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EXECUTIVE SUMMARY 

An asbestos mspcchon was conducted by Fwhlls Enwonmental, Inc at Roclry Flats Enwonmental 
Technology Site (RFETS) located approxmately fifteen d e s  north of Golden, Colorado The mspcctlon 
was conducted by Mr Andre Gonzalez, a Ccrhfied Asbestos Inspector m the State of Colorado The 
mspcctlon was performed m buddmgs 776 and 777 whch are connected and functlon as one faclllty The 
mtent of tius lnspectlon was to locate and sample all suspect asbestos contamng matenals and ident@ the 
locaQons of asbestos contmmg mateds Drawmgs are mcluded for delmeatmg sample locaQom of each 
homogeneous area. Photographs arc prowded as mual ads for 1den-g sampled matenals and 
locatlons 

SCOPE OF WORK 

The scope of work for tius assessment mcluded the followmg 

1 
2 

3 
4 
5 
6 h w d e  a report 

Vmal lnspectlon of buddmgs 776 and 777 to iden* locabons of suspect ACBM 
Collectron of bulk samples of suspect mateds m each i d m ~ e d  area for analys~~ by 
P o b d  Lght M~croscspy (PLM) 

h w d e  laboratory results from an accrdted laboratory 
Quant@ the amount of each asbestos contamng homogeneous matenal 

Descn’be sample rcsulfs of all sampled materials 

SAMPLING AND ANALYTICAL PROCEDURES 

~ S u s p e c t ~ ~ ~ w ~ ~ ~ o n ~ h o m o g e n e o ~ ~ ~ ~ ~ p h y s i ~ ~ e ~ - - -  
color, texture, and apphcatlon. Suspect mateds were &wdcd mto one of three categones based on the 
followmg homogeneous area classdicatlon scheme recopzed by regulatory agenaes (LC, EPA and 
CDPH&E) 

1 
2 
3 

Thermal systems msulatlon (TSI) - any type of pqx, boder, tank or flue msulatlon. 
Surfamg matenal - sprayed or troweled onto structural bud- member 
M~~~~llaneous - all other suspect matcnals mcludmg floor tdes, c e h g  des, lmoleum, other 
lnslllatlons, f i d lmg  materials, etc 

Random bulk samples were collected accordmg to the guidelmes published as Enmmental Protechon 
Agency F d  Rule Title II of the TOXIC Substances Control Act (TSCA), 15 USC, sections 2641 through 
2654 and 111 COIXIP-WI~~ 48- Part -763, and the CDPR&ERC~UMIOII #8 - A E ~ ~ I I I P ~ C S W ~  
analyzed by RCSCIVOIIS E~VKOXUIICII~~ SeMces, an NVMP and-- a ~ d t d  laboratory Core 

, samples were collected and placed m contamers for dehvery to Buddmg 881 for on-site d y m  by 
Reservoirs Enmnmental Smces  All samples were released for analysu by cham of custody Samples 
collected were gwen umque identdicatlon numbers assigned by the accrdted Asbestos Inspector for 
trachg purposes 

All bulk samples collected were analyzed u h g  the Enwronmental Protectlon Agency’s Intam Method 
for the Detection of Asbestos 111 Bulk Insulation Samples (EPA 600/M4-82020, December 1982) and the 
McCrone Research htltute’s The Asbestos Particle Atlas as method r e fmce  

For the purpose of &IS report, any matenal contamng greater than one percent asbestos IS considered 
asbestos contammg matenal (ACM) 
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SUMMARY OF ACM BY SET NUMBER 
Bddmg 776 and 777 are scheduled for decommwsionrng and dcmohbon by 2006 In preparaaon for 
closure of the fachaes, speclfic closure tasks have been idenhfied to meet tb goal The speclfic tasks 
have been idenaed as “Sets” Each set IS cons~dered a smgle fuacbonal area or umt. A set may conslst of 
process qulpment, process related rooms, or fuacbonal work areas The followmg text prowdes a wntten 
descnptlon of asbestos contamg materials that were identdied m each set The information prowded IS 
based on non-destructwe observaaons It is  possible that asbestos contatlllng matenah may be found 
behmd walls or above c e h g s  whlch were maccessible cturmg this charamnabon process 

Set 1 - 
Asbestos contamng sheet holeum covers the entrre floor of room 125 The c e h g  des are metal and not 
considered asbestos contanung 

set 2 - 
Set 2 conslsts of Rooms 126, 132, 133 and 137B The walls are cmderblock wth no TSI or ccdmg des 
observed rn the rooms Rooms 137B and 126 have metal deckq on the cetllags A whte &rous matenal 
was observed protrudmg from the metal deckmg The matenal was sampled and &d not contam asbestos 
Plaster textunng was observed on structural beams 1 ~ .  the area - sample analysls m&catcs the matenal does 
not contam asbestos 

- Set 3 

Set 3  cons^& of Room 233A Asbestos contauung hard packed TSI elbows are present above the doorway 

The hes contarmng the msulaaon are process coohg water supply and return 
- ~ W O €  t h e m m  a n b ~ l d ~ t h ~ r o o m , S ~ ~ ~ ~ ~ ~ ~ ~ - - -  , 

I 

Set 4 cons~ts of gloveboxes located m Room 131 TSI IS located around some of the gloveboxes and may 
be dsturbed dunng work achwtm In parhcular, asbestos contammg hard packed TSI elbows were 
observed. Non-asbestos contauwig black rubber d b o n  (pamted green) IS present Some wall secbons 
are drywd wth asbestos contallllng tape jomt compound 

Set 5 - 
Set 5 conslsts of gloveboxes locatehn Room 13 1 TSI IS locat&m-md mme ofthe gloveboxes and may 
be dsturbed dunng work actmbes In partmlar, hard packed “SI elbows are considered asbestos 
contmmg 

Set 6 - 
Set 6 cons~~ts of gloveboxes located m Room 13 1 TSI 15 located around some of the gloveboxes and may 
be dsturbed dunng work acbwbes In parbcular, hard packed TSI elbows are considered asbestos 
contamng 

Set 7 - 
Set 7 could not be observed Entrance was restncted by a supphed-an contauunent over the area 



i 
- Set8 

Set 8 conststs of Rooms 131,131A and 130B and mcluda sets 4,5 and 6 (refer to mdmdual sets for more 
mformation) Room 131A has anderblock walls and asbestos contamng elbows (punted orange) Room 
130B has drywall mth no tape jomt compound and IS considered asbestos free Asbestos h e  structural 
beam texture was observed throughout thu set. 

