
Weiss Associates

wut'v.nl ,/?/?2

tes
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Scott O. Seery
Alameda County Department of

Environmental Health
Hazardous Materials Program
80 Swan Way, Room 200
Oakland, CA 94621

Dear Mr. Seery:

As you requested in your November 18, l99I letter,l clarifications to Weiss Associates'
(WA) September 23, 19912 workplan are presented below. The i tem numbers and i ta l ic ized text

below correspond to the i tem numbers in your November l8 let ter.

l ) Site saJety p/an. A site-specific plan is enclosed.

Well construction diagram. A generalized diagtam is presented in Figure l.

l l/elt dritl ing and construction WA will drill each soil boring using hollow-stem
augers.  Dr i l l ing equipment  wi l l  be s team-cleaned pr ior  to  use and between bor ings.
Sample equipment will be washed with Alconox detergent and rinsed with potable
water  bctween samples.  Steam c lean r insate wi l l  be conta ined in  Department  of
Transpor tat ion-approved 55-gal lon drums unt i l  proper ly  d isposed of fs i te .  The wcl ls
will be constructed inside the augers as the augers are removed.

Type, dianxete,, screen interval, sand and slot size, and seal type ahd depth. The wells
wi l l  be constructed wi th 4- inch d iameter ,  f lush- threaded Schedule 40 PVC blank
casing and 0.010- inch s lot ted screen.  The wel l  screens wi l l  extend about  5 f t  abovc
and l5 ft below the water table. Ground water is about 45 ft depth beneath the site.

t - '
A.lamedr Couniyryepretflg.ltt ,qt pqvitojrmental Health (ACDEII), Novembe! 16, 1991, Letter to WA lequerting a
workplan addendum for the Shell eewig et$ion at 1286 Bancroft Avenue in San Leardro, California, 2 pagee.

WA, September 23, 1991, Letter-*orkplan submitted to the ACDEH for the Shell servic. station at 1285 Bancfoft
Ayerue iD San Leandro, Califomia, 4 pages.

A Div is ion of  AauaTier ta Assor;ates lncarparated

t )

' t )

Addendum to Workplan
Shel l  Serv



Scott O. Seery
December 10,  l99 l

weiss Assotiatesf/lA

Lonestar #l/20 Monterey sand will fi l l the annular space to about I ft above each
well screen. A one-ft thick hydrated bentonite seal will separate thc sand in each
well from the overlying surface seal of Portland Type I-II cement mixed with 3 to
5% bentoni te  by vo lume.  The depth of  each sani tary seal  wi l l  be at  least  35 l t .

5) WelI development. The wells will be developed using surge block agitation and airlif t
evacuation. Development will continue until at least ten well-casing volumes of
water are removed from each well and until the amount of scdiment in thc purge
water is negligible.

6) Water level measurements, Water levels will be measured in the wells with an electric
sounder to the nearest 0.01 ft. The sounder will be rinsed betwcen measurements to
preve n t  cross-conta mina t ion.

7) Measuremenl of floating hydrocarbons. WA will check the wells for floating
hydrocarbons us ing an e lect r ic  o i l /water  in ter face probe and a c lear  acry l ic  ba i ler .

6t 
. We will measure the floating hydrocarbon thickness, if any, with the interface probe

\"1/i. to the nearest 0.01 ft. Well purge water will also be observed for hydrocarbon sheen
'l rl5:"' and odor.
jt 
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--'t .Vr- , 8) Well purging. WA will purge at least four well-casing volumes from each well using

.? , t-'  
* f t '  - ;  new PVC bai lers  that  wi l l  be dedicated to each wcl l .

cr. '  :  :
re."* ..n 9) Sample collection. Soil samples will be surviyed in the field with a portable

, r * ( 
{ ,..-- photoionization defector (PID) to assess whether volatile hydrocarbon vapors

.  L ' .  .  r . .  /  emanatc f ronl  thc so i l .  WA wi l l  co l lect  sarnples at  least  every f - ive f t  depth,  at
/  ' '  

