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APPENDIX F

RISK ASSESSMENT CALCULATIONS

F.1 BACKGROUND SOIL
F.2 REGION III SCREENING CONCENTRATIONS
F.3 SAMPLE CALCULATIONS
F.4 SITE 1 - CBU DRUM STORAGE AREA
F.5 SITE 2 - AREA A LANDFILL
F.6 SITE 2 - AREA A WETLANDS
F.7 SITE 2 - AREA A WEAPONS CENTER
F.8 SITE 2 - AREA A DOWNSTREAM
F.9 SITE 4 - RUBBLE FILL AT BUNKER A86.
F.10 SITE 6 - DRMO
F.11 SITE 7 - TORPEDO SHOPS
F.12 SITE 8 - GOSS COVE LANDFILL
F.13 SITE 13 - LOWER SUBASE
F.14 SITE 14 - OBDANE
F.15 SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA
F.16 THAMES RIVER



APPENDIX F.1

BACKGROUND SOIL

I



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: ALUMINUM
er Matrix: BACICGROOND SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone; log(Conc:.) (Xi-Xbar)**2 (Xi -Xbar)-2
-_....---- --------_ ..- "-----_.-----

1 11300 9.332558 146m2. .0023451
2 7630 8.939843 23829042 .1946058
3 15400 9.642123 8343432. .0681932
4 15500 9.648595 8931132. .0716155
5 17600 9.775654 25892832 .1557641
6 16900 9.735069 19258932 .1253757
7 16700 9.723164 17543532 .1170868
8 13600 9.517825 1184832. .0187253
9 14200 9.560997 2851032. .0324046
10 12900 9.464983 150932.3 .0070557
11 10400 9.249561 4458432. .0172721
12 10300 9.239899 4890732. .0199051
13 14400 9.574983 3566432. .0376356
14 12100 9.400961 169332.3 .0003990
15 14000 9.546813 2215632. .0274989
16 11900 9.384294 373932.3 .0000110
17 13000 9.472705 238632.3 .0084126
18 12800 9.457200 ai232.25 .0058089
19 4880 8.492900 58239792 .7886933
20 4720 8.459564 60707472 .8490157
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 12511.5 9.380985 :5S86.503 .3661912
11860.69

Upper 951 confidence lim; t on ar; thmet;c 1llNn: 13891.10
Upper 951 confidence limit on geometric lIlean: 14866.16



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
............................-_~.=-IIIIIZ_'I:".."....""1r.c:~._~IlIZ-=========.=.==C====~. . ~ ,

Site: SUBASE NEW LONDON Date: 11/29/94
Location: GROTON, CT FflenlIIIe: BKGAL:
Chemical: BACKGRClJMD ALUMINUM (lIl9/kg) Operator: AEH

:............-.._.___._aa.znnaaa_llJUlaaa••••:mz_:a~_.~....._Il___._..........__.IUIa.__.:
Enter Number of OCcurrences (n): 20

,
(n·must be >- 3)

:......~.......====.Ila-=-.=.....--====-================-===~==.========.-==a====..=======...==.=.==-===--~c==:
Enter Variates (X): SBq)le X )(**2 LN[X] LNOO-2

.. -.- ... --------- . ---- .... -----_.- . -_.......
1 472Q 2.2278e7 8.459564 71.56422
2 4880 2.3814e7 8.492900 72.12936
3 7630 5.8217e7 8.939843 79.92080
4 10300 1.060ge8 9.239899 85.37574 :
5 10400 1.0816e8 9.249561 85.55438
6 11300 1.2769e8 9.332558 87.09664
7 11900 1.4161e8 ·9.384294 88.06497
8 12100 1.4641e8 9.400961 88.37806
9 12800 1.6384e8 9.457200 89.43864

10 12900 1.6641e8 9.464983 89.58590
11 13000 1.6ge8 9.472705 89.73213
12 13600 1.8496e8 9.517825 90.58899
13 14000 1.96e8 9.546813 91.14163
14 14201:! 2.0164e8 9.560997 91.41267
15 14400 2.0736e8 9.574983 91.68031
16 15400 2.3716e8 9.642123 92.97053
17 15500 2.4025e8 9.648595 93.09539
18 16700 2.788ge8 9.723164 94.53992
19 16900 2.8561e8 9.735069 94.77157
20 17600 3.0976e8 9.775654 95.56341
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 ·0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0--....... ......... --._----- ........ -

5ua.tlon: ZS0230 3.3751e9 187.6197 1762.605
: ....................D.G...................~...........................R••=aa•••ceD•••••••a==•••••••••••••••••• :

calculate d: d - 5umext"2) - (1/n)-(SuI(II)"2) d - 2.4440e8 (normal distribution)
d - 2.547824 (log-normal distribution)

••=.==.=.a................................................~~.......••••••:.aa..........==•••: ••=••••••aa.c••••
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SHAPIRO AND WILK WTEST FOR GOIJ)NESS;OF FIT • PAGE TWO OF THREE
\\'-.-~:.;~ ...f··

_._~._~-------==zIzn:z=aznza=-·a-1'!!!&1ZTfr::pJ:l""=aIUUI.~SIU:UZlira:II_g=========z:c:::.=.====

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BAClCGROOND ALUMINUM (~/k9),

Date:,
FHename:
Operator:

11/29/94
BKGAL
AEH

:................II_~=.~IIIUlIZD==~~J::'Wzn:=·."."1nI==..znr_I'P_IUI==II=-=.IIIR:I.:I:s:_=.I::
Calculate W: W• (1/d)*(Sum(AI*(X[n-I+1) • X[I))**2

:.............•.............................................................. - - - :

Normal Distribution:

SUII1IBtion:
SUII1IBt ion**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[no i+1) - X[i)

1.288e4
1.20284
9.07e3
5.2e3

5e3
3.1e3
2.3e3
1.9e3

8e2
1e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1) .- X[l)

6.0974e3
3.8596e3
2.3265e3
1.0842e3

8.43e2
4. 1354e2
2.329ge2
1.350ge2
3.376e1

1.4.0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.5027e4
2.258288

Weele = .9240055 Wtable • .905 weale - "table = .0190055



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
............Ul__ ,.., IlI __ -=......, __ "'""'" _ "' .. --=-:11 ======================

Site:
Locat;on:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROOIID AUJUNLIC (~/kg)

Date:
Filen8llle:
Operator:

11/29/94
BKGAL
AEH

:_...-aa8ll__.III1.IlI:I88. IIC=-_.===-=-=,....__...."'.."'.U.."' -=.........."'_'"=II~= ••=aJ::1I=a=_CJ::tZIIIUI••=_aZlIl:u:.ac==:

calculate W: W.. (1/d)*(Sum(A;*(X[n-;+1] - X[i]»)**2
:--_ .. -_ ..--_ ...----------------_._---------------------.----_ ...... -_ ......----------.-----_.---_...-------._._-:

Log-normal Distribution: Ai X[n-;+1] - X[i] A;*(X[n-;+1] - X[i])
.---_... --_ ..----- ... -- -------------_.. ----
.4734 1.316090 .6230371
.3211 1.242168 .3988603
.2565 .7833209 .2009218

.. .2085 .4086961 .0852131
.1686 .3925617 .0661859
.1334 .2424255 .0323396
.1013 .1767036 .017'9001
.0711 .1458519 .0103701
.0422 .0606246 .0025584
.014 .0077220 .0001081

0 0 0
0 0 0 ..
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIlI8tion: 1.437494
SUlIlI8t ion**2: 2.066390

. :
Wcalc .. .8110411 Wtable • •905 Wcalc • Wtable .. - .093959

Arithmetic Average: 12511.5 Gecmetrlc Mean: ERROR



UPPER 951 CONFIDENCE LIMIT 011 THE ARITHMETIC MEAN

er Chemical: ARSENIC
er Matrix: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter sample results (use 1'2 CRDL for non-detects)

No. Conc~ log(tonc. ) (Xi -Xbar)-2 (Xi-Xbar)-2
.-_ ....-.. ------------ ------------

1 2.5 .9162907 .1105563 .0780693

2 1.7 .5306283 .2185563 .0112899

3 1.9 .6418539 .0715563 .0000247
4 2.6 .9555114 .1870563 .1015247

5 3.5 1.252763 1.775556 .3793094
6 3.5 1.252763 1.775556 .3793094
7 1.4 .3364722 .5890563 .0902460
8 3.3 1.193922 1.282556 .3102941
9 .72 -.328504 2.095256 .9319702
10 .53 - .634878 2.681406 1.617374
11 2 .6931472 .0280563 .0031658
12 2.3 .8329091 .0175563 .0384266
13 3.6 1.280934 2.052056 .4148028
14 1.9 .6418539 .0715563 .0000247
15 2.7 .9932518 ~2835563 .1269994
16 3.1 1.131402 .8695563 .2445502
17 2.5 .9162907 .1105563 .0780693
18 1.2 .1823216 .9360563 .2066252
19 1.9 .6418539 .0715563 .0000247
20 .5 - .693147 2.780556 1.768978
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0

33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 2.1675 .6368820 .9735495 .5974101
1.8905n

Upper 95% confidence l i..1t on arithmetic llean: 2.543890
Upper 95% confidence li..lt on geometric mean: 3.012992



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
._~.....-..-.a ...., .... ·._a ..IIDIIIl...�Z�UlI:II•••c==•••1I1l1:

Site:
Locathln:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND ARSENIC (qJ/kg)

Date:
Fil_:
Operator:

11/29/94
B1CGAL

AEH

Enter Number of OCcurrences (n): 20· (n IIIJ8t be >.. 3)
:••a.a:......a......-===••RDa•••=-:llaa.===a=zac......Il:a:II••II.===.======.:D1I1l1I==========-=-==m=====........=.I:Il===:

Enter Variates (X): SlIq)le X )(**2 LN [X] LNOO-2
.-----_. .. --_.... --------- _._---_.- ---------

1 .5 2.5e-1 -.693147 .4804530
2 .53 2.80ge-1 -.634878 .4030704
3 .72 5.184e-1 -.328504 .1079149
4 1.2 1.44110 .1823216 .0332412
5 L4 1.96eO .3364722 .1132136
6 1.7 2.89eo .5306283 .2815663
7 1.9 3.61eo ·.6418539 .4119764
8 1.9 3.61eO .6418539 .4119764
9 1.9 3.61eO .6418539 .4119764

10 2 4eO .6931472 .4804530
11 2.3 5.2geO .8329091 .•6937376
12 2.5 6.25110 .9162907 .8395887
13 2.5 6.25110 .9162907 .8395887
14 2.6 6.76eO .9555114 .9130021
15 2.7 7.2geO .9932518 .9865491
16 3.1 9.61110 1.131402 1.280071
17 3.3 1.08ge1 1.193922 1.425451
18 3.5 1.225e1 1.252763 1.569415
19 3.5 1.225e1 1.252763 1.569415
20 3.6 1.296e1 1.280934 1.640792
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0 .
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

............. ......... --------- ..-------
S~tl ... : 4S.~ U1.1693 12.73764 14.89345

:===========.===.==.....11....=.....• • ·...........========.CIl=CC======••=====:
Calculate d: d .. SUlI(Xt-Z) . C'''')·C''.' t-l) , . 18.00818 (normal distribution), . 6.781078 (log-normal distribution)

===.=••===.=••••=•••••aa•••••••••••••••• II II •••••a .......=.==.====.===•••=.=••:••==
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SHAPIRO AND WILK 'I TEST FOR ooOONESS OF FIT - PAGE TWO OF THREE(.. ..~ .
......'._.., 0 _.__ _. i alliD'Cnl:la=_-==.=-""_n"_~au"""====-aG.=.=========::======:z::=z::::===

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJMI) ARSENIC (~/kg) \

Date:
FileNIIlIe:

Operator:

11/29/94
BKGAL
AEH

: • • .....a_.u..a••••..__IUl88.A:n:IJIl=:==z:u:I.C:zc&IlZl._.......C&lZlIa.__a.a.... :

calculate W: W"' (1/d)*(Sum(Ai*(Xln-i+1] - Xli]»)**2
: •..••..••....•... __ ..__..._-_.---_ ......_-.--....._...-.-_.....__ ._---------------------------------------------:

Normal Distribution: Ai Xln-i+1l - X[i] Ai*(Xln-i+1] -X[t])
----.--- ..--_.--...--.- --------------------
.4734 3.1.0 ·1.4675.0
.3211 2.97.0 9.537e-1
.2565 2.78eO 7.131e-1
.2085 2.1.0 4.37ge-1
•1686 1.7.0 2.866e-1
.1334 1.0 1.334e-1
.1013 7e-1 7.091e-2
_0711 6e-1 4.266e-2
.0422 6e~1 2.532e-2
.014 3e-1 4.2e-3

0 0 0 ..
0 0 0

·0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIIIII t ion: 4.1352.0
SUlIIIIIt i on**t: 1.7100e1

Wcalc = .9495790 Wtable • .905 Wcalc - Wtable "' .0445790



SHAPIRO AND WILK WTEST FOR 'GOODNESS OF FIT • PAGE THREE OF THREE
•••_D'J'W_"-=.II••~=--.n••••_...,...........__........_....._ ...........=-o=l"",",",__"._......-"'_...,_....._............_...:====c.~===z====IZIZ===========

stte:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND ARSENIC CIl8/kg)

Date:
Fil....:
Operator:

11/29/94
B1CGAL
AEH

: __==III11111.DllGIIII--=---a.=_--=- =aaaa.ga.~1I&IIIl.1U:•••'P·"-n.tI'D...II·RnRft.ea__=_:a::=&a.aa::

calculateW: W.. C1/d)*CSumCAt*CXln-I+1] - Xll]»)**2
:-.. -_ .. __ ---_ -_ ..-- .. --_ .. -_ .. -_ -----_ ..-------_.---------_._- --- .. ---.- ------- -----:

Log-noMll8l Distribution: Ai Xln-i+1l • X[l] AI*CXln-l+1l • X[i])
--- ..--- -----._-------- -._---- ......_._--.-

.4734 1.974081 .9345300

.3211 1.887641 .6061216

.2565 1.581267 .4055950

.2085 1.011601 .2109188

.1686 .1'949299 .1340252

.1334 .4626235 .0617140

.1013 .3136576 .031m5

.0711 .2744368 .0195125

.0422 .2744368 .0115812
.014 .1397619 .0019567

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmIl8tion: 2.41m8
SlmIl8t Ion**2: 5.845410

Wcalc I: .8620179 Wteble .. .905 wealc - Wteble I: -.042982

Arithmetic Average: 2.1675 ~trlc Mean: 1.8906eO



;)

-,

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.ter Chemical: BARIUM
ter Matr;x: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)**2 (Xi-Xber)-2
...._----- ------------ ------------

1 22.3 3.104587 115.4550 .OS79795
2 20.8 3.034953 149.9400 .1341369
3 19.4 2.965273 186.1860 .1900323
4 19.5 2.970414 183.4670 .1855762
5 39 3.663562 35.46203 .0688336
6 47.9 3.869116 220.6710 .2189449
7 35.7 3.575151 7.049025 .0302588
8 20 2.995732 170.1720 .1644041
9 35.7 3.575151 7.049025 .0302588
10 57.2 4.046554 583.4640 .4164817
11 14.4 2.667228 347.6360 .5387146
12 13.6 2.610070 378.1080 .6258870
13 34 3.526361 .912025 .0156652
14 26.7 3.284664 40.25903 .0135807
15 37.4 3.621671 18.96603 .0486073
16 26.6 3.280911 41.53803 .0144694
17 53.3 3.975936 410.2650 .3303219
18 69.8 4.245634 1350.930 .7130688
19 28 3.332205 25.45203 .0047604
20 - 39.6 3.678829 42.96803 .0770779
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0
30 0 0
31 -0 0
32 0 0
33 0 0
34 0 0
35 .0 0
36 0 0
37 0 0
38 0 0
39 0 0
40 0 0

Mean: 33.045 3.401200 n.ci7167 .45358S7
30.000OS

Upper 95% confidence limit on arithmetic ..... : sa.l71tS
Upper 95% confidence limit on geometric .....: 40.711\2



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
Be .ew .."~ -ginl eLi ~aa==-===".==a"aaa:••c

Site: SUBASE NEW LONDON Date: 11/29/94
Location: GROTON, CT Fllen8llle: B1CGAL
Chemical: BACKGROUND BARI1J4 (~/kll) Operator: AEH:_..........._aa_·_·__......._·. ansaz==w-·Ba,r'nwaw' .....__PWftp~...."a:.aIUI:

: Enter NlJIi)er of OCcurrences (n): 20 (n lUSt be >- 3)
:._........lUIIUZmaa__......._ ••••••____a.

• ____...IfW._aa:aa&IIlnZII:-=---=--.....~IISC1l_:

Enter Variates (X): S8q)le X )(**2 LN[X] LNOO-2
...---.. .--_..._. ..---.... .---..-.- --...._- .

1 13.6 1.849682 2.610070 6.812464
2 14.4 2.073682 2.667228 7.114106
3 19.4 '3.763682 2.965273 8.7'92844

'. 4 19.5 3.8025e2 2.970414 8.823362
5 20 4e2 2.995732 8.974412
6 20.8 4.3264e2 3.034953 9.210940
7 22.3 4.972ge2 3.104587 9.638458
8 26.6 7.075682 3.280911 10.76438
9 26.7 7.1289e2 3.284664 10.78901

10 28 7.84e2 3.332205 11.10359
11 34 1.156e3 3.526361 12.43522
12 35.7 1.274581 3.575151 12.78170
13 35.7 1.274581 3.575151 12.78170
14 37.4 1.3988e3 3.621671 13.11650
15 39 1.52181 3.663562 13.42168
16 39.6 1.568281 3.678829 13.53378
17 47.9 2.294481 3.869116 14.97005
18 53.3 2.840ge3 3.975936 15.80807
19 57.2 3.2718e3 4.046554 16.37460
20 69.8 4.872Gel 4.245634 18.02541
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 , 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 '0 0
48 0 0 0
49 0 0 0
50 0 0 0-........ ..---_._. --------- ---------
~tion: 660.9 26155.39 68.02400 235.2723

:a.......s•••••••••••=....................................................c=====••========-============.""n.a.-=.:
calculate d: d - Sum(XI-2) • (1/n)*($UI(XI)-2) d • 4315.950 (normal distribution)

d • 3.909060 (log-normal distribution)
...............................................................................................a ••=aama•••••••••••



,;,,':: ..
SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

...........-a~8IIIIIIII1I_D--==:u:uuI••DII=:l-=-==~.~II__---==II_=all••=====.=I:••==II=a=======
Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND BARIUM (ll8/kg)

Date:
Fllenme:
Operator:

11/29/94
BKGAL
AEH

calculate W: Wa (1/d)*CSum(Af*CX[n-I+1] - X[I]»)"2
:-----------------------------------------------------------------------------------------------------------_.... :

Normal Distribution:

SUlIll8tion:
SUlIll8t i on**2:

Ai

_4134
.3211
.2565
.2085
.1686
.1334
.1013
.0711
.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-I+1] - X[i]

5.62e1
4.28e1
3.3ge1
2.84e1
1.96e1
1.82e1
1.51e1
·9.1eO

geO

6eO
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

2.6605e1
1.3743e1
8.6954eO
5.9214eO
3.3046e0
2.4279eO
1.5296eO
6.470e-1
3.798e-1

8.4e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.3338e1
4.0117e3

Wcalc c .9295001 Wtable "' .905 Wcalc - Wtable c .0245001



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE_DIIa8._ InUAK-=-r- ,_ _ __ __ "' ___ anraa.zu::n:r=zr=.====== I1===

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND WIlli Cql/kg)

Date:
Filename:
Operator:

11/29/94
BKGAl
AEH

: a_-=---=---_~_...=,••_ ..........._'"_..-.zn:u::uz--=_ftS!!"....·'I!I1I_...........lUIz-=_:a._:

Calculate W: W• (1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:-.---_••• ---_••• -_.---- ••• -_ •• --_ •••• ---- ••• --_••• --- ••• --_ •••• ----_•••• -_ •••• ----------- •• -----.-----_•• -- a:

Log-normal Distribution:

SUlIII8t Ion:
SUlIII8tI on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[f]

1.635564
1.379326
1.010663
.8987010
.6830968
.6286087
.5170840
.2942395
.2904871
.1941560

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])
_._~...-.-..-_...---
.7742761
.4429015
.2592351
.1873792
.1151701
.0838564
.0523806
.0209204
.0122586
.0027182

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.951096
3.806776

Arithmetic Average:

Wcelc "' .9738342 Wtable • •90S

'--1rtc -.en:.

.0688342

3.0000e1
===================.===.====•••== ~ ~ , ~ ================================e=nn:ne



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN.er Chemical: BERYLLIlit
er Matrix: BACKGRClJND SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)-2 (Xi -Xber)-2
-------_.- ------_.---- -_ ... -------

1 .58 -.544127 .0153141 .0861453
2 .39 -.941609 .0043891 .0106866

3 .265 -1.32803 .0365766 .2398972

4 .62 -.478036 .0268141 .1297416
5 .385 -.954512 .0050766 .0135209
6 .34 -1.07881 .0135141 .0578774
7 .12 -.328504 '.0695641 .2598230
8 .56 -.579818 .0107641 .0667778

9 .69 -.371064 .0546391 .2182466
10 .57 -.562119 .0129391 .0762387
11 .35 -1.04982 .0112891 .0447702
12 .35 -1.04982 .0112891 .0447702
13 .395 -.928870 .0037516 .0082151
14 ,.54 -.616186 .0070141 .0493045
15 .6 - .510826 .0206641 .1071952
16 .42 - .867501 .0013141 .0008566
17 .55 -.597837 .0087891 .0577900
18 .3 -1.20397 .0244141 .1337660
19 .25 -1.38629 .0425391 .3003719
20 .25 -1.38629 .0425391 .3003719
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0

33 0 0 o .
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Meen: .45625 -.838232 .1492426 .3407706
.4324743

Upper 951 confidence limit on arithmetic ....: .51J9'96
Upper 951 confidence limit on geometric ....: .5305]90



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
--....=...,.,...PIl.:=azaaa::u::s-=:a=::aInZ:l========-==......==...,ee......."'.....ZI>Zl.....==-=-....·=·-a::a:t=a:aoa=============--===~r--====

Site:
Location:
Ch8llical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND BERYLLIUM (~/kll)

Date:
FileNlllll:
Operator:

11129/94
B1CGAL
AEH

: ••__••~:I_••aaa._.·_-n-"·......nzunzaJl~.a~==lUZa.==-'""'"nP1!!l__·~.IZz:n:II.:

: Enter Number of OCcurrences (n): 20 (n must be >. 3)
: ••a........:a.n==-===••nsc=-•••:=AAC.aa:c:===.aacaaa=aa=caacnnftKQ=======-===-=naa:a===...._===a:-=-=a===--=••====e:

Enter Variates (X): SBq)le X X-2 LN [X] LNOO-2
-------- -._------ --_.----- ---_._--. ...--_...

1 .25 6.25e-2 -1.38629 1.921812
. : 2 .25 6.25e-2 -1.38629 1.921812

3 .265 7.0238-2 -1.32803 1.763652
4 .3 ge-2 -1.20397 1.449551 .
5 .34 1.156e-1 -1.07881 1.163830
6 .35 1.225e-1 ~1.04982 1.102126
7 .35 1.225e-1 -1.04982 1.102126
8 .385 1.482e-1 -.954512 .9110931
9 .39 1.521e-1 -.941609 .8866266

10 .395 1.56Oe-1 -.928870 .8627986
11 .42 1.764e-1 -.867501 .7525572
12 .54 2.916e-1 -.616186 .3796854
13 .55 3.025e-1 -.597837 .3574091
14 .56 3.1368-1 -.579818 .3361895
15 .57 3.24ge-1 -.562119 .3159m
16 .58 3.364e-1 -.544727 .2967277
17 .6 3.68-1 -.510826 .2609428
18 .62 3.844e-1 -.478036 .2285182
19 .69 4.761e-1 -.371064 .1376883
20 .72 5.184e-1 -.328504 .1079149
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
SO 0 0 0

......•.. ......--- -.------. ----._._.
Sl.IIDItlon: 9.125 4.586475 -16.7646 16.25904

:.===========••••==••••••••••••n.............•••• .....................===.=.......=••ma=a.Da.===.....~••••••n.:
Calculate d: d • Sum(XI-Z) • (1/n)e(SUI(XI)"Z) d • .4231938 (normal distribution)

d • 2.206367 (log-normal distribution)



SHAPIRO AND WILK WTEST FOR GOODNESS,OF FIT - PAGE TWO OF THREE
.__~IIIIII8IUIIIII.II·_"''''II=II''~'''_'''''_''''_''''--='''''''IUUUUI8••~I1••==-=ZI===.=I1====

Site:
Location:
Chemical:

SUBASE NEW LOIIDON
GROTON, CT
BACKGROUND BERYLLIUM (mg/kg)

Date:
Ffleneme:
Operator:

11/29/94
BKGAL
AEH

:._...... • ••RBtnI.......~_IIJZ8ZIIIIl~.lUIiznrsr_._••·"Rgwaaall••__••a=••••II==:

: Calculate W: W• (1/d)*(Sum(AI*(X[n-i+1] - X[i]»)**2
: •• •• ••• •• •• __ ••• - ••• ----- •• -----_._----.--------------.------------.- a:

Normal Distribution:

Sl.IIII18t ion:
Sl.IIII18t i 01'1**2:

AI

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.On1

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[f]

4.7e-1
4.4e-1

3.55e-1
3e-1

2.4e-1
2.2e-1
2.1e-1

1.65e-1
1.5e-1
2.5e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[f])

2.225e-1
1.413e-1
9.106e-2
6.255e-2
4.046e-2
2.935e-2
2.127e-2
1. 173e-2
6.33e-3
3.5e-4

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.26ge-1
3.930e-1

Wcalc. .9286197 Wtable • .905 wealc • WUble. .0236197



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
• ....-a__~. .,•.,•.,••• _=_. __ ,.._.. ·,.·~_~=:aaa===._====c=

Site:
Loe.thln:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND BERYLLIUM (~/klil)

Date:
FHetWIe:
Operator:

11/29/94
BKGAL
AEH

•. CBlculate W: W• (1/d)*(Sum(Af*(X[n-f+1] - X[f]»)**2
: .•• •• ••• • • __ •• __ •••• •• •••• ---_ ••••• --_ ••••••• - .•• -.-- ••••• - .••. _--------_ .•.• -- a:

Log-nol'lllBl Distribution: Af X[n-i+1] • xm Ai*(X[n-f+1] - Xm)
-------- _._----_ ... -._. _.--_ .._---_ .. --.---

.4734 1.0577'90 .5007579

.3211 1.015231 .3259906

.2565 .8499897 .2180223
.. .2085 .6931472 .1445212

.1686 .5340825 .0900463

.1334 .4877032 .0650596

.1013 .4700036 .0476114

.On1 .3566749 .0253596

.0422 .3254224 .0137328
.014 .0613689 .0008592

0 0 0
0 0 0 :
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

----_._.-
SUIIIllIt ion: 1.431961
SUIIIllIt i on**2: 2.050512

Wcalc • .9293613 Wtable • .905 wealc - Wtable • .0243613

Arithmetic Average: .45625 Geometric Mean: 4.325e-1



UPPER 951 CQIIFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: BORON
er Matrix: BACKGROUND SOl L

Enter number of semples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)-2 (Xi-Xber)-2

---------- ------------ ._----------
1 3.5 1.252763 .2407129 .0509161
2 3.3 1.193922 .0844629 .0278240
3 1.1 .0953102 3.645713 .8682641
4 5.8 1.757858 7.787588 .5339822
5 3.1 1.131402 .0082129 .0108754
6 1.9 .6418539 1.230713 •14842n

7 3.4 1.223775 .1525879 .0386745
8 2.9 1.064711 .0119629 .0014133
9 3.6 1.280934 .3488379 .0644229

10 3.3 1.193922 .0844629 .0278240
11 2.7 .9932518 .0957129 .0011469
12 1.25 .2231436 3.095400 .6463735
13 2 .6931472 1.018838 .1115359
14 3 1.098612 .0000879 .0051116
15 3.7 1.308333 .4769629 .0790823
16 3.6 1.280934 .3488379 .0644229

17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 ·0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 ·0 0

Mean: 3.009375 '1.027117 1. 114483 .4227132
2.793002

Upper 95% confidence lillit on arithmetic mean: 3.497797
Upper 95% confidence lilltt on geometric mean: 3.790594



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE 'ONE OF THREE
_______•..-a~.__~.._ ......._........,_....-......D_......._.. aD8InU:====::JZ.IlI:=:==&E==S====

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND BORON (~/kg)

Date:
Fi leNllle:
Operator:

11/29/94
B1CGAL
AEH

: ••acll• .-=--..IIDIUUIII• ....-=.z:c1I_IICII.....=.. .=....~,,'Cznr'"'"".=_ .._..._...."'_....D...''''...Ii......._._....n...._......IlJI.I:II1U:======.I::.J::
: Enter Nl.Jd)er of OCcurrences (n): 16 (n lUSt be >D 3)
:am........llsallll......-=II=...=..aa=.=.=.==II...:a=a=••Ra:a==.-=a.~-----=as••a=------=aall.=..........==:&=••=:

Enter Variates (X): S8q)le X )(**2 LNOO LN[X)-2
..----.- --------- ._------- ._------- -------.-

1 1.1 1.2180 .0953102 .0090840
2 1.25 1.562580 .2231436 .0497'930
3 1.9 3.6180 .6418539 .4119764
4 2 4eO .6931472 .4804530
5 2.7 7.2980 .9932518 .9865491
6 2.9 8.4180 1.064711 1.133609
7 3 geO 1.098612 1.206949
8 3.1 9.6180 1.131402 1.280071
9 3.3 1.08ge1 1.193922 1.425451

10 3.3 1.08ge1 1.193922 1.425451
11 3.4 1.156e1 1.223775 1.497626
12 3.5 1.225e1 1.252763 1.569415
13 3.6 1.296e1 1.280934 1.640792
14 3.6 1.296e1 1.280934 1.640792
15 3.7 1.36ge1 1.308333 1.711735
16 5.8 3.364e1 1.757858 3.090064
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

-_ ........ ......... -------_. ---------
~tt_': ".n \6S.U25 16.43387 19.55981

: ••=~=•••D~••••C .................... . .....................,,:.•........•:.::
Calculate d: d D SUa(xt-Z) ('Ift)-(".' ~l) ~ . 18.63109 (nol"llllll distribution)

~ . 2.680297 (log-nol'lll8l distribution)
••=a=a••====••••••a ••••••••••••••••• .1 ··........a••••a••==••a=.=.==•••••aa=a.~



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
.............._IIZUI............-aa~II=..._~IID:..""'"'.........._.....•.......__..IIIIIIR.Ila:IIIZZl~a:a=====II.I:===a=======

Site:
Location:
Chemfcal:

SUBASE NEW·LONDON
GROTON, CT
BAClCGROOND BORON C~/kg)

Date:
Filename:
Operator:

11/29/94
BKGAL
AEH

:_••IrII._...-aaa........ ••aall••II_._~= ••=_.aun::u:u:r:._II••_IIII_a=.=_••••II.II._:

calculate W: W• C1/d)*C5umCAi*CX[n-i+1] - X[f]»)**2
:-_•• -- ••• -_ ••• --_ •• --------------- •• ---_ •• -----_ •• ---._----------------------.------._--------------------- we:

Normal Distributfon:

SUIIlI8tion:
SUIIlI8t i on**2:

Af

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o

'0
o
o
o
o
o
o
o
o
o
o
o
o

X[n- f+1] - X[f]

4.7eO
2.45eO
1.7eO
1.6eO
8e-1
5e-1
3e-1
2e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*CX [n- f+1] - X[f] )

2.3763eO
8.061e-1
4.286e-1
3.102e-1
1.158e-1
5.025e-2
1.77'ge-2
3.92e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.1089eO
1.6883e1

WClIlc = .9061765 Wtllble • .887 Wclllc - Wtable = .0191765
==============================IICz: =======.==============.=========1:======all::



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_ •••• ••aaa•.....-•• _ _ ,.·__ • n..n.. "' =~aaaa===--=====.===.E

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRllJMO BORON (qj/kg)

Oate:
Ffl..-:
Operator:

11/29/94
BlCGAL
AEH

: .-aa_......-a......_ ..._ ..~tuI.-=--_.aallD.a V"'SP·_·_·aa:__••II_..:

calculate W: W• (1/d)*(Sum(Af*(Xln-I+1] - Xlf]»)**2
:-_••• -_ ••• -------_••• ------------- •• -_ ••• _----------- •••• -_ ••••• ---_ ••• ----_••• --------_ •••• -_.--- ••••_---- a:

LOSI-noMll8l 0Istr fbut Ion: Al Xln-f+1] - xm Af*(Xln-i+1] - Xlf])
-------- ---------_..--- .---_..-------------
.5056 1.662548 .8405841
.329 1.085189 .3570273

.2521 .6390800 .1611121

.1939 .5877867 .1139718

.1447 .2595112 .0375513

.1005 .1590647 .0159860

.0593 .0953102 .0056519 .

