catl

BITUMINOUS TYPE

Initial Cost Life Cycle Cost
cat2 cat3 cat4 cats cat6
membrane cat6 cat3 | cate cat3
membrane  attachment  surface level tevel | level level
thickness method characteristic | score_comment score | score_comment score
not recommended, ballast may cause not recommended, ballast may cause
loose laid
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane o o
plasticizers plasticizers
ssmi  Mmechanically
attached 8 approx $4.00 per sf 8 11 multiplier
membrane
fully adhered 7 approx $4.50 per sf 8 1.1 multiplier
; not recommended, ballast may cause ot recommended, ballast may cause
loose laid ” : ” :
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane
plasticizers plasticizers
o mechanically
s 60 mil 7.0 8.0
[ ™ atached 8  approx $4.00 per st 8 1.1 multiplier
membrane
fully adhered
ebrane 6 approx $4.50 per sf 8 11 multiplier
not recommended, ballast may cause not recommended, ballast may cause
loose laid
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane o o
plasticizers plasticizers
gomi  Mechanically
attached 7 approx $4.00 per st 8 11 multiplier
membrane
fully adhered 6 approx $4.50 per sf 8 1.1 multiplier
; not recommended, ballast may cause ot recommended, ballast may cause
loose laid ” ; ” :
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane
plasticizers plasticizers
4smi  mechanically
attached 8 approx $4.00 per sf 2 results uncertain at this time
membrane
fully adnered 6 approx $4.50 per sf 2 results uncertain at this time
° membrane . 20
L not recommended, ballast may cause not recommended, ballast may cause
loose laid
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane o o
plasticizers plasticizers
comi  Mechanically
attached 7 approx $4.00 per st 2 results uncertain at this time
membrane
fully adhered 6 approx $4.50 per sf 2 results uncertain at this time
loose laid
morane | balast 10 approx $2.50 per sf 6 115 multiplier
mechanically
45mil attached 10 approx $3.70 per sf 6 115 multiplier
o membrane
2 s fully adnered 9 approx $4.00 per sf 6 1.15 multiplier
=3 membrane o5 60
S g Toose laid
% )
2 e ballast 10 approx $2.50 per sf 6 115 multiplier
w mechanically
6omil attached 9 approx $3.70 per sf 6 115 multiplier
membrane
fully adhered 9 approx $4.00 per sf 6 1.15 multiplier
flood coat with
bl 5 approx $4.50 per sf 10 1.1 multiplier
3ply  hot, mop appliedcoating 3 approx $4.50 per sf 10 1.1 multiplier
cap sheet 4 approx $4.50 per sf 10 1.1 multiplier
flood coat with
5 bl 4 approx $4.50 per sf 10 1.1 multiplier
= 4 ply hot, mop appliedcoating 3 approx $4.50 per sf 32 10 1.1 multiplier 10.0
3
<
cap sheet 3 approx $4.50 per sf 10 1.1 multiplier
flood coat with
bl 3 approx $4.50 per sf 10 1.1 multiplier
Sply  hot, mop appliedcaoting 2 approx $4.50 per sf 10 1.1 multiplier
cap sheet 2 approx $4.50 per sf 10 1.1 multiplier
hot, mop appliec
basesheetand o
Single Ply (base :\:;‘l :elﬂ:ﬂ,sa e 3 approx $5.25 per sf 3 12 multiplier
sheetplus cap (- ¢ op e
sheet
cold, adhesive cap sheet
coplicd e 2 approx $5.25 per sf 3
hot, mop appliec
bouble py  DaSelmtermediat
ouble Ply e sheetsand  cap sheet
(base sheet  poat yelded,  membrane 2 approx $5.25 per sf 4
plusone o0 applied cap
o |intermediate ply gy
o sheet 22 37
< | sheet plus cap
sheet
cold, adhesive  cap sheet
copled v 2 approx $5.25 per sf 4
hot, mop appliec
THinle Ply (base Dase/nermediat
et pu § o ©sheetsand  cap sheet 2 approx $5.25 per sf 4
Sheetplus tWO 5 yyeiged,  membrane PPIOX$5.25 P
intermediate ply ]
= toch applied cap
5} sheet plus cap (1
g sheet - BUR
2 hybrid
= e Id, adh h
= cold, adhesive cap sheet
3 aaplied e 2 approx $5.25 per sf 4
£
2 hot, mop appliec
L base sheetand (o
2 Single Py (base "2 Welded, PSR 3 approx $5.25 per sf 4
> toch applied cap
= sheetplus cap ("¢
a sheet
cold, adhesive cap sheet
aaplied o rane 2 approx $5.25 per st 4
hot, mop appliec
Doubie pyy  PaSe/mtermediat
b"” eh y‘ esheetsand  cap sheet 3 approx $5.25 per sf A
( a0e Sheet heatwelded,  membrane pprox $5.25 p
g [intcrmeciat py 2 pPled c2p
heet
B | sheetplus cap *"°°" 23 40
sheet
cold, adhesive  cap sheet
aaplied e 2 approx $5.25 per st 4
hot, mop appliec
THinle Ply (base Dase/nermediat
et po § o ©sheetsand  cap sheet 2 approx $5.25 per sf 4
Sheetplus tWO o5 yyeiged,  membrane PPIOX$5.25 P
intermediate ply ]
toch applied cap
sheet plus cap (1
sheet - BUR
hybrid)
cold, adhesive  cap sheet
aaplied e 2 approx $5.25 per st 4 12 muliplier
RANK - Categol vel 3
Initial Cost Life Cycle Cost
Rank Type score | Rank Type score
1 EPDM 95 1  Asphalt 10.0
2 PvC 70} 2 pve 8.0
3 TPO 68 | 3 EPDM 6.0
4 Asphalt 32 | 4 sss 40
5 SBS 23 | 5 aep 37
6 _APP 22 ] 6 TPO 20




