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267lOPOI3823 
Serial: C 1 -080 1 180 
April 16, 2008 

Subj: C&C Marine and Repair, Inc. barges listed in enclosure ( I )  
Vapor Control System 

Encl: ( I )  List of CkC Marine and Repair, Inc. barges 
(2) Shearer & Assoc., Inc. Dwg. No. 070101-3, Rev. 2, "Vapor Control System 

Arrangement", dated April I ,  2008 
(3) Shearer & ASSOC'., Inc.; Vapor Control System Calculations, dated April 3, 2008 
(4) Vapor' Collection System List of Cargoes; C&C Marine and Repair, lnc. Hull No 95 

through 104 and 1 1 1 through 1.26; dated ApriI 16,2008 
( 5 )  VCS PRTS; C&C Marine and Repair, Inc. Hull No 95 through 104 and 1 1 1 through 126; 

dated April 1'6,2008 

Copy: Commander, Coast Guard Sector New Orleans w/ enclosures ( I )  through (3) 
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U.S. Department of Commanding Omcer 2100 2* Street, S.W. 
Homeland Security United States Coast Guard Washington, SWfgnnbol: DC MSC- 205930001 

United States Marine Safety Center Phom: (202) 4753403 
Coast Guard F a ;  (202) 475-3920 

Email: rntc@uscg.mil 

1671 OP013823 
Serial: C 1-0801 1 80 
April 16,2008 

shearer & Assoc. 
Attn: Mr. Edward L. Shearcr 

R ~ Y  . 
3663 NASA Road One, #608 
Seabrook, TX 77586 

Subj: C&C Marine and Repair, Inc. barges listed in enclosure (1) 
200' x 35' x 12.5' Unmanned I-Iull Type TflI/III Tank Barges ( O D )  
Grade A (rnax. 25 psia Reid) & Lower Flammable and Combustible Liquids Identified in 

46 CFR Table 30.25-1 or 46 CFR Part 153 Table 2, and Specified Hazardous Cargoes 
Rivers; Lakes, Bays, and Sounds; Limited Coastwisc on unmanned fair weather voyages 

only, not more than 12 milcs offshore between St. Marks and Cambelle, FL. 
Vapor Control System (VCS) 

Ref: (a) Coast Guard Marine Safety Center's "Industry Guidelines for Determining the 
Maximum Liquid Transfer Rate for a Tank Vessel Transferring a Flammable or 
Combustible Cargo Using a Vapor Control System" dated July 15,200 1 

Dear Mr. Shearer: 

In response to your letter dated April 3,2008, we havc reviewed the vapor collection system 
piping plan and the vapor control pressure drop calculations for compliance with 46 CFR Part 
39, excluding Subpart 39.40. Thc vapor control system piping plan, enclosure (2), is 
"Approved." The installation, workmanship and testing shall be to the satisfaction of the 
cognizant Officer in Charge, Maxine Inspection (OCMI). The pressure drop calculations, 
enclosurc ( S ) ,  are "Examined." Calculations such as these are not normaIly marked approved, 
but are used to verify that the system meets the applicable regulations. The following comments 
apply: 

I .  Based on your calculations, this VCS is capable of recovering vapors of the cargoes 
listed in enclosure (3) at a maximum vapor density of 0.246 1bm/ft3, a maximum tiquid transfer 
rate of 2,400 bbyhr. 

2.   he set-point of the overfill shutdown system shall be set no higher than 9 inches 
below the tank top of each cargo tank. 

3. Severat cargoes listed in enclosurc (3) are not included in enclosure (4). In accordance 
with reference (a), the vapor-air mixture weight density may be estimated using equation (6) of 
reference (a), or the saturated vapor density may be used. In either case, the vapor density of 
several cargoes, including Pentane (all isomers) (PTY) and Pentene (all isomers) (PTX), exceed 
the approved vapor density for these vessels. We also note that you have identified Pentene as a 
Category 1 cargo. With a vapor pressure exceeding 14.7 psia at 1 15*F, this cargo is classified as 
Category 5, and your pressure drop calculations must be adjusted accordingly. 
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1 671 O/PO I3823 
Serial: C 1-030 1 180 

April 16,2008 

Subj: C&C Marine and Repair, Tnc. barges listed in enclosure ( 1 )  
Vapor Control System 

4. The oil transfer procedures must be revised to include a table or graph showing the 
liquid transfer rate versus the pressure drop, as required by 46 CFR 39.30-I(b)(3). This 
information must be taken from the calculations and tables contained in enclosure (3). 

