;

2. ensure that the necessary protective and emergency equipment is available, in working
order, and that appropriate training has been provided;

3. ensure that periodic laboratory self inspections are performed;

4, know current legal requirements concerning regulated substances;

5. review and evaluate the effectiveness of laboratory specific chemical safety protocol at

least annually and update as necessary.

Laboratory Employees are responsible for:

1. planning and conducting each operation in accordance with practices and procedures
established in this CHP;
2. using equipment only for its designed purpose;
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Exposure monitoring

Exposure monitoring shall be performed when there is reason to believe that exposures are in
excess of the action-level or the PEL. Materials which require monitoring under these conditions
are listed in OSHA Regulations. If an employee would like to have an exposure assessment
conducted, the CHO should be contacted. Exposure assessments and monitoring may be
conducted by the CHO or qualified medical professional. Documentation of exposure monitoring
shall be kept and maintained as part of each employee's personnel record.

General Laboratory Safety Rules

It is important that all employees know the location of emergency showers, eyewashes, first aid
kits, emergency exits, spill kits, and fire extinguishers. Know the location of the nearest and the
next-nearest telephone, eyewash, and emergency shower. In an emergency, dial 911.

1. Know the location of Material Safety Data Sheets. Ensure that you have been trained on
this Chemical Hygiene Plan.
2. No food, beverage, smokeless tobacco, or application of cosmetics is allowed in the

laboratory workbench areas. No smoking is allowed in any area of a laboratory. Always

wash hands after working with chemicals, even when gloves have been used.

Dress appropriately. (See appendix A).

Appropriate eye protection (safety glasses at a minimum) will be worn at all times in

laboratories; see Section below and any applicable SOPs.

5. Wear the appropriate personal protective equipment for the chemicals you are working

with. When wearing contact lenses, be sure to wear safety goggle to protect your sight.

Comply with warning signs and labels.

Do not directly smell or taste any chemical.

Do not pipette or siphon by mouth.

Containers shall be kept closed when not in active use.

10. Perform only those experiments or procedures you are authorized to do by the person
in charge of the lab.

11. Report all injuries, fires, and accidents to your supervisor immediately. All fires use of
fire extinguisher and must be reported to the CHO/LM/TL or Police, as soon as possible.

12. If you have a question about a procedure or the hazards of a chemical, ask your
supervisor before performing the procedure.

> W
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3. being familiar with emergency procedures, including knowledge of the location and use

of emergency equipment for the laboratory, as well as how to obtain additional help in
an emergency;

4. knowing the types of protective equipment available and using the proper type for each
procedure;
5. being alert to unsafe conditions and actions and calling attention to them so corrections

can be made as soon as possible.

Chemical Hygiene Officer (CHO) is an employee designated by the employer who is qualified by
training or experience to provide technical guidance in the development and implementation of
the provisions of the CHP. The current Chemical Hygiene Officer for the Discovery Biology Labs
is: Clifford Whatcott

The Chemical Hygiene Officer shall:

1. assist LM/TL's and other laboratory employees with development and implementation
of appropriate chemical hygiene procedures and practices, including providing
consultation and information;

2. keep abreast of legal requirements concerning regulated substances and communicate
any changes to Pl's and laboratory employees.
3. seek ways to improve the overall chemical hygiene program.

Employee Information and Training

LM/TL shall ensure that information and training are provided at the time of an employee's
initial assignment to a work area where hazardous chemicals are present and prior to
assignments involving new exposure situations. Refresher information and training shall be
conducted at least annually and documented.