catl

BITUMINOUS TYPE

PERFORMANCE

Historical Traffic resistance Puncture resistance Chemical resistance Fatigue resistance
cat2 cat3 catd cat5 cat6
membrane cat6 cat3 | cat6 cat3 | cat6 cat3 | cat6 cat3 | cat6 cat3
membrane  attachment  surface level tevel || level tevel || level tevel || level level | tevel level
thickness method characteristic | score comment score | score comment score | score comment score | score comment score || score comment score
not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
loose laid
mombrane  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers plasticizers plasticizers
45 mil  mechanically
attached 6 20years 5 fair 5 fair 6 good 5 good
membrane
fully adhered 6 20years 5 fair 5 fair 6 good 5 good
] not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
loose laid > > > >
mombrane  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers plasticizers plasticizers
Q mechanically
> 60 mil 6.0 53 53 6.0 53
[ attached 6 20years 5 fair 5 fair 6 good 5 good
membrane
fully adhered 6 20years 5 fair 5 fair 6 5 good
membrane
not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
loose laid
mombrane  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers plasticizers plasticizers
somi  mechanically
attached 6 20years 6 fair 6 fair 6 good 6 good
membrane
fully adhered 6 20years 6 fair 6 fair 6 good 6 good
] not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
loose laid > > > >
mombrane  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers plasticizers plasticizers
mechanically 15 year history, TPO roofing use starte
ssmi  atached 2 inearly 1990's with limited succes, 3 poor, must use walk pads 5 fair 5 fair 5 good
membrane formulations improved in late 1990's.
{ully adhered 15 year history, TPO roofing use starteq
2 inearly 1990's with limited succes, 3 poor, must use walk pads 5 fair 5 fair 5 good
membrane " ! :
o formulations improved in late 1990's.
e 20 30 5.0 5.0 5.0
= not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
loose laid
mombrane  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers plasticizers plasticizers
mechanically 15 year history, TPO roofing use started
attached 2 inearly 1990's with limited succes, 3 poor, must use walk pads 5 fair 5 fair 5 good
60 mil " ! :
membrane formulations improved in late 1990's.
tully adhered 15 year hlslory. TPO roofing use starte ‘ ‘
2 inearly 1990's with limited succes, 3 poor, must use walk pads 5 fair 5 fair 5 good
membrane :
formulations improved in late 1990's.
oose laid EPDM is susceptible to degradation good but needs to be reinforced and
mombrane  ballast 9 40 year history 3 fair, consider roof pavers 6 consider using roof pavers 3 when exposed to oils (including kitchen 6 perimeter mechanically fastened to
venting) reduce shrinkage problems
4smi  mechanically EPDM is susceptible to degradation
attached 8 40 year history 2 poor, must use walk pads 5 good puncture resistnace 2 when exposed to oils (including kitchen 6 good, but needs to be reinforced
membrane venting)
© fully adhered EPDM is susceptible to degradation
5 mebrang 8 40 year history 2 poor, must use walk pads 5 good puncture resistnace 2 when exposed to oils (including kitchen 6 good, but needs to be reinforced
H venting
€ 2 83 27 57 9) 23 65
2
2 e loose laid EPDM is susceptible to degradation good but needs to be reinforced and
o mombrane  ballast 9 40 year history 4 fair, consider roof pavers 6 consider using roof pavers 3 when exposed to oils (including kitchen 7 perimeter mechanically fastened to
venting) reduce shrinkage problems
comi  mechanically EPDM is susceptible to degradation
attached 8 40 year history 2 poor, must use walk pads 6 good puncture resistnace 2 when exposed to oils (including kitchen 7 good, but needs to be reinforced
membrane venting)
fully adhered EPDM is susceptible to degradation
me{“bmne 8 40 year history 3 poor, must use walk pads 6 good puncture resistnace 2 when exposed to oils (including kitchen 7 good, but needs to be reinforced
venting)
flood coat with Over 80 year history - one of the oldest
ballast 10 |ong standing track record of success 8 good 9 verygood 6 good 2 poor
Over 80 year history - one of the oldest
3pl hot, mop applied;
4 P appliedcoating 10 jong standing track record of success 8 good 9 very good 6 good 2 poor
cap sheet Over 80 year history - one of the oldest
membrane 20" Jong standing track record of success 9 very good with cap sheet 9 very good 6 good 2 poor
flood coat with | Over 80 year history - one of the oldest & good 1o ©xcellent,redundancy in waterproofing 7 good 2 poor
ballast long standing track record of success system is inherent
= )
£ 4ply  hot, mop appliedcoating 10 Oversoyearistory -oneof the odest | 4o o o g3 | 10 excelent redundancy inwaterproofing | o, |, 67 | 2 poor 23
2 long standing track record of success system is inherent
cap sheet 1o Over 80 year history - one of the oldest o very good with cap sheet 1o ©xcellent,redundancy in waterproofing 7 good 2 poor
membrane long standing track record of success system is inherent