5 .  The tanks share a common vent header, which wouId allow mixing of various vapors 
and liquid cargoes. Note this configuration restricts the types of cargoes that can be carried 
simultaneously. 

6. Enclosure (4) c o n t a i n s ' v ~ ~  Category 2 and 4 cargoes. Polymerization and residue 
build-up of these cargoes can adversely affect the operation of the vapor control system, The 
barge's owner must develop a method for internal visual inspection to verify that fouling of VCS 
components is not occurring, to the satisfaction of the cognizant OCMI. 

7. The Cargo Authority Attachment (CAA) for barges "CBC 1305" through "CBC 1 3 18" 
is now available in the Coast Guard's Marine Information for Safety and Law Enforcement 
(MISLE). At the time ofthis review, the name and official numbers for the rest of the vessels 
listed in enclosure ( I )  were not available. Once you provide vesseI names and official numbers 
to this office, the Cargo Authority Attachment (CAA) for each vessel will be made available in 
the Coast Guard's Marine Information for Safety and Law Enforcement (MISLE). The CAA 
will contain the cargoes found in enclosure (4). Please note that only the local OCMI can issue a 
vessel's CAA, which is a part of the Certificate of Inspection (COI). Enclosure (5) contains the 
VCS tank group characteristics and our recommended COI endorsement. 

Our Project Number for this vessel is P013823. Please ensure that future correspondence 
includes the Project Number, and either the Coast Guard (CG) number that appears in the subject 
line or the Official Number of each barge once assigned. To avoid confhsion, the vessel owners 
are encouraged to provide the CC number to the National Vessel Documentation Center when 
applying for documentation. If you have any questions concerning our review, plea= contact 
Mr. Marcus Ewardo at the number listed above. 

Sincerely, 

s. L. JOHNSON 
Lieutenant Commander, U. S. Coast Guard 
Assistant Chief, Tank VesseI and Offshore Division 
By direction 

(Continued) 
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Enclosure (1) to MSC Letter Serial C1-0801180 dated April 16,2008 
List of Subject Barges 

CBC 1305, O.N. 1208178, C&C MARINE & REPAIR CO. HULL 95 
CBC 1306, O.N. 12081 79, C&C MARWE & REPAIR CO. HULL 96 
CBC 1307, O.N. 12081 80, C&C MARINE & REPAIR CO. HULL 97 
CBC 1308, O.N. 1208181, C&C MARINE & REPAIR CO. HULL 98 
CBC 1309, O.N. 1209735, C&C MARINE & REPAIR CO. HULL 99 
CBC 13 10, O.N. 1209736, C&C MARINE & FEPATR CO. HULL 100 
CBC 13 1 1, O.N. 1209737, C&C MARINE & REPAIR CO. HULL 101 
CBC 1 3 1 2,0.N, 1 209742, C&C m E  & REPhlR CO. HULL 102 
CBC 13 13, O.N. 1209738, C&C MARINE & REPAIR CO. HULL 103 
CBC 13 14, O.N. 1209743, C&C MARINE & REPAIR CO. HULL 104 
CBC 13 15, O.N. 1209740, C&C MARTNE & REPAIR CO. HULL 1 1 1 
CBC 1 3 16, O.N. 1209744, C&C MARINE & REPAIR CO. HULL 1 12 
CBC 13 17, O.N. 1209739, C&C MARWE & REPAIR CO. HULL 113 
CBC 13 18, O.N. 1209745, C&C MARINE & REPAIR CO. HULL 114 
NEW CONSTRUCTION, CG934 193, C&C MARINE & REPAIR CO. HULL I I5 
NEW CONSTRUCTION, CG934 194, C&C MARTNE. & REPAIR CO. HULL 1 16 
NEW CONSTRUCTION, CG934I 95, C&C MARINE & REPAIR CO. HULL 117 
NEW CONSTRUCTION, CG934196, C&C MARINE &REPAIR CO. HULL 118 
NEW CONSTRUCTION, CG934197, C&C MARINE & REPAIR CO. HULL 1 19 
NEW CONSTRUCTION, CG934198, C&C MARINE & REPAIR CO. HULL 120 
NEW CONSTRUCTION, CG934199, C&C MARME & REPAIR CO. HULL 121 
NEW CONSTRUCTION, CG934200, C&C MARINE & REPAIR CO. J3lJl.L 122 
NEW CONSTRUCTION, CG934201, C&C MARTNE & REPAIR CO. HULL 123 
NEW CONSTRUCTION, CG934202, C&C MAlUNE &REPAIR CO. HULL 124 
NEW CONSTRUCTION, CG934203, C&C MARINE & REPAIR CO. HULL 125 
NEW CONSTRUCTION, CG934204, C&C MARINE & REPAIR CO. HULL 126 
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Vapor Control System List of Cargoes 