,  .n i -  .  .  s ign i f  icanr  l i rho logy changes and f rom any zoncs v, ,here we obser iFhf i i6 i i6ons.
'  , -1"  f ; ' '  The s4mplcs wi l l  be col lected wi th a sp l i t -berre l  dr ive sample l  l ined wi th s team-

1"1 cleaned brass tubes. After removal from the sampler, the tubes u'il l be immediately
t r immed,  capped wi th Tef lon sheet ing and p last ic  caps,  labeled and ref r igcrated for
del ivery under  chain-of -custody to a Cal i forn ia-cer t i f ied analyr ica l  laboratory.

Water  samples wi l l  be drawn f rom the sampl ing por ts  on the s ides of  thc de€l icared
PVC bai lers  in to the appropr ia te c lean sample conta incrs and dei ivered to a
Cal i forn ia-cer t i f ied laboratcry fo l lowing pro i rer  sample preservat ion and chain-of -
custody procedures. A trip blank 'vill accornpany the B'atcr samples frorn the site
to the laboratorv.

l0) Sample analysis. Soil and ground water samples will be analyzed for total pctroleum
hydrocarbons as gasol ine and d iesel  by modi f ied EPA Method 8015,  benzene,
ethylbenzene, toluene and xylenes by EPA Method 602 or 8020 and halogenated
volat i le  organic  compounds by F:PA Method 601 or  80i0.

We wi l l  schedule the f ie ld work at  th is s i te concurrent wi th the work proposed for the

Shel l  service stat ion at  l?84 l50t i r  Avenue in San Leandro. The work at  the l50th Avenue si tc



Scott  O. Seery
December 10, l99l

is on hold pending your

ha ve any questions.

Sincerely,
weiss Associates

.T krrU,nasW
IU

Thomas Fojut
Staff Geologist

I_ <:: -_)4
t l

N. Scott Macleod
Senior Staff Geologist

TF/NSM:fcr

E:\SHELL\423LrDEr.wP

Enclosures: Figure I - Generalized Well Construction Diagram
Site Safety Plan

cc: w/o enclosures: Kurt Miller, Shell Oil Company, P.O. Box 5278, Concord, CA 94520'9998
Lester Feldman, Regional Water Quality Control Board - San Francisco

Bay,  2 l0 l  Webster  Street ,  Sui te  500,  Oakland,  Cal i forn ia 94612

WA, Septemb€r 23,1901, Letter-workplan submitted to the ACDEH lor th€ Sh€ll service station at 1784 150th Avenu€

in San Learrdro, Calitornia, 4 pag€.

weissAssociates)/lA

approval of WA's September 23, lggl work plan.3 Please catl if you
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Generalized Monitoring Well Construction Detail

GRAPHIC DESCRIPTION
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Ponland
cement wath
3-5V"
bentonite

Silty CLAY (CH): dark brown; stiff ; damp;
highly plaslic; low K
Orange-brown; 30-50% silt; moderately
olastic belo/v 3 ft

Clayey SILT (ML); yellow-brown; medaum
stiff ; wet; moderately plastic; low K

Mottled brown{ray; possible very slight
hydrocarbon odor from 7 to I ft

<57" very tine sand; possible very slight
hydrocadlon odor trom 10 to1 1 .5 tt

(Conlact trom d.ill€4

Sandy SILT (ML); orange-brown; medium
stif l; moist to wet; 20-30% very l ine sand;
<5v" clay:. possible very slight hydrocarbon

9:1TTI-
Sitty SAND (SM); yellovr/-brown; medium slitl;
damp; 10.20pl" silt; very line to fine sand;
slight to moderate hydrocarbon odor; mod to
high K
Blue-gray; moderale hydroca6on odor
below 16.5 ft

Clayey SILT (ML); gray-brown; loose to
medium stiff; moist to wet; 5'10% very tine
sand; 10-20% clay; slight to moderate
hydrocarbon odor; low K
Sandy SILT (M); from 23 to 23.5 tt; gray-bro\r/n
20-30% very tine sand; mod K; very slight
hvdrocarbon odor