Information: All laboratory personnel shall be informed of:

1. Requirements of the OSHA Standard, "Occupational Exposure to Hazardous Chemicals in
Laboratories",

2. The contents and availability of this Chemical Hygiene Plan,

3. Permissible Exposure Limits (PELs) for OSHA regulated substances or recommended
exposure limits where there is no applicable OSHA standard,

4. Signs and symptoms associated with exposures to hazardous chemicals used in their
laboratory,

5. The location of reference materials on the hazards, safe handling, storage and disposal

of hazardous chemicals found in the laboratory including, but not limited to, Material
Safety Data Sheets (MSDS's).
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Labeling

All containers of hazardous substances shall be appropriately labeled. The manufacturer's label
shall not be removed from a container as long as the material or residues of the material remain
in the container. The following information is to be provided on the manufacturer's label:

The identity of the hazardous substance.
Appropriate warning words and statements.
Appropriate precautionary measures.

Name and address of manufacturer or importer.

PN e

The receiver will write the date received, and opened on the label of chemicals that expire or
can convert to a reactive material upon standing, such as diethyl ether, tetrahydrofuran, 1,4-
dioxane, diisopropyl ether and other peroxide-forming substances.

All containers into which hazardous substances are transferred or prepared shall be labeled with
the following information:

1. The identity and concentration of the hazardous substance.
A description of the hazards and precautionary measures. In containers smaller than
one quart, descriptions can be limited to signal words such as "FLAMMABLE,
CORROSIVE, TOXIC"; consult a recent original container, the Aldrich Chemical catalog, or

the MSDS.

3. It is good practice to put the date received, prepared or transferred on the label. This is
required for peroxidizable chemicals such as ethers.

4. It is recommended that the responsible person's name be on the container label.

All containers in which hazardous waste is collected shall be labeled with a complete description
of contents.

Labeling is not required for portable containers into which hazardous chemicals are transferred
from labeled containers, and which are intended only for the immediate use of the individual
who performs the transfer.

Medical consultations and examinations

Employees shall be provided an opportunity to receive medical attention, including any related
follow-up examinations, at the company’s expense, under the following circumstances:
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6. The applicable portions of the OSHA Hazard Communication standard
(29CFR1910.1200).

Training: Employee training shall include:

1. The physical and health hazards associated with chemicals stored and used in their work
area,

2. The contents of this Chemical Hygiene Plan,

3. Methods and observations that may be used to detect the presence or release of a

hazardous chemical; e.g., exposure monitoring conducted by the CHO, visual
appearance or odor of hazardous chemicals when being released, etc.

Prior Approval Circumstances

Employees must obtain prior approval to proceed with a laboratory task from the Pl or his/her
designee when:

1. Radioactive materials will be used,

2. Recombinant DNA or biological material of Risk Group 3 or assigned Biosafety Level 3 or
greater will be used,

3. Itis likely that exposure limit concentrations could be exceeded or that other harm is
likely,

4. There is failure of any equipment used in the process, especially of safeguards such as
chemical fume hoods.

5. Members of the laboratory staff become ill, suspect that they or others have been

exposed, or otherwise suspect a failure of any safeguards.

Control Measures

Ventilation

Laboratory ventilation is normally designed to provide a minimum of eight air changes per hour.
This flow is not necessarily sufficient to prevent accumulation of chemical vapors. Laboratary
work shall be conducted in a fume hood, glove box, or similar device when:

1. Procedures call for work with toxic substances which are volatile; i.e., evaporate at
normal temperature and pressure, or
a. There is a possibility the action level or PEL will be exceeded.

2. The protection provided by laboratory fume hoods is dependent upon two important
factors:
a. proper use of the hood, and
b. maintenance of adequate airflow through the hood.
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1. An individual develops signs or symptoms associated with exposure to hazardous
chemicals in the laboratory.
2. Exposure monitoring reveals an exposure level routinely above the action level or PEL

for a UOSH regulated substance for which there are exposure monitoring and medical
surveillance requirements.

3. An accident such as a spill, leak, equipment failure, or explosion results in possible
overexposure to hazardous chemicals.
4, The Pl is responsible for establishing and maintaining an accurate record of any medical

consultations and examinations provided to an employee.

Select carcinogens, reproductive toxins, highly acute toxins

The procedures described in this section are mandatory when performing laboratory work with
greater than 10 mg or 100 mL of any carcinogen, reproductive toxin, or substance that has a
high degree of acute toxicity.