flood coat with | Over 80 year history - one of the oldest 8 good 1o ©xcellent, redundancy in waterproofing 7 good 3 poor
ballast long standing track record of success system is inherent
Over 80 year history - one of the oldest excellent, redundancy in waterproofing
5 pi hot, mop applied; b
4 P appliedcacting 20 jong standing track record of success 8 good 10 Gystem is inherent 7 good 3 poor
cap sheet 1o Over 80 year history - one of the oldest o very good with cap sheet 1o ©xcellent, redundancy in waterproofing 7 good 3 poor
membrane long standing track record of success system is inherent
hot, mop appliec very good, the APP is a high rubber
base sheet and ) N
cap sheet very good, especially with granular cap good, especially with granular cap shee content and can handle movements.
heat welded, 3 15years 9 7 6 good 9
membrane sheet membrane membrane Consider polyester scrim sheets to allor
Single Ply (base toch applied cap
movement
sheet plus cap sheet
sheet
very good, the APP s a high rubber
cold, adhesive ~ cap sheet very good, especially with granular cap good, especially with granular cap sheef content and can handle movements.
4 9 7 6 good 9
applied membrane sheet membrane membrane Consider polyester scrim sheets to allor
movement
hot, mop appliec
base/intermediat excellent, the APP is a high rubber
Double Ply e sheetsand  cap sheet excellent, especially with granular cap very good, especially with graular cap content and can handle movements.
4 10 8 6 good 10
(base sheet heatwelded,  membrane sheet membrane sheet membrane Consider polyester scrim sheets to allor
plusone  toch applied cap movement
a It diate ply sheet
g |'mermediate ply 38 97 7.7 63 9.7
< | sheet plus cap
sheet excellent, the APP is a high rubber
cold, adhesive ~ cap sheet excellent, especially with granular cap very good, especially with grmaular cap content and can handle movements.
4 10 8 6 good 10
applied membrane sheet membrane sheet membrane Consider polyester scrim sheets to allor
movement
hot, mop appliec
base/intermediat excellent, the APP is a high rubber
Triple Ply (base e sheetsand  cap sheet excellent, especially with granular cap very good, especially with graular cap content and can handle movements.
4 10 8 7 good 10
= sheet plus two heat welded,  membrane sheet membrane sheet membrane Consider polyester scrim sheets to allor
5] intermediate ply toch applied cap movement
E sheet plus cap sheet
2 sheet - BUR
= hybrid) excellent, the APP is a high rubber
o cold, adhesive ~ cap sheet excellent, especially with granular cap very good, especially with grmaular cap content and can handle movements.
4 10 8 7 good 10
5 applied membrane sheet membrane sheet membrane Consider polyester scrim sheets to allor
o movement
Z
[} hot, mop appliec
E . : .
s ﬁz‘e;';ﬁz da"d cap sheet B o Very good, especially with granular cap & 900d, especially with granular cap shee . tar , Canbe poor since the there is no
[} Single Ply (base ' membrane sheet membrane membrane minimum percentage of polymer
o toch applied cap
sheet plus cap
sheet
sheet
cold, adhesive cap sheet 4 o Very good, especially with granular cap o 900d, especially ith granular cap shee 4 ,  Can be poor since the there is no
applied membrane sheet membrane membrane minimum percentage of polymer
hot, mop appliec
ouble ply  Pase/ntermediat
ouble Py ¢ sheets and  cap sheet excellent, especially with granular cap very good, especially with granular cap . Can be poor since the there is no
(base sheet 4 10 6 4 fair 2
heat welded, ~ membrane sheet membrane sheet membrane minimum percentage of polymer
plus one
| intermediate ply 12" 2PPied cap
sheet
& | sheet plus cap 4.0 100 6.0 40 25
sheet
cold, adhesive  cap sheet excellent, especially with granular cap very good, especially with granular cap ) Can be poor since the there is no
4 10 6 4 fair 2
applied membrane sheet membrane sheet membrane minimum percentage of polymer
hot, mop appliec
Trinle Py (base P2SeMiermediat
tiple Ply (base o oot and  cap sheet excellent, especially with granular cap very good, especially with granular cap . Can be poor since the there is no
sheet plus two 4 10 6 4 fair 3
heat welded, ~ membrane sheet membrane sheet membrane minimum percentage of polymer
intermediate ply
oot ol toch applied cap
sheet plus cap
sheet - BUR
hybrid)
cold, adhesive cap sheet excellent, especially with granular cap very good, especially with granular cap ) Can be poor since the there is no
4 15years 10 6 4 fair 3
applied membrane sheet membrane sheet membrane minimum percentage of polymer
RANK - Category Level 3
Historical Traffic resistance Puncture resistance Chemical resistance Fatigue resistance
Rank Type score | Rank Type score | Rank Type score | Rank Type score | Rank Type score
1  Asphalt 10.0 1 sSBS 10.0 1  Asphalt 9.7 1  Asphalt 6.7 1 APP 9.7
2 EPDM 8.3 2 APP 9.7 2 APP 77 2 APP 6.3 2 EPDM 6.5
3 PVC 60 | 3 Asphat 83 | 3 sss 60 ] 3 P 60 | 3 Pvc 53
4 sBS 40 ] 4 pvc 53 | 4 epom s7 ] 4 TPO so ] 4 TPO 5.0
5 APP 38 5 TPO 3.0 5 PVC 53 5 SBS 4.0 5 SBS 25
6 TPO 2.0 6 EPDM 2.7 6 TPO 5.0 6 EPDM 23 6 Asphalt 23