for: CBC Marine and Repair Hull 95 through 104 and f l f  through 126 

Chern VCS 
Code Chemical Name -wWY 

ACT Acetone 1 
ATN Acetonitrile 3 
ACP Acetophenone 1 
ACN Acrylonitnle 4 
ADN Adlponitrile 1 
APU Alcohol(C12-C16) poly(1-6)ethoxylates 1 
AEB Alcohol(CGC17)(secondary) poly(7-12)ethoxylates 1 
AEE Aminoethylethanolamine 1 
AEC Amyl acefate (all Isomers) 1 
AAI Arnyl alcohol (iso-, n-, see, primary) 1 
BNZ Bemene 1 
BHB Benzene or hydrocarban mixtures (having 10% Benzene or more) I 

BHA Benzene or hydrocarbon rnlxtures (containing Acetylene and 10% i 
Benzene or rnOre) 

BTX Benzene. Toluene. Xyiene mixtures (1 0% Benzene or more) 1 

BAL Bernyl alcohol 1 
BFX Brake fluid base mixtures (containing Poly(2-8)alkylene(C2-C3) 1 

glycols, Polyalkylene(C2-C1O) glycol monoalkyl(C1-C4) ethers, and 
their borate esters) 

BAX Butyl acetate (all isomers) 1 
BAR Butyl acrylate (all isomers) 2 
IAL Butyl alcdhol (iso-) 1 
BAN Butyl alcuhol (n-) 1 
BAS Butyl alcohol (see) I 
BAT Butyl alcohol (tert-) 1 
BPH Butyl benzy\ phthalate I 
BMH Butyl methacrylate 2 
BUE Butyl toluene I 
BAE Butyraldehyde (all isomers) 1 
CLS Caprolactarn soluUons 1 
CRB Chlorobenzene 1 
CRF Chlomfofm 3 
NCT Coal tar naphtha solvent 1 

CCW Creosote 1 
CRS Cresols (all isomers) 1 
CRX Cresylic acid tar 1 
CTA Crotonaldehyde 4 
CHX Cyclohexane 1 
CHN Cycfohexanol 1 
CCH Cydohexanotte .i 
CYX Cyclohexanone. Cyclohexanol mixture 1 
CHA Cyclohexylarnine 1 
CPD l,3-Cyclopentadlene dirner (molten) 2 
CSB Cyclopentadiene, Styrene. Benzene mixture 1 
CMP p-Cyrnene 1 
IDA iso-Decaldehyde 1 
DAL n-Decaldehyde 1 

Revised 04/16/2008 Coast Guard Marlne Safety Center Page I of 6 
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C hem VCS 
code Chemical Name Category 

DCE ,Decene 1 
IAl 
D M  
DBZ 
DAA 
DPA 
DBX 
DCH 
DEE 
DPB 
DPP 
DPC 
DPU 
DMX 
DEA 
DEN 
DEB 
DEG 
DET 
DBU 
DBL 
DIK 
DIP 
D IA 
D IX 
D AC 
DM0 
DMF 
DTL 
DOP 
DPN 
D L  
DDO 
DPE 
DNA 
DPG 
DFF 
DS R 

isebecyl acrylate 
Decyl almhol (all Isomers) 
n-Decylbenzene, see Alkyl(CS*)benzenes 
Diacetone alcohol 
ortho-Dibutyl phthalate 
Dichlorobenzene (all isomers) 
? ,I-Diehloroethane 
2.Z-Dlchloroethyl ether 
1 .I-Dlchloropropane 
1 ,2-~ichloropropane 
13-Dlchloropropane 
i ,9Dichloropropene 
Dichloropropene, Dichloropropane mixtures 
Diethanolamine 
Diethylamine 
Diethylbenzene 
Diethylene glycol 
Diethylenetriarnine 
Diisobutylamine 
Diisobutylene 
Diisobulyl ketone 
Dilsopropanolarnine 
Diisopropylamlne 
Diisopropylbenzene (all isomers) 
N,N-Dimethylawtamide 
Dimethylethanolamine 
Dimethylformarnide 
Dimethyl phthalate 
Dioctyf phthalate 
Dlpentene 
Dlphenyl 
Diphenyl, Diphenyl ether mixtures 
Diphenyl ether 
Dl-n-propylamine 
Dipmpylene glycol 
Distillates: Flashed feed stocks 
Distillates; Straight run 