1. Definitions
a. Select carcinogens: any substance defined as such by UOSH.
b. Reproductive toxins: chemicals which affect reproductive capabilities including
chromosomal damage (mutations) and effects on fetuses (teratogens).
c. A Highly Acute Toxin is any substance for which:

i. The median oral LD50 is less than or equal to 50 mg/kg when administered
orally to albino rats, or

ii. the median inhalation lethal concentration, LC50, value is less than or equal
to 200 ppm by volume of gas or vapor, or 2 mg/liter or less of dust, mist, or
fume when administered continuously for one hour or less to albino rats, or

iii. the median LD50Q is less than or equal to 200 mg/kg when administered by
continuous contact for 24 hours or less with the bare skin of albino rabbits.

iv. Designated area: a hood, glove box, portion of a laboratory, or an entire
laboratory room, designated as the only area where work shall be
conducted with quantities of select carcinogens, reproductive toxins, or
highly acute toxins in excess of the limits specified above.

2. Designated Area
a. Accessto designated areas shall be restricted. Only trained employees will be
allowed to work with chemicals in the designated area. All such persons will:

i. Use the smallest amount of chemical that is consistent with the
requirement of the work to be done.

ii. Always use these chemicals in a hood with adequate air flow (face velocity
between 80 and 120 feet per minute) or other containment device for
procedures which may result in the generation of aerosols or vapors
containing the substance.

iii. Use high-efficiency particulate air (HEPA) filters or high-efficiency scrubber
systems to protect vacuum lines and pumps.
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iv. Decontaminate designated areas before normal work is resumed there. This
includes contaminated equipment.

v. Remove any protective apparel, place it in an appropriately labeled
container, and thoroughly wash hands, forearms, face, and neck on leaving
a designated area.

vi. Prepare wastes for disposal in accordance with Chemical Waste Disposal
Guidelines

vii. Do not wear jewelry when working in designated areas since
decontamination of jewelry may be difficult or impossible.

Appendix A - Standard operating procedures

General Rules

1. For chemicals they are working with, all employees should know:
a. the chemical's hazards, as determined from MSDS and other appropriate
references;

b. appropriate safeguards for using that chemical, including personal protective

equipment;

how to properly store the chemical when it is not in use;

proper chemical waste disposal procedures;

proper personal hygiene practices;

appropriate procedures for emergencies, including first aid, evacuation routes, and

spill cleanup procedures.

g. As part of the safety program, each lab is required to have a current chemical
inventory.

2. Employees should avoid working alone. Arrangements should be made between
individuals working in separate laboratories outside of regular working hours to
crosscheck each other periodically. An employee who is alone in the laboratory should
not undertake experiments known to be hazardous.

o oan

Personal Hygiene

1. Wash promptly whenever a chemical has contacted your skin. Flush for at least 15
minutes prior to seeking medical attention.

2. Avoid inhalation of chemicals. Do not "sniff" to test chemicals.

3. Do not use mouth suction to pipette anything. Pipetting aids must be used at all times.

4. Do not bring food (including gum and candy), beverages, tobacco, or cosmetic products
into chemical storage or use areas. Eating, drinking, and applying cosmetics is allowed in
designated areas only. Smoking is prohibited in all company facilities.

5. Wash well with soap and water before leaving the laboratory. Avoid the use of solvents
for washing skin. Solvents remaove the natural protective oils from skin and can cause
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b. Open bottles or carboys slowly and carefully, wearing protective equipment to guard
hands, face, and body.

c. OSHA requires suitable facilities, such as a safety shower and eyewash, to be located
within the work area. The American National Standards Institute (ANSI) recommends
that the safety shower and eyewash be within 100 feet of the work area for quick
drenching or flushing of the eyes and body.