Sott trom 23.5 to 24.5 tt
sihy CLAY (cH); blue-gray; stitf; high
plasticity; no odor; very low K IBay Mud?l

_  1 0

2" ot 4"
PVC
Casing

Bentonite
pellet s€al

#
Monlerey
sand

0.020" sloned
2" or 4" PvC

PVC end cap

Benlonite
pellet plug

20
Jan 6 1988

0 2 ? t 6

DXPLANATION

:! Water level during driUing (daie)
g Water Level (date)

- " " Contact (dashed where approx,)
---- Uncertain Contact

, ' ,, ., , , Gradational Cofltact

ffi Location of recovered ddae sample

r hHi:l, ""'"*i::ssampre 
cotrected for

N crab sample 
-

K = Estimated

Logged byi
Supervisor:

Drilling Company:
Driller:

Drilling Mcthod:
Dates Ddlled:

Well Head Completion:
Type of sampler:

BoringLog and Well Construction Detads



Sit S.Ic(y PIu

[]4 comrne.cial

Datc

Job
A-  S i te  De3cr ip t ion

C l i € n t :

Aree afrcct€d I I _ va 
" _ va {

Surroundirs lsnd u!€ 0{ Re3id€ntiat I
Topography 0(l rlat {,1 Hilly { | Excavation
W€.the. corditions

I r::*: I I

B, work to b€ p€rfsrmed INST LL TWo GRouND WATER tvh{l ToRIN(, w6rr s

c- 9$ site control Fq A lafe p€fim€t.r ha! bc€n ..tablished. It! bounda..! ar€ defincd by

lrl tapc [X] tramccono l{"*,.. pRtLL Rl6
t I Thc <ontaminatior r€duction ronc is d€ian"t.d

I ] The support ror€ is d6isnated a! follows:

D. Hazard Evaluation

ki The fotlosins .ubstances ar€ known o. susp€ct€d to b€ on site-
lx] coac€ntration ranse in rvater {melr) ard soils (ms/ks) ar€ a! .hown-

Frce-Phasc
(77'.F.)

In Ground Water
(rrd

c{t-Rt3
llrkin+#+r+* Sheets (MSDS) for the substancea at the site are attached-
Air €onc.ntratioc may exceed 109 of the Lower Explosive Limit (LEL).
Air concenttetioos mav exceed osEA Permis€ibte Expoeure r,evels (P;L) 8 h"". Tirn€ w€ishted Averas€ (.rwA) for th€fotlowing autrstance*:

Gen€ral Safett' Ha'ard3i

14 
under$ound utiliries and/oi proc€sa lin$ have b€cr id€ntined. A rine detector su(€y is F4,r€quired.

t r ,'rtrosen cvrrnd€rs o! tanks wi[ b€ used- saf€tv and opeFltins irstructioff have been r",ie*€;.
H Personnel are ac'aie olsaf€tv ha'ard! ai3o€iat€d with lidins he;y item', movins machin€ry pa.rs, slipping, rauins and operatingor working near electdcal €quipm€nt-
ll confined lpac€ €ntrv is requited- AJI peconnel have reviewed confined space €ntry p.ocedure!- A contined space rnt.y checklistha b€en completed and ir i3 attached to this Dlan.

E. Air Monitorin(
Th€ followins air rnonitorins in'trur*nts rhall be used oa gitc at the 'p€cified int€rvars:
I I c€mbu.tible ca! Indica.or

bd
I I
I1

t l
!<t
I1

Oxyg€n Indicator
O.s""i. V"p". M.
Color Tub.' (R€fer t" Att

Substance Concentration Ranqe Pump Strokes

Sub{tanc.

t't? To ,'

F. P€Bonal Prot€ctive Eouipm€nt
rt" 

".q,rt."a [rron"tlIt".iln l€vel i,: D - sp€€ifrc protectiv€
Prot€ctiv€ clothinA material6 fo( ahc invgtvcd .ubdrancc! are
Respiratory prorection rha[ consist of V4 - €prcq pE.