.0196 •0625204 .0012254
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---._.---
SUIIlllItlon: 1.533110
SUIIlllItI on**2: 2.350426

Wcalc • .8769273 Wtable • .887 wealc - Wtable .. - .010073

Arithmetic Average: 3.00937'5 coe-trlc Mean: 2.7930.0



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: CALCIUM
er Matrix: BACKGROUND SOl L

Enter number of samples: 20
Degrees of Freedom: 19

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xber)-2 (Xi-Xber)-2
-----_ .... ------------ -_ .... -_._--

1 222 5.402677 28662.49 .0939023
2 499 6.212606 11599.29 .2535061
3 102 4.624973 83694.49 1.175358
4 115 4.744932 76341.69 .9296433
5 258 5.552960 17768.89 .0243836
6 283 5.645447 11728.89 .0040533
7 254 5.537334 18851.29 .0295077
8 245 5.501258 21403.69 .0432033
9 146 4.983607 60172.09 .5263584
10 177 5.176150 45924.49 .2840490
11 212 5.356586 32148.49 .1242746
12 233 5.451038 25058.89 .0666021
13 314 5.749393 5975.29 .0016225
14 278 5.627621 12836.89 .0066408
15 254 5.537334 18851.29 .0295077
16 268 5.590987 15202.89 .0139536
17 1170 7.064759 606373.7 1.837778
18 1170 7.064759 606373.7 1.837778
19 981 6.888572 347746.1 1.391126
20 645 6.469250 64363.69 .5778fJ99
21 0 0 0

22 0 0 0
23 0 0 D
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 ·0 0 0
32 D· 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0

. 37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 391.3 5.709112 m.D07 •tJI177fJIJ7.
301.6032-

Upper 951 confidence l ilDit on arithmetic ....: 520. '"0
Upper 951 confidence limit on geometric ....: 547."7



SHAPIRO AND WILIC WTEST FOR GOOONESS OF FIT - PAGE ONE OF THREE
_~_ft""'P"'PD .._..nnr===rr".

' C =t • n n---==a====-====-=======IIZU=:==========
She: SUBASE NEW LONDON Date: 11/29/94
Location: GROTON, CT . Filename: BICGCA
Chemical: BACKGROUND CALCUM (mg/kg) Operator: AEH

:~:nauzamJ::u:nrn·p==-J:FJ:.a:u=~.=-== •• i .... 1Tft!!"D'" • •• t=~___=."IIJn:IIC:

: Enter Number of OCcurrences (n): 20 (n III.ISt be >11 3)
:...aaa8llJllUt.-==:u::~a:s:z_======z:un:=·_===z:a:;:===-·aD1%!I,",n-=rzr==.."- D" ' .1:IIZ==c:ra--==:n::II=zu:===.a~-==JUI:":

Enter Variates (X): S~le X )(**2 L,N[X] LNOO-2
. -- ..... ......... ...... -.- .-----... ---------

1 102 1.040484 4.624973 21.39037
2 115 1.322584 4.744932 22.51438
3 146 2. 1316e4 4.983607 24.83633

.. 4 177 3.132984 5.176150 26.79253
5 212 4.4944e4 5.356586 28.69302
6 222 4.928484 5.402677 29.18892
7 233 5.428ge4 5.451038 29.71382
8 245 6.002584 5.501258 30.26384
9 254 6.451684 5.537334 30.66207

10 254 6.4516e4 5.537334 30.66207
11 258 6.656484 5.552960 30.83536
12 268 7.182484 5.590987 31.25914
13 278 7.728484 5.627621 31.67012
14 283 8.008984 5.645447 31.87107
15 314 9.859684 5.749393 33.05552
16 499 2.4900e5 6.212606 38.59647
17 645 4. 1603e5 6.469250 41.85120
18 981 9.6236e5 6.888572 47.45243
19 1170 1.368986 7.064759 49.91082
20 1170 1.368ge6 7.064759 49.91082
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 '0 0
48 0 0 0
49 0 0 0
50 0 0 0-_ ....... ..----.-- . ........ .._----_.

SlIIIIlIItion: 7S26 5173392 114.1822 661.1303
:···..••..••..• n•••••••=.a :
: calculate d: d .. 5um(XI-2) • (1/n)*(su.(XI,-Z) d ..

d ..
2111078. (normal distribution)
9.251059 (log-normal distribution)



SHAPIRO AND WILK WTEST FOR GOOONESS OF FIT - PAGE TWO OF THREE

Site:
Locat;on:
Chemical:

SU8ASE New LONDON
GROTON, CT
BACKGROUND CALCIlM C~/kg)

Date:
Fi l enlIIIe:

Operator:

11/29/94
BKGCA
AEH

: aa•••••.aa_._.aa.II .=..8=_--=_:aa===i::nuu==:=s:=_...n-=nsr.naaldllUUl•••=•••c::a=_IUZD.m.a=::u:::

calculate W: W• C1/d)*CSumCAt*CX[n-;+1] - X[i]»)**2
:--------•• --- •• --_._--_._-- •• -_ ••• --_._-- •• ---_ •• ----.------------------------------.--.-._---------------- we:

No".l Distribution:

SUTIll8tion:
SUTIll8tion**2:

At

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[f]

1.068e3
1.055e3
8.35e2
4.68e2
2.87e2
9.2e1

5e1
3.3e1
1.4e1

4eO
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

At*CX[n-;+1] - XCi])

5.055ge2
3.3876e2
2. 1418e2
9.7578e1
4.S38&!1
1.2273e1
5.065eO

2.3463eO
5.908e-1

5.6e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.2248e3
1.5002e6

:.

Wcalc = .7106319 Wtable = .905 Yealc • Wtable = -.194368



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_J:r:DC•••••_---.:n:zunIII.......~·==_·_....._·~_..ft·••_._·_~==_==z:a:======IZz:==I:::I:==

Site:
Location:
Chemical:

SUBASE NEW LOII)(JM
GROTON, CT
BACKGRClJND CALCUM Cav/k;)

Date:
Ftl enIIIIe:

Operator:

11/29/94
BKGCA
AEH: .._...._.a=._.a-aa.... ... ··_~ ....._·_a__.I1...•_._:

Calculate W: We C1/d)-C5umCAI-CX[n-i+1] - X[I]»)"2
:-------------------------_..---_._----_ -----------_ ---_ _----_ -_ ------_ ----_ -:

Log-nol'1lllll Distribution:

SUlllllltion:
SUIIIIII t i on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[l]

2.439786
2.319827
1.904966
1.293101
.8560198
.3467156
.1944084
.1263629
.0536527
.0156253

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI-CX [n- i+1] - X[l] )

1.154995
.7448964
.4886237
.2696115
.1443249
.0462519
.0196936
.0089844
.0022641
.0002188

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.879864
8.293617

Wcalc " •8965046 Wtable • •90S we.lc - WUble • -.008495

Arithmetic Average: 391.] '-trt, ...,: 3.016Oe2



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: CADMIUM
er Matrix: BACKGROUND SOIL

Enter number of aemples: 4
Degrees of Freedoal:-3

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)**2 (Xi-Xber)**2
----_..--- ------------ ------------

1 6.9 1.931521 15.21 1.292503
2 1.2 .1823216 3.24 .3749319

3 2.9 1.064711 .01 .0729391
4 1 0 4 0

5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 -0 0 0
10 0 0 0
11 0 0 0
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 3 .7946384 2.7361" .7616591
2.213640

Upper 951 confidence limit on arithmetic -.n: 6.21'113
Upper 951 confidence limit on geometric _8n: 9.384401



SHAPIRO AND WILK W TEST FOR GOODNESS OF FIT • PAGE ONE OF THREE----------.....~•..- II. D ..·................-=.....==a.a=a.a:••R••:

SUe: SUBASE NEW LONDON Date: 11/29/94
Location: GROTON, CT FIlene.e: B1CGCD
Chemical: BACKGROUND CADMllIl (lIlIiII/kg) Operator: AEH:........_..-aa=IIaII·"·_.z::nza__II~•••••____.....8D•••_ ........._________II.__.aac-=II.:

Enter Number of OCcurrences (n): 4 (n lUSt be :'0: 3)
:.........aaaa.===.aaa.DaC.aa-=.....II=.=...~...II...=---....=••=:a.=....=.=...II=-.=c=aa=..-=-............:

Enter Variates (X): S~le X )(**2 LNDQ LNDQ-2
....--.- ..---.--- .---..... .-------- --..---..

1 1 1eO 0 0
2 1.2 1.44eO .1823216 .0332412
3 2.9 8.41eO 1.064711 1.133609
4 6.9 4.761e1 1.931521 3.730:ns .
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 0 0 0

10 0 0 '0
11 0 0 0
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0..-_..... ....-.... --------- ..-._---.
S~tlon: 12 58.46 3.178554 4.897625

: .......•.~..................................... I. v M_ . ...........................................:
Calculate d: d • Sumext-2) • (1/n)-eSUl(II)-2)

d -
22.46 (normal distribution)

d • 2.371824 (log-normal distribution)........................................................................................................



< .. '.,

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND CADMIUM (QI/kg)

Date:
Filename:
Operator:

11/29/94
BKGCO
AEH

Calculate W: W. (1/d)*(Sum(AI*(X[n-I+1] - X[I]»)**2
:----------------------------------------------------------------------------------------------------------------:

Normal Distribution:

SlmlIIl t ion:
SlmlIIlt i on·*2:

AI

.6872

.1677
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-I+1] - X[f]

5.980
1.780

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*(X[n-i+1] - X[i])

4.054580
2.851e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.339680
1.8832e1

Wcalc .. .8384625 Wtable • .748 weelc - "table .. .0904625



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_____ __••• ....,"' , ..aa _-==-_ ==

stte:
Location:
Chemical:

SUBASE IIEW LONDOIl
GROTON, CT
BACKGROOND CADMIlJ4· C~/kg)

Date:
Fil_:
Operator:

11/29/94
BlCGCD

AEH
: 0._••_ • ._ _ 118 • •••••__ _11:

:. Calculate W: W. C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: --_..---.._-_.. __ .----_.-_._-----_..__ ---_ _-_ __ _--_..--_ --_ ---_..---..-_.. -:

Log-normal Distribution: Ai X[n- i+1] - Xli] Ai*CX [n- i+1] - Xli])
.------- .----_..---_... --_-_--_.-.---------

.6872 1.931521 1.327342

.1677 .8823892 .1479161
0 0 0.. 0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0 ..
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

_..._----
SlmIl8tion: 1.415318
SlmIl8tion-·2: 2.176564

Wc.lc • .9176150 Wtable • .748 wealc • Wtable • .1696150

Arithmetic Average: 3 Geometric Mean: 2.2136eO



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: COBALT
er Matrix: BACICGROUMD SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter Sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)-2
-----_.--- ------------ --_....--_.-

1 4.7 1.547563 1.204506 .0154857
2 5 1.609438 .6360063 .0039145

3 2.2 . .7884574 12.94201 .7806550
4 5.4 1.686399 .1580063 .0002072

5 3 1.098612 7.826006 .3287783
6 8 2.079442 4.851006 .1660052

7 5.4 1.686399 .1580063 .0002072

8 5.1 1.629241 .4865063 .0018287
9 7.9 2.066863 4.420506 .1559133
10 4 1.386294 3.231006 .0816301
11 5.4 1.686399 .1580063 .0002072
12 2.85 1.047319 8.687756 .3902316
13 6.8 1.916923 1.005006 .0599850
14 7 1.945910 1.446006 .0750245
15 7.1 1.960095 1.696506 .0829962

16 7.4 2.001480 2.568006 .1085543
17 8.5 2.140066 7.303506 .2190820
18 12.8 2.549445 49.03501 .7699027

19 3.5 1.252763 5.278506 .1757632
20 3.9 1.360977 3.600506 .0967382

21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
Z9 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 5.7975 1.672004 2.478246 .4300006
5.322825

Upper 951 confidence limit on arithmetic mean: 6.755630
Upper 951 confidence limit on geometric lIII!an: 7.070855



SHAPIRO AND "ILK" TEST FOR GOODIIESS OF FIT - PAGE ONE OF THREE
__,._..__ ' " _ __.'• .......-.u::zaa.K1: == II.~IZ=

Stte:
Location:
Chemical:

SUBASE IIEW LONDON
GROTON, CT
BAClCGRaJIID COBALT (~/kg)

Date:
Ft l C!I'lIIlIe:

Operator:

11/29/94
BKGCO
AEH

: ._ ~•••_-=-SIUI.._ .._ ••••"'''''' r ' ., "'jg....,. ••n.a••• r ••_-DCIUIIIa =-=-=-:

Enter lIumber of OCCUrrences (n): 20 (n DUSt be >" 3)
:.==••_.~••IIIIII.aaa.IIIIII.II==-~-=..==.II__ =, ~IU:Zm:z=ac.==ca:r:D:Il8IUI_=. 1I1111.1SIUUZ 1l1UZ.:

116.6924 (normal distribution)
3.513110 (log-normal distrtbution)

Enter Vartates (X):

Calculate d:

S8q)le

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

X

2.2
2.85

3
3.5
3.9

4
4.7

5
5.1
5.4
5.4
5.4
6.8

7
7.1
7.4
7.9

8
8.5

12.8

X**2

4.84.0
8.1225.0

geO

1.225e1
1.521e1

1.681
2.20ge1

2.5e1
2.601e1
2.91681

. 2.91681
2.91681
4.624e1

4.ge1
5.041e1
5.476e1
6.241e1

6.4e1
7.225e1

1.6384e2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

111.9125_.
-.

LNOO

.7884574
1.047319
1.098612
1.252763
1.3609n
1.386294
1.547563
1.609438
1.629241
1.686399
1.686399
1.686399
1.916923
1.945910
1.960095
2.001480
2.066863
2.079442
2.140066
2.549445

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

33.44008

LII[X]**2

.6216650
1.0968n
1.206949
1.569415
1.852257
1.921812
2.394950
2.590290
2.654425
2.843941
2.843941
2.843941
3.674592
3.786566
3.841972
4.005922
4.271922
4.3240n
4.579883
6.499671

o
o :
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

59.42507



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
, ,

we • :nID~.~===_.::I_~.=:lJtW1Iznrcs.._. IIC==••=m==.II=========.==_====.=====
Site:
Location:
Chemical:

SUBASE NEW LONDlII
GROTON, CT
BACKGROOND COBALT C~/kg)

Date:
FlletWDe:
Operator:

11/29/94
BKGCO
AEH:_ __ •••••_._IlIIIIJaII_.I:l8I1&11=-a•••••_a.a:•••IlD••aa_ aDDIl••••••:

calculate W: W"' C1/d)*CSumCAI*CX[n-i+1], - X[I]»)**2
.. -_ ....--_.... --_ ..._-_.----------.------ ..------..--._-----_ .._------------------------------------------------­. .

Normel Distribution:

SUlIlIlItion:
SUlIlIlItion**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o

'0
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[f]

1.0681
5.65eO

5eO
4.4eO
3.5eO
3.1eO
2.3eO
1.8eO
3e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*CX[n-i+1] - X[i])

5.018OeO
1.8142eO
1.2825eO
9.174e-1
5.901e-1
4.135e-1
2.330e-1
1.28Oe-1
1.266e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.040ge1
1.0836e2

Wcalc "' .9285622 Wtable • .905 we:alc • Wtable "' .0235622



SHAPIRO AND WILK W TEST FOR GOODNESS OF FIT -' PAGE THREE OF THREE
............-a...··sp__.._.................,.........._ ...............__......__.......__IZl__~..··.n=r".a1S-=a.=--=

Sfte:
Locatfon:
Chemical:

SUBASE NEW LONDON
GROTON, CT

BACKGROUND COBALT CIIlIl/kg)

Date:
FfleMllle:
Operator:

11/'29/94
BICGCO
AEH:••..-aa_........ IIII_.__'.__...._...·......,........... .................._..._.......,.·••_u__• ........._:

calculate W: w• C1/d)*CSumCAf*CXln-f+1] - X[f]»)**2

:-.-_.._------_..._-------------------_..-------------------_..._------------_._-----..-----.---_.._---_...-._..-:
Log-normal Distrfbutfon: Af X[n- f+1] - X[f] Af*CX[n-f+1] - X[f])--._..-- -----_.......-- _._--_..------------

.4734 1.760988 .8336516

.3211 1.rJ92747 .3508811

.2565 .9808293 .2515827

.2085 .8140998' .1697398

.1686 :6405034 .1079889

.1334 .5738004 .0765450

.1013 .3983476 .0403526 .'

.0711 .3074847 .0218622

.0422 .0571584 .0024121
.014 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Surmation: 1.855016
Surmation**2: 3.441084

Wcalc ., •9794980 Wtable • .905 wealc - Wtable • .0744980

Arithmetic Average: 5.797'5 coec-tric Mean: 5.322880



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: CHRCJ4IUM
er Matrix: BAClCGROOND SOIL

Enter number of samples: 20
Degrees of Freedcm: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi-Xber)-2 (Xi -Xber)-2
..-_ ...--- ----------_ . .------------

1 14.1 2.646175 1.946025 .0028359
2 11.8 2.468100 13.65303 .0535121
3 14 2.639051 2.235025 .0036446

4 15.1 2.114695 .156025 .0002331

5 19.3 2.960105 14.41803 .061'9521
6 21.5 3.068053 36.06003 •13~8846
1 16.4 2.191281 .819025 .0095753
8 18.1 2.895912 6.186025 .0386061
9 14.6 2.681022 .801025 .0003388

10 11.8 2.819198 5.313025 .0323175
11 10.2 2.322388 28.03103 .1421591
12 10.8 2.31'9546 22.04303 .1023242
13 16.5 2.803360 1.010025 .0108020
14 18.1 . 2.895912 6.186025 .0386061
15 17.1 2.873565 4.862025 .0303237
16 16.9 2.827314 1.974025 .0163548
11 20.5 3.020425 25.05003 .1030392
18 20.1 3.030134 27.09203 .1093665
19 6.2 1.824549 86.39103 .7654122
20 9.6 2.261163 34.75103 .1915503
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
n 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 15.495 2.699428 4.105513 .312441'D.
14.81122

Upper 951 confidence limit on arithmetic ~: 17.0IZ26
Upper 95% confidence li.it on geometric ~: 17.1299Z



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT .0 PAGE ONE OF THREE_ .w. ..a •••InnZ".__.......U1_......__.=-=-U1."'P"'Pc=.....-==:....===.........,lftP...=-:nn_......_....P............__..... .......,••"'·.._.._...-==:II&Un:J:U:...a:.==-=z:=--==
Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJIlI) CHRCIUlJ4 (~/kg)

Date:
FileNllle:
Operator:

11/29/94
BICGCR
AEH

:_•••_ ......._ ••••crsaa:_••_ ....=a_.:IZ~IIII'II_~--=-----a_____........=----_..=:

: Enter Numer of OCcurrences (n): 0 20 (n must be >n 3)
: __.D_...........Dlla.===-.IIDII_••llallll._==a-=II.ISIIIl~_.______8lUZ....._ ............--=-_:

Enter Variates (X): S8q)le X X-2 LNOO LNOO-2
.._----- -_ ..... -- --_ ...... --------- ...------

1 6.2 3.844e1 1.824549 3.328980
2 9.6 9.21681 2.261763 5.115572
3 10.2 1.0404e2 2.322388 5.393485

o. 4 10.8 1.1664e2 2.379546 5.662240
5 11.8 1.3924e2 2.468100 6.091515
6 14 1.96e2 2.639057 6.964624
7 14.1 1.9881e2 2.646175 7.002241
8 14.6 2.1316e2 2.681022 7.187876
9 15.1 2.2801e2 2.714695 7.369568

10 16.4 2.6896e2 2.7'97281 7.824783
11 16.5 2.7225e2 2.803360 7.858829
12 16.9 2.8561e2 2.827314 7.993702
13 17.7 3.132ge2 2.873565 8.257374
14 17.8 3.16S4e2 2.87'9198 8.289784
15 18.1 3.2761e2 2.895912 8.386306
16 18.1 3.2761e2 2.895912 8.386306
17 19.3 3.7249e2 2.960105 8.762222
18 20.5 4.2025e2 3.020425 9.122966
19 20.7 4.284982 3.030134 9.181710
20 21.5 4.6225e2 3.068053 9.412949
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 '0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... .-_ ..... - ......_-- ---------
SlIIIIIlItion: 309.9 5122.15 53.98855 147.5930

:.m••=-=lIzz.a••••••••••••••••••a.............................................====.==c==.====.a........a...IlDaa•••••• :
Calculate d: d • Sum(Xi-2) . (1/n)*(su.(XI)-2) d n 320.2495 (normal distribution)

d • 1.854839 (log-normal distribution)
.===.==c=II......a••••••••aa.=.a...................................••••••••cs••~••aacaw=....................D.DD••C



. '\'",
. " .~ ..

SHAPIRO AND WILK WTEST FOR GOODNEsS OF FIT - PAGE TWO OF THREE
• J

.~__.....-=all.D"""'__-=-~~II=U. ilt••__• IIIUI-=-_••aaaSlIZ===II.===a~==11=====

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRCIJND CHRClnlJ4 (~/kg)

Date:
FllenlDe:
Operator:

'1/29/94
BKGCR
AEH

:_........-aa.u•• ............__..._· ••__."'· ,..a.__•__,..·.··.. ·_...-.a:••••1I a:

Calculate W: W. (1/d)*(SumCAI*CX[n-i+1] - X[I]»)**2
:-•••••••• --_ ••••••• ---_._---------_••_-----------_.-----.------.------ •• --_.- •• --_.-.---_._._--_._._------- we:

Normal Distribution:

SlmlIlI t ion:
SUII'Il8 t i on-2 :

A;

.4734

.3211

.2565

.2085
•1686
•1334
.,1013
.0711
.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-I+1] - X[i]

1.53e1
1.11e1
1.03e1
8.5eO
6.3eO
4.1eO
3.7eO

·3.1eO
1.8eO
1e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*CX[n-;+1) - Xl;)~

7.2430eO
3.5642eO
2.6420eO
1.7723eO
1.0622eO
5.46ge-1
3.748e-1
2.204e-1
7.596e-2

'.4e-3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7503e1
3.0636e2

Wcalc .. .9566278 Wtable • .905 Wcalc - Wtable.. .0516278



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
__ _ _....__ _ ___ _ __ _.,__ _ ·._ =_==-= IZIZIUI.c:

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON,CT
BACKGRClJND CHRe.ULllJ (~/k9)

Date:
Fil..-:
Operator:

11/29/94
BKGCR
AEH

:_~~_aaaa:n: •••='"'=..._........"'=.._...,..,·a·..."'...."'...._ ..._ .......=e.......~_....ft••••••• :

calculate W: W. C1/d)*CSumCAi*(X[n-;+1] - X[i]»)**2
:----_..-------------_.._-_ ---_._------------_..---.----_ --_ ---_ ---_..------_ - ---_ _---:

Log-normal Distribution:

Wcale c

SUlIlI8t;on:
SUlIlI8t i on**2:

•8888650

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Wtable •

X[n- i+1] - X[f] Ai*CX[n-;+1] - X[f])
...--_..---_.-. ---~ .._._-_..---_..-
. 1.243504 .5886746

.7683706 .2467238

.69803n .1790465

.5805590 .1210465

.4278124 .On1292

.2568546 .0342644

.2330237 .0236053

.1925431 .0136898

.1126189 .0047525

.0060790 .0000851
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0 :
0 0
0 0
0 0

------._.
1.284018
1.648702

.905 Wltalc • "'lIbl•• -.016135

Arithmetic Average: 15.495 '-'rIC -.en: 1.4871e1



_';1

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chem!cal: COPPER
er Matrtx: . BAClCGRClJND SOl L

Enter number of samples: 20

Degrees of Freedom: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -XbBr)**2 (Xi-XbBr)**2

---------- ------------ ------------
1 6.5 1.871802 48.8601 .2864895

2 6.5 1.871802 48.8601 .2864895

3 5.4 1.686399 65.4481 .5193369
4 7.1 1.960095 40.8321 .1997683
5 17.9 2.884801 19.4481 .2282464
6 24.2 3.186353 114.7041 .6073137
7 16.7 2.815409 10.3041 .1667574
8 25 3.218876 132.4801 .6590623
9 11.6 2.451005 3.5721 .0019321
10 25.6 3.242592 146.6521 .6981322
11 5.5 1.704748 63.8401 .4932270
12 4.5 1.504077 80.8201 .8153583
13 5.4 1.686399 65.4481 .5193369
14 .6.4 1.856298 50.2681 .3033270
15 10.3 2.332144 10.1761 .0056108
16 12.1 2.493205 1.9321 .0074229
17 26.1 3.261935 159.0121 .7308301
18 32.8 3.490429 372.8761 1.173711
19 10.6 2.360854 8.3521 .0021340
20 9.6 2.261763 15.1321 .0211081
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 13.49 2.•407049 1.763014 .6376599
11.10116

Upper 95X confidence limit on arithmetic -.n: 16.117'92
Upper 95X confidence limit on geometric -.n: 11.6U)4]



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE••��l·· __ · • ~·.__e_..._..·IIl· __ .._ _ II••_ •••••ZZIl_.s:

She:
Location:
Chemical:

SU8ASE NEW LONDON
GROTON, CT
BACKGROUND COPPER (qa/kg)

Date:
Ffl.-:
Operator:

11/29/94
BKGCU
AEH

:....-:.........II__...__••D..II1UI__~. ••__............._ •••IUI:

: Enter NlJN)e1" of OCcurrences (n): 20 (~ lUSt be >.. 3)
:...-aD8••a ...II.aa=...==-.......=.==.-=aaaa:~-=-==-......=lIaaa==a===.II.....-=lIaa---=............=aaa==-aaaaa....=:

Enter Varfates (X): SBq)le X )(**2 LN[X) LNOO-2
..._---- .. --_ .... --------- ...------ .. -------

1 4.5 2.025e1 1.504077 2.262249
2 5.4 2.916e1 1.686399 2.843941
3 5.4 2.916e1 1.686399 2.843941
4 5.5 3.025e1 1.704748 2.906166
5 6.4 . 4.096e1 1.856298 3.445842
6 6.5 4.225e1 1.871802 3.503643
7 6.5 4.225e1 1.871802 3.503643
8 7.1 5.041e1 1.960095 3.841972
9 9.6 9.216e1 2.261763 5.115572

10 10.3 1.0609e2 2.332144 5.438895
11 10.6 1.123682 2.3608S4 5.573632
12 11.6 1.3456e2 2.451005 6.007426
13 12.1 1.4641e2 2.493205 6.216073
14 16.7 2.788ge2 2.815409 7.926526
15 17.9 3.2041e2 2.884801 8.322075
16 24.2 5.8564e2 3.186353 10.15284
17 25 6.25e2 3.218876 10.36116
18 25.6 6.5536e2 3.242592 10.51441
19 26.1 6.8121e2 3.261935 10.64022
20 32.8 1.0758e3 3.490429 12.18309
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 - 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... .--_.-._- ---_ ..... . ........
SlIIIIllIt Ion: 269.8 5098.62 48.14099 123.6033

: •••11••••=••=.................................... I ....••...• ..............a ................................ :

Calculate d: d .. Sum(XI-Z) • (1/n)-(SUI(II)"Z) d • 1459.018 (normal distribution)
d • 7.725594 (log-normal distribution)

==============••=••••===-====............................................==~===••====aaaaa.===••=====.==.========
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SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
...........,.••-........0....._._••1III1IP·· aLi aa.c·rnonjj.i.;,1j.p"........-=&ii&L&U&...&IlIIII:Da_._••••IlIl••-==.==========

Site:
Location:
Chem;cal:

SUBASE NEW LONDON
GROTON, CT
BACKGROOND COPPER (~/kll)

Date:
Fflenlllle:
Operator:

11/29/94
BKGaJ
AEH

: ••_ _aaa8__a_ _IIIla..__.~_ _.II••••••••:
Calculate W: W• (1/d)*(Sum(Ai*(X[n-;.1] - X[f]»)**2-._ .._ _ _._ .. __ __ •....•.•.... __ .. __ _•... _._. __ _••...••.•....... - --_ _-------. .
Nonnel Distribution:

SUIIll8tlon:
SUIIll8 t i on**2 :

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0111

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- ,.1] - X[f]

2.83e1
2.01e1
2.02e1
1.95e1
1.78e1
1.14e1
1.02e1

5eD
280

]e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-;.1] - X[f])

1.3391e1
6.6468eO
5. 1813eO
4.0658eO
3.oo11eD
1.5208e0
1.0333eO
3.555e-1
8.44e-2
4.2e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.529081
1.2454e3

Weale D .8535885 Wtable • .905 weale • wtable. -.051411



SHAPIRO AND,WILK WTEST FOR GOODNESS OF FIT -,PAGE THREE OF THREE
~........-a8__"""''''''''''''·'"'·'''••_'''_~_...n.'''''·''',",••_.-....-.a8ll1ZlZ_..._II.II_1:1I1l••••aaac:

stte:
Location:
Chemtcal:

SUBASE NEW LONDON
GROTON, CT
BACKGRCUID COPPER C~/kg;

Date:
FU.,...,:
Operator:

11/29/94
BKGCLl
AEH

: __._"_~•• " ••_IIIID ••_ ...._··rmse"__._·D••acaa._"""'_.II:
• calculate W: W" C1/d)*C5umCAt*CX[n-t+1] - X[f]»)**2
:. __ • •• __ •• •••• __ ••• • •• ••• •• ------_ ••• -.~-.-----_•••_-._--.---------.----------.-- a:

Log-noMll81 Distrtbution: At X[n- t+11 - X[f] At·CX [n- t+11 - X[f])
._.-_... -_ ............. ..----..------------

.4734 1.986351 .9403386

.3211 1.575536 .5059047

.2565 1.556193 .3991636

'. .2085 1.514128 .3156956
.1686 1.330055 ,.2242472
.1334 1.012999 .1351340
.1013 .9436065 .0955873
.0711 .5331107 .037'9042
.0422 .1892420 .0079860
.014 .0287101 .0004019

0 0 0
0 0 0 , .
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmIlIltion: 2.662363
SlmIllIt ion**2: 7.088178

Wc.lc • •9174930 Wtable • .905 Weale - Wtable .. .0124930

Arithmetic Average: 13.49 GeoIIIetrlc Mean: 1.1101e1



· .