NOTE: Eyewash stations and Showers should be flushed on a monthly basis by laboratory

personnel. Eyewash stations and showers are tested quarterly by company personnel.

a. Procedures requiring the use of concentrated acids and bases must be conducted in a
fume hood.

b. Never mix acid wastes with other materials such as solvents, metal contaminated
solutions, etc. Noncontaminated acid wastes can be easily disposed by neutralization.

c. When disposable containers are completely emptied of their contents, flush them
thoroughly with water before throwing them away.

d. Never dispose of acids or bases in the sanitary sewer system (i.e., down the drain) until
neutralized (pH 6.0-8.0). Neutralization may be conducted in the laboratory when
included as part of an experiment, and should be conducted in a fume hood. The
solution should then be poured slowly down the drain with copious amounts of water;
i.e., leave the water running for approximately 5 minutes.

e. Contact CHO for assistance with disposal of large quantities (more than 1 gallon or 1/2
pound) of acids and bases.

f. The laboratory should have access to a spill kit that includes acid and base neutralizer;
Never use combustible organic materials (sawdust, excelsior, wood scraps and shavings,
paper, rags, or burlap bags) to absorb or clean up spillage.

Compressed Gas Cylinders (Compressed Gas Standards)

Receiving and Storage

~m o0 oo

Arrange a return agreement with suppliers prior to purchase.

Ensure laboratory door placard is current each time gases are received.

Cylinder contents must be clearly labeled. Color code does not constitute adequate labeling
Valve caps shall be in place any time that the cylinder is not connected to a regulator.

Always transport cylinders with valve caps securely in place.

Do not accept cylinders which are damaged, not clearly labeled, or do not have a valve
protection cap.

Keep oxygen cylinders a minimum of twenty feet from flammable gas cylinders or combustible
materials. If this can not be done, separation by a non-combustible barrier at least 5 feet high
having a fire rating of at least one-half hour is required.

Components used for other gases and purposes must never be interchanged.

Cylinders, upon filling, should have a current hydrostatic test date (normally less than 5 years
old for steel and 3 years old for aluminum) engraved on the cylinder.

All gas cylinders shall be secured in an upright position with upper and lower restraints in racks,
holders, or clamping devices. The lower restraint may be exempted only if impractical. When
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irritation and inflammation. In some cases, washing with solvent may facilitate
absorption of toxic chemicals.

Housekeeping

Housekeeping is directly related to safety and must be given importance of equal value to other
procedures. Lack of good housekeeping reduces wark efficiency and may result in accidents.
Laboratory personnel must adhere to the following:

1. Access to emergency equipment, showers, eyewashes, fire extinguishers, exits and
circuit breakers shall never be blocked or obstructed.
2. Chemical containers should be regularly monitored for proper labeling and container

integrity. Labels which are fading, falling off, or deteriorating must be promptly
replaced. If abbreviations are used, they should be kept to a minimum and clearly
identify the contents of the container as well as hazards associated with use; i.e.,
HgCly/poison, HCl/corrosive, MeOH/flammable, H,0,/corrosive oxidizer, Nonhazardous
buffer, etc. Improperly labeled or unlabeled chemicals make hazard identification and
disposal difficult, and may create a hazard.

3. All chemicals should be placed in their proper storage areas at the end of each workday.
Chemicals shall not be stored on desks, laboratory bench tops, floors, fume hoods or in
aisles. Liquids should be stored below solids.

4, Each laboratory must have a puncture resistant (e.g., cardboard) container specifically
designated for glassware disposal.
5. At the end of each workday, the contents of all unlabeled containers are to be

considered waste and disposed of appropriately. Collection containers for wastes must
be clearly labeled including hazard identification.

6. All work areas, especially laboratory bench tops, should be kept clear of clutter.

7. All aisles, corridors, stairs, and stairwells shall be kept clear of chemicals, equipment,
supplies, boxes, and debris.