DOZ Dodecene (all isomers) 
.-.-I, L L-. _ ..-----A -.-- 
( DDB Dodecylbenzene, see ~lkyl(C9+)benzenesJ -- 

MEA Ethanolamine 
EEA 
ETG 
ETA 

EAC 
EAL 
ETB 
EBT 
EBA 
EBE 

2-Ethoxyethyl acetate 
Ethoxy triglycol (crude) 
Ethyl acetate 
Ethyl acetoacetate 
Ethyl acrylate 
Ethyl alcohol 
Ethylbenzene 
Ethyl butanol 
N-Ettryt butylamine 
Ethyl tert-butyl ether 

Revised OU16/2008 Coast Guard Marine Safety Center Page 2 of 6 
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Chem VCS 
Code Chemical Name Category 

EBR 
ECY 
ECC 
ETC 
EDA 
EDC 
EGL 
EMA 
EGY 
EGC 
EPE 
EGP 
EEP 
EHX 
EAI 
ETM 
EPR 
EP A 
ETE 
FMS 
FAM 
FFA 

F- 1 GAT 

Ethyl butyrate 
Ethyl cyclahexane 
N-~thylcyclohexylamlne 
Ethylene cyanohydrln 
Ethylenediarnine 
Ethylene dichloride 
Ethylene glycol 
Ethylene glycol butyi ether acefate 
Ethylene glycol diacetate 
Ethylene glycol rnonoalkyl ethers 
Ethylene glycol phenyl ethw 
Ethylene glywl pmpyl ether 
Ethyl-3-ethoxypmpianate 
2-Elhylhexanol 
2-Ethyl hexyl acrylate 
Ethyl methacrylate 
Ethyl propionate 
2-Ethyl-Spropylacrolein 
Ethyl toluene 
Formaldehyde solution (37% to 50%) 
Formarnide 
Futfural 
Furfuryl alcohol ------..- ---, 

Gasoline blending stocks: Alkylates ---. 
Gasoline blending stocks: Reformates 
Gasolines: Automotive (containing not over 4.23 grams lead per 
gallon) 
Gasolines: Aviation (containing not over 4.88 grams of lead per 
gallon) 
Gasolines: Casinghead (natural) 

\ GPL Gasolines: Polymer 1 
~ S R .  Gasolines: straight run -----...- - I.-̂ L--- - - -'-- -,/ 

GCR Glycerine 
HMX 
H EP 
HTX 

HPX 
HPE 
HMC 
HMI 
HXS 
HXO 
HXN 
HEX 
HXG 
HFN 
IPH 
JPF 
J PV 
KRS 
MSO 

Heptane (all isomers), see Alkanes (C6-CQ) (all isomers) 
Heptanaic acid 
Heptanol (all isomers) 
Heptene (all isomers) 
Heptyl acetate 
Hexamethylenediarnine solution 
Hexamethylenelmine 
Hexane (all isomers), see Alkanes (C6-C9) 
~exzhoic acid 
Hexanol 
Hexene (all isomers) 
Hexylene glycol 
Hydrocarbon 5-9 
lsophorone 
Jet fuel: JP-4 
Jet fuel: JPS  (kerosene, heavy) 
Kerosene 
Mesityl oxide 

-. 

Revised 04/16/2008 Coast Guard Marine Safety Center Page3d6 
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Chem 
Code Chernlcal Name 

VCS 
Cateaorv 
- -  

MTT Methyl acetate 1 
MAM 
MAL 
MAC 
MAA 
MAK 
MBE 
MBK 
MBU 
MCK 
M DE 
M EU 
MEP 
MWK 
MIK 
MMM 
MNA 
MPR 
MSR 
MNS" 
M PL 
MRE 
NAG 
PTN 
NSV 
NSS 
NVM 
NPM 