The required rc.picatory €artridse is
This cartddse i. cxpect€d to provid€ adequate prct€ction for

to b€ wofn is as

IX All p.ftonn€t at the !it. hav. b€cn t.oi^.a i., tt. prop.. u---. .nd care of protectiwc cquiptncnt.



c . Dc.ontaminat ;on  Prcc .dure6
th .  ! ; te .ha l t  b€  decontaminat€d  3  fo l lovB:

tl lirjl_glrq\!e!tjl!!i-!ls
The exp€ct .d a i .  . .mp€.ature * i l l  b4 ( '  ? F AdjuBted ai r  temprraiur '

lTadj  
-  Ta' t ( -  F)  + ( ls  x % 6unshin"I  i "  

"*  
. ' ' * . t  a to .xcced 71 F.

I 1 A H.atth Al.rt Warnins (air r.mp.ratur€' lik€t!, to.xc*d 95 F) ha! [not] bcer issued by the v€'1h€. '.di...

H
t l

Work.6 !r€ t.ain€d to recosni.e h.at .tres6 lymPtom!.

Th. Site Srf€ty O{frccr vilt monitor pukc rate and t.mperatur. of workeo rhowing risn. of helt stres! and modify th. vdrk

.chcdul" 'ccordinsty. A di.po6abtc oral th.rmo'fttcr i6 plrt of the fl€td kit, No tcam mcmb€r will work if hi./h.. oral

t€mp.rstuE Gxcccd! 100.6 F.

JX 
Drinkina wst€. snd diaporabtc cupe are availablc du.ins vork.

Eme(en€v Ptocedutrt
p€r€onnel Iniurv: Thc sir. Safety officcr and project Team Lcad.r lhould cvaluate th€ naturc of the injurv arld cont&t 'hould b' fr1de

Io! llr .mbulance and with the desisn.ted medical tacility (if requi.ed)- An incid€trt report form ehculd b< filed-

Fire/Exolorion: Th. fir€ departm€nt 'hall bc alerted if necesrary. All pe.sorinel lhau b€ moved to asafe di.tanc. from th' inYolv€d iea-

The.. is lnotl an dartr .y.tcm at thc faaitity. I ] Th. client ha! cxplained to u! the proc€durea to b. folloved if their alam i: rtiwated-

route! haYe b&n identified s fouow.:

NG WI

o."l .-.*""r."tt"rr are [pd] possible at all rim€'. t I A thornl [megaphone] will b€ used to issu€ eE€rsencv lisllak-

Em€raencv Medical CareJ . eba+ P7

a l  !he  (o l loe inc  lo<at ions :- 
WA TRUCK

Contact {if "pplicable)
Police

Fire

Cli€nt
M ILI-ER

Any isjuries sustain€d vhile wotking are coveled under Worker'r Compen:ation insuran.€- Any injur€d wA emplovea:hould infomthe

medicat care fa.itity that thi3 tu a worker's comp claim and that our policy L Firemans' Fund #8 09 WP 8033 32 19. Copie6 of th€

Doctor'!.eport on injury should be {ondded to our caFier (Debbie Bennett, Dealey Renton & Associates, P.o. Box 12675, Oakland'

cA 9{d14.) wA employe* must al6o notify 8€rh sprinEston at wA the rame day eo that this claim cao be liled properly-

Anv injured .ub<ontactor employee wilt b€ coyered under th€ir emptoyer'. policy- If th€y do not knov thei. info.matio.r. call Beth

SprinFton at WA. She has certificates of the inluranc€ Policv for all apProved lub-contractors'

Emergercy medical infomation is pres€nt€d in the atta€hed MSDS-

All lit€ Frtonrct havc read the plu and ar€ famitia. with its provisiong. The follo*ins p€donnet are d€ignated to carrv out job tunctions