"

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: IRON
er Matrix: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freedam: 19

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)-2
---------- ---~-------- ------------

1 11000 9.305651 3794704 .0169431

2 8390 9.034796 20775364 .1608172

3 13800 9.532424 725904 .0093331
4 14000 9.546813 1106704 .0123202

5 16800 9.729134 14837'904 .0860355
6 17200 9.752665 1807'9504 .1003931
7 16100 9.686575 9935104 .0628798
8 13600 9.517825 425104 .0067255
9 13800 9.532424 725904 .0093331
10 15300 9.635608 5531904 .0399169
11 9730 9.182969 10355524 .0639315
12 9630 9.172639 11009124 .0692624
13 12300 9.417355 419904 .00034D8
14 14400 9.574983 2108304 .0193676
15 13700 9.525151 565504 .007'9808
16 13700 9.525151 565504 .007'9808
17 14200 9.560997 1567504 .0156703
18 17000 9.740969 16418704 .0931181
19 6480 8.776476 41835024 .4347296
20 7830 8.965718 26193924 .2209924
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
3D 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 12948 9.435816 3137.021 .2751145
12529.19

Upper 951 confidence lillit on arithmetic _an: 14160.82
Upper 951 confidence llllit on geometric lllean: 14601.27



SHAPIRO AND WJLK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
......__:.__.._....,.•••:_...•..·_.._......__II.........__·P!!PP.......__.._...._.............._ ......,.• .,.ii__...IZ_~_._aam.1Ul&aI:z:~=••c

Sfte:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND IRON e1119/kg)

Date:
FU..-:
Operator:

11/29/94
BKGFE
AEH:_..•_•••____........____.•._____••___._.........._________.a:_............:

Enter Number of OCcurrences en): 20 en must be >.. 3)
: .....a ••==-=ac=a......Ra&Da........aaa==a.lla.....a.acaa.aaaa-..=-a......aaaaaaaa...........=--==...........=.aDa:

Enter Variates eX): 5aq)le X X**2 LN[X] LNOO-2
.._----- -_-.._--- --------- ._-----_ .. ---------

1 6480 4.199081 8.116416 11.02653
2 1830 6. 130ge1 8.965118 80.38410
3 8390 1.0392e1 9.0347'96 81.62154
4 9630 9.2131e1 9.112639 84.13130
5 9130 9.4613e1 9.182969 84.32692
6 11000 1.21e8 9.305651 86.59513
1 12300 1.512ge8 9.411355 88.68651
8 13600 1.8496e8 9.511825 90.58899
9 13100 1.816ge8 9.525151 9O.nsso

10 13100 1.8169e8 9.525151 9O.n850
11 13800 1.9044e8 9.532424 90.86110
12 13800 1.9044e8 9.532424 90.86110 .'
13 14000 1.96e8 9.546813 91.14163
14 14200 2.0164e8 9.560991 91.41261
15 14400 2.0136e8 9.514983 91.68031
16 15300 2.340ge8 9.635608 92.84494
11 16100 2.5921e8 9.686515 93.82913
18 16800 2.8Z24e8 9.129134 94.65605
19 17'000 2.8ge8 9.140969 94.88641
zo 11200 2.9584e8 9.152665 95.11441
21 0 0 0
zz 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
21 0 0 0
Z8 0 0 0
Z9 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
41 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

••....... ......... ......... ....... ---
S-ttan: BIiIIII J.~ 188.1163 1182.131

: ••===aa=:aa••==.=lIl1sa............... • ..........aaa••=...............=•••• :
Calculate d: d .. SUlext-Z) • (''''~(''.l ,-ell •• 1.1l698e8 (normal distribution)

•• 1.4380n (log-normal distribution)
===============:c••••===............ bE bE ................:88:==8...........:a.=



SHAPIRO AND WILK WTEST FOR GOODNESS. OF FIT, PAGE TWO OF THREE
·1- ~_ -,-. .~.__~IIIIIIII:II=·IIJ'!==PWlia.IUi""_IUSIl=zu:nnz:n:~===z:t=:cRG==CC======C-==============

stte:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND IRON (qj/k;)

Date:
Ftleneme:
Operator:

11/29/94
BKGFE
AEH

: calculate W: W• (1/d)*(Sum(At*(X[n-;+1] • X[;]»)**2
: •••• __ ••••• •••• ••••• •• • • ---,------------------------._-._--------------------- a_a:

Normal Distrtbution:

SUIIII8t;on:
SUIIII8t; on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- t+1] • X[t]

1.072e4
9.17e3
8.41e3
6.47e3
5.57e3
3.4e3
1.9e3

4e2
1e2
1e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

At*(X [n- i+1] • X[i] )

5.0748e3
2.9445e3
2. 1572e3
1.349Oe3
9.3910.2
4.5356e2
1.9247e2
2.844e1
4.22.0

1.4.0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.3145e4
1.7278e8

Wcalc = .9240852 Wtable • .905 Wcalc • Wtable = .0190852
================:=================•••••••••••••&8 c::=::=:::==:=================:===:=.======z



SHAPIRO AJID VILK V TEST FCIt GOCDNESS OF FIT - PAGE THREE OF THREE
••••••_ _ _ __ __ __ __., _ -.......-._ _a:::uIIl_a ..-

Site:
Location:
Chemical:

SUBASE NEW LONDOIl
GROTON, CT
BAClCGROOND IRON (1IIlI/kg)

Date:
Fil~:

Operator:

11/29/94
BKGFE
AEH:_..........~.-------=-aD88_. :......._......a •• ••••_ .....:

calculate V: V • (1/d)*CSumCAi*(X[n-t+1] - X[i]»)**2
:--------------..--_ .._---_._--_ ...----_ ..._--_..._---.-----_ ..._------ ...---------_._._._--_._----._-------._---:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X[n-i+1] - X[t])
. _-_ .. -. ...-....------ . ._----_...----------
.4734 .9761889 .4621278

-.3211 .7752508 .2489330
_2565 .6943384 .1780978
.2085 .5139360 .1071557
.1686 .4526389 .0763149
.1334 .2693329 .0359290
.1013 .1436427 .0145510
.0711 .0289875 .0020610
.0422 .0072728 .0003069
.014 .0072728 .0001018

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------.--
Sunnation: 1.125579
Sunnation**2: 1.266928

Veale .. .8809909 Wtable • .905 Wcale - Wtable .. -.024009

Arithmetic Average: 1294& ~trlc Meen: ERROR



,
,-

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

er Chemical: MERCURY
er Matrix: BACKGROUND SOl L

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi·Xber)**2 (Xi·Xber)**2
--_.------ ._.._._._--- ------------

1 .04 -3.21888 .0000118 .0170867
2 .03 -3.50656 .•0000431 .0246383
3 .045 -3.10109 .0000712 .0617519
4 .05 -2.99573 .0001806 .1252168
5 .055 -2.90042 .0003399 .2017537
6 .04 -3.21888 .0000118 .0170867
7 .04 -3.21888 .0000118 .0170867
8 .045 -3.10109 .0000712 .0617519
9 .02 -3.91202 .0002743 .3163285
10 .02 -3.91202 .0002743 .3163285
11 .035 -3.35241 .0000024 .0000079
12 .03 -3.50656 .0000431 .0246383
13 .03 -3.50656 .0000431 .0246383
14 .045 -3.10109 .0000712 .0617519
15 .025 -3.68888 .0001337 .1151159
16 .035 -3.35241 .0000024 .0000079
17- 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0

28 0 0 0

29 0 0 0
30 0 0 0
31 ·0 0 0

32 O· 0 0
33 0 0 0
34 0 0 0
35 _0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: .0365625 -3.34959 .0102a25 .3038141.
•0350987

Upper 95% confidence lillit on arithmetic -.en: .~'0618
Upper 95% confidence limit on geometric -.en: .04l5IlJ9



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN.

Enter Chern;cal: L~

Enter Matrix: BAClCGROOND SOl L

Enter number of samples: 20
Degrees of Freedom: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (X;-Xber)-2 (X; -Xber)-2
--._------ ---------_.- --- ....-----

1 8.6 2.151762 1.0609 .1079283
2 2.8 1.029619 22.7529 .6298300
3 12.3 2.509599 22.3729 .4710922
4 5.7 1.740466 3.4969 .0068511
5 17.5 2.862201 98.6049 1.079444
6 6.5 1.871802 1.1449 .0023585
7 6.3 1.840550 1.6129 .0002997
8 3.8 . 1.335001 14.2129 .2383750
9 16.2 2.785011 74.4769 .9250083

10 5.8 1.757858 3.1329 .0042745
11 7.6 2.028148 .0009 .0419883
12 3.7 1.308333 14.9769 .2651271
13 10.6 2.360854 9.1809 .2890313
14 4.8 1.568616 7.6729 .0648323
15 11.1 2.406945 12.4609 .3407143
16 4.6 1.526056 8.8209 .0883168
17 16.3 2.791165 76.2129 .9368834
18 2.9 1.064711 21.8089 .5753632
19 2.3 .8329091 27.7729 .9807507
20 2 .6931472 31.0249 1.277105

. 21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: , 7.57 1.823238 4.881771 .6619578
6.191874

Upper 95% confidence I imlt on erlthllletic _en: 9.457311
Upper 95% confidence limit on geometric lleen: 10.71526



SHAPIRO AND WILK WTEST FOR GOlXlilE~ OF FIT- PAGE ONE OF THREE
..... ..............__~IUUUI8D...... I1.....~._.._~z::ua..--=JI.=

stte:
Locatton:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND LEAD (lIl9/kg)

Date:
FtlenlDe:
Operator:

11/29/94
B1CGPB

AEH
:_II.I:II1:III.~II .i&&Ci&ii~=-IIC,"",.===nznrrP=_~ ••__.-z:u:aIl:

: . Enter NlJlt)er of OCcurrences (n): 20 (n must be >= 3)
:IIC==•••=IIDII==aa=a==maa:==••==_==aIl=============II===-==--==============================================a=••======:

Enter Variates (X): SlIq)le X X**2 LN[X] LN[x]-2
----- ... --.- ..... -----._-- --------. _......--

1 2 4eO .6931472 .4804530
2 2.3 5.29eO .8329091 .6937376
3 2.8 7.84eO 1.029619 1.060116
4 2.9 8.41eO 1.064711 1.133609
5 3.7 1.36gel 1.308333 1.711735
6 3.8 1.444el 1.335001 1.782228
7 4.6 2.11681 1.526056 2.328848
8 4.8 2.304el 1.568616 2.460556
9 5.7 3.24gel 1.740466 3.029223

10 5.8 3.364el 1.757858 3.090064
11 6.3 3.96gel 1.840550 3.387623
12 6.5 4.225el 1.871802 3.503643 .
13 7.6 5.77681 2.028148 4.113385
14 8.6 7.396el 2.151762 4.630081
15 10.6 1.1236e2 2.360854 5.573632
16 11.1 1.2321e2 2.406945 5.793385
17 12.3 1.512ge2 2.509599 6.29808B
18 16.2 2.6244e2 2.785011 7.756288
19 16.3 2.656ge2 2.791165 7.7'90603
20 17.5 3.0625e2 2.862201 8.192194
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0---._ .... ------_.- --------- ---------

SUlIlllI t Ion: 151.4 1598.9 36.46475 74.80949
:========.=:•••••••••••==aaa•••CcD=.cac•••••••=•••••••••e.c-=•••a••••a.:============================zg:aa======c=:

Calculate d: d .. SunCXI-2) • (1/n)*CSunCXI)-2) d .. 452.802 (normal distribution)

d • 8.325574 (log-normal dlstrtbution)
c===a.e••a••••••••••••••••••=.........................................D••••aa=c•••=======D===a==========•••••••ac.



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE_.__ __ .___ Wla,..· _Dl_ :a _ _ ____ 'I1Z8aInI_IUI_~=••z:

She:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND LEAD (nv/kg)

Date:
Ftlenalle:
Oper-ator-:

11/29/94
B1CGPB
AEH: ---=- ...---a.__.__ Me'R a:aaaaa_•• ••_ ........I1••••ga_:

: calculate W: W• (1/d)*(Sum(Af*(X[n-f+1] - X[f]»)**2
:---------_.--.-----_.---_ -_ ........•..--- _--_ __ __ _-------.._-_ ---_.:

Nonmal Dfstr-fbution:

SUII1IIItion:
SUII1IIIt i on**2:

Af

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-f+1l - X[i]

1.55e1
1.4e1

1.34e1
9.4eO
7.4eO
6.8eO

4eO
2.8eO
Be-1
5e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1] - X[f])

7.3377eO
4.4954eO
3.4371eO
1.959geO
1.2476eO
9.071e-1
4.052e-1
1.991e-1
3.376e-2

7e-3
o
o
O·

o
o
o
o
o
o
o
o
o
o
o
o

2.0030e1
4.0120.2

Weale a .8860316 wtable • .905 WUle - "Ubl.. - .018968



!... , .:,:'".. ~

SHAPIRO AND WILK WTEST FOR-GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Locathlr':
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND LEAD C~/kg)

Date:
Ffler...e:
Operator:

11/29/94
BKGPB
AEH

:_•••••a .. ~._._...._IIII SIUI_••_saa.IIIZIlDalla.~__ac_II.D_C....II••• :

calculate W: w• C1/d)*C5UmCAi*CX[n-i+1] - X[i]»)**2
:----------------------------------------------------------------------------------------------------------------:

Log-normel Distribution: Ai X[n-i+1] - X[i] Ai*CX[n-i+1] - X[i])
........ •... _-_ ... __ ... .._-_..--- .... __ ...-

.4734 2.169054 1.026830

.3211 1.958256 .6287'960

.2565 1.755392 .4502580

.2085 1.444889 .3012593

.1686 1.098612 .1852260

.1334 1.025853 .1368488

.1013 .6257059 .0633840

.0711 .4595323 .0326727

.0422 .1313360 .0055424
.014 .0826917 .0011577

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0-_._. __ .-

SUI1Il8t i on: 2.831975
SUI1Il8tion**2: 8.020082

Wcalc .. .9633068 Wtable • .905 wealc • lIteble "' .0583068
:=========cac=====a.==.=====••=•••••••••••••••••••••••••••••••••••••••••===============================c====a.===:

Arithmetic Average: 7.57 '-trlc Mean: 6.1919eO .
=======:==:======:=======:==:==:=== c••••••••••::====:=:============================:======



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

Enter Chemical: MAGNESIUM
Enter Matrix: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freeclom: 19

Enter semple results (use 112 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)**2 (Xi-Xbar)**2
-------._. ------------ . ...--------

1 1980 7.590852 408960.3 .0411253
2 2230 7.709757 151710.3 .0070374
3 1410 7.251345 1462890. .2940902
4 1810 .7.501082 655290.3 .0855935
5 2460 7.807917 25440.25 .0002037
6 3460 8.149024 706440.3 .1262936
7 1910 7.554859 503390.3 .0570194
8 2870 7.962067 62750.25 .0283658
9 2010 7.605890 371490.3 .0352522
10 3650 8.202482 1061930. .1671474
11 1560 7.352441 1122540. .1946616
12 1680 7.426549 882660.3 .1347600
13 2010 7.605890 371490.3 ;0352522
14 2800 7.937375 32580.25 .0206580
15 2210 7.700748 167690.3 .0086300
16 2590 7.859413 870.25 .0043253
17 4170 8.335671 2404050. .2937917
18 6990 8.852236 19101270 1.120613
19 2070 7.635304 301950.3 .0250722
20 2520 7.832014 9900.25 .0014721
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0

37 0 0 0
38 0 0 0
39 0 0 0

40 0 0 0

Mean: 2619.5 7.793646 1252.4n .3756653
2425.143

Upper 951 confidence lillit on arithmetic .en: 3103.728
Upper 951 confidence l illtt on geometric .en: 3064.788

~



if.;-.

SHAPIRO AND "ILK" TEST FOR ~NESS OF FIT- - PAGE ONE OF THREE.....__.=~__.==-=~~IUQIIUZIIJZS ..t:.._.=.=====II:====Il&:=I:l=
Site:
Location:
Chemical:

SUBASE NE" LONDON
GROTON, CT
BAClCGRClJND MAGNESIUM (qa/kg)

Date:
Ffleneme:
Operator:

11/29/94
B1CGMG
AEH

: ••___.........__D.Ila.....-_81:11Z88.....=••II_IUUI-=-==__IIDD.=-==IUI.II••__.~_.IIaIZ1Ia.....==.=a.:
Enter Number of OCcurrences (n): 20 (n must be >m 3)

:..............-==.==aaa.=.cll......=aaaaa:.==aa.....IIII.aca..-==-=.====II-==========.1I=====.=======a=.=.=aa~...===:
Enter Variates (X): S8q)le X )(**2 LN[)(] LN[)(]-2

..---_.- ---_..... --_...--- ..... -_.. ------_.-
1 1410 1.9881e6 7.251345 52.58200
2 1560 2.4336e6 7.352441 54.05839
3 1680 2.8224e6 7.426549 55.15363
4 1810 3.2761e6 7.501082 56.26623 - .
5 1910 3.6481e6 7.554859 57.07589
6 1980 3.9204e6 7.590852 57.62104
7 2010 4.0401e6 7.605890 57.84956
8 2010 4.0401e6 7.605890 57.84956
9 2070 4.2849e6 7.635304 58.29787

10 2210 4.8841e6 7.700748 59.30152
11 2230 4.972ge6 7.709757 59.44035
12 2460 6.0516e6 7.807917 60.96356
13 2520 6.3504e6 7.832014 61.34045
14 2590 6.7081e6 7.859413 61.77038
15 2800 7.84e6 7.937375 63.00192
16 2870 8.236ge6 7.962067 63.39452
17 3460 1.1972e7 8.149024 66.40659
18 3650 1.3323e7 8.202482 67.28072
19 4170 1.738ge7 8.335671 69.48342
20 6990 4.8860e7 8.852236 78.36208
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
16 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0

-47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0.-....... ......... ......... ._..._---
~tlon: SZJ90 1.6704e8 155.8729 1217.500

:•••••===•••••••••••••••••••••••••••• • -- •• •• I ..••••••••••••aa.:.==============••••=••• :
Calculate d: d • Sum(Xi-Z) • (1/n)*(SuI(II,..Z) d· 29805295 (normal distribution)

d • 2.681364 (log-normal distribution)
••••••=••••~............................ . .............aa•••••a •••••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF· FIT - PAGE TWO OF THREE
•••••&IIIdIII.=__••tnI'1ID.......-....-c8_..s:r::.."'·.._ _ __SIIlIll O__ .aIID_a._=_=II:JIC

Site:
Location:
Chemical:

SUBASE NEW LOIlDON
GROTON, CT
BAClCGRClJND MAGNESIUM (qVkg)

Date:
Filenane:
Operator:

11/29/94
BKIiNG
AEH

: ••_lI8l1l:11azr.=_••InR:I._.a=Da:-=-•••_II IUIaII.~.....~._.................. ._•••• :

:. calculate W: W. (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:- ---------------_._-------_ .. --_ ..----_ .._---_ -- - --.---_ -_ -------_._.-:

Normal Distribution:

SUIIII8tion:
SlIIIll8t i on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[iJ

5.58e3
2.61e3
1.97e3
1.65e3
9.6e2
8.2e2
5.8e2
5.1e2
3.ge2

2e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

2.6416e3
8.3807e2
5.0531e2
3.4403e2
1.6186e2
1.093ge2
5.8754e1
3.6261e1
1.6458e1

2.8e-1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.7120e3
2.2203e7

Weale .. .7449234 Wtable • .905 weale - Wtable. • •1600n



..... -:: .

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
._.~""".InI ... ...=_IIaa==_---==_==-'-U-U_"'DDa8II••II......_n'D,,=a===zu:s:=;I:===a.=E=_n~====

stte:
. Location:
Chemical:

SUBASE New LONDON
GROTON, CT
BACKGROUND MAGNESllit (av/kg)

Date:
FileNlle:
Operator:

11129/94
BlCIiMG
AEH

Calculate W: W. (1/d)*(Sum(At*(Xln-t+1] - Xlt]»)**2
:....•..................................... - _ _ _--_ ....••....•.... _ _......•........ -:

LOII-nonD8l DistrUlution: Ai XIn- i+1] - X[i] At*(Xln-i+1] - Xli])
........ ...._.. _.. __ ... . ..••....•..._......
•4734 1.600891 .7578617
.3211 .9832302 .3157152
.2565 .7759334 .1990269
.2085 .6479417 .1350959
.1686 .4072088 .0686554
.1334 .3465226 .0462261
.1013 .2535232 .0256819
.0711 .2261242 .0160774
.0422 .1726127 .0072843
.014 .0090091 .0001261

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

_.. - .....
Surmation: 1.571751
Surmat ion**2: 2.470401

Wcalc = .9213224 Wtsble "' .905 wealc • Wtable "' .0163224
:.===••======:=.===••==aa=.a========•••••••••••••••••••••••••nac••••======.=.===.====c====================.=cec==:

Arithmetic Average: 2619.5 Geometric Mean: ERROR,
a ••••••ca••••••••••ac•••••••••••••••••••••••••••••••••••••••••••••••••••••••a•••aaa••••••••a•••••====•••••••".a••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
._ _._I:III1I_••~......-_.__aa.-maa ·I11 .._ _ _· • __··_ _aalZ1Zll.s••ZZ:lDIIIIII:

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND MANGANESE (qjI/kg)

Date:
Fil~:

Operator:

11/29/94
B1CGMN
AEH

: ••••aaaw•••=............aa.............=.~••....-aa8....................aa....ftPp..............................a:

: Enter Number of OCcurrences (n): 20 (n must be >~ 3)
:====.==••==a••=--=.aaa••==••===a=s..a:••a==•••aca=........aaa:a=.===-.c=a==aaaa==-=a=aaa..........a............. :

Enter Variates (X): SlIq)le X X**2 LNOO LNOO-2.._-.._. --_ ...... --------- ------._- ---------
1 63.6 4.0450e3 4.152613 17.24420
2 68.7 4.7197e3 4.229749 17.89078
3 69.5 4.8303e3 4.241327 17.98885
4 72.4 5.2418e3 4.282206 18.33729
5 83.9 7.0392e3 4.429626 19.62158
6 84.1 7.0728e3 4.432007 19.64268
7 91.2 8.3174e3 4.513055 20.36766
8 95.8 9.1776e3 4.562263 20.81424
9 124 1.5376e4 4.820282 23.23511

10 125 1.5625e4 4.828314 23.31261
11 128 1.6384e4 4.852030 23.54220
12 143 2.0449e4 4.962845 24.62983 .

:. 13 145 2.1025e4 4.976734 24.76788
14 155 2.40Z5e4 5.043425 25.43614
15 156 2.4336e4 5.049856 25.50105
16 160 2.56e4 5.075174 25.75739
17 172 2.9584e4 5.147494 26.49670
18 1sa 3.5344e4 5.236442 27.42032
19 195 3.8025e4 5.273000 27.80452
20 231 5.6169e4 5.468060 29.89968
21 0 0 0
22 0 0 0 :
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... ......... -------_. --------.
~ttClr': ,"'.' J7DI5.B 95.57650 459.7107

:.==:1.======......................... •••• • .....................................11.:
Calculate d: d • SUIII(Xt..Z) . (''''''(''.I~') ... 45422.17 (nonnel distribution)... 2.967351 (log-nonnel distribution)

a=================..................... •.....................=•••••••••••••••



--i,
'.:

. SHAPIRO AND WILK WTEST FOR-GOODNESS OF FIT - PAGE TWO OF THREE
.---.....-_--=·0_... * ""'R1'WD~..n lL..i .., __• "'· "..,a:::&:lzz=.==aa::s:a::====-==I:I:.:::uz:r:I:==

stte:
Location:
Chemtcal:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND MANGANESE (lIl9/kg)

Oate:
FHerwne:
Operator:

11/29/94
BKGMN
AEH

: ••a_ •••• '.....-a••waa.,"'_~1Z8a8==-""~""'."" ",••••••:
calculate W: W• (1/d)*(Sum(At*(X[n-t+1] - X[t]»)**2

: •• _-_ •••••••• _-_ •• __ •.• -_ •• --- •• ---------.------_ •• -- •• --- .•••-- .••• ----_ .•• --_ .•••• ---_ .• ----_ .• -_ .•. ----- a:

NOl'lll8l Otstrtbution:

Sl.IIIll8tioo:

Sl.IIIll8 t i 00**2:

At

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o

'0
o
o
o
o
o
o
o
o
o
o
o
o

X[n- t+1] - X[i]

1.734e2
1.263e2
1.185e2
9.96e1
7.61e1
7.1ge1
6.38e1
4.92e1
1.ge1

3eO
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

At*(X[n-i+1l - XU])

8.2088e1
4.0555e1
3.0395e1
2.0767e1
1.2830e1
9.5915eO
6.4629eO
3.4981eO
8.018e-1

4.2e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.0703e2
4.2862e4

Wcalc = .9436336 Wteble • .905 wealc • Wtable = .0386336



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
._......-.....aa_ ...-aa.,••_ _ _ "'_l&__1I_= a:IUI.s:Dlnaa••al:

Sfte:
Locatfon:
themf cal:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND MANGANESE (~/kl)

Date:
Ffl....:
Operator:

11/29/94
BKGMN
AEH

:_•••__a_............ I1 •__.~-__•••_--........ :

calculate W: W• (1/d)*(Sum(Af*(X[n-f+1] - X[f]»)**2
:--_._- --_.---_ -_ -_ _-_ --_ --_ ..-------- ..-------_ ---_._---_._-.---_._._._ -- :

Log-nol'lll81 Distrfbution: Af X[n- f+1] - X[f] Af*(X[n-i+1] - X[f])
._--_._. _._-_._._-_._.- .----_..-----_._._--

.4734 1.315441 .6221325

.3211 1.043250 .3349811

.2565 .9951152 .2552411
•2085 .8652882 . .1804126
.1686 .6455482 .1088394
.1334 .6178494 .0824211
.1013 .5303102 .0531265 : .