NA>! 
NON 
NNS 
NNP 
NPE 
OAX 
OAY 
OCX 
om 
O W  
OTD 
OFR 
OFV 
OSX 
OIL 
ODs 
OLB 
ORL 
OTB 
PI0 
PIP 
PAG 
PAF 

Methyl acrylate 
Methyl alcohol 
Methylamyl acetate 
Methylamyl alcohol 
Methyl am$ ketone 
Methyl tert-butyl ether 
Methyl but$ ketone 
Methyl butyrate 
Methylcyclopentadiene dimer 
Methyl diethanolamine 
Methyl ethyl ketone 
2-Methyl-5ethylpyridine 
Methyl heptyf ketone 
Methyl isobutyl ketone 
Methyl methacrylate 
Methyl naphthalene (molten) 
2-Methylpyndine 
alpha-Methylstyrene 
Mineral spirits 
Morpholine 
Myrcene 
Naphtha: Heavy 
Naphtha; Petroleum 
Naphtha: Solvent 
Naphtha: Stoddard solvent 
Naphtha: Varnish makers and painters (75%) 
1- or 2-Nitropropane 
Nonane (all isomen), see Alkanes (C6-C9) 
Nonene (all isomers) 
Nonyi alcohol (all isomers) 
Nonyl phenol 
Nonyl phenol poly(4+)ethoxylates 
Octane (all isomers), see Alkanes (C6-C9) 
Octanoic acid (all isomers) 
Octanol (all isomers) 
Octene (all isomers) 
Oil, fuel; No. 2 
011, fuel: NO. 2-D 
Oil. fuel: No. 4 
Oil, fuel; No. 5 
Oil, fuel: No. 6 
Oil, misc: Crude 
Oil, rnisc: Diesel 
011, misc: Lubrlcatfng 
011, mlsc: Residual 
Oil, rnisc: Turbine 
alpha-Pinene 
betaPinene 
Poly(2d)alkylene glycol monoalky l(C1-C6) ether 
Poly(2-8)alkylene glycol monoalkyl(C1-C8) ether acetate 

Revised 0411 612008 Coast Guard Marine Safety Center Page 4 of 6 
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C hem VCS 
Code Chemical Name Category 

PLB Polybutene 1 
PEB 
PGC 
M PA 
PAX 
IAC 
PAT 
I PA 
PAL 
PBY 
IPX 
PPG 
PGN 
PTT 
PRD 
SSH 
STX 
STY 
SFL 
rTG 
l-rP 
THF 
THN 
TOL 
TCB 
TCM 
TCL 
TCN 
TCP 
TEA 
TEN 
T EB 
TEG 
TET 
TPS 
TRE 
TRP 
UDC 
UND 
VAM 
VNT 

XU( 

Polyethylene polyamines 
Polypropylene glycol 
isepropanalamine 
Propanolamine (iso-, n-) 
iso-Pmpyl acetate 
n-Propyi acetate 
iso-Propyl alcohol 
n-Pmpyl alcohol 
Prapylbenzene (all Isomers) 
iso-Propylcyclohexane 
Propylene glycol 
Propylene glycol methyl ether acetate 
Propylene tetrarner 
Pyridine 
Sodium sulfide, hydrosulfide solution (HZS 15 ppm or less) 
Styrene (crude) 
Styrene'monomer 
Sulfalane 
Tetraethylene glycol 
Tetraethylenspentarnine 
Tetrahydrofuran 
Tetrahydronaphthalene 
Toluene 
1,2,4-Tn'chlorobenzene 
1,1,2-Tn'chloroethane 
'Trichloroethylene 
1,2,3-Trichloropropane 
Tricresyl phosphate (less than 1 % of the ortho isomer) 
Triethanolamine 
Triethylamine 
Triethyl benzene 
Triethylene glycol 
Triethylenetetramlne 
f riethyl phosphate 
Trimethylbenzene (all isomers) 
Trixylenyl phosphate 
Undecene 
1 -Undecyl alcohol 
Unyl acetate 
Vinyltoluene 
Xylenes (orthe, meta-, para-) , 

.. -- 

Revised 04/1612000 Coast Guard Marine Safety Center Page 5 of 6 
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C hem VCS 
Code Chemical Name Category 

Vapor Control System (VCS) Categories 

Category I: (No additional VCS requirements above tnose for benzene, gasoline5 and crude oil) All fequlrements apptying 
to h e  handling of oil and hazarcbus materials In Titles 33 and 46 Code of Federal Regutatlons (CFR) apply to these 
cargoes. Those specifically dealing with vapor control systems are in 33 CFR 155-750.33 CFR 156.120.33 CFR 156.170. 
46 CFR 35.35 and 46 CFR 39, The cargo tank venting system calculaUans (46 CFR 39.20-11) and the pressure drop 
calculations (46 CFR 39.30-I@)) must use appmpriate fridlon factors. vapar densities and vapor gmwth ales. 