catl

BITUMINOUS TYPE

LIFE

Expected Life Warranty
cat2 cat3 cat4 cats cat6
membrane cat6 cat3 | cate cat3
membrane  attachment  surface level tevel || tevel level
thickness method characteristic | score comment score | score comment score
not recommended, ballast may cause not recommended, ballast may cause
loose laid
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane o o
plasticizers plasticizers
ssmi  Mmechanically
attached 6 15years 4
membrane
fully adhered 6 15years 4
; not recommended, ballast may cause ot recommended, ballast may cause
loose laid ” : ” :
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane
plasticizers plasticizers
o mechanically
s 60 mil 7.0 50
g ™ anached 7 18years 5
membrane
fully adhered 7 18 years s
membrane
not recommended, ballast may cause not recommended, ballast may cause
loose laid
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane o o
plasticizers plasticizers
gomi  Mechanically
attached 8 20years 6
membrane
fully adhered & 20years R
; not recommended, ballast may cause ot recommended, ballast may cause
loose laid ” ; ” :
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane
plasticizers plasticizers
4smi  mechanically
™ anached 4 10years 3
membrane
. ey o :
4 45 35
L not recommended, ballast may cause not recommended, ballast may cause
loose laid
ballast - membrane degradation by leaching - membrane degradation by leaching
membrane o o
plasticizers plasticizers
comi  Mechanically
attached 5 12years 4
membrane
fully adhered s 12years 4
loose Jaid ballast 4 10years 4
membrane
mechanically
45mil attached 2 8years 3
o membrane
5 . fully adhered 2 syears s
=3 membrane 25 27
2 -
2 K loose laid ballast 5 12years 4
k] membrane
w mechanically
60mil attached 4 10years 4
membrane
fully adhered 4 10years 4
flood coat with
bl 8 18yearsplus 7
3ply  hot, mop appliedcoating 8 18yearsplus 7
cap sheet 9 18years plus 7
flood coat with
5 bl 9 20yearsplus 8
5 4 ply hot, mop appliedcoating 9 20 years plus 9.2 8 8.0
3
<
cap sheet 10 20 years plus 8
flood coat with
bl 10 25 years plus 9
5ply  hot, mop appliedcaoting 10 25 years plus 9
cap sheet 10 25 years plus 9
hot, mop appliec
base sheetand
heat welded, P 9 20years 8
Single Ply (base (| "= e membrane
sheetplus cap (- ¢ op e
sheet
cold, adhesive cap sheet o 20years N
applied membrane
hot, mop appliec
basefintermediat
Double Ply ¢ speetsand ~ cap sheet o 20vears N
(base sheet oot yelded,  membrane ¥e
plusone ek applied cap
o |intermediate ply gy
o sheet 9.0 8.3
< | sheet plus cap
sheet
cold, adhesive  cap sheet o 20years s
applied membrane
hot, mop appliec
THinle Ply (base Dase/nermediat
e Py ( P25¢ e sheetsand  cap sheet o 20years .
Sheetplus tWO 5 yyeiged,  membrane v
intermediate ply ]
= toch applied cap
5} sheet plus cap (1
g sheet - BUR
2 hybrid
= e Id, adh h
= cold, adhesive cap sheet
2 applied membrane 9 20years 9
=]
2 hot, mop appliec
L base sheetand (o
£ Single Ply (base "e2t Welded, o brane 8 18years 7
> toch applied cap
= sheetplus cap ("¢
a sheet
cold, adhesive cap sheet & 18 years ;
applied membrane
hot, mop appliec
Doubie pyy  DaSe/mtermediat
b"” eh y‘ esheetsand  cap sheet o 20years s
( a0 Sheet heatwelded,  membrane ¥
heet
B | sheetplus cap *"°°" 88 85
sheet
cold, adhesive  cap sheet & 20years s
applied membrane
hot, mop appliec
THinle Ply (base Dase/nermediat
ppe Py ( P25¢ e sheets and  cap sheet o 20years .
Sheetplus tWO 5 yyeiged,  membrane v
intermediate ply ]
toch applied cap
sheet plus cap (1
sheet - BUR
hybrid)
cold, adhesive  cap sheet o 20years 0
applied membrane
RANK - Catego! vel 3
Expected Life Warranty
Rank Type score | Rank Type score
1 Asphalt 9.2 1 sSBS 85
2 APP o0 | 2 aep 83
3 SBS 8.8 3 Asphalt 8.0
4 pvC 70 | 4 pvc 50
5 TPO 45 | 5 EPDM 37
6 EPDM 35 6 TPO 35