.0111 .4144111 •0294689

.0422 .1425631 .0060162
.014 .0237165 .0003320

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---._-.--
SUlIlI8t ion: 1.674184
SUlIlI8tion**2: 2.802892

Weale • .9445710 Wtable • .905 weale • Wtable • .0395710

Arithmetic Average: 127.86 Gee-tr'!c Mean: 1.1896e2



UPPER 951 CONFIDENCE LIMIT ON THE. ARITHMETIC MEAN

er Chemical: MANGANESE
er Matrix: BACKGROUND SOl L

Enter number of samples: 20
Degrees of Freedom: 19

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)-2
-- ...----- ------------ . ....-_.----

1 83.9 4.429626 1932.482 .1219402
2 91.2 4.513055 1343.956 .0706338
3 63.6 4.152613 4129.348 .3921409
4 72.4 4.282206 3075.812 .2466302
5 172 5.147494 1948.340 .1359172
6 156 5.049856 791.8596 .0734578
7 84.1 4.432007 1914.938 .1202830
8 128 4.852030 .0196 .0053590
9 188 5.236442 3616.820 .2094133
10 69.5 4.241327 3405.890 .2889044

11 68.7 4.229749 3499.906 .3014843
12 124 4.820282 14.8996 .0017186
13 95.8 4.562263 1027.844 .0468992
14 160 5.075174 1032.980 .0878226
15 143 4.962845 229.2196 .0338632
16 125 4.828314 8.1796 .0024491
17 195 5.273000 4507.780 .2442085
18 237 5.468060 11911.54 .4750450
19 155 5.043425 736.5796 .0700132
20 145 4.976734 293.7796 .0391679
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 ·0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 .0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 127.86 4.778825 41.19418 .]951916.
118.9645

Upper 951 confidence limit on arithllletic -.n: 146.76S3
Upper 951 confidence limit on geometric -.n: 1Sl.m9



SHAPIRO AND WILK WTEST fOR GOODNESS Of'flT'- PAGE ONE OF THREE
___ _._.__• ."",r~ ii E ___O-.....~.Jnl=.lIIIm.lllUUI.s

Site:
Location:
Chemical:

SUBASE NEW LOIlDOtI
GROTON, CT
BACKGROUND MERCURY (~/kg)

Date:
fflerwae:
Operator:

11129/94
B1CGHG
AEH:_ _II881Ul_.._=__.._z:a::n:a 1U'ftPP"'IUIII ,..__ _ _Al.'!", _ ..11__.:

: Enter Number of OCcurrences (n): 16 (n lUSt be >= 3)
:_••••=lUZa_=III1IZCII===.=1lUUZm===IUID1I.===••===..·.T71llaIRI-==.aa=II====_.-==IIC:II~~~....:

Enter Variates (X): S~le X X**2 LN [X] LNOO-2
-----_ .. -_ ....--- -----.._. ------._. ---.-----

1 .02 4e-4 -3.91202 15.30392
2 .02 4e-4 -3.91202 15.30392
3 .025 6.25e-4 -3.68888 13.60783

.. 4 .03 ge-4 -3.50656 12.29595
5 .03 ge-4 -3.50656 12.29595
6 .03 ge-4 -3.50656 12.29595
7 .035 1.225e-3 -3.35241 11.23863
8 .035 1.225e-3 -3.35241 11.23863
9 .04 1.6e-3 -3.21888 10.36116

10 .04 1.6e-3 -3.21888 10.36116
11 .04 1.6e-3 -3.21888 10.36116
12 .045 2.025e-3 -3.10109 9.616n6
13 .045 2.025e-3 -3.10109 9.616n6
14 .045 2.025e-3 -3.10109 9.616n6
15 .05 2.5e-3 -2.99573 8.974412
16 .055 3.025e-3 -2.90042 8.412448
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 '0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......•.. .... ----- ------._ . ._----- ..
SUIIII8tion: .585 •022975 -53.5935 180.9015

:=====•••===s.=•••••••=••••==.==........................................========.=====.==================••======:
Calculate d: d • Sum(Xf-2) • (1/n)*(su.(Xf)-2) d • .0015859 (normal distribution)

d • 1.385190 (log-normal distribution)
•••••••...••.•..•a······.................................................aa...==......a•••.•••.a..................



~!'

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BAClCGRClJND MERCURY (ll8/kg)

Date:
Filename:
Operator:

11/29/94
KGHG
AEH

calculate W: W"' (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:--------------------------------------------------------.- _--_.--- ----_..-_ _--_.. -_ _-------_ .. :

Normal Distribution:

SUIIIIllt i on:
SUIIIIllt i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005
~0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll - xm

3.5e-2
3e-2
2e-2

1.5e-2
1.5e-2

1e-2
5e-3
5e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

1.77Oe-2
9.87e-3

5.042e-3
2.90ge-3
2.171e-3
1.oo5e-3
2.965e-4

9.8e-5
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.90ge-2
1.528e-3

Weale " .9633132 Wtable "' .887 weale - Wtable c .0763132



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT -'PAGE THREE OF THREE..._•..aIIG._.....·.~_._---_ ...........__..._..._._-------._.....=.=II-D=.IIIIIUI=IIDI:

stte:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND MERCURY (lI8/kg)

Date:
Ft l en8IIle:
Operator:

11/29/94
BKGHG
AEH

Calculate W: Wa (1/d)*(Sum(At*(X[n-t+1] - X[t]»)**2
: • .• ••••••.•••• ••••• •__•••••• __ -_ •••••• -------_.- .••.• ----------_.-----_ .•• ---------- a:

Log-normal Distrtbution:

SUlIllBtion:
SUlIllBtion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- t+1] - X[t]

,1.011601
.9162907
.5877867
.4054651
.4054651
.2876821
.1335314
.1335314

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

At*(X[n-i+1] - X[t])

.5114654

.3014597

.1481810

.0786197

.0586708

.0289120

.007'9184

.0026172
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.137844
1.294690

Wcalc a .9346657 Wtabla • .887 ~lc • "ubla • .0476657

Arithmetic Average: .0365625 ~rtc 1IlNn: 3.510e-2



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: NICKEL
er Matrix: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freedom: . 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)**2 (Xi-Xber)**2
--- ....... ----_...-_.- ....---------

1 7.4 2.001480 .7612563 .0000056
2 7.3 1.987874 ·.9457563 .0001264
3 2.6 .9555114 32.1m6 1.089109
4 6.6 1.887070 2.797256 .0125543
5 4.15 1.423108 16.99501 .3317842
6 5.95 1.783391 5.394006 .0465370
7 10 2.302585 2.984256 .0920938
8 9.1 2.208274 .6847563 .0437475
9 6.6 1.887070 2.797256 .0125543
10 7.7 2.041220 .3277563 .0017728
11 6.5 1.871802 3.141756 .0162087
12 7.2 1.974081 1.150256 .0006267
13 3.85 1.348073 19.55851 .4238561
14 8.9 2.186051 .3937563 .0349450
15 7.9 2.066863 .1387563 .0045897
16 9 2.197225 .5292563 .0392472
17 25.3 3.230804 289.9358 1.517058
18 15.3 2.727853 49.38576 .5310581
19 7.5 2.014903 .5967563 .0002492
20 6.6 1.887070 2.797256 .0125543
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
3D 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Meen: 8.2725 1.999115 4.n6S46 .4707'596
7.382523

Upper 951 confidence limit on arithmetic ..,: 10.11919
Upper 951 confidence limit on geometric • .,,: 10.21053



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
............__• aa-ac.-.._..a 'alll ....,..' " _ ··_·, ..._....._._•••c...-acll••a•••11IIc_aa=

Sfte:
Loeetion:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND NICKEL (~/q)

Date:
Fil_:
Operator:

11/29/94
BlCGMI
AEH:______••___uaa________• ______••••....n....I1.___••_._....................._.:

: Enter Number of OCcurrences (n): 20 (n must be >= 3)
:__a.II.IIII._.._mall===:aIlllllll&a:-=IUl••==~==-=••-=-lIa===-==-=='"'nan_.........aa=__....-=-._:

Enter Variates (X): S~le X )(**2 LN DC] LNDC]-2..-..... ----._--- -_....... ------... ---------
1 2.6 6.7680 .9555114 .9130021
2 3.85 1.482]e1 1.348073 1.817301
3 4.15 1.7223e1 1.423108 2.025237
4 5.95 3.5403e1 1.783391 3.180484
5 6.5 4.225e1 1.871802 3.503643
6 6.6 4.35681 1.887070 3.561032
7 6.6 4.35681 1.887070 3.561032
8 6.6 4.35681 1.887070 3.561032
9 7.2 5.184e1 1.974081 3.896996

10 7.3 5.32ge1 1.987874 3.951644
11 7.4 5.476e1 2.001480 4.005922
12 7.5 5.625e1 2.014903 4.059834
13 7.7 5.92981 2.041220 4.166580
14 7.9 6.241e1 2.066863 4.271922
15 8.9 7.921e1 2.186051 4.778820
16 9 8.1e1 2.197225 4.827796
17 9.1 8.281e1 2.208274 4.876476
18 10 1e2 2.302585 5.301898
19 15.3 2.340982 2.727853 7.441181
20 25.3 6.4OOge2 3.230804 10.43810
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0......-.. ------_.- -------.- ---------

SUml8tlon: 165.45 1802.178 39.98231 84.13993
:.aa•••maaa:•••••••••c ••=.z•••a ............••... • ...·.................a ••••••aam.n••aa•••naa.............. :

Calculate d: d • Sua(XI-2) • (1/n)*(SUI(XI)-2) d • 433.4924 (nol'llllll distribution)

d • 4.210678 (log-nonael distribution)
••==.====a.====•••••••••••a..............................................c=..aaa.g.a•••gD===Dc.acc.aDDD.:aa....ma.



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
_ •••_.-a•••a:.IIaIIII~._II8IIC8"""_~"'-==aa&IUUilliii.._-IIJa11l1Z1Zz:aac:an:D.lZlI=c=c===:u:a=z:rJ:==CJI=====

Sfte:
Location:
Chemical:

SUBASE lEW LONDOII
GROTON, CT
BACKGROUND NICKEL C~/kll)

Date:
FflenlIlIe:

Operator:

11/29/94
BKGNI
AEH

calculate W: W. C1/d)*CSumCAf*CX[n-i+1] - X[f]»)**2
:_•. ••• •• __ •• . -------_._._----_._----------------------------------- a:

Normal Distrfbution:

SUlIIIlItion:
SUlIIIlI t i on**2:

Af

.4734

.3211

.2565
.•2085
.1686
.1334
.1013
.0711
.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[f]

2. 27e1
1.145e1
5.8580
3.1580
2.580
2.380
1.380
1.180
3e-1
1e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-f+1] - Xli])

1.074681
3.676680
1.500580
6.568e-1
4.215e-1
3.068e-1
1.317e-1
7.821e-2
1.2668-2

1.4e-3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7532e1
3.0738e2

Weale " .7090862 Wteble • .905 weale - Wteble" -.195914



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE..D8._IIIUZ_.............._~...==.._........"'·"'·"_.........,.a._._~I& ..,....-".......a:.....-a_aa.IJIZ.II8Il.II•••••

Site:
Location:
Chemical:

SU8ASE NEW LONDON
GROTON, CT

BACKGROUND NICKEL Cnv/kll)

Date:
Filenlllle:
Operator:

11/'29/94
BlCGNI
AEH

:1I__.-=aa_....._.._......-=IiI__IU:lIZ··.·_C=. --=-_=_....__·.·_··~_....a ......... :

:" calculate W: W.. C1/d)*CSumCAi*CX[n-i+1) - X[i))"2
:-_ _--_ ---_._----- ---_ --_ ..---_ ---- ----.---_ ---.------..-----_.---------_ _--:

LOlI-noMIIIIl Distribution: A; X[n-;+1) - XU) ~i*CX[n-;+1) - X[i)
....---- -----.-------- . --_ ....--------- .. --

.4734 2.275293 1.077124

.3211 1.37'9780 .4430473

.2565 .8794768 .2255858
" . .2085 .4248832 .0885881

.1686 .3254224 .0548662

.1334 .2989816 .0398841

.1013 .17'97'931 .0182130

.On1 .1541507 .0109601

.0422 .0408220 .0017227
.014 .0136057 .0001905

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmlI8tion: 1.960182
SlmlI8tion**2: 3.842312

Wcalc .. .9125162 Wtable .. .905 Wcalc • Wtable .. .0075162

Arithmetic Average: 8.2725 GeoIlletric Mean: 7.3825eO



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

er Chemical: POTASSILM
er Metr;x: BACKGROUND SOl L

Enter ~r of aamples: 20

Degrees of Freedom: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)-2 (Xi-Xber)-2
---.----_. _._._------- . .._-_ ..----

1 338 5.823046 389688.1 .4830923

2 683 6.526495 T7980.56 .0000706
3 229 5.433722 537655.6 1.175863
4 316 5.755742 417639.1 .5811807
5 669 6.505784 85995.56 .0001515
6 1430 7.265430 218790.1 .5585102
7 297 5.693732 442557.6 .6795730
8 527 6.267201 189442.6 .0629477
9 580 6.363028 146115.1 .0240455
10 2580 7.855545 2617115. 1.788m
11 278 5.627621 468198.1 .7'929425
12 351 5.860786 373626.6 .4320539
13 444 6.095825 268583.1 .1783117
14 485 6.184149 227767.6 .1115195
15 336 5.817111 392189.1 .4913774
16 622 6.432940 11577'0.1 .0072512
17 2130 7.663877 1363640. 1.312819
18 2650 7.882315 2848500. 1.861098
19 1730 7.455877 589440.1 .8794358
20 2570 7.851661 2584860. 1.778401
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0

40 0 0 0

Mean: 962.25 6.518094 869.2269 .8334904
677.2865

Upper 951 confidence limit on arithmetic mean: 1298.307
Upper 951 conf idence limi t on geanet ric mean: 1508.914



SHAPIRO AND WILK WTEST fOR GOODNESS OF FIT • PAGE ONE OF THREE______--=-......_. .=---.......... 8IUI.... .._IUI_•••a:Il••II••C ••::::a••=

stte:
Locatton:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND POTASSllM (~/kll)

Date:
Ftl~:

Operator:

11/29/94
BKGK
AEH

Enter NlJIt)er of OCcurrences (n): 20 (n must be >= 3)
: .....................................................D:&&G.aa=a:=.aaccaaa:a=a.....c •••aa......:a••aa.....a:.aa•• :

Enter Var;ates (X): S8q)le X X-2 LN [X] LN[x]-2
..---.-- -._------ --------- -._-----. .--_._._.

1 229 5.2441e4 5.433122 29.52533
2 278 7.7284e4 5.627621 31.67012
3 297 8.820ge4 5.693732 32.41859
4 316 9.9856e4 5.755742 33.12857
5 336 1.129Oe5 5.817111 33.83878
6 338 1.1424e5 5.823046 33.90786
7 351 1.2320.5 5.860786 34.34882
8 444 1.9714e5 6.095825 37.15908
9 485 2.3523e5 6.184149 38.24370

10 527 2.7773e5 6.261201 39.27780
11 580 3.364e5 6.363028 40.48813
12 622 3.8688e5 6.432940 41.38212 .
13 669 4.4756e5 6.505784 42.32523
14 683 4.664ge5 6.526495 42.59514
15 1430 2.0449e6 7.265430 52.78647
16 1730 2.992ge6 7.455877 55.59010
17 2130 4.536ge6 7.663877 58.73501
18 2570 6.604ge6 7.851661 61.64858
19 2580 6.6564e6 7.855545 61.70958
20 2650 7.0225e6 7.882315 62.13089
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

•••...... ......... --------- ...._----
~t1C1ft:

,..,
~5 130.3619 862.9105:=========.......................... ...................1:••••••••••==••••••:

Calculate d: d .. Sun(xt-Z) • (1",»-(..., »-1) ~ . 14355554 (normal distrtbution)
~. 13.19942 (log-normal distribution)

.==.=========s••aa==.==••••==............. .··.am•••••••••••••:=•••••••••••••••••••



).

SHAPIRO AND WILK·W TEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
__ ,. ,. • 8 =_ .- · "_· II~==:a:II=II=IIz:==.SI._::III1.

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRDUID POTASSIUM CIlllI/kg)

Date:
fHeneme:
Operator:

11129/94
BKGK
AEH

:. II••_ .............-.~--.a_~__II._"'"'··.....-aa_._.._....II_••_.IlaII&aaa.••••II••:
calculate W: W. C1/d)*CSumCAI*CXln-i+1] - Xll]»)**2

: ..--_.--_..---_.--_.-_ ---------------..--_..--..---.-----..----..---.-..--_ -----.-----.- -.--------:
Normal Distribution:

SUlIIl8tion:
SUlIIl8t i on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334
_1013
_0711
.0422
.014

o
o

'0
o
o
o
o
o
o
o
o
o
o
o
o

Xln-I+1] - X[i]

2.421e3
2.302e3
2.273e3
1.814e3
1.394e3
1.092e3
3.32e2
2.25e2
1.37e2
5.le1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*CXln-i+1] - X[i])

1.1461e3
7.3917e2
5.8302e2
3.7B22e2
2.3503e2
1.4567e2
3.3632e1
1.5998e1
5.7814eO
7.42e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.2834e3
1.0781e7

Weale" •7509654 Wtable· .905 weale - Wtable 8 -.154035



SHAPIRO AND WILK WTEST FOR· GOODNESS OF FIT - PAGE THREE OF THREE..._.............11=----.-11..- ...· D·•••_D_rn----=D'·_:nn""n....._ .."'~==_=••II.zu:II==

Site:
. Location:

Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND POTASSIUM C~/kg)

Date:
FilenIIlIll:
Operator:

11/29/94
KGI'
AEH:. • ~_..-aa......_~.._:__..._...,.,...•..._ ..... .._.a1III. ..ClIIII._a._:

Calculate W: Wa C1/d)*CSumCAi*CX[n-i+1) - X[i))**2
:........• ------_.----_.----_.. ----.---_......•..........•••............. --_ ..---_ .. _----------------------- e.:

Log-noMlllll Distribution: Ai X[n-i+1) - X[i) Af*CX[n-f+1) - X[i)
-------- ---_ ..---_..... --._.----.----------

.4734 2.448593 1.159164

.3211 2.227'924 .7153863

.2565 2.157929 .5535088

.2085 1.908135 .3978462

.1686 1.638766 .2762959

.1334 1.442384 .1924140

.1013 .6657086 .0674363 .

.0711 .4099595 •0291481

.0422 .2487912 .0104990
.014 .0958276 .0013416

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

____ we_e.

SUl'III8tion: 3.403040
SUl'III8t i on-2: 11.58068

Wcalc c .8773630 Wtable • .905 Wcale • Wtable c - .027637
:===============.=====.=====••====s =••========.=====nc=====.=============.======:

Arithmetic Average: 962.25 ~tric Mean: 6.772ge2



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: SOOIUM
er Matr;x: BACKGRClJtII) SOl L

Enter number of samples: 20
Degrees of Freedam: 19

Enter semple results (use ,,2 CRDL for non-detects)

No. Cone. log(tonc.) (Xi-Xber)-2 (Xi-Xber)-2
--.----.-- ------------ ------------

1 25.3 3.230804 352.5945 .0773833
2 27.3 3.306887 281.4845 .0408429
3 13.45 2.59897'9 938.0438 .8281069
4 26.8 3.288402 298.5120 .0486560
5 15.55 2.744061 813.8183 .5851061
6 19.15 2.952303 621.3803 .3098928
7 33 3.496508 122.7110 .0001556
8 30.1 3.404525 195.3705 .0109114
9 28 3.332205 258.4860 .0312506
10 41 3.713572 9.471006 .0418567
11 27.3 3.306887 281.4845 .0408429
12 26.4 3.273364 312.4940 .0555163
13 12 2.484907 1028.966 1.048732
14 30.7 3.424263 178.9575 .0071775
15 22.9 3.131137 448.4865 .1427676
16 34.1 3.529297 99.55051 .0004127
17 118 4.770685 5464.536 1.591891
18 SO.5 4.388257 1326.599 .7731233
19 147 4.990433 10593.04 2.194693
20 123 4.812184 6228.761 1.698334
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38· 0 0 0
39 0 0 0
40 0 0 0

Mean: 44.0775 3.508983 J9.6.J966 .7'081m.
33.41426

Upper 95% confidence limit on arithmetic -.en: 59.4G2B3
Upper 951 confidence limit on geometric ...,: 61.S1D6S



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

Enter Chemical: SELENllI'
Enter Matrix: BAClCGRClJND SOIL

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)-2 (Xi-Xbsr)-2
-------_.- ------------ . ...--------

1 .31 -1.17118 .0093848 .0373496
2 .17 -1.77196 .0561098 .6304905

3 .24 -1.42712 .0278473 .2017751
4 .8 -.223144 .1545473 .5696912
5 .445 - .809681 .0014535 .0283052
6 .665 -.407968 .0666285- .3248479
7 .3 -1.20397 .0114223 .0510987
8 .35 -1.04982 .0032348 .0051696
9 .26 -1.34707 .0215723 .1362726
10 .37 -.994252 .0013598 .0002667
11 .5 -.693147 .0086723 .0810970
12 .51 -.673345 .0106348 .0927677
13 .22 -1.51413 .0349223 .2875161
14 .47 -.755023 .0039848 .0496844
15 .41 -.891598 .0000098 .0074519
16 .49 -.713350 .0069098 .0699987
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: .406875 -.977922 .1670716 .4142288
.3760916

Upper 95% confidence l illlit on arithmetic _an: .4800941
Upper 95% confidence l illlit on geometric _an: .5059653



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND SELENIUM (IV/kg)

Date:
Fflen..e:
Operator:

11/29/94
B1CGSE
AEH

Enter Number of OCcurrences (n): 16 (n must be >a 3)
:••••----=.g......-=.=Da.......-=••a:a••=a=mDA:C~=.:aa=_==aAD.a.=.==.==_.aD=aaa.....Daaa.....=••••••aa...:.a=ama=:

Enter Varfates (X): S~le X X**2 LN[)U LN[)U-2
...----- -----_... ..---._-- -----_... -_...----

1 .17 2.8ge-2 -1.77196 3.139831
2 .22 4.84e-2 -1.51413 2.292583
3 .24 5.76e-2 -1.42712 2.036661
4 .26 6.76e-2 -1.34707 1.814607
5 .3 ge-2 -1.20397 1.449551
6 .31 9.61e-2 -1.17118 1.371670
7 .35 1.225e-1 -1.04982 1.102126
8 .37 1.36ge-1 -.994252 .9885376
9 .41 1.681e-1 -.891598 .7949472

10 .47 2.20ge-1 -.755023 .5700591
11 .49 2.401e-1 -.713350 .5088681
12 .495 2.45oe-1 -.703198 .4944867
13 .5 2.5e-1 -.693147 .4804530
14 .51 2.601e-1 -.673345 .4533929
15 .65 4.225e-1 -.430783 .1855739
16 .8 6.4e-1 -.223144 .0497'930
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0._-._.--- --------- --------- ---------SUl'IIllIt Ion: 6.545 3.094725 -15.5631 17.73314

:c======••••••••••••••••••aE••••••••••••••••••••••••••••••••••••••••••c.===••=c.....=••~=.==.==••••=.=••••=.=••••:
Calculate d: d • Sun(xt-2) - (1/n)*(Sum(XI)-2) d a .4174109 (normal distribution)

d • 2.595028 (log-normal dlstrfbutlon)....................................................................................:••••••_=..................a.-



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
~====~.~==:nnInnn-nr_-=-I:I:P",,,,,,,,.,, •••""',,,, ,,,.aaaunzz:n:za_===-ml:-===========1111=====:

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND SELENIUM (llIlI/kll)

Date:
FilenBllle:
Operator:

11/29/94
B1CGSE
AEH

:~••D1I._D••IIIZ"""•••II.__=~••_.IZ•••aa••IUIIiIPP·""'.=. """"._""""""_.II_..:
calculate W: W• (1/d)*(Sum(Ai*(Xln-i+1] - Xli]»)**2

:--_ ---- ----_ -_ ---------_ --- -----_ -------_ -------_ - :

Nonnel Distribution:

Sl.IIIII8t ion:
Sl.IIIII8tion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Xln-i+1] - X(I]

6.3e-1
4.3e-1
2.7e-1
2.4e-1

'.95e-1
1.8e-1
'.2e-'

4e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(Xln-i+1] - Xli])

3.185e-'
1.415e-1
6.807e-2
4.654e-2
2.822e-2
1.8098-2
7.1168-3
7.84e-4

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.288e-'
3.954e-'

Wcalc = .9472652 Wtable • .887 WUllc - VUble • .0602652
======"=====================~.==a=a ,.,.,MININI ~.N c.==:m===••az=======================••=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aaasza__._....a_.....-nan··.a.~=au:&aiJiaaa:::&i1.IZ~....~__~II.IIC=:::I==II:u:========_=IZ.==

• Site:
Location:
Chelllf cal:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND SELENIUM Cqa/Itg)

Date:
Fflenallle:
Operator:

11129/94
BKGSE
AEH

: ...........-_..........__._.....acsall••_ ••=--_a~••D8I1•• .aaaaaall.II._.........II••• :

calculate W: W• C1/d)*CSumCAi*CX[n-i+1] - X[f]»)**2
: ••• ••• ••• •• ._--_•••_-------.--------_._ ••••_------------._._----- a:

Log-noMll8l Dfstrfbution: Ai X[n- f+1] - X[f] Ai*CX[n-i+1] - Xli])
.....--- -..-_..----_... .._-_....-.----.----

.5056 1.548813 .7830800
.329 1.083345 .3564204

.2521 .7537718 .1900259

.1939 .6539265" .1267963

.1447 .5007753 .0724622

.1005 .4578331 .0460122

.0593 .2947995 .0174816 .