Name

s@Tr Mlc-|cL@D

w

S i q n a t u r e

Project Team l*adcr

Site Safety Ofiiccr

Fietd T<an kader

Field Team M€mb€r
Field Team Mcmber

Field Team Membcr

wA OIfice Advi.or

pn"". gE1-ElOO i" r."'t.a 5 mingt., trom thie location. A map of alte.rnative router to this facilitv is attached. Fint-

aid cquipment ir available on sit€

FiEt-aid kit

Em€rgcncy .Y€ wash

Oth€r

Ust of €mergcncy phone numbers:

D: \AI-L\ADtlIN\ tlGSPIln -lrP L, /  4  /91 .  o l re iss  Assoc ia tes



GASOLINES: AUTOMOTIVE (<4.239 lead/gal) GAT
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GASOLINES: AUTOMOTIVE (<4-239 lead/gal)
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'rzt8
UOI,ID HEAT CAPACITY

1Z1q
UOUIO THERIIAL COI{DUCTIVITY

12.20
uoutD vtscoslTY

Tdnp€lalure
(d€{it€€s R loot (d€lire€s n

Irltish lh€msl unit
p€r poun&F (d€!r€€s D

Bdtish lhefmal
unit-inch per tFir-

(estimatG)
(degree6 D

C€ntiptis€

45
50

60

70
75
ao
a5
so
05

100
105
1 1 0
I  t 5

46270
,l5.l30
.t6.000
45.450
,{5.71O
45.560
45-400
45240
.45.080
4,L9lo
44.7*
4-570
,{4.390
4.{210
.r4.030

t0
1 5
m
25
30
35
.t0
15
50

@

m

EO
85
90
95

100
105

.459

.162

.464

..(G7

.470

.172

.475

.,t78

.4ao

.4AS

.446

.4aa
,491
.,194
..t96
.499
-5o2
.504
.fi1
.510

10
50

70
80
so

100
110
120
130
'| 40
150
t60
170
180
1go

.909
-900
.891
3lx,
.874
.865
.856
.u7
.438
.an
.421
.412
,803
.794
.785
-776

46
€
50

51

58
60
62
64

6a
70

74
76

80
u
84
86
8a
lto
92
94
96

.521

.5lit

.507

.5()0

.194
-,{/37
.4At
.475
.{69
.463
-457
.451
..146
.44
..135
.430
.424
.419
.414
.410
.405
.4n
JS6
.3gr
.387
.382

1221
so|"uBrutY ll{ wlrER

722)
SATURATED VAP(IR PFESSIJRE

12fr
SATURA'ED YAPOR DETTS]TV

1224
IDEAL GAS HCAT CAPAC]TY

Tanrp€aat,r€
(d€d€€€ O

Pourxts psr l0O
Porrn<b ol wal€r

TempqatJf€
(d€Sr€es O

Po.rnds p€r
Squaac inctl

T€mpemtf,€
(d€gr€ss D

Pound6 p€r ctJt*)
loot

T6mperatre
(d€dr€€s R

Sdtish th€nnal unit
p€r poon4F

I
N
s

L
u
L
E

D

T

N

T

I
L

B
L

N

T

T
I
N

N
T
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OMT OILS, MISCELLANEOUS: MOTOR
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SATURATED UOUID DEI{SITY

12-14
UOUID HEAT CAPACITY
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UOUTD THEBMAL COfl DUCTIVITY
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12.1'I
SATURATED UOUID DEHSITY

12.18
LIOUIO HEAT CAPACITY

12-19
UOUIO THERMAL CO}IDUCTIVITY LIQUIO

(de$ees n (desre€s R
Edlish themal unit

(dedrees R

Edlish lhsrmal
(degre€s F) C€ntipoise

60

70
75
80
85
so
95

100
105
1 1 0
r 1 5
120
125
130
135
l rto
145
'150

1 5 5
160
1 6 5
170
175

55.330
55.140
54.960
54.170
54580
54.400
u.210
54.030
53.44t
53.660
53-470
53.290
53.100
52.920
52.730
52.540
52.360
52.170
51.990
51-800
51,620
51_430
51-250
51.060
s0.s70