catl

BITUMINOUS TYPE

MAINTENANCI

Ability to find problems

Ability to fix problems

Maintenance of Surface

cat2 cat3 cat4 cats cat6
membrane cat6 cat3 | cate cat3 | cate cat3
membrane  attachment  surface level tevel || tevel tevel || tevel level
thickness method characteristic | score comment score | score comment score | score comment score
Joose aid not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
o e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
ssmi  Mmechanically
attached 8 20years 8 11 multiplier 8 11 multiplier
membrane
fully adhered 8 20years 8 11 multiplier 8 11 multiplier
Joose faid not recommended, ballast may cause ot recommended, ballast may cause ot recommended, ballast may cause
e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
o mechanically
s 60 mil 80 8.0 8.0
[ attached 8 20years 8 11 multiplier 8 11 multiplier
membrane
fully adhered 8  20years 8 1.1 multiplier 8 1.1 multiplier
membrane
Joose aid not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
o e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
gomi  Mechanically
attached 8 20years 8 11 multiplier 8 11 multiplier
membrane
fully adhered 8  20years 8 1.1 multiplier 8 1.1 multiplier
Joose faid not recommended, ballast may cause ot recommended, ballast may cause ot recommended, ballast may cause
mombane  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
45mi  mechanically
attached 2 results uncertain at this time 2 results uncertain at this time 2 results uncertain at this time
membrane
fully adhered 2 results uncertain at this time 2 reslts uncertain at this time 2 results uncertain at this time
° membrane 20 20 20
= Joose aid not recommended, ballast may cause not recommended, ballast may cause not recommended, ballast may cause
o e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
comi  Mechanically
attached 2 results uncertain at this time 2 results uncertain at this time 2 results uncertain at this time
membrane
fully adhered 2 results uncertain at this time 2 results uncertain at this time 2 results uncertain at this time
loose laid ballast 6 18years 6 115 multiplier 6 115 multiplier
membrane
mechanically
45 mil attached 5 15years 6  1.15 multiplier 6  1.15 multiplier
o membrane
=
S . fully adhered 6 16years 6  1.15 multiplier 6 1.15 multiplier
= membrane
SN Tooss a0 57 60 60
S
El 00se ballast 6 18years 6 115 multiplier 6 115 multiplier
k] membrane
w mechanically
60mil attached 5 15years 6 115 multiplier 6 115 multiplier
membrane
fully adhered 6 16years 6 1.15 multiplier 6 1.15 multiplier
flood coat with
bl 9 15 years 10 1.1 multiplier 10 1.1 multiplier
3ply  hot, mop appliedcoating 9 10 10
cap sheet 0 0 0
_ flood coatwith | 20years o o
= ballast
§ 4 ply hot, mop appliedcoating 10 9.7 10 10.0 10 10.0
<
cap sheet 0 0 0
flood coatwith | o o
ballast
5ply  hot, mop appliedcating 10 10 10
cap sheet 10 25 years 10 10
hot, mop appliec
basesheetand o
Single Ply (base :\oe;‘l :elﬁ:g,ca e 5 15 years 4 1.2 multiplier 4 1.2 multiplier
sheetpluscap o PPeC °F
sheet
cold, adhesive cap sheet s A A
applied membrane
hot, mop appliec
basefintermediat
Double Ply o gheetsand  cap sheet o A A
(base sheet ozt yelded,  membrane
plusone o0 appiied cap
o |intermediate ply oo ss w0 w0
< | sheet plus cap
sheet
cold, adhesive  cap sheet o A A
applied membrane
hot, mop appliec
THinle Ply (base Dase/nermediat
jpe Py ( P25¢ e sheetsand  cap sheet ; B .
SNEELPIS WO hoatwelded,  membrane
intermediate ply
= toch applied cap
3 sheet plus cap (1
g sheet - BUR
2 hybrid
& \ybrid)
= cold, adhesive  cap sheet R 4 4
2 applied membrane
£
2 hot, mop appliec
o base sheetand
2 heat welded, 0. 5 5 5
Single Ply (base membrane
> toch applied cap
= sheetplus cap ("¢
a sheet
cold, adhesive cap sheet s s s
applied membrane
hot, mop appliec
oubie pyy  DaSe/mtermediat
b“” eh y‘ esheetsand  cap sheet R s s
( 200 Sheet heatwelded,  membrane
sheet
& | sheet plus cap 63 50 50
sheet
cold, adhesive  cap sheet R s s
applied membrane
hot, mop appliec
THinle Ply (base Dase/nermediat
e Py ( P25¢ e sheetsand  cap sheet ; s s
SNEELPIS WO hoatwelded,  membrane
intermediate ply
toch applied cap
sheet plus cap (1
sheet - BUR
hybrid)
cold, adhesive - cap sheet 6 15 years 5 1.2 multiplier 5 1.2 multiplier
applied membrane
RA T LG0E
Ability to find problems Ability to fix problems Maintenance of Surface
Rank Type score | Rank Type score | Rank Type score
1 Asphalt 9.7 1  Asphalt 10.0 1  Asphalt 10.0
2 PVC so ]| 2 pvc so | 2 pvc 8.0
3 sBs 63 ]| 3 erom 60 | 3 EPom 6.0
4 APP ss | 4 sss s0 | 4 sss 50
5 EPDM 57 5 APP 4.0 5 APP 4.0
6 _TPO 20 ] s TPO 20} 6 PO 20