.0196 •1026542 .0020120
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUIIIIlIt ion: 1.594291
SUIIIIlItion**2: 2.541763

Wcalc " .9794742 Wtable .. .887 WCalc - Wtable .. .0924742
:============================••:1:== e===:=====::=:=========::=:===:===::========::

Arithmetic Average: .4090625 Gee-trlc Mean: 3.781e-1



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
_·._··__....._.__11................'...:&.........." ...:111........._ .._......._ ........:~_..=-._..=un:&lUZI:IIC==1I::

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND SOOlllt (lilli/kg)

Date:
Fil...e:

"Operator:

1"29/94
B1CGNA
AEH: ••_ •• ~nrzn·_..........................__•••:

Enter Number of OCcurrences (n): 20 (n IIJSt be >- 3)
:~..=.aa.....aDs......................................aacaa......._=aa.......................................:

Enter Variates (X): 5eq)le X )(**2 LN[X] LN[x]-2
..------ ---_._-_. ---_.._-- ...------ ---_._._-

1 12 1.44e2 2.484907 6.174761
2 13.45 1.8090e2 2.598979 6.754692
3 15.55 2.4180e2 2.744061 7.529869
4 19.15 3.6672e2 2.952303 8.716Q91 .
5 22.9 5.2441e2 3.131137 9.804018
6 25.3 6.400ge2 3.230804 10.43810
7 26.4 6.9696e2 3.273364 10.71491
8 26.8 7. 1824e2 3.288402 10.81359
9 27.3 7.452ge2 3.306887 10.93550

: 10 27.3 7.4529e2 3.306887 10.93550
11 28 7.84e2 3.332205 11.10359
12 30.1 9.0601e2 3.404525 11.59079
13 30.7 9.424982 3.424263 11.72557
14 33 1.089e3 3.496508 12.22557
15 34.1 1.1628e3 3.529297 12.45594
16 41 1.681e3 3.713572 13.7'9062
17 80.5 6.4803e3 4.388257 19.25680
18 118 1.3924e4 4.770685 22.75943
19 123 1.5129e4 4.812184 23.15712
20 147 2.160ge4 4.990433 24.90442
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

-_....... ......... ...._. __ . -------..
SlJlIlI1It Ion: 881.55 68711.27 70.17966 255.7869

: ••DDD••••••••••••••••••=•••=.................................... . .............••••••...•......•..•••••••••. :
calculate d: d - Sum(Xt"2) - (1/n)-(su.(lt)"2) d • 29854.75 (normal distribution)

d • 9.527653 (log-normal di 8trlbution)
.============••: •••••===••==.............................................................a..=m••••••••••••••••••••



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
••••_ _ r· _·•., ..,_:~.aaau••·-.nr:nKa-=:••_-=====Il=a:zs==zr=========:za:

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND SODIUM (lIlll/kg)

Date:
Fileneme:
Opel"atol":

11/29/94
BlGNA
AEH

:_. =--._1I ----=aa__SD8~1I&&aIUI.1UIaG••_ :

Calculate W: W.. (1/d)*(Sum(Ai*(X[n-i+1] - X[f]»)**2
:--_•• --_ •• --_._------------------------- •• ------------------_ •••• ---- ••• --- ••• --- •• ------_ •• _-------------- a:

Normal Distl"ibution:

SUlIIl8tion:
SUlIIl8t i on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[f]

1.35e2
1.0955e2
1.0245e2
6.135e1

1.81e1
8.8eO
6.680
3.980
2.8eO
7e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

I

Ai*(X[n-i+1] .- XU])

6.390981
3.5177e1
2.6278e1
1.2791e1
3.0517.0
1.173980
6.6868-1
2.773e-1
1.182e-1

9.8e-3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4345e2
2.0579e4

Weale c .6893136 Wtable • .905 weale • Vteble a •• 215686



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - ·PAGE THREE OF THREE
....-_.__.IIa=a=a:::a.IUlI==-....... a=...,........-=.........=-=-~.IIR-="'n"'!'en"D'··_.· ••II~aJU:_.Dr.=:znnrz:JI========

Site:
Location:
Ch_Ical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND SCIlJUM (llI9/kg)

Date:
Filen8IIIe:

Operator:

11/29/94
IKGNA
AEH

•. calculate W: W• (1/d)*(Sum(Ai*(X(n-i+1] - X(I]»)**2
:----.----_._----_ ----_.---_ __ .-----_ ----- ..-----------_ _- .. -_ --- - _--:

Log-nol'llllll Distribution: Ai X(n·i+1] - XU] Ai*(X(n-i+1] - Xli])
......-- ... -_ ...... ---- -----._._.-.---... --

.4734 2.505526 1.186116

.3211 2.213205 .7106602

.2565 2.026624 .5198291.. .2085 1.435954 .2993965

.1686 .5824352 .0981986

.1334 .2984930 .0398190
.•1013 .2231436 .0226044
.0711 .1358608 .0096597
.0422 .0976385 .0041203
.014 .0253178 .0003544

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUIIIl8tion: 2.890758
SUIIIl8t ion-2: 8.356483

WCelc .. .8770767 Wtable • .905 WCalc - Wtable .. -.027923

Arithmetic Average: 44.0775 Gecuetrlc Melin: 3.3414e1



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chemical: THALLIUM
er Matrix: BACKGROUND SOIL

Enter number of samples: 16
Degrees of Freedom: 15

Enter s..,le results (use 1/2 CRDL for non·detects)

No. Cone. log(Cone.) (XI -Xbar)-2 (XI·Xbar)-2

-------_.- ------------ ---.--_....-
1 .08 -2.52573 .0009766 .0661336
2 .085 -2.46510 .0006891 .0386280

3 .105· -2.25379 .0000391 .0002181
4 .1 -2.30259 .0001266 .0011574

5 .095 -2.35388 .0002641 .0072785
6 .105 -2.25379 .0000391 .0002181
7 .085 -2.46510 .0006891 .0386280

8 .2 -1.60944 .0078766 .4344473
9 .075 ·2.59027 .0013141 .1034929
10 .29 -1.23787 .0319516 1.062321
11 .09 -2.40795 .0004516 .0194272
12 .09 -2.40795 .0004516 .0194272
13 .09 ·2.40795 .0004516 .0194272
14 .095 -2.35388 .0002641 .0072785
15 .105 -2.25379 .0000391 .0002181
16 .09 -2.40795 .0004516 .0194272
17 0 0 ·0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: .11125 -2.26856 .0554226 .3500218
.1034606

Upper 951 conficlenc:e Limit on arithmetic lllean: .1355390
Upper 951 conficlenc:e llAiit on geanetric llleen: .1307882



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE•••__._InIIIII._II_~_II ...._-.snauuaaa_.._...IIIUI•••••" .II==
Site:
Location:
ChemicaL:

SUBASE NEW LONDON
GROTON, CT
BACKGRClJND THALLIUM (~/kg)

Date:
FIl_:
Operator:

11/29/94
BlCGTL
AEH

Enter Number of OCcurrences (n): 16 (n must be >= 3)
: _=g====III1=-=......=.am=aaaaaa:a:=••II=a=II.Il~·a.c..=••••_=-=IUlJ:nUIII&:IIUaUI.II_II_I2I1.....=II....-az:nz:II___IUI___ :

Enter Variates (X): S8q)le X )(**2 LN[X) LNOO-2
_._--... -..--_._. .------_. -_...---. ._-------

1 .075 5.625e-3 -2.59027 6.709484
2 .08 6.4e-3 -2.52573 6.379305
3 .085 7.225e-3 -2.46510 6.076738
4 .085 7.225e-3 -2.46510 6.076738
5 .09 8.1e-3 -2.40795 5.798202
6 .09 8.1e-3 -2.40795 5.798202
7 .09 8.1e-3 -2.40795 5.798202
8 .09 8.1e-3 -2.40795 5.798202
9 .095 9.025e-3 -2.35388 5.540743

10 .095 9.025e-3 -2.35388 5.540743
11 .1 1e-2 -2.30259 .5.301898
12 .1OS 1.103e-2 -2.25379 5.079592
13 .1OS 1.103e-2 -2.25379 5.079592
14 .1OS 1.103e-2 -2.25379 5.079592
15 .2 4e-2 -1.60944 2.590290
16 .29 8.41e-2 -1.23787 1.532333.. 17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
4D 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

••....... ......... --------- ...._-_.-
~tl ..: 1." ."'" -36.2970 84.17986

:z==============••:=CIl................ • ................III1••ac.==...II=.II••II.II.a:

CaLculate d: d a SUIlCXI-Z) C1",)DC".' .-,) CI • .046075 (noMllllL distribution)
CI • 1.837729 ""'(log-normaL distribution)

=.==========c====•••=:••••=•••••••• II ...........IIII..IIII•••••=••••••••••lIa••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
• ·nsrrPSPP__._····•• 'all"...-==-._.=-=-._~.-=a•••IZII=~=IUI:•••=.==a=••=.c

Sfte:
Location:
Chemical:

SU8ASE NEW LONDCIl
GROTCIl, CT
BACKGROOND THALLIUM (~/ltll)

Date:
Filename:
Operator:

11/29/94
BKGTL
AEH

C8lculate.W: W. (1/d)*(Sum(Af*(X[n-f+1] - X[f]»)**2
:-.....-._-----------_ ..------------ ..----------------._--------------- ...---------_._._-------_._------ .. -------:

Normal Distrfbutfon:

SUlIllII t ion:
SUlIllIItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[f]

2.15e-1
1.2e-1

2e-2
2e-2

1.5e-2
1e-2
5e-3
5e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1] - X[f])

1.087e-1
3.948e-2
5.042e-3
3.878e-3
2.171e-3
1.0OSe-3
2.965e-4

9.8e-5
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.607e-1
2.582e-2

Wcalc " .5603068 Wtable • .887 Wcalc - "table" ••326693

•

===========================.==••===c ===0=•••============================ ==••=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE

stte:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND THALLllil (~/kll)

Date:
Fil.-:
Operator:

1"29/94
BKGTL
AEH

:---=•••_atlS_..aaaa.aaIlI:J....allll_~__SllD........-zI_a:IIa~a···nnn_•••"."r.··...._IIIn:=1:UIall:

calculate W: W.. C1/d)*CSumCAi*CX[n-i+1) - X[i))**2
: • •••• __ •••• __ .-•• • ••• ••• • __ --- •••••• - ••••••••• --_ •• -.---_ •••• ----- ••• --_ •••••• --- we:

LOIl-nol'lll8l Distribution: Ai X[n-i+l] - X[f] Ai*CX[n-i+l] - X[f])
_... ---- ---_.----_..... .... -_ .... _---_.----
.5056 1.352393 .6831698
.329 .•9162901 .3014591

.2521 .2113091 .0532110
•1939 .2113091 . .0409128
.1441 .1541501 .0223056
.1005 .1053605 .0105881
.0593 .0540612 .0032062 .
.0196 .0540672 •0010591

0 "'0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUIIIl8tion: 1.116634
SUlIIl8t Ion**2: 1.246870

wealc .. .6184845 Wtable • .887 Wcalc • Wtable .. -.208515

Arithmetic Average: .11125 coec.etrlc Mean: 1.035e-1



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC'MEAN

.er Chemical: VANADIUM
er Matrtx: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)-2 (Xi-Xbar)-2
.---_..--- ------.----- --_.-----_.-

1 23.4 3.152736 2.4649 .0002093

2 16 2.772589 80.4609 .1557212
3 25.2 3.226844 .0529 .0035569
4 24.6 3.202746 .1369 .0012633
5 33.3 3.505557 69.3889 .1144831
6 35.1 3.558201 102.6169 .1528788
7 29.4 3.380995 19.6249 .0457065
8 25.2 3.226844 .0529 .0035569
9 28.5 3.349904 12.4609 .0333793

10 29.1 3.370738 17.0569 .0414262
11 17.8 2.879198 51.4089 .0829472
12 17.3 2.850707 58.8289 .1001706
13 28.4 3.346389 11.7649 .0321073
14 23.9 3.173878 1.1449 .0000445
15 26.8 3.288402 3.3489 .0146889
16 24.2 3.186353 .5929 .0003667
17 33.2 3.502550 67.7329 .1124569
18 35.5 3.569533 110.8809 .1618684
19 9 2.197225 255.0409 .9408599
20 13.5 2.602690 131.5609 .3186763
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 . 0

30 0 0 0
31 . () 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Meen: 24.97 3.167204 7.~499 .S4916Z0 .
23.74101

Upper 951 confidence limit on ertthllletic -.en: 11.T7007
Upper 951 confidence l tmlt on lleametrtc -.en: Z9.J211S



SHAPIRO AND "ILK" TEST FOR GOmIiESS OF FIT - PAGE OIIE OF THREE
_ .......~aasa__·_·.D. .=- • ._~. ••------=

Site:
Location:
Chellli eel :

SUBASE liE" LOIIDOII
GROTOII, CT
BACKGROUND VANADllJlI (~/k9)

Date:
Filerune:
Operator:

11129/94
BKGY
AEH: ~_··__".~ _ _..,,__ .aau,..__ I11"__ a _.:

: Enter lIlJd)er of OCcurrences (n): 20 (n IlU8t be u 3)
: ........._ ••IIa:aaIl__••aa=••••II••_._____-=-~SII_zz:nt_.......=.==:un::rasallll..___IUUI:

Enter Variates (X): SlIq)le X X**2 LII DC] LIIDC]-2
. _.--._. ......-- . ......... _._----- . ---------

1 9 8.1e1 2.197225 4.8277'96
2 13.5 1.8225e2 2.602690 6.773994
3 16 2.56e2 2.772589 7.687248
4 17.3 2.992ge2 2.850707 8.126528
5 17.8 3.1684e2 2.879198 8.289784
6 23.4 5.4756e2 3.152736 9.939744
7 23.9 5.7121e2 3.173878 10.07350
8 24.2 5.8564e2 3.186353 10.15284
9 24.6 6.0516e2 3.202746 10.25758

10 25.2 6.3504e2 3.226844 10.41252
11 25.2 6.3504e2 3.226844 10.41252
12 26.8 7.1824e2 3.288402 10.81359
13 28.4 8.0656e2 3.346389 11.19832
14 28.5 8.1225e2 3.349904 11.22186
15 29.1 8.4681e2 3.370738 11.36188
16 29.4 8.6436e2 3.380995 11.43112
17 33.2 1.1022e3 3.502550 12.26786
18 33.3 1.108ge3 3.505557 12.28893
19 35.1 1.2320e3 3.558201 12.66080
20 35.5 1.2603e3 3.569533 12.74156
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
31 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0......._. .......-- --------. ----_....

SlIlIIIIItlon: 499.4 13466.64 63.34408 202.9400
:••••a··•••••••••••=•••••==••aa.............................................==nD""==""••o.aa....a.ca.a.=••a......:

Calculate d: d D Sum(XI-2) . (1/n).(su.(XI)-Z) d D 996.622 (normal distribution)
d • 2~316368 (log-normal distribution)



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND VANADllit (lll9/kll)

Date:
Fi lename:
Operator:

11/29/94
BKGV
AEH

: a ~• .............................. :

Calculate W: W• (1/d)*(Sum(Ai*(Xln-i+1] - Xli]»)**2
:-------_._----- .. -_ -------- ---------- ..---- .----------.--.-._.._-_..---_.--_..--------_._----~._._._--:

Normal Distribution:

SUlIII8 t ion:
SUlIII8t i on**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Xln-i.1] - xm

2.65e1
2.16e1
1.73e1
1.5ge1
1.16e1
5.7eO
4.680
4.2eO
2.2eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(Xln-i+1] - Xli])

1.2545e1
6.9358eO
4.4375eO
3.3152eO
1.9558eO
7.604e~1

4.660e-1
2.9868-1
9.284e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.0807e1
9.4907e2

Wcelc = .9522906 Wteble .. .905 Wcalc - Wtable .. .0472906



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
~.~IGUIaIlllC.=---=-=="=============--====-_=IIIID=--=s::un:a= .........aa==",....=:~============IZ=========::===

Sfte:
Location:
Chemical:

SU8ASE NEW LONDON
GROTON, CT
BACKGRClJIID VANADIUM (QJ/kll)

Date:
Fflenlllle:
Operator:

11/29/94
B1CGV
AEH

calculate W: W.. (1/d)*(Sum(Af*(X[n-i+1] - X[f]»)**2
._-_..- -_ --------_ _-------_ ..--- -- --- -- __ .. ----_ ---_ .•.•. _----- .. ---_.-. .

LOll-normal Distribution:

SUlIlI8tion:
SUlIlI8t ion**2:

Ai

.4734

.3211

.2565

.2085

.1686

.1334

.1013

.0711

.0422
.014

o
o
o
o
o
o
o
o
o
o
o
o
o
D
o

X[n- i+1] - X[f]

1.372308
.9555114
.7329687
.6518434
.5017'962
.2180022
.1760256
.1600365
.0856554

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1] • X[i])

.6496507

.3068147

.1880065

.1359093

.0846028

.0290815

.0178314

.0113786

.0036147
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.426890
2.036016

Wcalc " .8789688 Wtable • •90S weal, • "Ubi•• -.026031

Arithmetic Average: 24.97 ~rIC""': 2.3741e1



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

er Chemical: ZINC
er Matrix: BACKGROUND SOIL

Enter number of samples: 20
Degrees of Freedom: 19

Enter semple results (use 1'2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xber)-2 (X;-Xber)-2
------_... .....-----_. --_ ... _-_ ....

1 19.4 2.965273 63.8401 .0411210
2 13.9 2.631889 181.9801 .2874754

3 19.7 2.980619 59.1361 .0351328
4 18.5 2.91m1 79.0321 .0626428

5 25.6 3.242592 3.2041 .0055556
6 26 3.258097 1.9321 .0081073
7 20.4 3.015535 48.8601 .0232627

8 20.8 3.034953 43.4281 .0177165
9 23.7 3.165475 13.6161 .0000067
10 31.3 3.443618 15.2881 .0759344
11 21.1 3.049273 39.5641 .0141094
12 19.2 2.954910 67.0761 .0454312
13 21.7 3.077312 32.3761 .0082345
14 22.4 3.109061 24.9001 .0034804
15 17.4 2.856470 99.8001 .0970858
16 17.4 2.856470 99.8001 .0970858
17 125 4.828314 9527.712 2.756455
18 34.2 3.532226 46.3761 .1326194
19 25.6 3.242592 3.2041 .0055556
20 24.5 3.198673 8.3521 .0009374
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30' 0 0 0

31 0 0 0
32 0 0 0

33 0 0 0

34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0

Mean: 27.39 3.168056 23.46271 .4423591
23.76125

Upper 951 confidence limit on arithmetic ....: 36.46106
Upper 951 confidence limit on geometric ....: 31.'""



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
~." ••"."""_.IUZ_••II.g.aaa--=-............___........_._=a_...===.=..==....

Site: SUBASE NEW LONDON Dete: 11/29/94
Locetion: GROTON, CT Filenllllle: BKGZN
Chemicel: BACKGRClJND ZINC (lll9/kg) Operetor: AEH

: ....~..........aa................................--=aa.........................aaa...........aa................:

: Enter Number of OCcurrences (n): 20 (n lUSt be >= 3)
:•••••aaa=aa===II===.....=cm========aaa=======..a=====-=a&Aaa:aa===--==-==-.=======::.=====aall.m:==-==....caa:.... :

Enter Varietes (X): S~le X X**2 LN[)U LNOO-2
---_._.- --_ .._--- ..-- ...-- .----_ ... ...--_ ...

1 13.9 1.9321e2 2.631889 6.926839
2 17.4 3.0276e2 2.856470 8.159422
3 17.4 3.0276e2 2.856470 8.159422
4 18.5 3.4225e2 2.91m1 8.51~ ".
5 19.2 3.6864e2 2.954910 8.731495
6 19.4 3.763682 2.965273 8.792844
7 19.7 3.880ge2 2.980619 8.884087
8 20.4 4.161682 3.015535 9.093451
9 20.8 4.3264e2 3.034953 9.210940

10 21.1 4.4521e2 3.049273 9.298066
11 21.7 4.708ge2 3.077312 9.469851
12 22.4 5.0176e2 3.109061 9.666260
13 23.7 5.616ge2 3.165475 10.02023
14 24.5 6.0025e2 3.198673 10.23151
15 25.6 6.5536e2 3.242592 10.51441
16 25.6 6.553682 3.242592 10.51441
17 26 6.76e2 3.258097 10.61519
18 31.3 9.796ge2 3.443618 11.85851
19 34.2 1.169683 3.532226 12.47662
20 125 1.5625e4 4.828314 23.31261
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0. 41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0......... _...._--- .-.------ .-------.
S~tlon: 547.8 25463.72 63.36112 204.4495

:.======11••••••••••••0.........................................................=====.==•••lIas••••lla........=-••••:
Calculate d: d = Sum(XI-2) - (1/n)*(SUI(XI)-2) d • 10459.48 (nol'lll8l distribution)

d • 3.717950 (log-normal distribution)
•••=======.=11.....................................................................a.........................a•••••



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
.8D ~~__.".=IPIZ:UIDa=~II8IUUUK1lIllJll..II=====~=:l:II1ii:====================

Site:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND ZINC (lI8/kg)

Date:
FflenlMlle:
Operator:

11/29/94
BlGZN
AEH

Calculate W: ·W. (1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:-_...--_ ... -_ ...------_ .. -_ .._-_ ..._--------_ ..------ ...-- ..--.- ..--- ..... -_ ..--- ..----------_..-- ....----------:

Normal Distribution:

S~tion:

S~tion··2:

Af

.4734

.3211

.2565

.2085

.1686

.1334
;1013
.0711
.0422

_014
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

1.111e2
1.68e1
1.3ge1
7.5eO
6.4eO
6.2eO
4.8eO
3.3eO
1.6eO
6e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1]. - X[i])

5.2595e1
5.3945eO
3.5654eO
1_5638eO
1.0790eO '
8.271e-1
4.862e-1
2.346e-1
6.752e-2

8.4e-3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.5821et
4. 3324e3

Wcalc .. .4142113 Wtable • .905 Wcalc: • Vtable. • .490789



SHAPIRO AND WILK WlEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

SUe:
Location:
Chemical:

SUBASE NEW LONDON
GROTON, CT
BACKGROUND ZINC (IV/kg)

Date:
Fflenallie:
Operator:

11/29/94
BKGZN
AEH

: a a -.aa :

:' Calculate W: W~ (1/d)*(SumCAi*CX[n-i+1] - X[I]»)**2
:- --_.._---_.._---_.------_._---_._----_ --_ -------_ --_ ----_..-. __ ._------------:

Log-normal Distribution: Al X[n-i+1l - X[f] AI*CX[n-i+1l - X[t])
-------- ..-_........... ....--_..--------_..
.4734 2.196425 1.039788
.3211 .6757554 .2169851
.2565 .5871479 .1506034
.2085 .3403258 .0709579
.1686 .2876821 .0485032
.1334 .2773193 .0369944
.1013 .2180545 .0220889
.0711 .1499401 .0106607
.0422 .0741080 .0031274
.014 .0280392 .0003925

0 '0 0
0 0 0 ..
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIII8tion: 1.600101
SUlIII8t ion**2: 2.560324

Wcalc II .6886386 Wtable • .905 weale - Wtable ~ -.216361

Arithmetic Average: 27.39 GeoIlIet ric Mean: 2.3761e1



APPENDIX F.2

REGION III COC SCREENING CONCENTRATIONS



United States
:=nv:ronmental Protection Agency
~~· ..:.J:==:':i="

Region III
Philadelphia PA 19107

EPA/903/R·93-001
January 1993

Region 11/
TechnicaJ Guidance Manual
Risk Assessment

Selecting Exposure Routes and
Contaminants of Concern by Risk-Based
Screening

EPA Contact: Dr. Roy L. Smith

EPA
Region III

Hazardous Waste Management Division
Office of Superfund Programs
January 1993

Human health risk assessment includes effort-intensive steps which require many detailed calculations by experts. Most
baseline risk assessments are dominated by a few chemicals and a few routes of exposure. Effort expended on minor
contaminants and exposure routes, i.e., those which do not influence overall risk, is essentially wasted. This guidance
is intended to identify and focus on dominant contaminants of concern and exposure routes at the earliest feasible point
in the baseline risk assessment. Use of these methods will decrease effort and time spent assessing risk, without loss
of protectiveness. This guidance is not intended for other risk assessment activities, such as determining preliminary
remediation goals. .

SELECTING CONTAMINANTSAND EXPOSUREROUTES
OF CONCERN

Most samples from hazardous waste sites are analyzed
for 103 target compounds and analyees recommended
by the EPA Superfund program. Semi-volatile analysis
can detect additional tentatively identified compounds
not on the target lists. Special analytical services
procedures, if used, may find still more contaminants.
The combined number of contaminants detected at a
site sometimes exceeds one hundred.

While EPA considers it necessary to gather information
on many contaminants, very little of this data actually
influences the overall quantitative assessment of health
risk. For most Sites, baseline risk assessments are
dominated by a few contaminants and a few routes of
exposure. The remaining tens, or hundreds, of
detected contaminants have a minimal influence on total
risk. This ·small impact is lost by rounding. Entire
environmental media may contain not a single
contaminant at a concentration which could adversely
affect public health. Quantitative risk calculations using
data from such 'risk-free" media have no effect on the
overall risk estimate for the site..

The EPA baseline risk assessment process at several
points requires careful data evaluation by scientific

experts. These evaluations, which are contaminant­
specific, include: (1) statistical comparisons between
site-related and background samples, (2) special
handling of undetected contaminants, (3) calculation of
toxicity equivalence, (4) evaluation of frequency of
detection, and (5) comparison with MARs. Because
overall risk is usually driven by a few contaminants and
exposure routes, effort spent in detailed evaluation of
minor contaminants and routes of exposure is
essentially wasted. For some sites, this wasted effort
exceeds 90% of the tOtal.

The baseline risk assessment process can be made
more efficient by focusing on dominant contaminants
and routes of exposure at the earliest feasible stage.
The mechanisms recommended for this are (1) a re­
ordering of the process of eliminating contaminants and
routes of exposure, and (2) use of a risk·based
concentration screen. Appropriately used, this process
can dramatically reduce the ·effort of risk assessment,
while not changing the result significantly.

EXlSTING GUIDANCE

Chapter 5 of "RAGS IA" (Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation Manual
(Part A); EPA, 1989) provides a detailed procedure for
evaluating data for a baseline risk assessment. This



procedure inc!udes steps by which the risk assessor

selects contaminants of concern in each exposure

medium. These steps are summarized in Table 1.

There are two major limitations to the RAGS procedure.

First, the eliminating step (a concentration toxicity

screen) comes late in the process. Many of the

preceding steps (!Uk evaluation of quantitation limits,

.comparison ~ith baCkground, calculation of toxicity

equivalence, and evaiuation of frequency of detection)

are contaminant- and medium-specific. They require

the sustained attention of an expert, and cannot be

automated. If the contaminant is eliminated, this work

is wasted.

The second limitation is that the concentration toxicity

screen compares only relative risk among contaminants

in the same medium. While very efficient at selecting

dominant contaminants in each medium, this method

does not evaluate significance of total risk for the

medium. Thus, the concentration toxicity screen can

eliminate contaminants, but not routes of exposure.

RECOMMENDED MET1-IODOLOGY

This guidance makes two changes intended to remove

the limitations in existing guidance. These

recommendations are intended for baseline risk

assessments.

.1. Re-ordering at stepS. The eliminating screen is

moved fOfW8.rd in the data evaluation process to a point

immediately following data quality evaluation. The new
process is shown in Table 2. Effort-intensive steps such

as evaluation of quantitation limits and comparison with

background now follow the eliminating screen. The

steps are divided into four categories: data quality

evaluation, initial data set reduction, re-inclusion of

special cases, and optional final data set reduction.

The data quality evaluation steps (8V8luating

appropriateness of methods and qualifiers, significance

of blank contamination, and need for special analyses)

should be done as described in RAGS IA. Chapter 5.

Next, the risk assessor should consult with me RPM to

discuss the use of the risk-based concentration table

(described in item [2] below) as a screening

mechanism. With the RPM's approval, the risk assessor

should reduce the data set and document the rationale

for eliminating contaminants and routes of exposure

from further analysis.

Alter the initial data set reduction, the risk assessor and

RPM should consider re-including specific

contaminants on the basis of historical data, toxicity,

mObility, persistence, bioaccumulation, special exposure

2

roures, special treatability problems, or exceedance of

ARARs. These activities should proCeed as described

in Section 5.9 of RAGS IA.

Finally, optional further reductions in the data set mae

be justified, based on the status of a contaminant as a

essential nutrient, low frequency of detection, or no

statistical difference between site and tackground

levels. These evaluations, the most comr::cated and

contaminant-specific, are saved for last.

2. SCreening by risk-based concemr.:'-:ons. The

screening method is changed from .·~e relative

concentration toxicity screen of RAGS IA to an absolute

comparison of risk. This is done by means of a table of

risk-based concentrations (Appendix I). This table

contains levels of nearly 600 contaminants in air,

drinking water, fish tissue, and soil, which correspond

to a systemic hazard quotient of O. 1 or a lifetime cancer

risk of 1~. The risk-based concentrations were

developed using protective default exposure scenarios

suggested by EPA (1991) and the best available

reference doses and carcinogenic potency slopes (see

the table for sources), and represent relatively protective

environmental concentrations at which EPA would

typically not take action.

The risk-based concentration screen is used as follows.'

(a) The risk assessor extracts the maximum

concentrBtion of each substance detected in each

medium.

(b) ff the maximum concentration exceeds the risk­

based concentration for that medium, the

contaminant is retained for risk assessment, for all

routes of exposure invoMng that medium.

Otherwise the contaminant is dropped for that

medium.

(c) If a specific contaminant does not exceed its risk­

based concentration for any medium, the

contaminant is dropped from the risk assessment.

(d) ff no contaminant in a specific medium exceeds its

risk-based concentrBtion, the medium is dropped

from the risk assessment.

(e) All contaminants and exposure routes which are

dropped are kept on a sub-list and considered for

re-inclusion, based on special properties.

(f) If the risk assessor wants to include a route of

exposure not covered in the risk-based

concentration table, the equations provided in

Appendix I can serve as the basis for new risk-



based concentrations. Similarly, the risk assessor
can use the same equations to calculate Bltemate
risk levels (i.JL....other than a systemic hazard
quotiem of O. 1 and lifetime cancer risk of 1ua) to be
the basis for screening.

SUMMARY

The process by which contaminants and exposure
routes are selected in quantitative risk assessment can
be made less effort·intensive by two simple changes.
First, high-effort steps should be posrponed until later in
the selection process, because performing these
operations on trivial contaminants and exposure routes
is pointless. Second, changing from a relative
concentration toxicity screen to an absolute risk-based
concentration screen improves the risk assessor's
ability to focus on dominant contaminants and exposure
routes at an earlier stage.

REFERENCES

EPA, 1991. Human HeBlth Evaluation ManusJ,
SupplementalGuidance: ·StandardDefaultExposure
Factors·. OSWER Directive 9285.6-03, Office of
Emergency and RemediBl Response, March 25,
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Office of Emergency and RemediBl Response,

. December, 1989. EPA/540/1-89/002.
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Table 1. Summary of· existing EPA guidance on selecting contaminants of concem (EP~ 1989. chapter 5)

Section 5.1: Combining data from site investigations

1. Determine if methods are appropriate

2. .Evaluate quantitation limits

3. Determine if qualifiers are appropriate

4. Determine if significant blank comamination exists

5. Determine if special analyses for tematively idemified compounds are needed

6. Compare site samples to background

Section 5.9: Further reduction in the number of chemicals (optional)

7. Consult with RPM

8. Documem rationale for eliminating chemicals

9. Examine historical information

10. Consider exceptional toxicity, mobility, persistence. or bioaccumulation

11. Consider special exposure routes

12. Consider special treatability problems

13. Determine if comaminams exceed ARARs

14. Group chemicals by class. evaluate toxicity equivalence •

15. Evaluate frequency of detection

16. Evaluate essemiality

17. Use a concentration toxicity screen

4
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Table 2. EPA Region III guidance on selecting contaminants and exposure routeS of concern .

A. Data quality evaluation

1. Determine if methods are appropriate

2. Determine if qualifiers are appropriate

3. Determine if significant blank contamination exists

4. Determine if special analyses for tentatively identified compounds are needed

B. Reduce data set using risk-based concentration screen

5. Consult with RPM

6. Use risk-based concentration table to screen contaminants and· exposure routes of concern

7. Document rationale for eliminating chemicals and exposure routes

C. Consider re-including eliminated chemicals and routes, based on:

8. Historical information

9. Exceptional tOXicity, mobility, persistence, or bioaccumulation

10. Special exposure routes

11. Special treatability problems

12. ARARs exceedance

13. Toxicity equivalence of chemical class (e.g., CDD/CDFs, PAHs)

D. Make further specific reductions in data set (optionan

14. Evaluate essentiality

15. Evaluate frequency of detection

16. Compare site samples to badcground

5



Appendix I:
EPA Region ill Risk-Based Screening Table

Background Information

General: Separate carcinogenic and non-carcinogenic risk-based concentrations were

calculated for each compound for each pathway. The concentration in the table is the lower

of the two, rounded to two significant figures. The following tenns and values were used in

the calculations:

VARIABLE UNrrS VALUE LABEL

I-General:

Carcinogenic potency slope oral kg-dlmg • CPSO

Carcinogenic potency slope inhaled kg-dlmg • CPSi

Reference dose oral mglkgld • RfDo

Reference dose inhaled mglkgld • RtDi

Target cancer risk unitless 1.00e~ 1R

Target hazard quotient unitless 0;1 THQ

Body weight, adult kg 70 BWa

Body weight. age 1-6 kg 15 BWc

Averaging time carcinogens d 25550 ATc

Averaging time non-carcinogens d ED x 365 ATn

Inhalation. adult m3/d 20 IRAa

Inhalation. child m3/d 12 IRAc

Inhalation factor. age adjusted m3-ylkg-d 11.66 IFAadj

Tap water ingestion. adult Ud 2 IRWa

Tap water ingestion. child Ud 1 IRWc

Tap water ingestion factor. age adjusted L-ylkg-d 1.09 IFWadj

FISh ingestion gld 54 IRF

Soil ingestion. adult mgld 100 IRSa

Soil ingestion. child mgld 200 IRSc

Soil ingestion factor. age adjusted mg-ylkg-d 114.29 IFSadj

2-Residential·

Exposure frequency, residential dIy 350 EFr

Exposure duration. residential y 30 EDtat

6
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VARIABLE UNITS VALUE LABEL

Exposure duration. age 1-6 y 6 EDc

Volatilization factor Um3 0.5 VF

3.Qccupational

Exposure frequency, occupational dIy 250 EFo

Exposure duration. occupational y 25 EDo

• = Contaminant-specific toxicity parameters

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST,
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) withdrawn from IRIS, (6)
withdrawn from HEAST, and (7) other EPA documents. Each source was used only if
numbers from higher-priority sources were unavailable.