8. Overhead storage must be kept no closer than 18” to the ceiling for sprinkled rooms,
24" for non-sprinkled rooms.

9. Food and drink for human consumption shall not be kept in the same refrigerator used

to store chemicals and laboratory samples. Eating and office areas must be clearly
separated from laboratory and chemical storage areas.
10. Empty containers shall be treated in the following manner:

a. For water-soluble solvents: triple rinse, deface the label, relabel as "Empty" and
dispose with normal trash.

b. For non water-soluble solvents: triple rinse using a solvent capable of removing the
chemical. ALL rinsate must be collected in a hazardous waste disposal container.
Deface the label, relabel as "Empty" and dispose with normal trash.

Protective Clothing and Equipment

1. Carefully inspect all protective equipment prior to use. Do not use defective equipment.
2. Eye protection (safety glasses, chemical-resistant goggles, or a face shield) shall be worn
at all times in laboratories where chemicals are being used. This includes visitors.

Ordinary prescription glasses are not considered effective eye protection since they lack
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cylinders are grouped together, they should be individually secured and conspicuously labeled
on the neck area.

Do not place cylinders near heat, sparks, or flames or where they might become part of an
electrical circuit.

Do not store cylinders in exit or egress routes.

m. Store cylinders in a well-ventilated area.

Handling and Use

a.

Wear sturdy shoes (no open-toed, sandals, etc.) when engaging in moving or transporting
cylinders.

Use a cylinder cart and secure cylinders with a chain during transport.

Only Compressed Gas Association (CGA) fittings and components are permitted for use with gas
cylinders. Only use regulators approved for the type of gas in the cylinder. Do not use adapters
to interchange regulators.

Gas lines must be labeled. Color-coding is not allowed.

Contents of the cylinder must be visibly labeled as installed including hazard class (i.e., poison,
flammable, inert, etc.). The label facing the wall is not acceptable.

Ensure all connections are tight via leak testing. Cylinders, connections, and hoses should be
checked regularly for leaks. Use a flammable gas leak detector (for flammable gases only) or
soapy water, or a 50% glycerin-water solution and look for bubbles. At or below freezing
temperatures, the glycerin solution should be used instead of soapy water.

NOTE: When the gas to be used is a fllammable oxidizing or highly toxic gas, the system should be
checked first for leaks with an inert gas (helium or nitrogen) before introducing the hazardous gas.

g.

Leak tests must be witnessed by a third party (e.g., Safety Coordinator or designee, safety
committee representative, etc.) and logged.

When a special wrench is required to open a cylinder or manifold valve, the wrench shall be left
in place on the valve stem when in use; this precaution is taken so the gas supply can be shut off
quickly in case of an emergency. Nothing shall be placed on top of or near a cylinder that may
damage the safety device or interfere with the quick closing of the valve.

Open cylinder valves slowly and away from the direction of people (including yourself). Never
force a gas cylinder valve. If the valve cannot be opened by the wheel or small wrench provided,
the cylinder should be returned; do not attempt to repair a cylinder valve or regulator yourself.
No attempt shall be made to transfer gases from one cylinder to another, to refill cylinders, or to
mix gases in a cylinder in the laboratory.

Keep cylinder valves, regulators, couplings, hoses, and apparatus clean and free of oil and
grease.

Compressed gases must not be used to clean your skin or clothing.

Never heat cylinders to raise internal pressure.

Use flashback connectors and reverse-flow check valves to prevent flashback when using oxy-
fuel systems.

Regulators must be removed when moving cylinders, when work is completed, and when
cylinders are empty.
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necessary shielding. Chemical-resistant goggles should be worn over the glasses or
prescription safety glasses be provided to employees required to wear corrective lenses.

3. The wearing of contact lenses in the laboratory is very controversial. Consult with an
Optometrist prior to wear in the laboratory. Safety glasses or chemical resistant goggles
shall be worn over contacts at all times.

4, When working with corrosive, toxic, allergenic, or sensitizing chemicals, rough or sharp-
edged objects, very hot or very cold materials, gloves made of material known to be
resistant to permeation by the substance shall be worn. No one glove can protect
against all hazards. Refer to a glove selection guide. Consult the manufacturer's
performance chart or contact the Chemical Hygiene Officer to determine the proper
choice of glove material.