catl

BITUMINOUS TYPE

ENVIRONMEN

Installation impact

Sustainabile material

Sustainable characteristic

cat2 cat3 cat4 cats cat6
membrane cat6 cata || cat6 cat3 || cat6 cat3
membrane  attachment  surface level tevel | level tevel | level level
thickness method characteristic | score comment score || score comment score || score comment score
oose taid ot recommended, ballast may cause ot recommended, ballast may cause ot recommended, balast may cause
e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
mechanically )
not sustainable due to toxicity of light colors offer good light reflectance
45 mil ’aw“:mczf:ne 9 noodor 4 manufacturing process 9 and reduced heat island
fully adhered o very sight achesive odor 4 notsustainable due to toxicty of o light colors offer good light reflectance
membrane manufacturing process and reduced heat island
oose i ot recommended, ballast may cause ot recommended, ballast may cause ot recommended, ballast may cause
o  ballast - membrane degradation by leaching 0 membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
9 omi :(f;;zg‘éca"y o noodor 90 4, not sustainable due (o toxicity of 24 o heatisland reduction, lightreflectance | o
g e e manufacturing process high
fully adhered o very sight achesive odor 4 not sustainable due (o toxicty of o heatisland reduction, light reflectance
membrane manufacturing process high
oose 1aid ot recommended, balast may cause ot recommended, ballast may cause ot recommended, ballast may cause
e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
mechanically )
not sustainable due to toxicity of heatisland reduction, light reflectance
Qomi atached 9 moodr 4 manactunng process 9 fign
fully adhered o very sight achesive odor 4 notsustainable due to toxicty of o heatisiand reduction, light reflectance
membrane manufacturing process high
oose aid not recommended, ballast may cause ot recommended, ballast may cause ot recommended, ballast may cause
o  ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
25 mil :(f;;zg‘éca"y o oo 1o common selection when sustainable 1o heatisland reduction, light reflectance
e design is primary factor high
fully adhered ) common selection when sustainable heatisland reduction, light reflectance
o membrane 9 very slight adhesive odor 20" design s primary factor 20 high
4 95 100 100
& oose 1aid ot recommended, balast may cause ot recommended, ballast may cause ot recommended, ballast may cause
e ballast - membrane degradation by leaching - membrane degradation by leaching - membrane degradation by leaching
plasticizers plasticizers plasticizers
mechanically )
common selection when sustainable heat island reduction, light reflectance
6o mil ;?;Ef:ne 2OjY o odor 20" design s primary factor 20 high
fully adhered o very sight achesive odor 1o Common selection when sustainable 10 heatisland reduction, ight reflectance
membrane design is primary factor high
":‘:ne;::e ballast 7 slight adhesive odor 3 petroleum based 5 E;"‘::‘;Cn‘:s' will improve the light
mechanically most common membrance is black and
45y atached 7 slight adhesive odor 3 petroleum based 3 does not reduce heatisland or offer lighl
membrane reflectance
il adhered most common membrance is black and
o e 5 significant adhesive odor 3 petroleum based 3 does not reduce heat island or offer lighi
reflectance
S il
= 3
s K ) 63 30 ) ) 37
. I
> loose laid ballast 7 slight adhesive odor 3 petroleum based 5 ballast colorwill improve the light
8 membrane reflectance
[}
comi  Mmechanically most common membrance is black and
attached 7 slight adhesive odor 3 petroleum based 3 does not reduce heat island or offer lighl
membrane reflectance
il adhered most common membrance is black and
it 5 significant adhesive odor 3 petroleum based 3 does not reduce heatisland or offer lighl
reflectance
foodcoatwilh |, o o pich odor 2 petoleum based ,_ balast color will improve the light
ballast reflectance
3ply  hot, mop appliedcoating 3 strong asphalt and pitch odor 2 petroleum based 2 zgm’;"‘"‘e"s“’e' contributes to air
f“a:rj:;f“e 3 strong asphalt and pitch odor 2 petroleum based 2 ;:ﬁsl’iir“"‘s"s‘ve' contribtes to air
" I il i
foodcoatwith | 1 o pieh odor 2 petoloum based ,_ balast color willmprove the light
. ballast reflectance
®
5 4ply  hot, mop appliedcoating 2 strong asphalt and pitch odor 20 | 2 petroleum based 20 1 ;::inr“me"s‘ve' contributes to air 16
<
cap sheet 2 strong asphalt and pitch odor 2 petroleum based 1 :g:;‘l’l’(;"‘"‘e"s‘w' contributes to air
foodcoatwih | | pich odor 2 pevoloum based ,_ balast color will improve the light
ballast reflectance
Sply  hot, mop appliedcoating 2 strong asphalt and pitch odor 2 petroleum based 1 :gm’;"‘"‘e"s“’e' contributes to air
cap sheet 2 strong asphalt and pitch odor 2 petroleum based q  eneroy intensive, contribtes to air
membrane pollution
hot, mop appliec
base sheet and cap sheet energy intensive, contributes to air
heat welded, P 2 strong asphalt odor 2 3 v g
Single Ply (base o "> 1°C  membrane pollution
sheet plus cap She;"" ap
sheet
cold, adhesive ~ cap sheet s stong adhesive odor s 4 less energy intensive than hot mopped,
applied membrane contributes to air pollution
hot, mop appliec
Double pyy  DaSelMermediat
ouble Ply
(base sheet :es;e‘:‘:ldizd fﬂaé);;!;&n(e 2 strong asphalt odor 2 3 :g:;{l;l)(;'\‘menswe, contributes to air
™ p'“5d°"(e e applied cap
intermediate ply
g sheet
% | sheetplus cap 23 22 32
sheet
cold, adhesive ~ cap sheet s strong adhesive odor s 4 less energy intensive, contrbies to air
applied membrane pollution
hot, mop appliec
Trinle Ply (base PaSe/ntermediat
tiple Ply (base ¢ coorsand  cap sheet energy intensive, contributes to air
sheet plus two 1 strong asphalt odor 1 2 )
intermediate ply heat welded, ~ membrane pollution
c toch applied c
53 sheet plus cap o 2P0 AP
sheet -
E heet - BUR
2 hybrid)
5 cold, adhesive ~ cap sheet 3 strong adhesive odor ) 5 less energy intensive, contributes (o ai
2 applied membrane pollution
=
2 hot, mop appliec
z base sheetand (o
2 Single Ply (base oA Welded, T SER 2 strong asphalt odor 2 3
> toch applied cap
= sheet plus cap
[=} eet
c sheet
:ZL"I"Ezdhes“’e f::;:;f"e 3 strong adhesive odor 2 4
hot, mop appliec
base/intermediat
Double Ply o choetsand  cap sheet
(basesheet o LI O e 2 strong asphalt odor 2 3
plus one '
toch applied cap
o |intermediate pi
@ |[inermediate ply 25 18 20
& | sheet plus cap
sheet
:ZL"I"Ezdhes“’e f::;:;f"e 3 strong adhesive odor 2 3
hot, mop appliec
) base/intermediat
Triple Ply (base ¢ hoersand  cap sheet
sheetpius two 1 0 2 strong asphalt odor 1 3
intermediate ply g
toch applied c
sheet plus cap o 2P0 AP
sheet - BUR
hybrid)
:ZL"I"Ezdhes“’e f::;:;f"e 3 strong adhesive odor 2 3
RANK - Category Level 3
impact ile material su i
Rank Type score || Rank Type score || Rank Type score
T PO 95 | 1 TPO 00 t TPO 100
2 Pvc 90 f 2 Pvc sa ] 2 pvc 9.0
3 EPDM 63 ] 3 EPOM 30 ] 3 EPom 37
4 sBs 25 | 4 aep 22 4 aep 32
5 APP 23 | 5 Asphatt 20 5 sss 30
6 Asphalt 20 ] 6 sBs 18 | 6 Asphalt 16