Algorithms:

1. Age-adjusted factors: Because contact rates with tap water, ambient air, and residential
soil are different for children and adults, carcinogenic risks during the first 30 years of life
were calculated using age-adjusted factors. These factors approximated the integrated
exposure from binh until age 30 by combining contact rates, body weights, and exposure
durations for two age groups - small children apd adults. The age-adjusted factor for soil
was obtained from RAGS ffi; the others were developed by analogy.

a. Air inhalation ([mJ~ y]/[kg' d)):

IFAadj = EDe ·IRAe ... (EDlol -EDe)' lRAa
BWe BWa

b. Tap water ingestion ([L' y]l[kg' d)):

[
'r:-Uf d" EDe· IRWe (EDrol -EDe)' IRWar"a y = ... .-;..---

BWe BWa

c. Soil ingestion ([mg· y]/[kg· d]):

EDe ·IRScIFSadj = --
BWe

(EDrol -EDe)' IRSa
... ~-------

BWa

7



2. Residential water use (~gIL). Volatilization terms were calculated only for compounds

with "•••" in the "voe' column. Compounds having a Henry's Law constant greater than

lO's were considered volatile. The list may be incomplete, but is unlikely to include false

positives. The equations and the volatilization factor (VF, above) were obtained from

RAGS lB. Oral potency slopes and reference doses were used for both oral and inhaled

exposures for volatile compounds lacking inhalation values. Inhaled potency slopes were

substituted for unavailable oral potency slopes only for volatile compounds; inhaled RIDs

were substituted for unavailable oral RIDs for both volatile and non-volatile compounds.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR . ATc . lOOO:!..
EFr . ([VF . IFAadj' CPSll + [IFWadj . CPSo])

b. Non-carcinogens: Calculations were based on adult exposure.

THQ . BWa . ATn . lOOO.:!..
E r ED (VF .IRAa IRWa)
rr' tot· +-

RfDi RfDo

3. Air (~glmJ). Oral potency slopes and references were used where inhalation values were

not available.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR . ATc . lOOO.:!
""

EFr . IFAadj . CPSi

b. Non-carcinogens: Calculations were based on adult exposure.

TIiQ . RfDi . BWa . ATn . lOOO.:!..
EFr . EDtot ·IRAa

4. Fish (mglkg):

a. Carcinogens: Calculations were based on adult exposure.

TR . BWa ·ATc

IRF
EFr . EDtot . -- . CPSo

lOOO!
q

8
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b. Non-carcinogens: Calculations were based on adult exposure.

THQ . RfDo . EWa . ATn

IREEFr . EDtot . -
lOoo!..

5. Soil commercial/industrial (mg/kg): The default exposure assumption that only 50% of
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult
occupational exposure.

a. Carcinogens:
TR· BWa·ATe

IRSaEFo· EDo . _ . CPSo
10' :!..

b. Non-carcinogens:
THQ . RfDo . BWa ·ATn

IRSaEFo ·EDo ._-
10' :!..

6. Soil residential (mg/kg):

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR . ATe

EFr . IFSadj . CPSo
10' :!..

b. Non-carcinogens: Calculations were based on childhood exposure only.

THQ . RfDo . EWe· ATh

EFr . EDe IRSe
Ilr :!..

9
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l.2e

20 n

41"

1110 "

1 "
Jt n

5SU ".

16n"

(I.lll "

180 "

0,16 II,

1l.14 "

I:M~ ~il
26 el
2.\ "11

11.11 cU

161MI"

IIU e

).1 "

3.9 "

1611 n._--_._--...
180 n

S50 n

~ouras: ;=IHIS h=!'EASE .=!!EASr.1I "':: ~'j~~~~,!~~!!"A~r ~="I'A -"CAD o=D,h~,EPA dOt.·um~n1s . "'=f;n~l V=d,.f, P-prOfJo~d l·='~n...;1'rJ c=c.~·~n.!!.8.~n.~.="""·~~:!!!~'8cn

V Ambienl Induslrial Residential

RIDo RfDi CPSo CPSi 0 MCL Tap water air Fish . soil soil

gContaminanl . . _ CAS mg/1<gAi~~ ·~!1..!~~~.d/mg .!g·d/m~ C m2IL uilli ~g/m3 m2/1(L~~'mgAti-=-'= mgJkg~=·.

Acephate . JOS60191 4.00E-OJ, 8.10E-OJ / 1.1 e 0.12 e 0.J6 e JJO e JI "

Acetaldehyde 1S010 i.51E-031 1.10E-OJ, 9.4" 0.81e

~cetochlor .. .__ ..... __ ..... __.!.__. J425682~ .-l~~::~ .~ .. __... .._. .__ .._.. .. ._. ~.~. 1_.J~__2l~_ 21lOO"

Acetone 61641 I.00E -01 , J10" J1 " t4 " 10000 "

Acetone cyanohydrin 15865 1 OIl!: - 02 h 2.8610 -03 h
260" I " 9.5 " 72110 "

Acetonilrile 15018 6.11010 -0.\, I43E-02 h
22" S.2" 0.81 n 610"

-------------- ---- -.-.,... -- ... -... _._-- -- ..._-- ._-._'- - -- - -----_.~--
--- .._ ... -.. - -'--'.'- -_. ----._---_ .. ~--_._._-_._,_._-_.- _. "-- .._-- ".-

Acetophenone 98862 I.lIOE-OI, 5.1IE-06... ••• 0.0042" 0.0021" 14 n IIKIOO n

Acinuurfcn 62416S99 UlIE - Ol , 41 " 4.1 " 1.8 n nOli n

~~~~~!!! _.._ . _ _. _!Q]~~ ._!~l~-(I! ~._.~:.?!~·II6.~_._ .. """_' ___._ .._ _._._. ._ ?~~ ~002!~. __.. _~:?~._._~!1OO~.

Acrylamide 19061 2,0IIE-04 I 4,~OEtOO, 45~EtOO, n.ols e 0.(lOI4 e 0.00111 e 0.64 e

Acrylic acid 19101 800E -02, 8.S11: -OS I 290" n.OJI " 11 n 82110 "

~~rylon~trile _.... " .... _ ..__101!~! _... ... 5,1IE-~~._~:~~g:~1 '. ~~8E~~... O_I~~_ .. ~026~ .~OOS~~ ....._ ~.~_~

Alachlor 15912608 I.()(II: -Ill, 8.00E -Ol h 0002 F 0.84 e 0.018 e 0.039 e .16 e 8 <

Alar IS9684S 1.50E -01 , 5S0" 55 n 20 n 15lMKI n 121~1 "

Aldica~h ."' __ .___ .. ._ ~~606~ ._.~~~-~~!. ... .. ""_ ... ._... 00010 ).1n 0~2.._"__ .. 014~ .!1~~....__._ ... 2:~"

Aldicarhsulfone 16468841.00E-OJ/ 0.0010 ).1" 0.31n 0.14n lOOn 1.8"

Aldrin J09002 3.00E-OSI 1.10EtOIl 1.11EtOI, O.OO4e O.OOOl1c 0.UUl1lge O.l1e Il.IlJ8e

~!!L__. . .__ "'_""_' ... _. __. 14223646 2SIlE::~~' __ . .. 910" 91" ._34..!! __ 26000~... __.!P'lII~

Allyl alcohol 101t86 SOlIE-OJ, 18 n 1.8 n 0.68 n SIO" 39 "

Allyl chloride 1010S1 S.OOE-02 ... 2.861::-04 1 180 n 0.1" 6.8 n SIOll" J911"

~!uminum ._.. _.. ... '..' _. 1429905 .-!~g! ~~.__._.. . . ... .....__ 11000" _. __UOO.~_ . __390 ~._ Jooooo~ .._._~~~~ "

Aluminum phosphide 20859738 4.00E-04 / I.S" O.IS" 0.OS4 n 4t " ).1 n

Amdro 6148S294 ).OOE-04, 1.1 " 0.11 " 0.1141 " 31 n 2..\"

Ametryn . . _8)4128 9.00E-0l.~ .. .._.__._ J)" ).3" 1.2.~__'?~.~_.__... 111"

m-Aminophenol S9121S 1.00E-02 h
260" 26" 9.S n 7200 n

4-Aminopyridine S0424S 2.00E-OS h
0.013" 0.0013" 0.01121 n 2 n

Amitral . ._.__ _. _. __ . _J30896!! -!:SOE-O)_,__ .__ . . 9.1." 0.91 " ._~~_~._._._l60 " _

Ammonia 1664411 2.86E-02 , 100 " 10 "

Ammonium sulfamale 1113060 2.00E-01 I
no" 13 n 21" 21l1MKI"

Ani!ine __. __. 62SJ3 2.86E-04, S.70E-OlL_..... . .. I" O.t " O:~~~ ...__ SIlO =-__.
Antimony and compounds 7440360 4.00E-04 I 0.006 F I.S" O.IS" 0.OS4 n 41 "

Antimony pentolide 1114609 S.OOE-04" 1.8 n 0.18" 0.068" SI "

Anlimony polassium tartrate )04610 9.00E -04 " ).) " 0.]) " O. ,2 n _.'?! ~_ .......

Antimony letrolide 1)32)16 4.00E-04" I.S n O.IS n 0.0~4 " 41 "

Anlimony Iriolide 1J09644 4.0111::-04 h
I.S,. O.IS,. -·e.8S4,. 41 "

~~!!!~. . . ._~ _._.__ . _ .._.. __ . ?~~!~~~. !:~Ig=_~I~~_._. ._._... ___ . .. __ . ..:!?~__ ._. ~1 ~ ..__ ~:~." __..._!~~,,.

Aramire 14OS18 S.001::-02" 2.~E-02, 2.4910-02' 2.1 e IUS e 0.1l e 110 e

•

c 1440)82 J.lMIE-04 I tl.ll~ • 1.1 n n.lI" 0.1141 " )1 "

__ . .~~ l~~ carcin~!!L. .__.. ._ ....1440.\2 ~:~!~ -~~ ._._.__ ._ _.!:.?5E tOOL_.!~!g !.~~.! . ._~~~ :.._... IlOJ8.~. ll~!.~ ~~!~ ~ ..•~ ~
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SoUIUS: j;IRIS h;IIEASI' • ;IIEASJ'.II. ..'''' Wilhdr~~'!! !!om /HIS or !1CA~!~"'EI'A -J.:(~QQ=Olhc~.I;I'AdocURlclI" .. F'" (;II~.Q;d"(I.1'=proposed 1'=Icn!~!1~_l £ =~~!!!!!8~ !!:: ""'.'~~~!!!~!:"!!
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S~ll "

.11 "
2.\11 n

21M) "

2.\110 "

Wll"

211 "

1811 "
!! c

1I.IM128 <

) IlIlMI n

111149 c

2.IIM' n

).8 c

U IS <

11.78 "

120 n

.1'10 n

U,S8 c

'J,I c

0.IM129 <

9.1 e

46 c

.1911 n

700 n

99 <

2.6 e

260 n

1161 e

IIIn

ISOU n

SIlJ() n

SliM' "

4111 n

.\ 100 n

.?6IMJ n

IIM"l"

J HMIO n

0.1112 <

41lMIOU n

1122 e

.\ IlMlO n._.. _-_.. -

17<

4.1 n

3,4 n

0.S4 nI.S nI~ n

2 F

MCL
mlllL

Ambienc dInduslrial Residential

T~p;terl air ~ _ soil soil

m3 m~_ __~__~L_

33 n 3.3 n 1,2 n 920 n 70 n

180 n 18 n 6.8 n ~IOO n .190 "

0.(0) F 0,3 c 0.028 e 0.014 e n e 2.9 e---_._-_._--------- -------_ .._ _ _-_. __. . .. _._-
I.S n 0.1 S n 0.054 n 41 n 3, I n

0.61 e 0.OS8 e 0.029 e 26 <

2611 n 00S2 n 9.S n 72011 n

U18E -01 iLIllE -01 ,

- --- -. 9.00E -03 I

S.OOE-U2 I

3'sOE-U2 ; 2.22E-01"---------_.----._------ -.--
4.00E-04 I

vbffDo tffQL I CPSo 1- CPSi 10
Contaminant I CAS ~gA<g/d ~.d/mg_-~£
Assure/Cl"1l1411

Asulam 3H7111

Atrazine 1912249--- ..._- .- -----
AYenneClin BI 6SI9S~H

Azobenzene IOHH

Barium and compounds .__.._. . _ ~~~:!2~ ~:~!i:- ~~ .!. !~~~:: ~.~ _

Baygon 114261 4.00E-03/

Ibylelon 4JI214H ).OOE-U2 I 110 n II n

Ba)'!hroid .__d. _. • .____ _ .~~~~~~?~ _2~)E ::.Q~..!-._____ . .. .~!~_._. 2.:~ !!_.

Benelin 1861401 ) OUE -01 I 1100 n 110 n 41 n

Benomyl 11804JS2 SOUE-02 I 180 n 18 n 6.8 n

Uel1lazon lS0S18911 2 SOE -- OJ I 9.1 n 0.91 n 1l,]4 n
Benzaldeh-yde------ -.---- .• . -IZM~27 '.'ooi; ~iil;- --.- ----.- .--. ...' -.- . - ·-6i;;---·----J1~ - -- . '-'.4 ~

Benzene 11412 I.43E-04. 2.9010-02. 2.9I1E-02,··· O.OIJSF 0.087n 0.IIS2n 1I.lIe

Benzidine 9281S \ IMIE - IIJ I DOE t 112 I 2.)SE +02 i 0.00029 e (OOסס.0 e 0.011001 e
Benzoic3cid --. 6~8~ii -400E;OO-~--------·----.. ---------. ·----·------·ISOOOn 1500-n--S40~

Benzotrichloride 98017 UUE till, 00052 e 0.00048 e 0.OIlO24 <

Be!:!~_alcohol______________ ... _.. __ . . _._ !OI)S!~ _~Olll:.:!!.!~ .. .. _. __, !IOO!!.. ~!~!' .. i! '!
Uenzyl chloride 100447 UOE -01 i ••• 0.062 e IUl.l7 e lWI'I e

lkryllium and compounds 14411417 .~.OIIE-IIJ I 4..l0Etllll, 8,4010+011 i IUM)4 F 0.016 e 0.OIMI7~ < 1l00MI1.\ <

Bidrin 141662 1.0010-04 I 0.J7 n 0,0-'7 n 0.1114 n----------- - -.-. ._.__._--_... ------- ._-~----~~----._.__._-- .'- -- - -.. ".. '" ._'. _ .._.._-_....-. __._- -_.._._---..._-_._-_... _.
Bi~henlhrin (Talslar) 826S7(4) 1.S0E-02 I SS n S,S n 2 n

I.I-Biphenyl 92524 S,OOE-02' 180 n 18 n 68 n

Bis(2-chloroelhr!~!he! __ u_..__._ _ __ • • _ • __ !!!~~., __ . . !:!~~!~, !.!~~!~ ~.::: u 011091~ .. __~~~i ~ .~.IM12? ~

Bis(2-chloroisopropyl)elher )96J8)29 4001'-02 I 7.00E-02" BOE-1I2 "... 0,26 e 0.18 e 11,045 e 41 e

Bis(chloromelhyl)ether 542881 2.20E t 02, 2, I7E + 02 / ••• OO5סס.0 c OO3סס.0 e 0011001 c 0.01l <

Bis(2-chloro-l-melhyl~!!!r!~!~~! .__ __.. .. . .. ?OUE:~~ ~.__ ?OIIE:~~.~. . __.. ._ .....!:2!~_ ....J!:089 ~ ~~045~_ ,. __ .. ~! ~

Bis(2-ethylhexyl)phlhalale (DEIIP) 117817 2.00E-02' 1.40E-02 I 0.006 F 4.8 e 0.45 e , lI,n e 200 <

Bisphenol A 800n 5.00E-02 I 180 n 18 n 1i,8 n ~IOO n

"Boron (and horates). u • __7440428 9.00E-02 I 5.7IE-03 h . . .._ ... 3}O ~ ~~__ .._....!!'!. 9200 n .

Boron IriOuoride 76)7072 2.00E-04 h 0,7) n 0,07) n .

Bromodichloromelhane 75214 2,OOE-02 I 6.20E-02/ ••• 0,1 r 0.17 c 0.1 e O,OSI e .f6 e 10 <

Bromoethene . _~9.l602 1,IlIE-OI h"· 0,096 e 0.OS7 e . . . .

Bromofonn (Iribromomelhane) 7S2S2 2.00E-1I2 I 7.90E-0l1 ).8SE-03 I ••• 0.1 r 2,4 c 1.6 e 0.4 e 360 e 81 e

Bromomelhane 748J9 t.4OE-0) I l.4JE-O) / ••• 0.87 n 052 n 0.19 n 140 n II n

4-Bromopheny! phenyl elher IOI~Sl . s.sOE:~~ . __._ . .___ 210 _n 21..'!. ~:~_.!! __.2?!~.!!. _ .. _ . ~~~ n

Bromophos 2104963 S.OOE-O) h 18 n . 1.8 n 0.68 n SIO n J9 "

Bromoxynil 168984S 2.00E -112 I 7J n 7.3 n. 2.7 n 2lllMl n 16n "

BromOll!!!!!octanoate .___________ _ ___!~9992.~:~~ :-~~ ~ u • • u _' ••_... • _.. __~!.!' .__ ~1.'! .., 2.1 n 21nl n 16n "
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1600 n'

390 n

IIXIO n 18 "
10011 n 18/1

.. _---_ .... -

IIXXXIO n 78(\() ",

Jill /I nn

51 n l.9 n

5\lXIO n 391X) /I

21X) " II> "

0.93 n 710 n 54 "

0.27 n 200 n 16 n--_.._--~._------

SOUICe.i: ;:11115 h : "EAST • :IIEAS'" .11.... : Wilhdu ...n 110m III IS oIl/liAS-I" ~ : EPA -l,CAO o:Olhu liPA docununls

I
. - i I - - - I . I I ~.f.~! !!.=.!!!!!l~~I::~!~I~ J£=S~~~:!!I~'8~!! !!~!!!!!!:~~'!!!~'S~!

V Ambient flndustriafreSidential

__.ErJ:>O__.._._EfDi CPSo. CPSi . 0 . Tap water air . Fish soil soil

gContaminanl CAS mil/hId t;~~ ks·d/mg hi~£ . --.e~' m~=.: .·.~i!!&~L_=·.!i!~g~~
1.3- Butadiene 106990 9.80E -01 ; ••• 0.011 c 0.0064 c

1- BUlanol 71363 1.001: -01 , 370 n 37 n 14 tI 10000 n

Bu!}! be!!W phlhala~_ , ~__ ~7 _!:ooF..:Q!!.. . , _.." _..... __ _._. ... __.!!.:!~ 130 n_ . .~ ~_, ~2..~ 21lllOO.!!.

Butylate ' 2008415 500E-02, 180 n 18 n 6.8 n 5100 n

sec-Bulylbenzene IH988 I.lXII:-II2. ••• 0.002 F 6.1 n 3,7 n . 1.4 n

~!!..=.Bulylrenzene__, ... _ ..... _._. __ .. Iom~ .,!~l!~::~~.! ..._. __ __" _._. ~~ ..._._0002F_._~!~ .. __._]:7.~_._._ .._J:~1l

Butylphlhalyl bUlylglycolalc 85101 1.001: +00 , 3700 n 370 n !40 n

Cacodylic acid 75605 lOoE -0.\ h
IJ n J.I n 0.41 n

!:~~!!~~~!!! and CO~~I~)l!ll~~ ... _ .. _ .•_ ._!~4().1~~ .. ~:~I~::~I~! __ ... _ ... , _...~:30E~llO! __.~005 ~._.....J'~!:._~~~!~~. "_ O.068.,!.

Caprolaclam 105602 5 1X11> 01 , 1800 n 180 n 68 n

Caplafol 24B061 2.IXIE -11.\ , 8,1>111, -0.\ h 7,3 n 1113 c 0.27 n

Caplan. .. .., . __ .... __.._ .-.!H062 . !.~~!!'.:Q! ~ .... ]SOE -03.~ __ .__.__... __ .__ ..__ ._ .. !~ ~ _", . !:~ ~, __~~~ ~~Q c.. .!~!l ~

Carbaryl 1>3252 1.00t: - 01 , 370 n 37 n 14 n IlXIOO n 780 "

Carbazole 86148 2.001:-02 h 3,4 c 0.31 c 0.16 c 140 c 3! c

Carbofura!!_.__.. ..... .. . ... _ .. _. .!~~~ ~ ~l~-~~~ .. -.. ._.... _ ._. _ ._.. _ ~:~_F ~!.!_ ... J.~!.!...... _ 0.68.!.! .... ~!~ '!. ~~!.!.

Carbon disulfide 15150 1.IXll-OI, 2.8I>E-03 h ••• 2.1 n t n 14 n \lXXX) n 780 II

Carbon tetrachloride 56215 7.IXIE-04, 5.7110·04. 1.30l-:0I, 5.25[-'-02 j ••• 0.005 F 0.16 c 0.12 c 0.024 c 22 c 4.'.1 c

C:~~!lC.>~~!!:!!! __ _.. __ . __.__ 552851~ _!~!~.-~ '_ __. .. _ _ _. . !7 ~ n !.!_ __ ....l~.!.!._._.!~~ !.!..., ?~.!.!

Carbolin 52J4684 I.!XlE -01 , )10 n 37 n 14 n 1000lO n 780 "

Chloral 1!i876 2.IXIE - 03 , 7.3 n 07) n 0.27 n 200 n 16 "

~hlor~!!~lCn .__ .. . ..__ . 1ll90~ ._.!!iU~ =.!!.~ ~. '''' .. .._,_. . ._______. 1~.!:.__,..5.5~ _. __.~.'! , ,!~~ ~ ._ ---.!~Q.~

Chloranil 118752 4.03E-01 h 0.17 c 0.016 c 0.0078 c 7.1 c 1.6 c

Chlordane 57749 6.00E-05, UOE-tOO I 1.29E-t00 I 0.1XI2 F 0.0!i2 c 0.0049 c 0.1XI24 c 2.2 c 0.47 II

Chlorimuron -ethyl .... _ 90982324 2.00E -02_~ __ .. .. . . '1) n __ ,2:~!.!... .._.__..!2~ .. _ .. 2IlUO~._. 160 n

Chlorine diolide t0049044 5.7IE-05 I 0.2t n 0.021 n

Chloroacelaldehyde . lonoo 6.90E - 03 0
25 n 2.5 n

Chloroaceticacid .. ---2!!..!~ _.200E-~ . .__ .. 7~ 0!.!..!!._

2-01loroacetophenone 532274 8.!i7E-06 I 0.031 n 0.00:\1 n

4-01loroaniline 106478 4.IXIE-OJ, 15 n I.S n 0.54 n 410n JI II

Chlorobenzene .__._...__ .. _._.__ 108907_2.00~-02~ 5.7IE-Ol h ... _._ .. ,~:.: 0.1 F __.~.. l:! ..~_. __.....!::!.!.!..__..~ooo .!'.... ...... _ .!60!!

Chlorobcnlilate 5101!i6 2.OOE -02 I 2.70E -01 /I VOE -01/1 0.2!i c o.on c 0.012 c II c 2.4 c

p-Chlorobcnzoic acid 1411l 2.OOE -01 h
no n 73 n 27 n 21lllOO n 1600 n

4-01lorobcnzolrinuoride ... _98S6~ _2.0l1~:~.h
~_n__.!:~n 2:~_21.lO.!.! .-!~Q."

2-0Jloro-l.3-bU18diene 126998 2.00E-02/1 2.00E-03/1 ••• t.4n 0.73n 2.7n 2IXlOn 160n

I-01lorobulane 109693 4.00E-OI /I ••• 240 n 1!i0 n !i4 n 4tOOO n .\100 n

O1lorodinuoromelhane . ~~ 1.43e-t01 , ••~ . 0.002 F 8700 n 5200 n . .._.~

O1loruethane 75003 2.OOE -02. 2.86E -tOO I ••• 11 n 1000 n 2.7 n 2000 n 11>0 "II

_ methyl vinyl ether 110758 2.5uE .. 02 0
••• IS n 9.1 n 3.4 n 21>00 n 21XI"

_ ro_m,-__________ ____ __ _ _ ____ _ __ ~"'!_ I ~,~: "! '- ____~,WE - "!_L~"!~:~!' ::: _ __ ~''-- ~~ ,__ ~"'! , ~-" ,_ _. ' _ 'd
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~8c

2.1 "

39 "

18 "

11.3 n

290 "

.190 n

180 "

160 n

161Ml n

181MI n

2000 "

21M100"

310 "

11100 "
511lO n

82 "
IIXMIOO "

511I n

3800 "
1.5 < 11.34 <

._~---- . - - .... _._-
4100 n 310 "

~ "
0.0011 <

5.4 "

J10 n 11 " 14 " 1011OII "________• • __ 0- •••• _~ •

ISOn ISn 5.4n 4100n 310"
18n 1.8n 0.68" ~IOn 39",

0.08 < 0.0015 < 0.OUl8 < J.4 c 0.16 <--_._-----_._----_._--_._-.--_._- _.--,._--_ _-
ISO n 15 n 5.4" 4100 n llO n

no n JJ n 12 " 9200 " 1011 n

180" 18 n 6.8 nSloo n .\911 n- _ ••. 0•• •• __ •• • _

7Jn 1.Jn 2.1" 2000n 160"
13 n 1.J " 2.1 n 20110 n 11>0 n!

180 n 18 n 6.8 n Sioo n 190 n--_._._--- -
7lO n 13 n 21 n ooסס2 " 1600 "
l70 n J7 n 14 " ooסס1 n 180 "

. . I50.!!.... 1_5_n__.2!.!!... ~!~.!! _ _.~~Q n.

180 " 18 n 6.8 " SIOO " 390 n

JOOO n 1800 n 680 " 511101MI " .\9(UI n

. _ .. __~lO ~_._._11!!.... . .~? ~_ .....~~~~I n. !~I~I n.

f'un:e~. ;=IRIS h"'IIMST .=IIEASl·lf. ~.= W!Lhd! ...·n ~waIIHISO:IIEASf~c::'EI~-:ECAO o,=UlherEPA dOl:um,,-~n!!._._. . t=!1II41 V=dr.fl P~d.1=,enl./I"'~l!·=£!l!~~!~<:!!!!~!.~'~)!~~!~!~~C:!!.
V Am bienI Industrial Residential

RfDo Rmi CPSo CPSi 0 MCl Tao water air Fish soil soil
Conlaminanl ._CAS -m~- -.!!!~g!d ~!s'dlm8 k ~dlmL !::. -!!!&Lh. ..aIL ltalmJ ~... -!,18f1c8_ '~-~I~i-
Chloromelhane 1481l I.JOE -02 h 6.JllE -OJ h··· 1.4 c 0.99 c 0.24 c 220 c 49 c

4-Chloro-2.2-melhylaniline hydrochloride J1(59)] 4.60E-01 h O.IS c 0.014 < IIIM169 < 6.2 < 14 c

4-Chloro-2-melhylaniline _9~692 __._. s.aOE-OI~__.__._.__ ._ 0.12 < 0.01!.~__000~.~._...._ .. 4.9_~ .._... !:! ~

beta-Chloronaphlhalene 91581 8.00E-02 I 290 n 29 n II n 8200 n 6JO n

o-Chloronilrobenzene 881)) 2.50E-02 h ••• 0.42 < O.2~ < 1I.1l < 110 < 26 c

p'=~hlo!onilrohenzene . . _ _..... _ ... __ . _g!~!! _ _.. __. _.. .!.80g.:::02 h ...._.. __.._ ~~~ _..•.•._.__ 0.59 <._....Q1~~._ _ ~:!~ ~ . ~~~ .~. .l~ ~
2-Chlorophenol 95518 5.ooE-1l3, 18 n 1.8 n 0.68 n 510 n .19 n

2 - Chloropropane 15296 286E - 02 h ••• 11 n 10 n

fhlorolh3Ion~ _ _ . ___189!456 ...!~g.:::~.~. __. ...!,IOE-02 h _ .•. " _ • 6:..!-=-_._0.~~E._ 02~.~ _ .. _~~ ~ .
o-Chlorotoluene 9~498 2.IlOE-02 I ••• 12" 1.J" 2.1"
Chlorpropham 10121J 2.llOE -01 I 1JO" 13 n 21 n

Chl0!P.1!!f~~._. __.__.... ... . . ~~~~~ _~:ooE .:::03L _ ..._._. . . . .... . . . ... .._ ..__ . !..!.~ ....--!:~.~ ._... .!!.~! "
Chlorpyrifos-melhyl 5598110 J.ooE-02 h J1 n J.1" 14 n

Chlorsulfuron 64902123 5.OOE-02 / 180" 18 n 68 "

Chlorlhiophos .__._. . _.. ._.. 602~~~~ ~:OIIE:-:~.~_.. ..__ '__ "'_" . .__ 2.9 n 0.29 n ._.__.!:!:!! ~

Chromium III and compounds 160658l1 I.OOE-too I 5.1IE-01.. 0.1 F J100" 0.00021 n 140"
Chromium VI and compounds 144041l 5.00E-Ol/ 4.20E-t01 I 0.1 F 18 n 0.00015 c 0.68 n

Coa!.!~!_.. '.__ .__ ._..... . 8001589 _ _.._. __. 2.ioE_~~!!. . 0.0028 <
Coke Oven Emissions 8001452 2.I1E -tOO i 0.0029 c

Copper and compounds 1440508 J.1IE-02 h 140 n 14 n

Crolonalde~yde . ._. I23719 1.00E-02.. 1.90E-tooh 1.90E-t00 .. __._ 0.035< O.ooll<
Cumene 98828 4.ooE-02 I 2.S1E -OJ h ISO n 0.94 n
Cyanides: . 0.2 p

Barium cyanide "_'.__"_ . ._.. _ ~42621 1.00E..:~~ ~__. __ ._. ....__. __ .•..__.. __
Calcium cyanide 592018 4.ooE-02 I

Copper cyanide 54492l 5.ooE-OJ I

anazine _._ __ . .._ __.. .11125462 2.ooE-Olh .. 8.40E-0Ih __ __._ ..
Cyanogen 460195 4.ooE-02 I

Cyanogen bromide 50668l 9.ooE -02 I

anogen chloride n •• _ 506114 S.ooE-02 I

Free cyanide S712.S 2.ooE -02 I

Hydrogen cyanide 14908 2.ooE-02,

POlassium cyanide ..~SI~ 5.00E-02 I

POlassium silver cyanide 506616 2.ooE -01 I

Silver cyanide 506649 J.ooE-OI I

Sodium cyanide _I43119 4.ooE-~...!

..Zinc cyanide S51211 S.OOE-02 I

Cyclohexanone 108941 5.00E.00 I

fl'£!ohe~!~!!!!ne . _ __ __ __ ,_" ._....!~~!! _ ~.OIIE -:-Q~ ~_. _.
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1 c

1811 n

161MI '"

".~ Wi!hdl~~·!!!!oalJRISollJEASr ~=EPA-E~'AO!!=O!ht:(EPAd",:um~nl!..__ ... 1:=(jn~J V=d(~f/ ~scd l·=/~n"'i... lc=carrill!!.8~n n=noln,,·ill!!.8clI

--- I I . d- Ambient" - ·--·j'·i~dust~i~-··R~~i~nt·i;1"

._ RfDo n •••• __!!..fDi _ ._CPSo ...n~~. 0 _..MCl_... Tap water air __ Fish . soil soil

_. CAS ~~ mlU1<lZ!d kll o d/m8._L!&.·dlm C me./l ulllL pg/m3__:=~~.=~&&... _m&1'L'

680858S8 S.ooE-Ol / 18 n 1.8 n 0.68 n SIO n 19 n

~2115018 l.ooE -02 , l1 n l.1 n 1.4 n 100lO n 18 n