45
50
55
60
65
70
75
80
85
90
95

100

_394
.396
.398
.4{D
.403
.405
.107
.409
- 4 1 1

.416
-418

80
85
90
95

100
t05
! 1 0
1 1 5
1m
125
130
135
140
145
150
1 5 5
160
!65
170

.984
-941
.975
.969
_s62
.956
.s50
.gzl4
-s37
-931
.925
.s19
.912
.906
_900
.893
.887
.aal
.875
.864

65
70
75
a0
85
90

1m
105
1 1 0
1 r 5
120

.724

.6S3

.665

.638
-612
.588
-566
.544
.524
.505
.487
.470
.433
.438

1221
SOLUBILIW II{ WATEF

1222
SATURATED VAPOR PR€SSURE

12.23
SATURATEO VAPOR DE SITY

12.24
IDEAL GAS HEAT CAPACITY

(degrees R
Po{rnds per l0O

(desrees R inch (desrees F)
Temp€rature
(degre€s R

Erilish ttier.ml uoit

77.O2 .1ao 50
60
70
80
90

100
1 1 0
1 2 0
1 3 0
1 4 0
1 5 0
r60
1 7 0
1 8 0
1 S 0
200
210

.841
1.171
1_535
1-989
2.U7
3.227
4.049
5.033
6.201
7_577
9.187

11.060
'13.220
'15.700

18.520
21.740
25.360

50
60
70
ao
90

r00
1 1 0
120
r30
140
'| 50
't60
170
180
190
mo
2 1 0

-01258
.01639
.02109
.02641
.03371
-04196
.o5172
.06317
-o7652
.09194
-10s60
-12940
-15270
.17850
_20750
.23970
_275&

0
25
50
75

r00
125
1 5 0
175
200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600

.m4

.219

.234

.244

.261
275
.288
l0t
.313

-337
.349
-360
.371
-381
-392
.402
.412
-421
.431
.440
-449
.457
-465
.414
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12.17
SATURATED LIOUID DENSITY

12-16
LIOUID HEAT CAPACITY

' l2.ts
UQT'IO THERUAL CONOUCTIVITY

12.20
LtoutD vtscostTY

(degrees R (degrees F)
British theftal unit

(degrees F)

British thermal

{degrees A
Centipois€
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l 0
20
30
40
50
60
70
80
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100
1 1 0
120
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56.870
56.550
56.244
55.930
55.620
55.310
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54.640
54.370
54.060
53.750
53.430
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o
5
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1 5
20
25
30
35
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45
50
55
60

70
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80
85
90
95

100
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1 1 0
1 1 5
120
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.404
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20
30
40
50
60
70
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150
160
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190
200
210
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.886
_876

.854

.843
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.422
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30

40
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55
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65
70
75
80
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.821
.748

.727

.700

.673

.649

-603
_*2
.562
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_526
.509
.493
.477

12.21
SOLUAIUTY ITI WATER

1222
SATURATEO VAPOR PRESSURE

12,23
SATURATED VAPOR OEHSTTV

lz24
IO€AL GAS HEAT CAPACITY

(deg.ees F)
Pot nds p€r 100

(desre€s D (d€gre€s F) lml (degrees Fl
Edlish thermal unit
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20
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40
50
60
70
80
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130
140
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.449
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-792
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3.338
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5-O18
6.083
7.323
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10_410
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20
30
40
50
60
70
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90
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1 1 0
120
130
140
150
160
170
180
190
200
210
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.oo212

.00296

.00405

.00547

.oo727

.00954

.o1237

.01544
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.05691

.06840

.08162
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o
25
50

100
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300
325
350
375
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525
550
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_255
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.281
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. 3 1 S
_331
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-355
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.432
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.500
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12-17
S^TUBAIEO UOUID DEIISITY