Calegory 2: (Polymerizes) Polymerization and residue build-up of these cargoes can a&- affeU Vie vessel by faullng 
safety wmponenets and restricting vapor flow which could lead to cargo tank averpressuriration. The v w e l ' s  m r  must 
develop a method of e~suring all VCS safely components are functional and polymer build-up is not causing an unsafe 
condition due to increased pressure in the vapor control piping and cargo lanks. The rnelhad shall be acceptable to the 
local Oficer in Charge, Marine Inspection. This Is in addition to the requb-ernents of Category 1. Plsase note that a material 
not normally considered a monomer can be a problem in detonation arrester. 

Category 3: (Highly Loxlc) VCSs far these tmic cargoes cannot use a spill v a k  Or nrpture diskas Ihe primary means to meet 
the overfill protection requirement af 46 CFR 39.20-9, This requirement Is in addition ta the requironents d Category 1. 

Category 4: (Polymerizes and highly toxic) Must comply with requirements of Categori~ 1.2 and 3. 

Category 5: (High vapor pressurn) VCS pressure drcp calculations for cargoes with a vapor prssum greater than 14.7 psia 
at 115 F must take  into account Increased wpor-air mixture densities and v e r  g M  rate6 as eornpanxl b Category 
Icargoes, Consult the Marlne Safely Center's VCS Guidelines for further information. fhk requirement Is in addiiion to the 
requlremenls of Categary 1. 

Category 6: (High vapor pressure and hlghly twic) Must comply with requlirements of Categories I, 3 and 5. 

Category 7: (High vapor pressure and polynerizes) Must comply with rwuiments of Calegories i , 2  and 5. 

Revised 0411 612008 Coast Guard Marine Safety Center Page 6 of 6 



FROM : SHEQRER 8 QSSOC. , I NC. FQX NO. :2813261615 May. 05 2008 02 : 53PM PI1  

b. Overfill Control Shutdow 
Setting in p s i g r T I  

Only those hazardous cargoes named in the vessel's Cargo Authority Attachment, Serial # C1-0801180 dated 4/16/2008, 
may be carried and then .only In the tanks indicated. 
When the vessel is carrying cargoes containing greater than 0.5% benzene, the person in charge is responsible for 
ensuring the provisions of 46 US Code of Federal Regulations Part 197. Subpart C are applied. 
in accordance with 46 CFR Part 39, excluding part 39.40, this vessel's vapor control system has been inspected to the 
plans approved by Marine Safety Center letter Serial # Cl-0801180 dated 4/1612008, and found acceptable for collection of 
bulk liquid cargo vapors annotated with 'Yes" in the CM's  VCS column. 

I 1  b. The MSC approval letterls must be available at the OCMl's request. 
1 lc .  Verify isolation valve at the vapor connection flange is manually operable and designed in a way it.is "cleariy" open or 

I 1 d. Previous applicable approval letters: 



FROM : SHERRER 8 QSSOC. , INC.  FQX NO. :2813261615 

VAPOR CONTROL SYSTEM CALCULATIONS 

for 

200' X 35' X 12'- 6" DOUBLE SKIN TANK BARGES 

HULLS 95 THROUGH . . 104 AND 111 THROUGH 126 

for 

C t C MARINE AND REPAIR, INC. 

February 22,2008 
FE.V\ZED A P W t r  3 20- t 

Prepare!d by: shearu & Assoc., Inc. 
3663 NASA Road One 

, .  . . . . .  . . . , : , :  #608 
Seabrook, T X  77586 
(281) 532-2080 
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19 AAT 
WPJI 
21 m 
23AW 
24 ASE 
26 FAA 
j4W 
4ow 
0 0rA 
44 1AL 
4e BAS 
47 eAl 
48 BPH 
68 BUP 
MCLS 
'10 CUM 
T Z C H X  
73CHN 
74 CPD 
7% CMP 
77 OHN 
78 10A 
mOAL 
81 OCE 
02 DAX 
Q la 
84 QaN 
Ica.? 
87 IX114 
81 DPA 
92 Dm 
03 OEB 
94 M O  
95 OM€ 
100 DGA 
101 DGM 
111 Dec 
112 DBL 
113 MU 
119 MU 
124 D R  
128 WF 
130 DOP 
131 W 
132 [IIL 
133 m 
134 OPE 
5% ow 
cw wr 
140 D8R 
146 mi! 
146 DOD 
147 
136 El0 
1% ETA 
157 E M  