~~~218 _1.S0E:~! . __ .__ .'._ .__, . .'_.. ... _ .. . 21 !!__._-E_!! ... . ~.~_ .._._12Q.!!.._. _~~~

1861121 ~.ooE-OI I
1800 n 180 n 68 n 510110 n 3900 n

7W90 looE-02, 0.2 F 110 n II n 41 n lWO n no n

19S~~!~ .. SOOE:~_~ .. _._. _ _ . __ _ _ _ _ _ . .~_!~~ Q:!~!! _O.~~ ~ . ..~! ~... ~:~~

125~8 2.40E - 01 I 0.28 c 0.026 c o.on c 12 c 21 c

nS59 3.40E - 01 I 0.2 c 0018 c 0.0093 c 8.4 c 1.9 c

502~~ . ~~!~. ~~.~ __ ..!~~~ :Q! '.lc~~I!>!~~ j.. _ .. 02 ~ __ .Q~~!~~ ~ 009! ~ ... ~:~ c !:~ 5

116l19S I.OOE-021 ••• 6.ln 3.1n IAn WUlln 78n

806~48l 4.00E-05 I
O.I~ n 0.015 n 1l.tIU5~ n 4.1 n U..lI "

2303164 6.IOE -02" ... 0.11 c 0.1 c O.OS! c 41 c 10 c

-- ._-_ .... --_. '--'-- ._-_ ...----_.._- ..---_.. __ .--,- -- - -_._ .._-_._----------. ---.- "-- . -- - " ..,- ---

ll141S 9.001:- 04 " l.3 n O.ll n 11.12 n 92 n 1 n

106316 l.lXIE-1I2, ••• 6.1 n 3.1 n IA n IIMIO n 78"

I~~~! 200!!.:Q!..! . . ~~!!.:U2 ! .. ... :~ ...._. .Q:! _T__ ._.!!:~_c OQ?~.=_ __ . ~lt!I~.~ ..~~ ~ ?~ ~

96128 ~.1IE-0~ I 1.40Etoo" 6.90E-01" ••• 0.0002 F O.03S n 0.021 n O.llOH c 2 c 0.46 c

106934 S.1IE-05" 8.50E tOI / 1.10E-01 / ••• O.OOOO~ F 0.0ll01S c 0.0081 c O.llOOO4 c 0.034 c O.ooH c

84142 LOOt: -Q!-_'__.. . l10 n 31 n I~ ~__IOOOO ~ 180!!.

1918009 l.ooE-02/ 110 n II n 4.1 n 3100 n 230 n

9S501 9.ooE-02, 5.1IE-02" ••• 0.6 F l1 n 21 n 12 n 9200 n 100 n

S411l1 8.90E -02 0
•• : .__.' 0.6 F S4 n 3~._n .!~ ~ ...__~.!IIO ~ 1oo!!.

106461 2.29E-011 2.40E-02" ••• 0.01SF 0.44c 0.26c O.llc 120c 21c

91941 4.5OE-01 I O.IS c 0.014 c 0.001 c 6.4 c 1.4 c

___I 164410 9.30Etoo"..::: . . 0.0011 c. 0.0Q061 c ... __.._.__ ..

1S118 2.ooE -01 I S.1IE-02" ••• 39 n 21 n21 n 20000 n

1SlH 1.00E-01" I.HE-OI" ••• 81 n S2 n 14 n 10000 n

101062 2.86E-Ol. 9.IOE-02 I 9:!OE-02 / •• ~ __ O.lXl$F 0.12 c 0.069 ~ ~.OH ~ ..2!.~ __.__

1SlS4 9.00E-Ol I 6.ooE-011 USE-OIl··· 0.001 F 0.044 c 0.Ol6 c 0.005l c 4.8 c 1.1 c

I56S92 \.ooE -02 " ••• 0.01 F 6.1 n l.7 n 1.4 n IlXlO n 18 n,

IS660S 2.ooE-02/ . ._.: __ .__ O.IF 12n 1.ln ~?~ _~~ _ !~~~

540~90 9.ooE -Ol " ••• S.5 n 3.l n 1.2 n 920 n 10 n

120812 l.ooE -Ol I II n 1.1 n 0.41 n llO n 23 n

94157 \.ooE-02/ ••• 0.01F 6.1n .l}n ~!!...__ IOlMl~_._._.._.._..~~

94826 a.ooE-Oll 29n 2.9n 1.ln 820n 6ln

1881S 1.14E-031 6.80E-02" ••• 0.005 F 0.16 C • 0.092 c 0.046 C 42 c 9.4 r

616239 l.ooE-Ol/ \I n 1.1 n 0.41 n llO n .21 "i
. 542156 l.OOE-04 I S.1IE-Ol I 1.80E,-01" DOE-OI ~~.. ---- 0.011 c 0.048·-;;----0:iils-;;-----i6 ~.-- -ii ~

62131 S.OOe -114 I 2.90E -01 I o.n c 0.022 c 0011 c '1.9 c !! c

115322 4.40E-01 '" O.I~ c 0.014 cll.lM172 c •.c U ~

__.___ ••__ _.
._.__ •••• "_ - •• __,, ---_._-_._. 0 _. •. _ ._.'

Soult'e.J:;=IRIS h=IIEA!>T ~=III:.A!)l'~J,

•

- .=.:....=..=.:.-;;:

Con~aminanl

Cyhalothrin/Karate
Cypennethrin
Cyromaz!~n___._.__._~__ .____. ____._.