- Set 9 

Set 9 conssts of Room 134E and mcludes sets 10 and 11 (refer to m&wdual sets for more mfommon) 
TSI hard packed elbows were observed throughout the set. The hard pack elbows are considered asbestos 
contamrng 

Set 10 

Set 10 conslsts of gloveboxes located m Room 134E TSI IS located around some of the gloveboxes and 
may be bturbed dunng work a&wbes In parhcular, hard packed TSI elbows are considered asbestos 
contammg 

Set 11 

Set 1 1 cons~~ts of gloveboxes located m Room 134E TSI IS located around some of the gloveboxes and 
may be hturbed dunng work actmtm In parhcular, hard packed TSI elbows are condercd asbestos 
con-wg ~ ~ ~ _ _  ~- ~ - _ _  

Set 12 
i 

Set 12 has asbestos contammg floor tile and asbestos contamrng hard packed TSI elbows In &tion, 
drywall wth asbestos contamq jomt compound IS present. 

Set 13 

Set 13 conslsts ofRooms 416,416B, 417,418,419,420,429,431,431A and 431B 

Room 416 has drywall mth asbestos contaumg tape jomt compound The bnne supply and return h e s  are 
mulated wth Styrofoam andare not considered asbestos contammg. Domests cold and hotwater-hcs--- - ---- - 

Room416 

, 

I 
--- 

are d t e d  wth fiberglass No hard pack elbows assocmted wth the bnne or domestic water hes m 

Room 416B has the same TSI msdabon as 111 Room 416 wth the excepbon of one asbestos contmmg 
hard packed elbow Drywall mth asbestos con- tape jomt compound IS present Structural beam 
texture 15 present and IS considered asbestos free 

Room 4 17 has asbestos contammg hard packed TSI elbows - stmght runs are fiberglass 

Room 418 has an asbestos contamrng transite wall sectmn Other walls m the room are concrete and 
cmderbluck No TSI was observed 

Room 419 has Styrofoam &Qon on supply and return h e  hues D o m a c  hot and cold water hes 
have asbestos contammg hard packed elbows - stmght runs are fiberglass Asbestos contartllng transite 
wall was idenMied by the entrance to Room 420 Whte 12” x 12” floor tile and mastic are asbestos free 



Room 420 has asbestos contammg transite walls Asbestos free 12” x 12” whte floor tde and mastrc are 
present. Asbestos frce structural beam texture IS also present. 

Suspect asbestos contammg matenals were not observed m Room 429 

Room 43 1 has asbestos free structural beam texture No other suspect matenals observed. 

Set 14 

Set 14 consuts of Room 415 only Drywall wth asbestos contammg jomt compound IS present m a a b o n  
to asbestos contammg transite wall panels Domesbc hot and cold water h e s  are d t e d  wth fiberglass 
wth asbestos contammg hard packed elbows 

Set 15 

Set 15 conslsts of Room 416A only Bnne supply and return lmes are d t e d  wth asbestos free 
Styrofoam. Water hes have asbestos contammg hard packed elbows - stnught runs are fiberglass 
Asbestos contammg blue 9” x 9” floor tde IS present (mastrc IS non-asbestos contammg) Drywall wth 
asbestos contammg tape jomt compound was observed Asbestos free st~~ctural beam texture IS also 
preSellt. 

Set 16 

Set 16 conslsts of Rooms 426,427,427A and 428 Access to Room 426 was not perm~tted and therefore 
was not observed 

- Rooms 427 and 427A have drywall wth _ a ~ ~ ~ ~ ~ a n A t n m t c o ~ u n ~ ~ ~ t ~ ~ - -  
contamg hard packed elbows were also observed 

Room 428 has asbestos contammg hard packed elbows No other suspect materials Observed. 

Set 17 

Set 17 IS not clearly defined m the set drawmgs prowded No observatrons made 

Set 18 - 
Set 18 conslsts of gloveboxes located m Room 430 TSI IS located around some of the gloveboxes and may 
be dsturbed d u n n g x c ~ k a c t ~ ~ ~ t ~ ~ - - I n  parhcular, hard packed TSI e1bow.s a r ~  considered asbsstos 
contammg 

Set 19 

Set 19 consists of gloveboxes located m Room 154A Green rubber msulatrm of Freon hes gomg mto GB 
499 1s considered asbestos free Freon supply and return h e s  beneath the gloveboxes IS msulated wth 
rubber and fiberglass and considered asbestos free See Set 5 1 for add~tronai text concemmg Room 154A 

Set 20 

Set conslsts of a small sectron of Room 430 and all of Room 424 No suspect asbestos contammg matenals 
were observed III Room 430 

Room 424 has TSI contammg asbestos hard packed elbows 

a 



Set 21 

Set 21 conssts of gloveboxes located m Room 430 TSI s located around some of the gloveboxes and may 
be duturbed durmg work a&vibes In partmlar, hard packed TSI elbows are considered asbestos 
contammg 

Set 22 

Set 22 conssts of gloveboxes located m Room 430 "SI s located around some of the gloveboxes and may 
be duturbed during work actmbes In particular, hard packed TSI elbows are considered asbestos 
contruntng 

Set 23 

Set 23 conslsts of gloveboxes located m Room 430 "SI s located around some of the gloveboxes and may 
be dsturbed &mug work actmbes In paxbcular, hard packed TSI elbows are cons1bd asbestos 
contruntng 

Set 24 

Set 24 conssts of gloveboxes located m Room 430 TSI s located around some of the gloveboxes and may 
be duturbed dunng work actmtxs In paxbcular, hard packed TSI elbows arc considered asbestos 
contamng 

Set 25 

Set 25  cons^& of Room 430 and Sets 18,21,22,23 and 24 Asbestos contamng hard packed E31 elbows 
are present throughout the room. Other "SI d h o n  was observed (1 e ,  fiberglass, foam and Styrofoam) 
and should be treated on a case-by-case bass A small amount of drywall with asbestos contammg Jomt 

_ _ _ _  -- - - 

, i  
W q W d  p s t n t  by pillar G- 13 

Set 26 

Set 26 could not be located 

Set 27 

Set27 conssts of Rooms 432,432A, 432B, 432C, 432D-and 44LNo~asbestos contruntng matcnals were 
observed 

Set 28 

Set 28 consuts of Room 433 Asbestos con- hard packed elbows were observed on the process steam 
hes Non-asbestos contruntng structml beam texture s also present. 