IMPORTANCE FACTOR

cosT PERFORMANCE LIFE MAINTENANCE ENVIRONMENTAL
Traffic Puncture Chemical Fatigue Ability to find Ability to fix ~ Maintenance of| Installation Sustainabile Sustainable
Initial Cost  Life Cycle Cost Historical resistance resistance resistance resistance Expected Life Warranty problems problems Surface impact material characteristic
. . detail 3.0 10.0 6.0 10.0 10.0 6.0 7.0 6.0 9.0 8.0 10.0 6.0 9.0 4.0 4.0
Hospital Building
average 6.5 7.8 7.5 8.0 5.7
detail 4.0 8.0 5.0 8.0 8.0 6.0 6.0 6.0 6.0 8.0 8.0 6.0 7.0 4.0 4.0
Ambulatory Surgery Center
average 6.0 6.6 6.0 7.3 5.0
detail 4.0 8.0 5.0 8.0 7.0 6.0 6.0 6.0 6.0 6.0 8.0 6.0 7.0 4.0 4.0
Ambulatory Care Center
average 6.0 6.4 6.0 6.7 5.0
Medical Office Building detail 10.0 1.0 3.0 4.0 4.0 3.0 5.0 2.0 4.0 4.0 5.0 3.0 5.0 2.0 2.0
average 5.5 3.8 3.0 4.0 3.0
: detail 10.0 1.0 3.0 4.0 4.0 2.0 5.0 2.0 4.0 4.0 5.0 3.0 5.0 2.0 2.0
Nursing School
average 5.5 3.6 3.0 4.0 3.0

IMPORTANCE BY BUILDING TYPE

Rank Category Sub category
Hospital Building 1 Performance Traffic Resistance
2 Performance Puncture Resistance
3 Maintenance Ability to fix problems
4 Cost Life Cycle Cost
5 Life Warranty
6 Environmental Installation impact
7 Maintenance Ability to find problems
Ambulatory Surgery Center 1 Maintenance Ability to fix problems
2 Performance Traffic Resistance
3 Performance Puncture Resistance
4 Maintenance Ability to find problems
5 Cost Life Cycle Cost
Ambulatory Care Center 1 Maintenance Ability to fix problems
2 Performance Traffic Resistance
3 Cost Life Cycle Cost
|Medical Office Building 1 Cost Initial Cost
|Nursing School 1 Cost Initial Cost