1218
LIOUIO H€AT CAPAC TY

12.t9
LKIUID THERMAL CONOUCTIVITY

12,m
l-toutD vlscoslTY

(d€grees F) fool (d€gre€s F)
Bilish thermal unil

(degrees R

f.iGh thermal T€mPeralure
{deSre€s D

C€ntipoise

1 5
m
25
30
35
40
45
50
55
60
65
70
75
80
85
so
95

100

5s.400
55.260
55.130
54.9S0
54.850
54.710
54.570
54.430
54.2S0
54.160
54.020
53.880
53,740
53.600
53.1160
53_320
53.180
53.050

40 1
s o l
60 1
70 1
80 1
s o l

1oo I'r1o 
I

120 I1 m l
'140

150
160 I
170 l'| 80
190
200
210

347
.393
394
-404
.410
.415
.421
.426
.432
.437
.443
.448
.454
,460
-465
.471
.476
.!.42

35
rto
45
50
55
60
65
70
75
80
85
90
95

100

.962

.953
-944

,926
.s17
.90E
-899
.8SO
.881
.473
.864
_s55
,845

1 5
20

30
35
40
45
50
55
60
65
70
7S
80

I

.s38

.894

.62

.a27

.794

.7U

.735

.704
-642

.635

.613

.592

-554

M-XYLENE

12.21
sar rrsrlrrY lil WATER

IZZI
SATURATED VAPOR Pfi ESSUBE

7LZ)
SATURATED YAPOF DEflSTfl

1221
IOEAL GAS HEAT CAFACITY

{degrees O
Pounds per '100 T€mperalure

(degr€€s O {desrees F)
Pounds Per cubic

(dog.ees F)
Erilish lhermal ufti

I
N
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L

;
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E

60
70
80
90

100
fl0
120
130
140
150
160
170
180
190
200
2 1 0
220
230
240
250
260

.(190

.127

. 1 7 7
_212
.326
.434
.571
.743
.956

1 . 2 1 9
1.538
1-924
2.344
2_939
3.590
4.355
5-247
6.242
7.47€
8.446

r0.410

60
70
80
s0

1 @
1 1 0
120
1 3 0
1 4 0
150
160
170
180
190
200
210
220
230
240
250
260

.oo172

.0o238

.00324

.004:]5

.@577

.o0754

.ooe7s

.o1247

.01s77

.01977

.02455

.03023

.03691

.04473
-05382
.06{31
.07605
.09m9
.10570
.12330
.14:t10

0
25
50
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100
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150
1 7 5
26
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250
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300
325
350
375
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500
525
550
575
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.2ffi

.273
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.299
- 3 1 r
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.336
.ue
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.417
.427
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. s  t 7
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12'17
SATUBATED UOUIO D€I{SITY

12.18
LIOUIO HEAI CAPACITY

1219
UQUID THERIIAL COI{DUCTIVITY

1224
LKIUID VISCOSITY

{degre€8 D (d€sre€s F)
British lhermal unit

per pound+ (degre€s R

Brilish thetmal
(deg.ees F) C€ntaPoise

1 5
20
25
30
35
40
15
50

60
65
70
75
80
a5
s0
95

100

56.460
56J30
56.190
56.050
55.S10
55.770
55.630
55.490
55.360
5s.220
55.080
54.940
5{-800
54.660
54-5m
54.340
54.250
54.110