Set 29 

Set 29 conssts of Room 437 No asbestos contamng matenals were observed 

Set 30 

Set 30 conssts of Room 442 Access was not p t t e d  
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Set 31 

Set 30 conslsts of Room 443 No asbestos contammg matenals were observed 

Set 32 

Set 32 conslsts of Rooms 436,444,446,447,448,449 450 Room 446,447,448 and 449 d d  not have 
any suspect asbestos contauung matenals 

Room 436 has asbestos contaung hard packed TSI elbows 

Room 444 and 450 have non-asbestos ContrUIllng c e h g  tde 

Set 33 

Set 33 conslsts of Room 445 Asbestos contaung hard packed TSI elbows are present on the d0-c hot 
and cold water h e s  - stmght runs are fiberglars 

Set 34 

Set 34 conslsts of gloveboxes located m Room 475 "SI ls located around some of the gloveboxes and may 
be bturbed dunng work actlnt~es In parhcular, hard packed "SI elbows are considered asbestos 
contammg 

set 35 

-~ Set 35 conswts of Rooms 452 and 475 Asbestos contmmg hgdpacked "SI elbows sere observed on 
he&g-Gm-&-ly&d return h e s  Non-asbatos mntamng foam msulabon was identdid on chilled 
water supply and return hes as well as on process coohg supply and return h e s  

Set 36 

Set 36 conslsts of gloveboxes located m Room 475 TSI IS located around some of the gloveboxes and may 
be dsturbed dunng work actmtles In parhcular, hard packed TSI elbows are considered asbestos 
ContrUIllng 

set 37 

Set 37 conslsts of Rooms 453,454 and 460 NO-mqxgt asbestos contauung mafenals observed. A small 
secbon of fiberglass TSI rerrrrrms on one wall 

Set 38 

Set 38 conslsts of Rooms 455,458 and 457 In Rooms 457 and 458, asbestos contammg hard packed TSI 
elbows are present - stmght runs are non-asbestos contmmg fiberglass 

Room 455 &d not contam any suspect asbestos contauung matenals 

Set 39 

Set 39 cons~ts of Rooms 456,459,459AY 301,302 and 303 

Room 456 &d not contam any suspect asbestos contamng materials 

Room 459 has asbestos contammg hard packed TSI elbows - stmght runs are asbestos h e  -glass 

\a I 



Rooms 301, 302 and 303 have asbestos contamng 9” x 9” floor tde (mashc IS asbestos b e )  Asbestos 
contamng hard packed TSI elbows are present. Asbestos contamng rope IS located m the cedmg-to-wall 
gap between Rooms 302 and 303 

Set 40 

Set 40 consists of Room 462 Non-asbestos contammg plaster IS present on walls m Set 40 The walls are 
constructed of a layer of Styrofoam covered by plaster One asbestos contamng hard packed “SI elbow IS 

Set 41 

Set 41 conslsts of Room 464 Asbestos con- hard packed TSI elbows are present on heatmg water 
h e s  Asbestos 
contamng tmmte wall panels are present. 

Mured “SI d t i o n  was also observed on many of the lmes throughout Set 41 

Set 42 

Set 42 consists of Rooms 463A, 463B, 464,477 and 477A 

- 

Room 477 has asbestos contammg 9” x 9” red floor tde and transite wall panels In adc-bon, drywall wth 
asbestos contammg tape jomt compound IS present. Non-asbestos contauung cedmg tde ace present 

Room 464 has drywall wth asbestos contammg tape jomt compound on the c e h g  , 

Room 465 has asbestos contammg transite wall panels present and asbestos amtammg hard packed TSI 
elbows on heatmg water supply and retum hies 

set44 

Set 44 cons~~ts of Room 466,467,468,469,470,47 1 , 472,474 and 474D 

Rooms 466,467,470,47 1 and 472 do not contam any suspect asbestos contammg materials 

Room 468 has asbestoccon@mug hard- packed ”SI elbows on the roombeater Non-asbtQi3-g 
plaster on S&foam walls and celllng IS also present. 

Room 469 has asbestos c0n-g hard packed TSI elbows 

Room 472D has asbestos contmmg m i t e  wall panels Non-asbestos contamng cedmg tde are also 
present 

Set 45 

Set 45 conslsts of Room 473 and 476 
matenals 

Room 473 does not contam any suspect asbestos conmmg 

Room 476 has non-asbestos contamng plaster on Styrofoam walls 

- Set 46 

Set 46 conslsts of Room 478 No suspect asbestos contalllllg materials were observed. 



Set 41 

Set 47 cons~~ts of Rooms 481,482,483,483A and 483B No suspect asbestos contamng materials were 
observed m Room 482 

Rooms 481,483,483A and 483B have asbestos contaumg hard packed TSI elbows 

Set 48 

Set 48 cons~~ts of the Kathabar Umts on the second floor of Bddmg 776/777 

Condensate pumps located by Ptllars E18 and K-18 have asbestos-fiee hard packed TSI elbows The 
stmght secl~ons of pqx-run TSI are labeled “Asbestos Free” and are fiberglass 

Kathabar 3/7 IS located by Pillar K-16 and IS m u n d e d  by asbestos contmmg hard packed ”SI elbows 

Kathabar 4 has asbestos contamng hard packed TSI elbows m u n d m g  it. 

Kathabar 5 and pumps arc located by pillar K-7 The Kathabar 5 w t  &d not contam any suspect ACM, 
however asbestos con-g TSI was observed on pipehes dmctly above the w t  The pumps have 
asbestos umtammg hard packed TSI elbows on assoclatcd pqxlmcs 

Kathabar 6 has asbestos contamng hard packed TSI elbows m u n d m g  the system. Note The bnne 
supply and return valves located b K5 are asbestos fhe 

I 

Kathabar 2 IS located by pillar A-3 and IS considered asbestos fret The condensate steam pumps 
assocmted wth Kathabar 2 have asbestos contamng hard packed TSI elbows on the pqxlmcs associated 
wth the system. 