COST PERFORMANCE MAINTENANCE ENVIRONMENTAL
membrane Sustainable
membrane attachment  surface Life Cycle Traffic Puncture  Chemical  Fatigue Expected Ability to find  Ability to fix i i
thickness method characteristic  Initial Cost Cost Historical ~ resistance  resistance  resistance  resistance Life Warranty problems  problems  of Surface impact material c
loose laid ballast R R ) ) ) ) ) R R } R R ~ ~ ~
membrane
mechanically
45mil anached 8.0 8.0 6.0 5.0 5.0 6.0 5.0 6.0 4.0 8.0 8.0 8.0 9.0 4.0 9.0
membrane
fully adhered 7.0 8.0 6.0 5.0 5.0 6.0 5.0 6.0 4.0 8.0 8.0 8.0 9.0 4.0 9.0
membrane
loose laid
membrane ballast - - - - - - - - - - - - - 0.0 -
o mechanically
2| comi atached 8.0 8.0 6.0 5.0 5.0 6.0 5.0 7.0 5.0 8.0 8.0 8.0 9.0 4.0 9.0
membrane
fully adhered 6.0 8.0 6.0 5.0 5.0 6.0 5.0 7.0 5.0 8.0 8.0 8.0 9.0 4.0 9.0
loose laid ballast - - . . . . . - - . . . - - -
membrane
mechanically
gomi  attached 7.0 8.0 6.0 6.0 6.0 6.0 6.0 8.0 6.0 8.0 8.0 8.0 9.0 4.0 9.0
membrane
fully adhered 6.0 8.0 6.0 6.0 6.0 6.0 6.0 8.0 6.0 8.0 8.0 8.0 9.0 4.0 9.0
membrane
loose laid
ballast - - - - - - - - - - - - - - -
membrane
mechanically
45mil atached 8.0 2.0 2.0 3.0 5.0 5.0 5.0 4.0 3.0 2.0 2.0 2.0 10.0 10.0 10.0
membrane
o fully adhered 6.0 2.0 2.0 3.0 5.0 5.0 5.0 4.0 3.0 2.0 2.0 2.0 9.0 10.0 10.0
= loose laid vallast . . . . . . . . . . . . . . .
membrane
mechanically
60mil  atached 7.0 2.0 20 30 5.0 5.0 5.0 5.0 4.0 2.0 2.0 2.0 10.0 10.0 10.0
membrane
fully adhered 6.0 2.0 2.0 3.0 5.0 5.0 5.0 5.0 4.0 2.0 2.0 2.0 9.0 10.0 10.0
loose laid ballast 10.0 6.0 9.0 3.0 6.0 3.0 6.0 4.0 4.0 6.0 6.0 6.0 7.0 3.0 5.0
membrane
mechanically
45mil atached 10.0 6.0 8.0 2.0 5.0 2.0 6.0 2.0 3.0 5.0 6.0 6.0 7.0 3.0 3.0
membrane
= fully adhered 9.0 6.0 8.0 2.0 5.0 2.0 6.0 20 3.0 6.0 6.0 6.0 50 3.0 3.0
2 membrane
& loose laid gy 10.0 6.0 9.0 4.0 6.0 3.0 7.0 5.0 4.0 6.0 6.0 6.0 7.0 3.0 5.0
membrane : 3 i B B i i 3 B i N : : : :
mechanically
omil attached 9.0 6.0 8.0 2.0 6.0 2.0 7.0 4.0 4.0 5.0 6.0 6.0 7.0 3.0 3.0
membrane
fully adhered 9.0 6.0 8.0 3.0 6.0 2.0 7.0 4.0 4.0 6.0 6.0 6.0 5.0 3.0 3.0
food coatwith | 5.0 10.0 10.0 8.0 9.0 6.0 20 8.0 7.0 9.0 10.0 10.0 2.0 2.0 2.0
3ply  hot, mop appliedcoating 30 10.0 10.0 8.0 9.0 6.0 20 8.0 7.0 9.0 10.0 10.0 3.0 2.0 2.0
cap shest 4.0 10.0 10.0 9.0 9.0 6.0 2.0 9.0 7.0 9.0 10.0 10.0 3.0 2.0 2.0
. food coatwith | 4.0 100 100 8.0 100 7.0 20 2.0 8.0 100 100 100 10 20 20
5
& 4ply ot mopappliedeoaiing 3.0 10.0 10.0 8.0 10.0 7.0 20 9.0 8.0 10.0 10.0 10.0 2.0 2.0 1.0
< cap shest 3.0 10.0 10.0 9.0 10.0 7.0 2.0 10.0 8.0 10.0 10.0 10.0 2.0 2.0 1.0
food coatwith | 3.0 10.0 10.0 8.0 10.0 7.0 3.0 10.0 9.0 10.0 10.0 10.0 1.0 2.0 2.0
Sply  hot, mop appliedcaoting 20 10.0 10.0 8.0 10.0 7.0 3.0 10.0 9.0 10.0 10.0 10.0 2.0 2.0 1.0
cap shest 2.0 10.0 10.0 9.0 10.0 7.0 3.0 10.0 9.0 10.0 10.0 10.0 2.0 2.0 1.0
hot, mop appliec
base sheet and cap sheet
heat welded, ¢ 30 30 30 920 7.0 6.0 9.0 9.0 8.0 5.0 4.0 4.0 2.0 2.0 3.0
Single Ply (base toch applied cay membrane
sheetpluscap - 7P P
sheet
:‘;L"I;thes‘"e cap sheet. 2.0 3.0 4.0 9.0 7.0 6.0 9.0 9.0 8.0 5.0 4.0 4.0 3.0 3.0 4.0
hot, mop appliec
Double I base/intermediat
ouble Ply
(base sheet Conom and - cab sheet 20 40 40 100 8.0 6.0 100 90 8.0 6.0 4.0 4.0 20 20 30
plusone o0 appiied cap
& intermediate ply sheet
< | sheet plus cap
sheet
ot ol 2.0 40 4.0 100 8.0 6.0 100 9.0 8.0 6.0 4.0 4.0 3.0 3.0 40
hot, mop appliec
base/intermediat
Triple Ply (base & gpoetsand  cap sheet
sheet plus o oo S0 sheet 2.0 4.0 4.0 10.0 8.0 7.0 10.0 9.0 9.0 7.0 4.0 4.0 1.0 1.0 2.0
intermediate ply toch app\led‘cap
sheet plus cap sheet
sheet - BUR
hybrid)
ot vl 2.0 40 4.0 100 8.0 7.0 100 9.0 9.0 6.0 4.0 4.0 3.0 2.0 3.0
hot, mop appliec
base sheet and cap sheet
vy oase o2 ket R, 3.0 4.0 4.0 2.0 6.0 4.0 2.0 8.0 7.0 5.0 5.0 5.0 2.0 2.0 3.0
sheet plus cap o “PPIEC AP
sheet
ot vl 2.0 40 4.0 9.0 6.0 4.0 20 8.0 7.0 5.0 50 50 3.0 2.0 40
hot, mop appliec
ble PI base/intermediat
Double Py ¢ qeets and  cap sheet
(base sheet - onoom o cap sheet 3.0 4.0 4.0 10.0 6.0 4.0 2.0 9.0 8.0 6.0 5.0 5.0 2.0 2.0 3.0
plus one 1och applied cap
g intermediate pl yshee(
& | sheet plus cap
sheet
cold, adhesive cap sheet
ooty cap sheet. 2.0 4.0 4.0 10.0 6.0 4.0 2.0 8.0 8.0 6.0 5.0 5.0 3.0 2.0 3.0
hot, mop appliec
e Ply (b base/intermediat
Triple Ply (base & gpoetsand  cap sheet
sheet plus o §oncoo S0 sheet 2.0 4.0 4.0 10.0 6.0 4.0 3.0 9.0 9.0 7.0 5.0 5.0 2.0 1.0 3.0
intermediate ply toch app\led‘cap
sheet plus cap sheet
sheet - BUR
hybrid)
cold, adhesive cap sheet
ooty cap sheet. 2.0 4.0 4.0 10.0 6.0 4.0 3.0 9.0 9.0 6.0 5.0 5.0 3.0 2.0 3.0
COST PERFORMANCE LIFE MAINTENANCE ENVIRONMENTAL
Life Cycle Tral Puncture  Chemical _ Fatigue Expected [Abilty to find Ability to fix i i
Rank Initial Cost ~ Cost Historical resistance  resistance  resistance  resistance Life ‘Warranty problems problems of Surface impact material c
1 EPDM Asphalt [Asphalt SBS Asphalt Asphalt APP Asphalt SBS Asphalt Asphalt ‘Asphalt TPO TPO TPO
2 PVC PVC EPDM APP APP APP EPDM APP APP PVC PVC PVC PVC PVC PVC
3 TPO EPDM PVC Asphalt SBS PVC PVC SBS Asphalt SBS EPDM EPDM EPDM EPDM EPDM
4 Asphalt SBS SBS PVC EPDM TPO TPO PVC PVC APP SBS SBS SBS APP APP
5 SBS APP APP TPO PVC SBS SBS TPO EPDM EPDM APP APP APP Asphalt SBS
6 APP TPO TPO EPDM TPO EPDM Asphalt EPDM TPO TPO TPO TPO Asphalt SBS Asphalt