NOT VSED 
Acetaphenow 1 
h y l  Acewe (Ism) 1 
Amy1 Mcohol(is0; n., 800.. Pcimary) (8rs plw IA4) 1 
h y l  Akohol (n-1 1 
Arnyl m h o l  Pflrnary 1 
WAlcohd (a*) 1 
Anyl Akuhol, T i )  1 

1 
Bw Amtale(lsc-, n.) 1 
Bw Ackrleb (a-.l 1 
0lAyp m w  w.) 1 
el&l Alcohol (am) 4 
0 1 4  Aloobd(lerl.) t 
Blny( Eeozyl PhUlslale 1 
B u y  ~~0 1 
Ceprdectam W u t h  I 
Cumwe 1 
CyWohxane ' , 
Cyclo~elnc4 i 
1,3-QWapenIe&ne dlmW (mollen) i 
Cvmene(pwa.) I 
Decah@rcnsphthnlme I 
Wdehyde (b) 1 
W d * y d e ( ~ )  1 
OeGane 1 
l h q t  Alcahol [a! Iscpnsrs) (DecanC)) 1 
Wl Alwhd (Is*} 1 
oeGVr Akohd (R.) 1 
Decylbentene (n-) 1 
&calms & C ~ O I  ' 1  
Oibutyl PMhelala (ortho-} + 
~ l a p n t e d l m e ,  See 1,3Cyebpentadiene D~rner (nu 2 
f%lkybsnmne 1 
cfemytwe OfyCo1 1 
DlelhyleneOIycal Bufyl Elhsr 1 
OiimeOlycycol Ethyl Elher A c s l e  t 
O i ~ h y l e m O ~ l  Methyl EUm 1 
Dlisobvlyl&lnd 1 
Ollwbuiyflene 1 
Mlccbutyl Mom 1 
Mlwfmpy%mrene (a homer) I 
Urnethyl PMhekte t 
Mnwyl PhVlelde I 
Oiodyl Phthslete 1 
Epenteno 1 
-44  I 
eQhenfi Olpherryl Ether Wls 1 

EUwr 1 
WoplW O Y r n  1 
DistlRales: Fleshad Fed 8(odrs I 
OistilYes Slrs4@I Run I 
OCdscbna (all Isemem) 1 
tbdfsene 1 
NOT USED 
Elhoxy lr !#mt (crude) 1 
Elhyl Acmte 1 
EUrjl AcetoncsgMle 1 

168) 
VAWR PREMURP. 
AIR VAWR OROPTOW 

VAPOR VAPOR M I O H T  BlWWlM VALYEIN 
PRfa4 80 DEHBrrY RAT6 Vwprlg) 

(LOACINO) 

4.14 
4.48 
3.04 
3.04 
3,o 
3.04 
3,04 
3-73 

4 
4 

2,U 
2,8 
28 

10.8 
A l l  
a8 

4.20 
2,9 

3.45 
4 66 
462 
4.76 

6 
101 
48 
1 3  
93 
5 3  

7.52 
4 

9.58 
4.55 
402 
3.88 
L5 
I62 
4 14 
4-97 
3-84 
49 
a 0 

h6B 
144 
13.47 
4.9 

6.31 
5.88 
6.87 
4.63 
3.4 
94  

aal 
681 

?m 
a 1 6  
2314 

.- 2314 
2314 
2314 
2314 
2306 
2328 
2366. 
2341 
1360 
2429 
Mcro 
230s 
2302 
i32a 
2607 
2307 
2312 
2305 
2305 
1300 
ZJM) 
1308 
m 
23w 
ZUM 
2300 
1305 
2360. 
PI2 
2304 
230 
m 
Wl 
2301 
2304 
2382 
m7 
2301 
2300 
1300 
2300 
2306 
noo 
2300 
2300 
2303. 
240s 

E 
7301 

PREa8UAE 
DROP TO 
wR0 
CoNNECnON 
IN vcs (P.l&) 
(LOADINO)' 
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