Kathabar 1 IS located by Plllar C- 16 All rtssociated mulabon has been removed 

Set 49 

Set 49 consists of the Modular Lab Asbestos contaumg sheet lmoleum IS present throughoU the room 
The walls of the lab are metal wth non-asbestos contanung Styrofoam msulabon on the mi& 

Set 50 
- ~ 

Set 50 consists of all the admmstrabve office rooms on the cold slde of Buddmg 776 Asbestos contamng 
floor tde can be found m all rooms wth the exccpbon of Room 107 ”ransite walls are scattered 
throughout the set - see transite wall panel drawmgs for specific walls Asbestos contumg TSI IS located 
throughout the set wth both hard pack elbows and stmght sect~ons contamng asbestos Fi‘bergass TSI 
slmght sechons arc also present - on domesbc water hues Asbestos con-g TSI IS expected b e h d  
walls adjomg bathrooms - caubon should be exefclsed when mpctmg walls. 

Drywall i s  present throughout the set wth non-asbestos contammg metal seams rather than asbestos 
contammg jomt compound found m most areas Any drywall system contamng jomt compound should be 
treated as asbestos ContSuIllng 

Vanow c e h g  tde are present throughout the set. All c e h g  tde are considered asbestos fke  

Rooms 112 and 113C have asbestos free plaster c e b g  texture Asbestos iiee structural beam texture 1s 
located throughout the set 



Set 51 
I '  

Set 51 consists of Room 154A Asbestos contammg transite wall panels are present. Asbestos contammg 
hard packed TSI elbows are present on condensate steam h e s  Drywall wth asbestos conhung jornt 
compound IS present on a couple walls Duct d Q o n  IS non-asbestos contamg fiberglass wth tm fod 

Set 52 

Set 52 IS located m Room 134 and cons~~ts of two tanks (T-360 and T-370) and two gloveboxes ((GB-361 
and GB-371) No suspect asbestos contamng matenah are cllrcctly associated wth any of the tanks or 
gloveboxes, however asbestos contammg hard packed (TSI) elbows are located on the wall ducctly behmd 
the tanks and gloveboxes Work actmtm on the tanlrs and gloveboxes should be rmewed to ensure the 
asbestos contamng TSI IS not &tubed dunng work actnmes 

Set 53 

Set 53 cons~~ts of Room 152 No suspect asbestos contmmg materials were observed it ths set. 

Set 54 

Set 54 consists of Rooms l53,154,154B, 155,160 and 161B 

Room 154 has asbestos contammg translte wall panels and drywall wth asbestos contmmg jomt 
compound (doorway to Room 154B) Asbestos-fiee madabon IS located on and around the green tank 
located by pdhs  K-2W and K1 

Room 154B has asbestos contamng wall panels and drywall wth asbestos contammg jomt compound 
Asbestos contallllng hard packed TSI elbows arc present. 

_ _ _ _ _ _ ~ _ _  ~ - _______ _7 
~ ~ __ I 

___~. 
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Room 161 has drywall wth metal seams (no asbestos contammg jomt compound) Asbestos conhung 
hard packed TSI elbows are present on pumped condensate h e  

Room 161A has drywall wth metal seams (no asbestos contammg jomt compound) 

set 55 

I Set 55 occupies a porhon of Room 134 Asbestos contammg transite wall panels arc present. Asbestos 
- 

~ contamng hard packed "SI elbows are present. ~~ ~~ - 

Set 56 - 
Set 56 consists of Room 161 No suspect asbestos contammg matenals were observed. 

Set 57 

Set 57 consists of Rooms 156,159,159& 159B and 15% and Dock 5 Drywall wth asbestos contamng 
jomt compound may be found throughout thu set. 

Room 159 has asbestos contammg transite panels on the east and north walls 

Dock 5 has asbestos contamng hard packed TSI elbows Most of the TSI elbows are fiberglass wth p h c  
covers, however some are stdl hard packed and asbestos contammg 

\3 



Set 58 

Set 58 consists of Roams 157 and 158 

Room 157 has asbestos contammg floor tde (mast~c IS asbestos fie) C e h g  tde m Room 157 are asbestos 
fret 

Room 158 has transite wall panels (see transite wall map for de&) Asbestos contammg hard packed 
("SI) elbows are prescnt throughout the room Fiberglass c e h g  panels do not contam asbestos 

Set 59 

Set 59 cons- of Rooms 138, 139, 144 and 147 Room 139 IS a stauway wtb no suspect asbestos 
contammg matenah 

Room 144 has drywall wth asbestos con- jomt compound 

Room 147 IS an elevator shaft - maccessible 

Room 138 has fiberglass 'IS1 nmmg through the room - no asbestos con- hard packed elbows 
observed 

Set60 

Set 60 cotlslsts of Rooms 146,146& 1468 and 146C Access to S m  W c t m  Atea was not pcrrmttcd. 

Set 61 mcludts Room 135 Drywall c e h g  wth asbestos contamng jomt compound IS prescnt Non- 
asbestos contamg wool-hke d b o n  IS present on one tank and assocuted pqmg 

Set 62 

Set 62 IS not clearly defined m the drawmg prowded. No observatlons were made 

Set63 

Set 63 com~~ts of Room 118, 118A, 118B, 118C, 118D, 118E, 118F, 118G and 118H Non-asbestos 
conhung gray -mbber-like cedgg panels arc present m some areas of tlus set. Dryval_wth _asbestos 
conbung jomt compound IS present m moms 1 18D and 1 18E 

Set 64 IS m Room 134 and IS the Hazwaste Treatment Area No asbcstos c0n-g materials were 
idenhfied 

Set 65 

Set 65 cons~~ts of Rooms 127J, 136,141,148,150 and 150A Asbestos contamng transitc wall panels arc 
located along the en- south wall Samples were prevlously collected fiom Chdler #5 (1997) and found to 
contam asbestos (refmnce sample numbers 776-970408-69-01, 776-970408-69-02, 776-970408-69-09, 
776-970408-69-10,776-971125-01-12 though 15) Three other chdlers are located m Room 150, Ciullm 
#2 and #3 have asbestos contaumg mulabon, Cbller #1 has asbestos fkee foam muhaon 

Tank NDT #2523 IS considered asbestos h e  

Y 
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TSI assocmted wth the yellow &esel generator IS considered asbestos free 

12” x 12” floor tde m Room 150A IS asbestos free 

TSI throughout the room IS mured wth vmous types of d Q o n  used on srrmlar systems or h e s  
Numerous samples have betn collected from Room 150 wth mured results For the purpose of demohbon, 
all TSI m Room 150 should be treated as asbestos contamng and removed by a hccensed asbestos 
abatement contractor 

Set 66 cons~~ts of Room 130, 130A, 228,209 and the Advanced S m  Reduchon system The Advanced 
Srze Reducbon area IS maccessible - no observabons were made 

Rooms 130 and 130A have drywall mth asbestos conimung jomt compoun& 

Room 228 has asbestos contammg hard packed TSI elbows and drywall wth asbestos c0n-g jomt 
compound. 