5. Low-heeled shoes with fully covered uppers shall be worn at all times in the laboratory.
Shoes or sandals with open toes shall not be worn.

6. Long pants and long sleeves should be worn when working with or around chemicals.

7. Long hair should be held in place behind the head.

8. Loose clothing, especially loose trouser legs and sleeves, should not be worn in the
laboratory.

9. A full-body-length rubber, plastic, or neoprene apron appropriate for the material being
handled should be worn if there is risk of splash or spill.

10. A proper respirator must be worn whenever exposure by inhalation is likely to exceed

the action level or Personnel Exposure Limit (PEL) and a fume hood is not accessible.
Employees must be medically qualified, trained, and fit-tested prior to using a
respirator. Consult your Pl and/or the CHO before doing any such work.

Flammable Materials

Precautions for safe handling of flammable materials include the following:

1. Storage of flammable substances shall be limited to quantities specified in Table 1.
Flammable substances shall be handled only in areas free of ignition sources.

3. Flammable substances should never be heated by using an open flame. Preferred heat
sources include steam baths, water baths, oil baths, heating mantles, and hot air baths.

4, Class I liquids (see Table 1) shall not be transferred from one vessel to another in any
exit way.

5. Transfer of flammable liquids from 5-gallon containers (or less) to smaller containers
shall be conducted in a laboratory fume hood or an approved flammable liquid storage
room.

6. Flammable liquids must not be stored in a refrigerator unless that refrigerator has been

manufactured, purchased, and maintained as a flammable safe (also sometimes
referred to as “laboratory-safe” or “flammable material”) refrigerator. Flammable
liquids must not be stored in an “ordinary” household-type refrigerator.

Reactive Chemicals

A reactive chemical is one that:
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Do not use copper (>65%) connectors or tubing with acetylene. Acetylene can form explosive
compounds with copper, silver, and mercury.

Always leave at least 30 psi minimum pressure in all Empty cylinders.

Label all cylinders when "Empty". All cylinders are to be considered full unless labeled as empty
by the user. Empty cylinders must be returned to the supplier and not accumulated.

Do not leave an empty cylinder attached to a pressurized system.

NOTE: Sumitomo Dainippon Pharma Oncology discourages the use of lecture bottles if other

cylinders are available. Lecture bottles are very difficult to dispose of and they use universal threads and
valves (some of which are interchangeable), thus increasing the potential for unintentional mixing. If
lecture bottles are used, label all associated equipment with the gas name to prevent unintentional
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1. Fits the UOSH definition of "unstable" in 1910.1450(b): "Unstable (reactive) means a
chemical which in the pure state, or as produced or transported, will vigorously
polymerize, decompose, condense, or will become self-reactive under conditions of
shocks, pressure, or temperature

2. Is ranked by the National Fire Protection Association (NFPA) as 3 or 4 for reactivity,

3. Is identified by the Department of Transportation (DOT) as:

a. An oxidizer,

b. An organic peroxide, or

c. Aclass A, B, or Cexplosive,

Violently reacts with exposure to water or air.

5. Handle reactive chemicals with all proper safety precautions. This includes designating a
separate storage area, monitoring periodically for degradation, and using appropriate
personal protection.

Corrosive Chemicals

Materials are classified as corrosive if they:

a. are capable of rapidly eroding building materials or metals, or
b. burn, irritate or destructively attack organic tissues such as skin, eyes, lungs and
stomach.
Examples of commonly used chemicals that have corrosive properties:

glacial acetic acid
hydrofluoric acid
hydrochloric acid
acetic anhydride
nitric acid
bromine
potassium hydroxide
chlorine

sodium hydroxide
fluorine

sulfuric acid

Safe handling procedures will vary with each operation and the type and concentration of the
corrosive chemical.

The following general guidelines should be followed for procedures involving acids and bases:

a. Never pour water into acid. Slowly add the acid to the water and stir.
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