35
40
45
50
55
60
65
70

80
a5
90
s5

ro0

.389

.391
lg4
.396
.3S8
.100
.1t02
.404
.406
.408
-,111
.413
.415
.477

35
40
45

55
60

70
75
80
85
90
95

100

1-043
1.035
1.O27
1.014
1.010
r.002
.e93
-945
-977
-969
.96{)
.952
.944
-s35

1 5
20

30
35
40
45
50
55
60
65
70

80

'1324
1.263
1.202
1 .145
1.0s2
'1.o12
-ss5
.952
-911
.873
,436
.&2
.770
.710

12.21
SOLUAIUTY II{ WAIER

1222
SATURA'EO VAPOR PRESSURE

7223
SATURATED YAPOR DE}ISITY

12.21
IDEAL GAS HEAT CAPACfi

(degre€s F)
Poffids per too

(degrees F) (degrees F) fool (degrees Fl
Bitish themal unil

I
N
S
o
L

;
L
E

60
70
ao
90

100
1 1 0
1 m
130
140
1 5 0
160
170
140
190
200
210
220
230
240
250
260

.071
-101
.141
,194
.263
.35?
.465
_609
.747

1.007
-t .217

r.605
r.999
2.469
3.024
3.646
4.4fs
5.352
6.389
7.5E1
8.947

60
70
ao
90

100
110
1 m
1 3 0
140
150
160
170
180
190
200
210
220
230
240
250
260

.00135

.00188

.00258

.00349

.00464

.00611

.00794

.01021

.01298

.01634
_om3a
.02520
_03090
,03759
.o4539
.05t143
_06444
.07614
.0s030
.10560
_12290

0
25
50
75

1u)
125
150
175
200
225
250
?75
300
325
350
375
400
425
450
475
500
525
550

600

.261

.274

.287

.299

. 3 l t
_323
.335
.347
.358
.370
.381
.392
.403
.414
.124
,435
-445
.455
_465
.475
.485
.494
-504
.513
-522
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p-xYLENE

12.17
SATURATED LIOUIO O€NSITY

1418
LIOUID HEAT CAPACTTY

12.19
LIQUID THERMAL CONDUSTIVTY

12.m
LtoutD vlscos[Y

(degrees F) (degrees B
Sritish thermal unil

(degre€s n
Bitish ihermal

unir-inch per hour- (desr€€s n
Cenlipoise

60
65
70

80
85
90
s5

r00
t05
1 1 0
'|  15
120

53.970
53.830
53-690
53-550
53.410
53.270
53.140
53.OOO
52.860
52-?m
52.580
52.440
52.300

60
70
a0
s0

100
1 1 0
1 m
130
140
150
160
170
180
190
200
210
220
230
240
250
26
270
280

.412
-418
.424
,429
.435
.,4.40
.446
.451
,457
.462
.46E
_474
.475
.145
-4m
-496
_501
.*7
.512
.518
.524
'529

60
65
70

80
a5
90
95

100

-935
.924
.921
.914
.go7
.900
-492
.885
.878

60
65
70
75
80

90
s5

1 @
105
1 1 0
't 15
r20

.674

.654
_631
.6to
.5S0
.571
.552
-535
.51S
.503
.4aa
.474
.460

'12.21
SOLUBIUTY IT{ WATER

12,22
SATURATEO VAFOR PRESSURE

12.23
SAIURATED VAPOR OEiISITY

12.21
IDEAL GAS HEAT CAPACITY

(degrees F)
Pounds per l0O

(degrees F) (degrees F) (degr€es O
Bitish th€flnal unit

N

o
L

L
E

€o
70
80
90

100
1 1 0
120
130
140
150
160
170
1a0
190
200
210
220
230
240
250
260

.0s6

. r 3 5

.147

.255

.343

.4:6

.599
_777
_998

1.270
1.600
1.998
2.475
3.041
3.710
4.493
5.407
6.465
7-643
9.080

10.670

60
70
80
90

100
1 1 0
'120

130
140
r 5 0
160
170
180
190
200
210
220
230
240
250
260

.00143

.(n252
_oo34:l
-00459
.o0607
.oo792
.o1022
.o1303
.01646
.02059
.025s3
.03134
.03826
.04629
.05561
.06636
_o7467
.09270
.1oam
.12650
14670

0
25
50
?5

100
't25

150
'175

200
225
250
275
300
325
350
375
400
425
450

500
525
550
575
m0

.246

.25S

.272
_245
.297
.309
.321
.333
-345
.357
.368
.380
.39i
.442
.413
.424
.435
.445
.4516
.466
.476
.486
.496
.505
.515
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