Room 209 was not accessed. 

Set 67 

Set 67 consists of Rooms 115,116A and 134 

Room 1 15 has asbestos contarntng hard packed TSI elbows on process ha 

Room 116A does not have any suspect asbestos contamng matcnals 
~- ~ ~ - ~-___- ___ 

Room 134 has drywall mth asbestos conGunrng jomt compound and hard packed TSI elbows 

Set 68 consists of Rooms 127, 127A and 127B Rooms 127A and 127B &d not contam any suspect 
asbestos contmmg matenals 

Room 127 has asbestos contarntng hard packed TSI elbows on process h e s  

Set 69 ~ 

Set 69 conslsts of a tank farm m Room 127 No asbestos contauung matcnals were i d m ~ e d  on the tanks, 
however asbestos ContaJlllng hard packed TSI elbows run through the tank farm. Work achwbes on the 
tanks may potcnhally bturb the TSI Potcnhal d~turbance of the TSI mside the tank farm should be 
reviewed pnor to any work actmbes on the tanks 

- Set 70 

Set 70 cons~~ts of the second floor office area m Buddmgs 776 and 777 Both mas have asbestos 
ContaJlllng floor tde throughout the mjonty of the area In add~t~on, asbestos contammg hard packed TSI 
elbows were identdied Plaster walls are non-asbestos contarntng Drywall wth asbestos contammg jomt 
compound IS present - see drywall drawmg Transite wall board IS present throughout Buddmg 777 office 
area 



Set 71 

Set 71 has two locat~ons The condensate pumps located by plllat K-1 1 have asbestos contammg hard 
packed TSI elbows on the assocmted lmes The s-t runs arc fiberglass msulabon and labeled 
“Asbestos Free”, however the elbow are hard and contam asbestos 

The larger seaon of Set 71 IS located wrthm the boundary of Prllars E-13 to E-16 and H-13 to H-15 
Asbestos contammg hard packed TSI elbows are located throughout the set Asbestos tape and mud IS 
present on the fiberglass duct mulabon - the m a t e d  must be treated as ACM 

Set 72 

Kathabar untt located between Pillars K-9 and K-1 1 The GBDA Kathabar has relatwely new mulaaon 
and IS Merent from mulabon found throughout the second floor Sample results md~catc the matenal IS 

asbestos ftee 

Set 73 

Several Merent areas compnse Set 73 Each item m Set 73 IS identdicd below 

M a c h g  011 Tank located by plllar E14 No suspect ACM idenmed. 
Tape Maclunes located by plllat D-12 Asbestos contammg hard packed “SI elbows on process 
lmes C O M ~  to tape machrnes 

A S R R D  A Area Supply and Flanders Bag-Out Houslng located by Pillar D-8 No suspect 
ACM i d e n ~ e d  
-by ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ h o w e ~ ~ ~ ~ c ~ ~ ~ ~  
supply and return lmes above pumps have asbestos contammg hard packed TSI elbows and 
flanges 
Glycol drum by PIuar H-7 have already been removed. 
M e n  by pillar H-8 have plast~c TSI elbows and fiberglass msulabon on smght runs - no 
suspect ACM femsLlllln8 
011 pumps between plllaff Ell and E12 have no suspect ACM 
Fqwpment Item 232-017 by pillar C-14 has no suspect ACM 
HX pumps by Pdhr J-6 are not lllsulated mth the excepbon of the heat exchanger (450-778) 
whch has fiberglass d t t o n .  Asbestos TSI d b o n  IS on the heabng water return hes to the 
system (adjacent to pillar K-6) 
FBI &Dryer by plllarK-6 has no suspect ACM 
Plant Ax Receiver (450-761) by plllar K-6 has no suspect ACM 
The S u l h  (green) has asbestos contammg hard packed TSI elbows 
Health Physics Vacuum Pump by pillar L-5 has no suspect ACM 
Emergency h Pumps between P h  L-6 and L-7 have no suspect ACM 
Blue AII Compressor Tank by K-1 1 has no suspect ACM on the tank 
Hot Water Tank by prllar F-2W (450-757) was prewously sampled Results of the prewous 
samplmg were not prowdcd at the tnne of this wnbng Based on vlsual observabon by the on-site 
mspector, the tank appears to have asbestos c0n-g mulabon 
Freon Cooler by PIuar E2W was prewously @led. Results of the previous samphg were not 
prowded at the tune of thu wntmg Based on d observahon by the on-site mspector, the 
Freon Cooler appears to have asbestos contammg mulabon. 
Hot Water Tank by prllar A-2W The tank IS green wth non-asbestos c0n-g fiberglass 
mulabon around it Asbestos contammg hard packed TSI on pqx scct~ons and elbows were 
identrfied around the tank. 

Supply Fan NO 1 located by pillar D-8 NO suspect ACM identlf3ed. 



Set 80 

Set 80 conslsts of all the filter plenums and assocuted fans The filter plenums were not accessed and no 
samples collected The fans Ad not have any suspect asbestos contamg matcnals 

Set 82 

Set 82 was not entered. 
Set 83 

Set 83 conslsts of an plenums The plenums were not entered and no samples collected 



SAMPLING SUMMARY 

Suspect asbestos contammg matenals were collected throughout the Bddmg 776/777 complex The 
followmg tables represent the sample identdlcation number, a wnttcn descnpbon of the mama1 sampled, 
the sample locabon, and the analyhcal results Each secbon represents smlar mated types followed by 
sample location drawmg and photographs of some of  the sampled matcnals 

Numerous Werent types of  floor trle and h o l m  were identdled throughout the Bddmg 776/777 
complex Nearly all the floor tde IS asbestos contamng - see the drawmgs for asbestos contamng floor ttle 
locations The w c  for the W m t  floor trle types was found to be asbestos fiee Two M m t  types of 
asbestos contammg sheet holeum were found 111 the contammabon area (CA) 

Another floomg matenal was idenbficd on the floor throughout the en- CA The matenal g a red 
epoxy-like sheet that covers the floor throughout the CA The majonty of the m a t e d  1s pamtcd gray wth 
the excepbon of a few rooms m whch it IS pamted black or not pamted at all Sample analysn of the 
matenal detcrmmed it to be asbestos i ke  

Base cove matenal may be found throughout the complex Sample results mdxate the base cove mamc IS 
nut asbestos cuntamng 
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Thermal System Insulation 

Thermal system mulabon samples were collected throughout the Bddmg 776/777 complex Dunng the 
mspecaon of the complex, it became obvlous that several Merent types of mulabon were used 
throughout its htory Ef€orts were made to collect samples fiom the Merent types of mulabon The 
sample results &d not provlde defimtwe mformabon regardmg asbestos-free versus asbestos-contamng 
mulabon EPA regulabons spec@ that If any one sample 111 a homogeneous set contam greater than one 
percent asbestos, then the entre homogeneous set must be considered asbestos conEatnrng The followmg 
general conmtencies should be used as gwdance throughout the complex 

Nearly all domestx hot and cold water h e s  have fiberglass mulabon on the straight run and asbestos 
contamg hard packed elbows and flanges 
Steam lmes typically have fiberglass mulabon on stmght runs and asbestos contammg hard packed 
elbows and flanges Asbestos contammg block mulabon was idenhfied 111 some areas (above B776 
doorway entrance) 
Duct muhaon throughout the second floor IS fiberglass, however the tape and mud used to secure the 
fiberglass d b o n  contam asbestos and IS hable 
Any hard packed elbow or flange mulabon should be considered asbestos contauung 
Any hard packed stmght pipe mulabon secaons should be considered asbestos contamng 
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Ceding Tile 

Several drfferent types of c e h g  tde were i d e n ~ e d  throughout the Bddmg 776/777 complex All cedmg 
des are considered asbestos free based on analyt~cal results 

Ceiling Tile - 8776 & 8777 
Sample Number Sample Description Room # 
776-092300-75-1 4 I 2' x 4' white. small worm & dot 107 

I 

t 

W Asbestos 
ND 

776-092300-751 5 
776-092300-75-20 

2' x 4' white, long striated small dot 107 i ND 
2' x 4' white. lona striated & small dot 109 I ND I I - -  

776-092300-75-21 
776-1 OO72OOO-O5005 
776-1 0072000-05007 

2' x 4' white, small worm & dot 
2' x 4' white, small worm & dot 

ceilina Danels. white. flat ' I I 

776-10072000-05-0101 milin; bands: white; flat 1 118 I ND 1 

108 ND 
157 ND 
158 ND 

t I I 
777-1 OO72OOO-0~06 I 2' x 4' white sDeckle I Mod- I ND I 
777-lOO72OOO-05-010 
777-1 0072OOO-O5-012 
777-1 OO72OOO-O!j-O13 

2' X 4' Whd8 477 ND 
2' x 4' white, long worm, small dot 
2' x 4' white. lona w m .  small dot 450 ND 

1 

450 1% chrysotile, pt Count - 0 25% 

777-1 OO72OOO-O5-014 
777-1 OO72OOO-O5-028 
777-1 0072000-05-029 
777-1 OO72OOO-O5-O3O 
777-1 OO72OOO-O5-031 
7THm-- 

- "  
Styrofoam ceiling panels. white 468 ND 

Ceiling texture - white 1126 ND 
Ceiling texture - white 1126 ND 
Ceiling texture - white 103A ND 
2' x 4' white speckle 208 ND 

_rx_ ~ ~ l m ~ t  I 2 0 8  ' -mtemt---traw 
777-1 OO72OOO-O5-033 
777-1 0072000-05-034 

I I - .  I 
2' x 4' white, large worm [ 205 I Trace amosite 
2' x 4' white. larae worm I 205 I Trace. Dt Count - ND 

















Wall Systems 

Several M m t  types of wall systems were found throughout the Bddmg 776/777 coxnplex The mam 
wall systems idenhfied mclude drywall, transite, concrete and cmderblock See the attached drawmgs for 
speclfic locahons of drywall, plaster and m i t e  

Tape jomt compound on most of the drywall systems contarns asbestos The drywall tape jomt compound 
IS not slammed over the en- drywall panel, but IS locaked over mul holes and drywall seams For thu 
reason, the tape jolnt compound is not considered a surfacmg matenal Removal of drywall panels for 
demohbon wdl be necessary and 1s considered Class II worker m accordance mth the OSHA regulabon 
(29 CFR 1926 1101) 

Asbestos ContrUIllng m i t e  wall panels were found throughout the complex mcludmg some sechons of the 
bddmg extenor 

Two W i t  types of wall plaster were found - both are considered non-asbestos 
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Sample Number I Sample Description 
776-092300-7574 I fibemlass insulation behind transite (776-092300-75-73) 

Mscellaneous Materials 

A few rmscellaneous matenah were identdied that dtd not fall mto any specrfic category The fiberglass 
mulabon 1s behmd a transite wall and would not be eady identdied untd the transite walls arc removed 
The asbestos contammg rape maw IS located m between the cderblock wall and the metal roof 
deckmg (see drawmg for p f i c  locabon) 

Sample number 776-1 1162000-05-009 represents matenal that was found protrudmg from the backside of 
the metal c e h g  panels rn Room 126 (sample locabon not specfid m drawmg) 

IMbcellaneous - B776 & 8777 I I I 
Room # % Asbestos 

208. Pillar J16 ND 
777-1 024200095004 
777-1 0242000-05005 
776-1 1 162OO0-O5-OO9 

- 
white rope -wall to roof deck insulation 301 35% chrysotile 

cement blocks - wall to roof deck insulation 301 ND 
whlte ceiling material around metal ceiling deck 126* ND 



Roofing Material 

i Composite roof samples and flashmg samples were collected on the vanous Merent levels of Bulldmg 
776/777 In addhon, rmscellaneous other roofing materials were sampled mcludmg duct mulahon, ptpe 
mulation and caullclng 























.- 











-& 
t 

t 









I 



11/08/00 

- 

WED 17 54 PAX 303 883 Bl@8 RBS. BNV. SBRV. lolo02 

I I 
2 
IC 

c 
0 

\ I 

i$ 

I! V 

I/ 
i -1 in Y 

E P 

4 li( S m  
il 



l U / U I / U U  'l"U 15.21 FAX 303 863 9196 

N 
c 

'6 

RES, BNV. SBRV. 

I 

u OUd 

238 8 

a- 3 

1 

E I! 

P a 



lU/UB/OU THU 15:22 FAX 303 883 9198 ms. BNV. SBRV. 

F( 
r 
c 
0 
m 

c 
- 

i" 

B Id 

X 
c 
V 



U S  W V .  S M V .  IplUb. 

e$ 
sg 



10/05/00 THU 15'22 FAX 303 863 0106 RES BNV. SBRV. 

4 

t 

f 
V 



RES. KNV SBRV I O U '  

z 

* t 8  

3 



lU/UB/UU l H U  1 6  23 FAX 303 883 9198 RES. BNV. SBRV. MOL c 

N 
c 

3 
I- o n 

rrl 

c 

I![ L 

t E -  

Y d a s  

f 0 

B 
V 

B 



4 

I 



10/06/00 THU 15.24 PAX 303 883 0196 

~~ 

RES BNV SBRV. BI OJ. 

P 

a 

0 H i 8  0 0 

Lo In 0 

3 3 E UI 

5 ’  

t 



lU/OS/OO THU 15.25 FAX 303 863 8186 

b a. 

p e fg, z 

RBS. ENV. SRRV. U O L  

I 

5 
D 

e 

ff 

3 

f 

8 

2 
La 

P 
F 

B I 



10/05/00 THU 15 25 FAX 303 863 QlQ6 RES. BNV SBRV. ria 01. 

urn 

m m 



10/05/00 THU l5:25 FAX 303 883 0108 RES. RNV. SRRV. 

QI m 
1 n 

89988 

Ip 
(LI 

2 
V 

t 



10/06/00 THU 12.58 FAX 303 883 @lB8 RES BNV SEW. QOOL 

Q 
I 1. 

C d  

d 
.a Fc 3 

v 

3 8 3  B 

N 

f Lb 



10/06/00 THU 12'87 FAX 303 883 Sl98 RES BNV sav. 

3 

0 
A 
V 



~ 

10/05/00 THU 12:57 FAX 303 863 0106 RBS. BNV SBRV. 

m 
Q 
m 

r 

f 

-I- 

38 8 -.- c 

3 0  0 



I) P 

J d S c L  

I 

:I/ 

T 

RES BNV. SERV. 

1 

0000 0 0  -0 0 O R  Lb 0 m m  c 

i g  
E 8  
5 5  
$$ 

C 

8 s m 

i 8 

i! 



l U / l Z / U U  THU 14.43 FAX 303 863 U S 6  

Q, 

0 
N 
-h 

: f 

RES. BNV. SRRV. - 

V 



@ 0 0  1 303 883 9196 RES. ENV. SBRV. 

t ‘  Q, + 
0 
(1) 

1”’ I 

1 
I 
u 

Jr a 
V 

ti 
h 

mu) 
Q F; 

li- 

-a- 
l e  

t E >.-b- arn- -4m u um 

5 



10/12/00 THU 1 4 - 4 4  F M  303 803 9190 RBS. ENV SERV 

8 N 

P 0 
0 m u) 

f 



10/12/00 TBU 14:44 FAX 303 863 0106 RES. BNV. SBRV. 

8 .- 

a B 
1 

s 

c 

Y 
C z 

8 8 88 
c r  

E 
2 

3 II) 

8 i In m 

2 z 
0 0 

8 
8 t! 

Ef LCI 
0 



10/12/00 THU 1 4 ' 4 4  FAX 303 883 9196 

~ 

RBS. ENV. smv. @ou 1 

03 

0 
I a 

c 

5 
3 rn 

.. 



10/12/00 THU 14.45  PAX 303 883 9198 RBS. BNV SRRV. uou.  

0) 

0 
h 

rc 

d, 

LL 
P 

0 

3 
3 

6 !! 
8 0 8 
Io Y) 

‘7Y 



10/12/00 THu 14 '45  FAX 303 883 9186 

0) 

0 
m 
). 

P 
& 

0 

. I 

c d 9 * @  & 

RBS. BNV. SBRV. 

I 

8 8  
F F  

QOO.  

d b 

t 
N 
0 
V 



10/12/00 TBU 14 46 FAX 303 863 9186 

Q) 

0 
Q) 

r 

al 

p. 
P 

RES. ENV SRRV. 0lo1 

5 
V 





11/07/00 TUE 09 19 FAX : 

t 

I 

I 
I 

c - 
L 
I 

Q 

13 863 9196- 
RES. ENV. SERV @ 003 

17% 



NOV-14-2000 TUE 12:12 PH T130C 
11/14/00 TOE 09:20 PAX 303 86? 0108 

I 
I 

I 

I I 

8 

H 
i 
4 U 

I '  

FAX NO, 303 g66 3578 P, 02 
RES. BNV. mv. 

N 
8 3 5 8  P 
c i 
10 Lb 

c c 

B 
3! c 

#ooc 

i 
i f  
cv 

I 



~ . _ _  

FAX NO, 303 866 3578 NOV-14-2000 TUE 12:13 Ptl T130C P, 03 l 

e 003 11/14/00 TUE 09:21 PAX SOS 663 9196 RES. ENV. SEW. 

k (*( 

a 
N 

c 

iI 
f 

8 
e 

P 
I F 
i! 
0 
4 

8 
c 

mu, 
Q) 

z m- 
i 

G 

E% 
I 

, 

umoo 

. 1 

F 



@4 002 TUE 08 20 FAX 303 863 9196 11/21/00 RES ENV SERV 

: 0  
V 

lL---- 8 

3 
m 
la 
c 

c 

E 
v) 

VI 
r 

3 J 9 

C 
I- 
C 



11/21/00 TUE 08 20 FAX 303 883 9198 RES ENV SERV B O 0 3  

m 
0 
(v 

w 

$D 
m 
0. 

4 - 

e rt g 0 0  00 w o o 0  0 0  0 0  
I - F  

11 0 0  

a 

m 
u) 

3 

3 

b 

If 

f 

0 

f 
c 
c 
c 

c c 
c z E I= 

f 
2 
V -- 
t 
P 

i@ 



11/21/00 TUE 08 20 FAX 303 863 9196 RES. ENV SERV 

a c E 
si 
0 n 

0- 

A -  

i 
L E  

68 P 88 Pr 88  r r  ( 

m 0  0 0  0 0  

in in 

3 5 3  

ap 
A 
0 
V 

$ 
t 

183 



0 

t 

0 
a 

Izn(0000 f 

I 
c 



c ( \  
P I 

E 
Q) 

a 
v) 

w- 

P 

a u  I I u I IllC 



+ 
u u  
g s  
8 8  
E u  a 

x 
P 0 

4- I 

+ 

E a 
I I 2 r 



c 

Q 

a 
n - 
W 2 

[r 

w 
N 

9 

3 a 
a Z 



- - 

a z 

E 
i= 

$-- Q 

* 
3 
3 
V 
Q) 
II: E 0 pi 

L a u  

4 

z fs 

0 0 0 0 0  c 

n 



- - 

a, 
4-r 

8 
E \- 
F 

l- 

x n 
U 
2 

cr" 
5 
0 

)r n 
U 
!! 
8 
cr" 

v) c 

i! 
E 
3 

0 

c 



I .  
c 

f 

c 

1 

4 

i 
I 

1 
2 Is 

x n 
U 
Q) c 
3 
W 
Y 

5 - 
d 

j-I F 

I 



t 

0) 

5 

E 
3 
a 
[/) 

I 

2 
5 

d 

U a 

3 
s U - 



T 

h 
9 
'CI 
8 
8 
5 

U 

h 

2 
D 
Q) r 
J 
U 

51 

r 
2 



- - 

Q) 

i3 
Q 

F 

\- 

i! 

c 

6 
's . 

Q) 
M 

2 
E \- 
I= 

v) 
Y 
U 

W oc 
s >r 

P 
W 
a, 

0 
5 
2 

% 
0 
TI 
a, 5 
E 

)r P 
m 
Q) 

7 
W 
f 

d 
E - 

UI 

oc 
9 

a a 
a cn 
* 



a, 
iii n 

F 

\- E 

Q) 

iii n 
I- 
E 
I= 

)r 
cp 

@ a ,  c c .  

8 8  
3- 3- 
E E  
F F  

f 

2 Is 

I 



- - 

a 
a 4- 

n 

F 

\- E 

1 

a z n 

I= 

\- E 

1 . 
‘7 CT) 

Y a 
3 
W 
a 

2 
f g +  0 

L a a  

L a a  

x 
I- 

e- 
!! 
P 
3 
9 
E a 
L 
I 



ASBESTOS 
CERTIFICATION 

Issued: 07/21/2000 
~~ ~~ 

Expires: 07/21/2001 

Authorized AFCD Representative 

Rmd Number: 1387 





! 
I 

I 

I 

I 
I 
! 

I 

I 
! 

I j 
i ! 
i 

I 
I 

I 

I 
I 
! 

I 
i 

1 
I 
i 

I I 

7 
a 

rl E 
0 
0 
1 
G 

k 
7 
W 

w -3- --43- 6 
oll 

I 

W 
7 
7 
a 
N 
N 
W 
t 

H 

I 

u 
n 



d 

i 

@- 

Q 

I 
Y ,  

0 

n 

L A  

i 

I 
I 

I I 

I 

A 1  @ 

'2 

lo 





f 
- k  i" 

I ~ !!I 
B - -  I 



f 
I 
I 

I 
tn z _ I  i I I 

nL 
0 
0 
-I 
G 

I 

W 
7 
7 
a 
N 
N 
W 
E 

H 

I 

all 

I I 
! 

I 

j 
I 
I 

I 
i 
I 

I 

I 

i 

I 
~ 

1 ! 
~ 

i 

I 

I 

i 

I 

a 

- 

Q & -  

I 

5; 

k 



c I 

I 

! 
/ 7 

e 
Q 0- 

@- 8 
@- n - U 0 

I 



I I 

@ I  
I 

I '  - 
I 

0 

r 

h -_ 

rl 



e-- 
@- 

- @- 

n 

@- 
@- 
@- 
a- 
@-- 
@- 
e--- 
@- 

& @!! 



@-- 

I 

r 
0 

@- 
e-- 

n @- 
e- 
@- r 

E 



8 
d 

f 
i 
i 
I 
ta 
x 
fu 

C' i- 



- 

I 
i 

I . 

z 

I n I 

U 

I 

II II 0 

L 
P n 

u I I 10 / 

Q Q Q 



c 

I 
I 
I 
I 

e- 
(+ 

8Q I @ il 
I 

1 1 1  i r  I I. 

Z 

W 

U 
CI 

\I 
\I 
0 

I 

1 
iu 
v) 
-I 

7 
r- 
II 
0 
iu 

73 

D 
7 

r 

W 

r 

I 
I 

'I 



\ 
/"1 i h 

m nntm 
f- 

DRAWN BY JGL 11/2/00 

C 

tx 
t 
G 
r 

\ 

\ 
t 

I 
-r 
t- 
71[ 
0 - 
1 

r 
C 
C 
7t 

7 

3 
z 
r 



\ 
% h '  

DRAWN By JCL 11/2/00 m RntOWC 
I 

c 

ri 9, 

Z / 
/ 

I 

td 
r 
U 
c1 

I 

W 
r 
D 
7 

1 
I 

' I  
i i  i 



'7 

4 
W 

U 
m 
r 

-@ 
a 

-@ 

r 
3> z 

-@ - 

fs 
F r-- ! s 

' §  



I 

- :  
i 

n . 
DRAWN BY JGL 11/2/00 I 77LWnd Dwo 

I 

3 

4 
c 

rn ! 

II 

/ j !  

0 
4 

-@ - 

Ig R 
F 

P 



/-- - n c w 
I I DRAWN BY JGL 1 1 /2/00 776-fidDW 

I 

r I 
I 

0 

I 

i l  

n 

f 9, 

I '  

I 

I 



Y 

P P P  x m z 
-I 

I 
r 
0 
0 
iu b 

Y 

P 4 I 

= /  

. 

' -  

I ;  



5 

I 

bd 

U 
cl 

\1 
\I 

r 

a\ 
I 

v) 
m 
0 
cl 
Z 
U 
1 
I- 

m 

I 8 
i 

-@ 0 
O m 
W 
I> 
7 

r 
8 

__Q 

.-@ - 

f R  -- 

= /  

I 
I 

I I 
I I 



/ p " I  I 
ORAWNBY J a  11/2/00 776 7RooFDMi 

00 
0 
I 
0 

ul 

I 
0 

c. 
0 II  

I' 0 

I 
0 

E 
Tu 
I 
0 

I I  I 
I '  
! 

0 
I I 

I 1  I '  - 
- 

0 i 
I Q 

XJWtd  
nrr 
otru 
1 C I m  

I I  

W 
r 
t3 
m 

7 i 
/ I 

J 1 I :  