Dacthal
Dalapon
Danitol---- - -------._------- ..- - ~. --.. __._--_.
DOD
DUE

~~~L.. -_ .. --_ .. - -..._._-_.. -..

Decahromodiphenyl ether

Oemeton
Diallate--------------- .- ... -. - - ., _.

Diazinon
1.4 - Dibromobenzene

uibromochloromethane --_.. ,- - -_. --
1.2- Dibromo- J-chloropropane

1.2- Dihromoethane

pibutylphthalate ___._______ n. n __'.'

Dicamha
1.2 - Dichlorobenzene
I.J- Dichlorobenzene ._.----

1.4 - Dichlorobenzene

3,3' - Dichlorobenzidine
1,4- Dichloro-2- butene - ..----.._-----_.
Dichlorodinwromethane

1.1- Dichloroethane
1.2-Dichloroethane (EDC)

1,1- Dichloroethylene
1.2- Dichloroethylene (cis)

1.2- Dichloroethylene (trans) -.

1,2- Dichloroethylene (milture)

2.4 - Dichlorophenol
2,4- Dichlorophenoxyacetic Acid{2,4- D}

4-(2,4 - Dichlorophenoxy)butyric Acid

1.2- Dichloropropane

2.3 - Dichloropropanol --
:

--~.--
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Soun:es: ;=IHI5 h=IIEAsr • =IIEA5"·.1I. M'= Wilhdl ...·" {10m IHIS or III:.·AS1· e=EI'A -ECAO o=O,hel EPA documents

110 n 82000 n

15

6]00 n

"',:lo
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7(10 n

2.100 "

39"

.1.9 "

160 "
160110 n

3100 "

tJc

200 "I
1600 n

?,ul'Ces: ;=IRIS h =IIEAsr • =III'ASr./! =~!rhdl~ n~~HE,,!Sr e =EI'''!.-IXAO 0= O/hel EPA dOC"um~nli _. f-=fin.! D=dl.f/ I'=ploposed T-lenr.!;~-l.~=~!!~!!,~..n.!!=II01,:-.!..!!!!~en

V Ambient Industrial Residential

Rmo Rffii CPSo CPSi 0 MCl Tao water air Fish soil soil

IContaminant CAS -m&!g/d "~lA<lUd - klt°d/mll kll ° d/mll C - mlllL uRIL u.i/m3 m~ _mgAtL ~~,gAciL..

Diphenamid 957517 3.00E-02 I
110 n 11 " 4.t" 3100" 230"

Diphenylamine 122394 2.50E-02' 91 n 9.1 " 3.4 n 2600" 200"

1.2-Diphenylhydrazine 122667. 80l1E-01; 7.71l1:-01 I 0.084 c 00081 c 00039 c 3.6 c 0.8 c

Diquat -- --- .. --·------·-85007 '-iioE~oi-,-'-- ---------- ---------·-·-·002F---·--8-:----0.8~_·-03~··----2io;;_---
-_._7~

Direct hlack 38 1937J71 86010+00 h 0.0078 c . 0.1111073 c U.OOO37 c' 0.]) c (W74 c

Direci hlue 6 2602462 8.IOE+110 h 0008.1 c 0.11l1077 c 0.OllO39 c U.J~ c 0.1179 c

i)ireclhrown 95' -.. . -- - -- - ..--. -------- -16071866 - - .. . .-- .. ---- -9~jlJE ~ 00 ~ -. - - -.--- . --. - ..- ----- ··o.OlI12~-000067~uiXXii4:' .. 03\ ~ - -iiii69 ~

DisuJroton 298044 Ull)I>II~,
0.15" 0.01~ " 00054 n 4.1 " O.JI "

!~-Di!hian_e . . __ , ~Q~~~~ !~!~:~~ . _. ' ~?!! ~:?!!... .!:~~ !~~!! ?~~l

Diuron J)0~41 2111IE-lJ.1, 7..1" 11.7.1" U.27" 2(111"

IJodine 2439103 4.111IE-03 i .
15" I.~ " U.54 " 4III "

Endosulfan __ .. _ _. !!~~?_~~~_:~~~ . _.. .._..... __.. . ._~ .._2.2~ _~~!.~_~!~"

Endolhall t45.733 2111JE -02 I
0.1 F 73" 7..1 " 2.7" 2111lU "

Endrin 72208 3.111IE -04 I
U.0l12 F 1.1 " 0.1\. " 11.041 " .11 "

Epichlorohydrin _. ...__ . . . .. _. __ . . !U6898 _!:llOE:03.~_ 286E -04 I 9\10E -oJ ~ __ 4.20E-:~~ !.. mh_ __~_~~:!_!'._. U.27_~_..__ ~(lU !!._ .

1.2-Epoxyhutane 106887 5.7IE-03 I 21 n 2.1 "

Elhephon (2-chloroelhyl phosphllnic acid) 16672870 5.001:-03 I
18" 1.8" U.68 " 510"

Elhion .__ ._ .. ._ ~122 _ 5.ooE-04~ . . ~ _' __ 1.8 n 0.18" 0.068 !!.. ._._~!"

2-Ethoxyethanol acelale 111159 3.ooE-01 h
1100 n 110" 41" .1HlllO"

2-I~th()xyelhanol 110805 4ooE-01 h 5.7IE-02 I 1500" 21" 54" 411111l1"

~:lhy! acrylate __. _oon_ •
!4088~. .__ _ 4.8UE -02 h ... .. ~~ ~:~~~. _ .. ~:~~ : __...__~.:.. .

EPTC (S- Elhyl dipropyllhiocarhamalc) 759944 2.50E -02 I
91 n 9.1 n 3.4 " 2600 "

Elhyl elher 60297 2.ooE -01 I ••• 120 n 73 " 27 " ooסס2 "

Ethylmethacrylale. .. .-!2~~ .~oo~=~~ ._ .. .__. __~ 330!!._. ~!! __ ._. g~ . ~~~!!.

Ethyl acetale 141786 9.ooE-01 I
3JOO n :no" 120" 92000 " 70l1O "

Ethylben:rene 100414 1.00E-01 I 286E-01 I ••• 0.7 F no" ·HIO" 14" 100lllO" 780 n

Ethylene cyanohydrin ..__. ._10978~. J.OOE-Q~~ .. _ . _.. 1100 n !.!Q__n_.__~! !!... _. __~!~.~._._ ....~.!!~-"

Ethylene diamine 107153 2.ooE-02 h
13 n 7.3" 2.7" 2llllO n

Ethylene glyool 107211 2.ooE +00 I
7300 " 730 " 210 " oo0סס2 "

Ethyleneglyool,monobulylelher 11I762 5.7IE-03h __ ._._._ ,__.___ 21n .2.1.~

Ethylene alide 75218 1.02E+oo h 3.50E -01 h 0.066 c Om8 c 0.0031 c 2.8 c 0.63.c

Ethylene thiourea (ETU) 964~7 8.ooE-05 I 6.ooE-0i h 0.11 c 0.01 c 0.0053 c 4.8 c 0.63"

Ethtf p-nit~henyfphenvlohosohorolhioate 2104645 UIOE-05, 0.037 n 0.00_17 " 0.0l1l4 n I_n__ !!:l;!?!~

Ethylnitrosourea 759739 1.40E+02 .. 0.00048 c OO5סס.0 c 0.00002 c 0.02 c 0.0046 c

Ethylphthalyl ethyl glycolate 84720 lOOE +00 , 11000 n 1100 n 410" lIOlXIO" 2.l(Jl1O "

Express !0120 _~.OOE -03_'__. ._.__ 29" 2.9 n .!!_n 820_" ~. ~

Fenamiphos 22224926 2.50E -04 , 0.91 n 0.091 " 0.034 n 26 " 2 n,

..l.uron 2164172 DOE-U2 I
47" 4.7" 1.8" I3llU" IIMI n

!~ . .__ ._. __ .. . ]78241~ _~~!~::~.! .._. .__ . . _. . .. .~l!~ 22" 8.1 n n 4111"
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2.\ njill n0.41 n

1"=(ill.1 V=dr.(' f=..e'El!.0~d I='~n~'i....D:=~·~!~·!II"A"n.n="OI...u~il!''1l~'' ..

ijlndUSlrial Rcsidenliai'

Fish soil soil-------
~g-- .~~-~g_..

II n 8200 " 630 n'
2.7 n 2000 n 160 n:

8.ln 6100" 470__a __ ••• •

1.4 n 1000 " 78 nl
0.9 e 820 e 180 e

O.Ol7e· 15e 3.4e------ ...._-_._--_.__ ._--_.. ---- -
0.27 n 200 " 16 nl

27 " ooסס2 " 1600 n
270 n oo0סס2 " 16000 nl

._-_.._- --- - --_.-
410 n lloooO" HOllO n

0.14 n 100 " 7.8 n,
0.oo()83 c 11.75 ell.17 e
___a - • '·._ ••0- •• ",__,, _

0.41 n 310 " 23 n

O.IMIOO6 e 0.057 e o.on c

0.11 e 95 e 21 c--_._, ..... _--_ ..-. -- -._--
11.054 n 41 n 3.1 n

0.054 n 41 n 3.1 n'

14 n IIMlOU n 780 n---- .__. -----._-. --_...._-
0.01168 n 5.1 n lJ.l9

1.8 n 1300 " 100 nl

~0ll05 ~... 0.45 e _ ..__~~
0.0018 c 1.6 c 0.l5 c,

0.0024 e 2.2 c 0.49 c

0.0018 c 1.6 c 11.35 c---_ ..- ,.._-------_ .. __ . _._--
0.0007 e 0.64 c 0.14 c

0.00035 e O.ll c 0.07 c

0.27 n 200 " 16 nl-'--'
0.002 c 1.8 c 0.4 c

0.027 " 20" 1.6 n

0.95 " 720 " 55 n--------_ .._._-----
5E-07 c 0.1lOlM6 c 0.11001 c

0.14 " 100 " 7.8 n
i

O.IMI " __.ll.!!__._.J~~
0.029 c 26 c 5.8 e

8.1 n 611I0 " 470 n

__ 45_"__~~..!!._. ~~ 11
0.0011 c 0.95 c 0.21 e

. .- --- . . .
V Ambienl. RfDo RfDi CPSo CPSi 0 MCl Tap waler air

Contaminanl CAS m2At2ld mgAcgJd !.g°d!mS_ ~od/mll C mgIL 1Jg/L lJ2Im3 r..._----_.
Auoridone 59756604 8.00E-02 j 290 " 29 "
Aurprimilhl 5642S9\l 2.DOE -02 , 7J 0 7.J n

Autolanil. -------_._------- 663.12965 6.00E-02 , 2200 22 n
._---~.-.. _-----------_.-._----------~----_._-..

Auvalinate 69409945 1.00E-02 , J7 " l.70

Folpel Inon I.OOE -oi I l.50E -Ol I 19 c l.8e

Fomesafen 72178020 1.90E - 01 j 0.l5 c O.03J c----_.. - -----_.'_._----".- .. ._--- - '---'-- -_.- .._-... ------. __._------._._-------- --- ._.

Fonofos 944229 2.00E-0.! I 7.J" 0.730

Formaldehyde Soooo 2.00E-01 I 4,55E-02 I 730" 0.14 c

Formic Acid 64186 20lJE tOO" nllO 0 730 "-----_.__._-_.._--- ---_._.- .. __._-- ..... -.. - ---._---_...._- -_._- -----_._ ..... "-- -_._ . . _.....' ."

Fosclyl-ai 19148248 l.OOE tOO j 11000 0 1100 n

Furan 110009 I.OOE-Ol I 3.7 n 0.37 n

Furazolidone 67458 l.80E tOO" 0.018 e 0.0016 e.-------_ . .. .. - ---- ---._._ .._- ----- .....__._.- ----- --- -_... - .. -- -- -- _.. _. -_._-----
Furfural 98011 3.ooE-Ol I IHE -02 " lin 5.2 n

Furium ~.11828 ~OUEtOI" O.DOIl c 0.0ll01l c

Furmccyclol ()0~680~0 l.OOE -02 I 2.2 e· 0.21 c- - ._- ,-_..- _.... _. _. _. - ____k_. ______....._________ .__._.____ .____ -- -_ ....- -_.
G1ufosinate-ammonium 77182822 4.00E-04 , 1.5 0 0.150

Glycidaldehyde 765144 4.00E-04 , 2.86E -1M " 1.5 0 0.10

QlyPhos~~~ ..______.____.. ___ .__ . _ .__~ . _ _.107!~~ I.OOE-OI j 11.7 F l700 l7 "---_._-------_._--------._--------_._-- - ------_.
lIalolyfop -methyl 69806402 5.00E-05 I 0.18 " O.oJ8 n

lIarmony 79277273 I.JOE-02 j 470 4.7 n

!!CII (alpha) ll9846 6l0EtOOI 6.l0E tOO j 0.011 c 0.00099 c---_._---_._. ._.

IICH (bela) ll9857 1.80E tOO , 1.80EtOO , 0.OJ7 c 0.OOJ5 e.
IICII (gamma) Lindane 58899 l.DOE-IM I 1.l0E +00 " 0.0002 F 0.052 c 0.0048 c

IICII-Iechnical ---_.._-----_. 608731 1.80E+OO' 1.79Etoo I 0.Ol7 c 0.OOl5 c._-- .._---_._----_._---,_...... ------- ..
Heptachlor 76448 5.00E-04 , 4.50E+00 , 4.55E+00 , ••• 0.0004 F O.OO2J c 0.0014 c

Hcplachlor epolide 1024571 I.JOE-05, 9.IOE+OO , 9.IOE +00 , ••• 0.0002 F 0.0012 c 0.00069 c

IInabromobenn:ne 87821 2.00E-Ol , ... 1.20 0.7lo
.-_.~--

_._- _.-
Hcuchlorobenzene 118741 8.00E-IM , 1.60E+00 , 1.61E tOO I ••• 0.001 F 0.0066 c 0.OOl9 e

IIcuchlorobutadiene 8768l 2.00E-04 " 7.80E-02 , 7.70E-02 , ... 0.120 0.07J 0

Ilexachiorocyclopeniadiene 77474 7.00E-Ol , 2.DOE-05 " ... 0.05 F O.oJ5 0 0.0073 0- _._--_. -
lIeuchloroditenzo-p - diolin millure 19408743 6.20E+Ol' 4,55EtOl , OO1סס.0 c IE-06 c

IIcnchloroelhanc 67721 1.00IE -Ol , 1.4OE-02 , 1.4OE -02 / ••• 0.610 0.J70

IIcl8chlorophcnc 70304 lOOE-IM , 1.1 0 0.11 n

IIcubydro-l,3,S-trinitro-l,3,S-lriazinc 121824 l.OOE-Ol' \.IOE-OI I 0..61 c 0.057 c

n-lIcxane 110S4l 6.00E-02 " 5.7IE-02 , ... 350 21 "

lIexazinone 51215042 J.lOE-02 I 1200 12 "

lIydrazine. hydrazine sulfale J02012 J.OOE+OO , 1.71EtOI' 0.022 c 0.0ll017 c

Ilydrogen chloride 7647010 2.ooE -Ol , 7.l n o.n n

!~y~~~)g~!! sui ~de" _~,!!\064 .~(MJ~::~~ ~.!:~.~::~L_ ..... _._.. __ ....... __ II n 0.094 n
- - - "- - -" ._- .. -'". -- ._.. - ..._---_._.. _- -- -----_.__ ...

SOUIU~: ;=IIUS h=IIEAsr • =/IIAS'/' ./..... = WiuulJ...·n (10m IHIS or IIEA.sr ~=l:.·I'A -l:.·CAO o=Ulhu EPA d()Cum~nu
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I I 3.7 n 2.1 n 0.14 n 100 n

__ 4.60E-02 h I I.S c 0.14 c O(IM c 62 c

______._. __ ...._. ___ .! _______ .3700.~_____~~.'!._._.. ~~~.'!. .. !

SOUIU.I: jalRIS _h: IIcA~T • =!'IiAS(.'I. w~ !!,;lhd'~~'!1 llOaJ ~HIS or !1~Sf ~ =U'A - H:AU 0= Q!h~~ cl'~ d~'~I1!~!!!~ . _". "'={ill!~ V=drd! P=prOfJo~d 1·=/~1I'.';"" J(. =('.r'-;II~~n n=n(}(nrdll('.I~n

i
I I

V . ~bient h -. Indust'rial'-'Re~i~'ntial'l

RIDo Rilli CPSo CPSi 0 MCL Tap water . air Fish soil soil

Contaminant CAS. mgltgld mIUkRld'" kll·d!mll '" kg·d!mg C mRll IlKIL J-lRlm3 --mgAtg'- -~gAta mlUkL

Hydroquinone 121319 4.ooE-02 h
ISO n 15 n S.4 n 4100 n 310 n

Imazalil 3SH4440 DOE - 02 / 47 n 4.7 n 1.8 n BOO n 100 n

nlmazaquin .___ .!!13S32.? ..l.SOE=QU_ '.. 910n 91n __~ 26000!! .._ .. 2000~

Iprodione 36734197 4.ooE:-02 I
ISO n 15 n 5.4 n 4100 n 310 n

Iso butanol 78831 J.lXlE-OI' ••• 180 n 110 n 41 n 31000 n BOO n

!sophorone __ ..__ .._ __ ..!!~! ..l.ooE:Q! ~ .. .. . 9.501' -~...!. . _. 71 c 6.6 -=-- 3.3 c .lOlIO c 670 c

lsopropalin 3)820SJO !.SOE -02 I
55 n 5.5 n----2·~-··ISOO~-- -120 ~

Isopropyl melhyl phosphonic acid 18J2S48 \0010 - 01 I
370 n 31 n 14 n 100XlO n 18n"

lsolahen._. . ~~~S01 . .100E=~...! .. . _. ...... _...... .__ 180 n 18__" __~_~__..._~IOO.!!.._ .._~~ ~

Kepone 14)500 1.80E+01. 0.0037 c 0.0003S c 0.011018 c 0.16 c 0.035 c

Lactofen 11501634 2ooE-U) I
1.3 n 0.73" 0.21" 2no n 16 n

II Lead (tetraethyl) __ . ..h_.. __ .... _._. 18002 !.OO~-O~.~ ..__ ... ._......_.h ,, , ._. _. ~.00037 ~_0.00004 _~. _.!!:~IO! ~__ .. ~.~! ~ ~1~1l1O?~ n

Linuron 3305S2 2.00E -OJ , 1.l n 0.1l n 0.21 n 200 n 16 n

Lithium 1439912 2.00E -02 • 7l n 7.l n 2.1 n . 2000 n 160 n

Londu 8)056996 2.00E - 01 / 130 n 13 n 21 n 20000 n 1600 n

\I -.... --- - ....-.------- .--- '-- -.- ...------..----- .----- . ._._.... ',

Malathion 121755 2.00E-02' 7J nUn 2.7 n 2000 n 160 n

Maleic anhydride 108)16 I.OOE-OI' l10 n 31 n 14 n IllOllO n 180 n

Maleic hydrazide _.__ ......_ ..._... __. I~~~_ ~oo~::!!!~ ._ .. 1800 n 180 n 68_~ ... __ 510l1O~ __ . _. 3900 !'

Malononitrile 109113 2.00E -05 h .
0.01l n 0.007l n 0.0021 n 2 n 0.16 n

Mancozeb 8018011 3.00E -02 h
110 n II n 4.1 n 311lO n Btl n,

Maneb . _ 12421382' S.OOE-03 I .____ _ 18 n 1.8 n 0.68 ~ 5!.Q.~ ..._... _~2_!'.

Manganese and compounds 74l996S 5.00E-Ol I ..He-OS I 18 n 0.OOS2 n 0.68 n 510 n 39 n

Mephosfolan 950101 9.00E -OS" O.ll n O.Oll n 0.012 n 9.2 n 0.7 n

Mepiquatchloride .. _ . __ 2410126~ _~.OOE:.02.!.. .__.. . . 110 n 1!-!!.. 4.~.~ J!~.!!.~. __ ._23n~

Mercury (inorganic) 7439976 l.OOE -04 h 8.S1E -OS h \ 0.002 F 1.1 n O.Oll n 0.041 n JI n 2.l n

Mercury (methyl) 22967926 l.OOE-04 I 0.002 F J.J n 0.11 n O.O·Un II n 2.3 n

• Merphos . _ISOSOS lOOE-05 I ... ~!._I_n__O.OI!.n__ O.OO4!!'.. J:!_'!.... ~~~.~

Merphos olide 78488 l.OOE -OS I
0.11 n 0.011 n 0.0041 n l.1 n 0.2l n

Metaluyl S7811191 6.00E -02 , . 220 n 22 n 8.1 n 611JO n 410 n

KMethacrylonitrile ...____. 126987 1.00E-04/ 2.00E-04h· . .______ 0.37n O.tl13n OOI4.~ ~~_ .. .. 0.1~.~~

Methamioophos 10265926 5.00E-OS I
0.18 n 0.018 n 0.0068 n S.I n 0.39 n,

Methanol 67S61 5.00E-01 I
1800 n 180 n 68 n SIOOO n 3900 n

Methidathion 9S0l78 I.llOE-Ol I
3.7 n 0.17 nO.!. n tOO n 7.8 n

Methomyl 167S277S 2.5OE-02 I
91 n 9.1 n 3.4 n 2600 n 200 n

Metholl)'Chlor n4JS 5.00E-Ol, 0.04 F 18 n 1.8 n 0.68 n 510 n 39 n

2-Methol}'ethanol ace tale . __110496 _~.OOE -Ol h _ .____ 7.1 n 0.1~..!!.__ 0.27 .!! ~~'!. ._ .. 16"

2-Metholyelhanol 109864 I.OOE-O) h 5.1IE-Ol

~-.;~~:=:.:~~anil~~~_..... ' ~:~~ _!lMl~:!~~ ... ,_. __ :
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12 II

He

78 n

85 e

2.6 e

-1.9 e

160 n

J9 n

780 n

4700 n

Ill.~8 e

390 n

6.10 n

L\lNMI n

22e

II e

62 c

2000 n

1000 n

l80 c

1511 n

161NMIU n

2.7 n

0.2 n

220 n
0.5~ n

~80 n

5.5 n

58/.10 nIOF
J.511E -0.1 ..
1.6UE t lIll 1.. _._- --- - -- ---_. ---------- .+---

SoUICe5: i=IIHS h=/ltAS(.=/lEAS·,·!/r. ... = Wjrhdw.·,! (,om IHISo( /lEAS!" ~=EI'A:ECA()o=OlhuEI'A documt!!!!..__. ._. t=!!E.!!.~ I'=p(opo~d ~~ 1~~~~.!!=.!!~~!E<!a~! __

I ~~ V Ambienl Industrial Residenlial
~fDo ...-..!!!Di CPSo CPSi 0 MCl _ _ ._soil .__ soil_

Conlaminanl . CAS~~_ m~~ k~edJm~ hedJm ~. mgIL _ . O1g"'& 01 S_
Melhyl acrylale 96J]l J,ooE -02 " 110 n II n 4.1 n Jloo n 2JO n

2-Melhylaniline hydrochloride 6J621~ 1.80E-OJ" 0.J7 c O.OJS c O.oJ8 c 16 c J.5 c

2 - Melhylaniline . 9~5l4' 2.40E - 01 " 0.28 c 0.026 c o.on c 12 c 2.7 e

Melhyl chlorocaroonale 79221 I.00E+oo... -"-' - -.----- J700 n J70 n 14O:-IlmJO n --. ---78iiO'~

4-(2-Melhyl-4-chlorophenoxy) bUlyricacid 94815 I.00E-02 1 J7 n J.7 n 1.4 n 1000 n 78 n

2- Melhy! -4 - chlorophen~~ace~ic acid _~~~ _2:~~'-::~ / . n • •• __•• • ••••__••• I.!..!!.... __....Q.!~_. _. 01l6!.~. __ ...2.!.!!....._...~:!.~
2-(2-Melhyl-14-chlorophenolly)propionic acid 9l6~2 1.00E-OJ / J.7 n o.n n 0.14 n 100 n 7.8 n

Melhylcyclohexane 108872 8.~7E-01 " lloo n JJO n

Melh~~~ ~omille __. . .. .__ . .__ ~49S~ _~~g::~~__.. __. .__.._.__.__... ~~._ ....._._. __ ~:!.!! ...__.l2.~_ ... _.!:i.~..
Melhylene chloride 7~092 6.ooE-02 1 8.~7E-OJ" 750E-OJ, J.ME-OJ /... O.O(J~ F 4.1 c J.8 e 0.42 e

4,4'-Melhylene bis(2-chloroaniline) JOII44 7ooE-04" I.JOE-OJ" UOE-OI h 0.~2 e 0.1l48 c 1l.1l24 e

~~=.M~~~enebisbenzene!!!!!~_ .. _ _.___ _.!~!~?~ _ ._ _ _.__~~~:::~!.~._ _ _ .__ .. _02~~ 002~~_ !!.~!~ ~
4,4'-Melhylene bis(N,N'-dinu:lhyl)aniline 101611 460E-02 1 J.~ c 0.14 c 0.069 e

4,4'-Melhylenediphenyl isocyanale 101688 57IE-06 h ••• O.OO]~ n 0.0021 n

Melhy! elhyl ketone _. __ .. . _ _ __ ~~! ~:ooE :-_!!.!l.._ 2.86E-~ __._. _. .._. . _. 2200 n _~~ ...!!.~ ._~!1l(J0 n .. _.

Melhyl hydrazine 60144 J.I0E +00 h 0.061 c 0.0057 c 0.0029 c 2.6 c

Melhyl isobulyl ketone . 108101 5.001'-02" 2.29E-02 h 180 n 8.4 n 6.8 n ~IIMI n

M~lhy! m~hacryla Ie _nO _ ..... _ ... __ n' __ 806~~ 8.00E.-:: ~!!.... ._ .. ..._.___ ....... ~!!.._ 2~ .... __ ~!. n.. ._ .!~~~! ~ ...
2-Melhyl-S-nilroaniline 99~S8 J.JOE-02 h 2 c 0.19 c O.09b e 87 e 19 c

Melhyl paralhion 298000 2.501: -0-1 I 0.91 n 0.091 n 0.03-1 n 26 n 2 n

2-Melhy!phenol (o-cresol) .... _ 9548~~:ooE-02 1 . . __ ...... 180 n 18__n ~.!:..,!..._._..2!~.!!..... ],)O_n

3-Melhylphenol (m-cresol) IOJJ94 5.ooE-02 1 180 n 18 n 6.8 n SHill n J90 n

4-Melhylphenol (p-cresol) 106445 5.ooE-OJ" 18 n 1.8 n 0.68 n ~IO n J9 n

Melhyislyrene(mixIUreL .250IlIS4 _~OOE-~." 1.J4E-02" ::: . .._ 6n 4.2.~ ~!!. __ ..~~!! ... __ ~~~.

Methyl styrene (alpha) 988J9 7.ooE-02 " e.. 4J n 26 n 9.5 n nOli n ~50 n

Methyl lerlbutyl elher (MTBE) 16J4044 5.ooE-OJ •. 8.57E-01 1 ••• 18 n JIO n 0.68 n ~IO n 19 n

Melolaclor(Dual) .. ~~184g 1.50E-Q!.I __. .. . ~50n ~5_!!.. .__ ~!!._._.15000n .._._!200~
Melribuzin 21807649 2.SOE-02 1 91 n 9.1 n J.4 n 2600 n 200 n

Mirel 2385855 200E -04 1 J.80E +00 " 0.OJ7 c O.ooJS c 0.0018 c 1.6 c 0.J5 e

Molinale ._____ 2212671 2.ooE-OJ I ,,_,___ . _._._. 7.J n 0.7J n .. 0.27 n _._..__ 2oo.!!...... 16
Mo!ybdenum 709987 5.ooE-OJ 1 18 n J.8 n 0.68 n 510 n

Monochloramine 1059990J 1.00E-01 1 J70 n }1 n 14 n 10000 n
Naled J00765 2ooE-OJ 1 7.J n 0.7J n 0.27 n 200 n .__1_6.~

Napropamide 15299997 I.OOE -01 1 J70 n J7 n 14 n 10000 n 780 nl

Nidl:el refinery dust _ 8.40E -01 1 0.0075 c

Nidl:~(solublesalts) _7440020 2.00E-021 __ O.IF nn 7.Jn
Nidl:el subsulfide 120J5722 1.70E +00 I 0.ooJ7 c

Nilrapyrin 1929824
~ilrale __ .__._.__..__. ..!~~~~
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III n

.W n

390 II

47 nl
----;~~ :

28 c!
16 II

SOUlC'es: i=IRIS h=IIEAsr .. =!Il;AS1"~J/._ ..'= WiLhd'....·n (rom /HIS or IIl;ASf ! =H'A -ECAO 0= O/hel EPA documenu . _ "·={in..' V=d'IJ{' P=p,opo~d l·=len'IJ';.., 1c=u,";n'ljen n=noll:IJ,<'in0..sC"n

I
I I ~ V Ambient iJ----.lndust~i;i-·R;;ide-ntial

RfDo . RfDi CPSo CPSi 0 MCl Tap water air Fish . soil soil

Contaminant .__ '_' CAS ---mg.&gI~ ....!!! d kll·d/mg kll·dlmL C mlllLulllL IHum) IOgAcg ~ -. mllkg ~~&=.

Nilric Oxide . 10102439 I.OOE -01 I
:no n 37 n 14 n ooסס1 n 780 n

Nilrite 14797650 I.OOE-OI I
1 F 370 n )1 n 14 n ooסס1 n 780 n

2-Nitroaniline . ..__ . 8874~ 6.00~-05 .. 5.7IE-05 h
0.22 n 0.021 ". ._ 0008~!! ..!:!.._!!....._ .. _.__~~?~

3-Nitroaniline 99092 300E-030 lin 1.ln 0.41n 310n Un

4-Nilroaniline 100016 HIIIE-O} 0 II n 1.1 n 041 n 311I n H"

Nilrohenzene . .. .. .... __~89H_~~~=~ ~ .. ~:?~E--04~ ._.:._ ._._.. ..!!.34 !!....._~!. ~__ .OU6~ ~ ~!. ~... .._._1:~ ~

Nitrofurantoin . 67209 700E - 02 h
260 n 26 n 95 n 7200 n 5S0 n

Nitrofurazone 59870 I.SOE +00 h 9.4UE HlO h 0.045 c 0.UtJ067 c U.U021 c 1.9 c u.n c

~ilrogen diolide __ _ .. __ . _. _ _ __ !~102440 _~:~~ ~llO~ __ ._._ ... ._____ __ . _. _._____ __ .... 37tJO~. __....E~~_. _.. .!~~ ~ ~lJO(lll~.~.... _. _~8oo ~

Nilroguanidine 556887 HIllE -01 I
)10 n 37 n 14 n IlJO(lO n 7811 "

4-Nitruphenol 100027 6 2uE -020 2.10 n 23 n H.4 n 6JlIli n 4811"

2-~!lro~ropane __ ... __ _ ___?~469. ._ ... ~:?!~:~!.. __.. __._ ..~~~~~~~_ __ ..__ .__~~~_._u.OlIlJ6?_~ __

N-Nilrosodi-n-hulylamine 91416J 5.4010+00, 5.60Etoo, 0.012 c 0.0011 c 0.1Il1lJ5H c 11.5.1 c 0.12 c

N - Nilrusodielhanolamine 1116547 2 80E +00 , 0.024 c 0.0022 c 0.11011 c I c 0.23 c

N-Nilrusodiethylamine. __ .. .__ ._. .... __~!~~ . . ~~OE!~.!.._!:~!~.!~~.~_ ... __ O.OOO4S c 0.00004__~_0.11l1llll2 ~ ~:~!.5._. . 0.UIl4.1 c

N-Nitlosodimelhylamine 62759 5.IOEtOI, 4.90EtOI I 0.001l c 0.0001l c O.lIlXIl16 c 0.OS6 c 0.01l c

N-Nilrusodiphenylamine 86306 4.90E-0} I 14 c J.) c 0.64 c S80 c 130 c

~=Nilruso di-n-propylamine . .... ..~164~ . ?:OOE+Ql.' L __.._. ..__ . ._. 0.0096 c 0.1IlIll89 c ~lXX)~~ ~ .__.~~~~ ~ .... __ ~~~ ~

N-Nilruso-N-melhylelhylamine 10595956 2.20E+01 j 0.0031 c 0.00028 c 000014 c O.IJ c 0.029 c

N-Nilrosopyrrolidine 930552 2.10E+00 j 2.13EtOO; 0.032 c 0.0029 c 0.0015 c 1.4 c 0.3 c

m-Nitrololuene 99081 \.OOE-02 h ••• 6.1 n 3.7 n l.4.n lOoo __n ~.!!.

o-Nilrololuene 88722 J.(IOE-02 h ••• 6.1 n 3.7 n 1.4 n 1000 n 78 n

p-Nilrotoluene 99990 1.00E-02 h ••• 6.1 n 3.7 n \.4" 1000 n 78 n

NorOurazon 273141)2 4.00E-02 1 •• _ _.. __ ISO n _-!~.!! .~~ ~ _._~~!~ ~__..__ ......~!~ ~

NuStar 85S09199 7.00E-04 I
2.6 n 0.26 n 0.095 n 72 n 5.5 n

Octabflllllodiphenylether nH6S20 lOOE-OJ; lin 1.ln 0.41n JIOn 2.ln

Oc!ahydro=J3S?=~!!~!!!!!~_:!~~?-=-~!~~!~~!!~ . ~~~!~~~ __~:Ql.'~=~~ ~ _ ...d._ .. _ . "_'''''_' __.. !~_.'! __..._ ._ ..~~ ~ .. _ ._~.~ n ..__....~!oo.~. . 390,

Octamelhylpyrophusphoramil1c 152169 2.1Il1l:-0J h
7.3 n 0.73 n 0.27 n 200 n

Oryzalin 19044883 S.OOE-Ol I
180 n 18 n 6H n 5100 n

OladialOn . ._._.. .__. .. 19666J09 _..1.oo~-Ol I . ._ 18 n \.8 n __ 0.68 ~ ~Q.~ . _

Oxamyl . 23115220 2.50E-02 I 0.2 F 91 n 9.1 n 3.4 n 2600 n :!oo n

OxyOuorfen 428740ll 300E - OJ I
II n 1.1 n 0.41 n 310 n 2} n

Paclobutraml 767J8620 \.JOE-02 I
47 n ~:!~ . I:~ !!...__I~~.!!_.__ !~_~

Paraquat 1910425 4.SOE-03 i 16 n 1.6 n ,,61 n 460 n }S n

Parathion 56382 6.00E -OJ h
22 n !.2 " h 81 n 610 n

Pebulale ...!!1471!.f-~.OO~=Q!_~.
180 n 18 n ~~ ~ .__ ~~~~_

PC.lelhalin 40487421 4.00E-02 I
150 n 15 n H n 4100 n

I' umo-6-chloro cyclohexane 87843 2.1010-02 h 2.9 c 0.27 c 11.14 c ~II c.

!~_.. __ rl)~!!~~~iP!!~~l'!~~lcr___ ...... . ~~~~~2 ~!~!!:-~~I_.. ___. . .. . .._..__.]~_n .. !!:?~.~ _...!!pn tin
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SoUIC'U: j=IRIS b-IlEAST • ",IIEAS1' .11. w'" Withd'''''11 I,om IRIS 0' IlEAST r '" EPA - ECAO 0 cO/he, EPA documellls F",/iIl.1 D",d,.I, P=p,oposed T='elll.,i-e I c=c.n:illo/letJ 1"'"otrAn:ilo/letJ

Conlaminanl " CAS
Pentachlorobenzene 6089JS

Penlachloronitrobenzene 82688

Pentachlorophenol 87865

v Ambient

~~ ~CPSo I CPSi 1° I
m8J\~ m~ k -dlmg kg-dlmg . C '--

8.00E-04 1 ••• 0.49 n 0.11 n 82 n 6.l n

l.OOE -Ol 1 2.60E -01 h ••• 0.041 0 0.012 0 II 0 2.5 0

l.OOE -02 I 1.20E -01 I 0.001 F 0.56 0 0.026 0 24 0 5.l 0

47 "

0.5 F

0.0005 F

- .._--

4.SOEtOO •

1.94E -0.1"

1.00E-05 ,

5.00E-02 I 180 n 18 n 6.8 n 5100 n 190 n

2.5OE -01 / 910 n 91 n 34 n 26000 n 2000 n

_~~~ :Q.!.~ .. ,_, .. .__. .._. __ __ 2200 _n_.__..BQ..!!... .!!_!! ..--.!!OlXJ.~ ~100 ~

6.00E -0.1 ; 22 n 22 n 0.81 n 610 n 41 n

6.00E-0.l" 22n 2.2n 0.81n 610n 41n
l

_!90~ __:~!~ .__,__ ._ ..__ 690 n 69 !! 26 n t9000 n _.,__ !SOO ~

800E - 05 I 0.29 n 0.029 n O.QII n 8.2 n 0.6l n

l50 ).2'0 1.60 1500 0 )10 c

0.73 n 0.(1) n 0.021 n 20 n 1.6 n---------------------_. --------------- -_... --_._-._._ ..
13n 1.)n 2.7n 2000n 16nn

1.1 n 0.0031 n 0.041 n II n 2.l n

0.073 n o.oon n 0.0021 n 2 n 0.16 n--------_._._ .._- -
l700 n no n 140 n oo0סס1 n 1800 n

1100 n IJO n 210 n oo0סס2 n 16000 n

260 n 26 n 9.5 n 7200 n 550 nl---------_._----- --
l7n 1.1n 1.4n 1000n 18n

0.0016 0 0.OlXJ1 0 0.OOOJ5 0 0.l2 0 0.055 n

0.0087 0 0.00081 0 0.00041 0 0.l10 0.083 0

0.26 n 0.026 n 0.0095 n 7.2 n 0.55 n

0.0150 0.00140 0.00070 0.640 0.140

Pennethrin S26455l1

Phenmedipham 11684634

PhenoL ._. . . .__ . !08952
m - Phenylenediamine 108452

0- Phenylenediam ine 95545

p- Phenylenediamine 10650l
Phenylmercuric acelal-e---···-·--------- '6ill4
2-Phenylphenol 904]1

Phorale ._ .... _..._.______ 298022. 2.ooE.::~~ .. _

Phosmel 1]2116 2.00E-02,

Phosphine 780Hl2 l.OOF. -04 I 857E -06 "

Phosphorus (whiteL- ._ .. ._____ 77ZJI~ ~.OOE:05 ~ . _

p-Phthalicacid 100210 1.00E+OOh

Phlhalicanhydride 85449 2.00E+00 / l.41E-01 h

Picloram 1918021 7.00E - 02 ,----- -~._._----------"---- ---_._._-
I'irimiphos-melhyl 292l29l7 I.00E -02 ,

I'olyhromina ted hiphenyls 7.00E" 06 " 8.90E +00 h

Polychlorinaled biphenyls (PCBs) _lJl6l6l. . .._ 7.70EtOO /

Araclor 1016 12674112

Polychlorinated terphenyls (pel's)

Polynuclear aromalic hydrocarhons
Acenaphlhene . .------ 81129 6.00E-·0i-;--- 220 n -~'--'---8:J:' 6100 n - .....' --470n

Anthracene 120127 l.OOE -01 / 1100 n 110 n 41 n llooo n 2lOO n

I Benzolalpyrene 5OJ28 __ 7.JOEtOOI 6.IOEtOO" O.OOO2F 0.00920 0.0010 O.OOO4lo. 0.l9._0_ 0.088~

Benzolb)Ouoranlhene 205992 7.JOE-01. 6.JOE-01. 0.0002 P 0.0920 0.01 0 O.OO4lo l.90 0.880

BenzolklOuoranthene 207089 7.lOE-02. 6.JOE-02. O.OUU2 P 0.920 0.1 0 O.04lo 190 8.80

I Benzlalanthracene 5655l 7.l0E-01. 6.JOE-01. 0.0001 P 0.0920 0.010 O.OO4lo ).90 0.88 ~

Otl")'$ene 218019 7.JOE-Ol. 6.IOE-0l. 0.0002 P 9.20 I 0 0.43' 0 )90 0 880

Dibenzlah)anthracene ' 5170l 7.JOEtOO. 6.10EtOO. 0.000) P 0.0092 0 0.001 0 O.OOO4lo 0.l90 0.0880

I Auoranthene 206440 4.00E-02 I 150 /I 15 n 5.4 n 4100 n llO n

Auorene 86717 4.00E-02 / 150 n 15 n 5.4 n 4100 n llO ni

Indeno ll.2.3-cd)pyrene 19l195' 7.JOE-01. 6.10E-01. 0.0004 P 0.092 0 0.01 0 O.OO4lo ).90 0.880

Naphlhalene 9120l 4.OOE-02.. . ._ . 150 n Un 5.4 n 4!00 n__~_.~!~ ~

Pyrene 129000 l.OOE-02 1 110 n II n 4.1 n lloo n 2.\0 n

Prachloraz 67141095 9.00E -0) I I.5UE -01 I U.45 0 0.042 0 0.1121 0 19 0 4.1 c

~roOu~~!!! . __ .. _. __. ... ~~9l60 _ 600E::~.!! .. ._.. . _. __. ~!!.__2.2 !! ~:~!_ ~ .... ~~~ ~
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SoUlCU: j:IHIS h:IlEASI' • =IIEAS'" ./, w= Wilhdf...·n from IHIS Of "EAS'" ! =EPA -ECAO o=Olhef EPA documenls ,,·-fin.1 V-df.f, P=pfoposed T='enl.li~ 1c=cuc'!!!!aen n=nmr.fC/nos<"n.

V Ambient Industrial Residcntiai~
RfDo '" RfDi CPSo CPSi 0 MCl Tap water air Fisb soil soil

~CoPtaminant _ CAS_~&!~. ..-!!!~~ ..!g·d/ms_k~ f .. mslL pgIL PR/m3 mIZAClz .. __ms1\:s__.~~&_._..
Prometon 1610180 1.S0E-02 I SS" S.S" 2" ISIlO " t20 "

Prometryn n87196 4.IXIE-OJ 1 IS" I.S " 0.S4" 410 n JI "

uPronamide 2l9SOS8S __7.50E:~_!_____________ _ 270" 27" I~" 7700" _. ..__.~~~
Propachlor 19t8167 I.JOE -02 1 . 47 " 4.7" 1.8" 1)00 " 100 n

Propanil 709988 5.00E-OJ I . 18" 1.8" 0.68" 510" J9 "

Propar&!_le . ...._.. !E!~~ __~oo~=~ ~. ..__.._....._ ... _.. __ . _... _ .. .... _ . __ ...?~..!! ......_._1:~ ~. __ . _X!_ ~ _!~ '!.... !~~ ~'

Propargyl alcohol 101191 2.00E-OJI 7.J" 0.73" 0.27" 200" 16"

Propazine 1J9402 2.1If1E -02 I 73 n 7.J n 2.7" 2000 " 160 "

IIPropham .._~429~~~:~~ ._..__.. . ...... __. 1)" 1.3" !:l.!!...._._2IXIO~._ .. !~"_

Propiconazole 60207901 UOE -02 ; 47" 4.7 " 1.8 " 1J00 " 100 "

Propylene glycol 51S56 200E +01 " 1)000 " 7Joo " 2700" 11If1OO00" Ibllf.lOO"

Propylene glycol. m()lIoell~~ ~!!!£~ . _ _~!!~~~~ ....?:IXIE::-Q! ~ .. .. ._~600~._~Q~ ~~" ?~OOO.~_._ . SSllO."
Propylene glycol. monomelhyl elher 107982 1.00E-OI" S.7IE-UI I 2600" 21U" 9S" 72000" 5S1lO"

Propylene oxide 15569 8.51E-Ol I 2.40E-01, 1.29E-U2 I 0.28 c 0.49 c o.on c .12 c 2.7 c

Pursuit 81H5775 2.5UE-01 I 910" 91" J4" 2bllOO" 21lOO nII .. -----.- ---- .... _- ..-----.... ---- ----- --------...---..---- .------.-...--- - -_..~---.-
Pydrin 51630581 2.SOE -02 I 91 " 9.1 " J.4" 26UO" 200 i>!

Pyridine 110861 I.OOE-OJI J.7" 0.J7" 0.14" IOU" 7.8"

Quinalp~~_s_ __ .. _ _. __.________ .!3S9JOl8 5.00E-04 I __.._ ..__.. .. ~_~ .!!:!~~_ 0.068~ ~~_~ ~:~~

Quinoline . . 91225 I.211E +01" 0.OOS6 c 0.OOOS2 c 0.00026 c u.24 c 0.1I5J c

Resmelhrin 10463868 J.ooE-02 I 110" II" 4.1" .llllO" 2)0"

Ronnel 299843 5.00E-02" 180" 18 " 6.8" 51110" J90 ". -----_. .._----_._._------~

RoJenone 8J794 4.00E-OJ I IS" 1.5" 0.54" 410" JI n

Savey 78581050 2.SOE -02 I 91 " 9.1 " H " 261lO" 200 "

Selenious Acid .__ .. .. __ '78)008 S.OO~=~_' .._ ._. __ . _..__ .. _.. _. __. ~~_~.._.. __ !:~ !! .. ~~~ ~ __ . ~!~ ~.. .~9. ~~

Selenium 7782492 5.00E-OJ 1 O.OS F 18" 1.8" 068" 510" J9 "

Selenourea 630104 S.OOE-OJ " t8 " 1.8 n 0.68 " SIO" J9 "
gSethoqdim .. __ 74051802 9.00E-02 I .__._... . no" JJ " !~!!.__ 9200 !! 700 ~

Silver and compounds 7440224 S.OOE-OJ 1 18 " 1.8 " 0.68 " SIO" J9 n

Simazine I22J49 S.OOE-OJ I 1.20E -01" 0.004 F 0.S6 c 0.052 c 0.026 c 24 c S.J c

Sodium azide 26628228 4.00E-OJ I _ IS" I.S " 0.54 !!. . ~!~...!! . _~! ..~
Sodium diethyidithiIKarbamate 148185 l.OOE -02 1 2.70E -01 " 0.2S c O.02J c 0.012 c II c 2.4 c

Sodium nuoroacctate 62148 2.00E-OS 1 0.07J n 0.0073 n 0.0027" 2" 0.16 "

Sodium metavanadaJe 1)718268 I.OOE-OJ h J.7 n 0.37 n 0.14 n 100 n 7.8 "

Strontium. stable 7440246 6.00E-01 I 2200 " 220 n 81 " 61000 n 4700 n

Strychnine sn49 lOOE-04 1 1.1" 0.1\ n 0.041" JI" 2.J"
~ene 10042S 2.ooE-011 2.86E-01 I ••• 0.1 F 160 !' 1II0__n ;~_n 21111110" !~~ ~

Systhane 88671890 2.SOE-02 1 91 n 9.1 " J.4 " 26l1f.l" 200"

~~~~________ __ l~~~; ....?ooE~~ ~ .. .:E+OS ~__~~_~+O~~__ ._~.~-~:_5E~~~.;. 4E-: ~.._...:.~~;~ ~ ..01lf1l1lQ ~ 4..l11~:-~~~~
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0.002 F

SoUlCes: i=IRIS h=II£A!>T • =IIEAsr.1I. w= Wirhdrum (roOl/HIS or IlEA!>T c =£PA -I,CAD o=Olhcr EPA documcnu f.=~~!!!!(!_ P=proposed. !:'=!E!!.!~!~ L£.=~~~·!!!!!.B~ .!! =.!!~~r~:!!!~~! .
V Ambient Industrial Residentiai

RfDo I RlD~ CPSo I CPSi ~ soil soil
ICon~aminant CAS mgAcg/d f m~~ kg-dlmg kg-dims c m m /II. m &-
Temephos 3383968 2.00E - 02 " 73 n 7.3 n 2.7 n 2000 n 160 ;
Terbacil . S902S12 1.3OE~02 1 47 n 4.7 n 1.8 n 1300 n 100 n

nTerbufos 13071199 2.SOE-OS" ._____ 0.091 n 0.0091 n 0.0034 n 2.6 n 0.2.n

Terbutryrt 886S00 I.OOE-031 3.7 n 0.37 n 0.14 n 100 n 7.8 n.

t,2.4,S-Telrachlorobenzene 95943 3.00E-04 1 ••• 0.18 n 0.11 n 0.041 n 31 n 2.3 n,

1.I.1.2-Tetrachloroethane . 630206 3.001: -02 / .._ .... -.-1,60E -02 ~ 2.59E ::~~~: _. ..!!:!!. c__0.2~~ ~g~._ .. __!!Q.E... __ ... _.... ~~. ~

1.I,2.2-Tetrachloroelhane 630206 2.00E-01/ 2.03E-01/··· 0.052 c 0.031 c 0.016 c 14 c 3.2 c

Tetrachloroelhylene (PCE) 127184 I.OOE-02 / ~.20E-02. 2.0lE-03.··· 0.005 F 1.1 c 3.1 c 0.061 c S5 c 12 c

2.3.4.6-Tetrachlorophenol S8902 3.00E-02 / 110 n II n 4.1 n 3100 n 230 n
_._--._-_.~----- ------ ---- --------~ ._ .... -._--_._---- - ------------

p.a,a,8 - Tetrachlorotoluene 5216251 2.00E tOI h ••• 0.00053 c 0.00031 c 0.00016 c 0.14 c 0.032 c

Tetrachlorovinphos 961115 3.ooE-02/ 24OE-02 h 28 c 0.26 c O.Il.c 1211 c 27 c

Te traethy!dithiopyropho~~ ' . l689245 500E -- 04, .___ _ . 1._8 !!.... _._...Q:.!~_~ !!068.!!.. .. si..!! ..~:~.~

Thallic oxide 1114125 7.00E-OS h 0.26 n 0.026 n O.OO9S n 7.2 n O.SS n'

Thallium

gThallium acelate 563688 9.00E -- 05 '.____ . _ 0.33 n .0.03l n 0.012.!!....__~ .~~

Thallium carbonate 6533739 1l.00E -OS 1 0.29 n 0.029 n O.DII n 8.2 n' 0.63 nl
Thallium chloride 7791120 8.00E-05 / 0.29 n 0.029 n 0.011 n 8.2 n (!:6l n

Thallium nitrate 10102451 9.00E -05 1 0.33 n 0.Ol3 n 0.012 n 9.2 n 0.7 n

Thallium selenite t20l9S20 9.00E-05.. 0.33 n o.on n 0.012 n 9.2 n 0.7 n'

lballium sulfate 7446186 8.00E-05 1 0.29 n 0.029 n 0.011 n 8.2 n 0.63 n

Thiobencarb _ 28249776 1.00E-02 I· __ _ 37 n 3.7 n 1.4.!!..._.~__n __.__ -.2!.~

2-(Thiocyanomethylthio)-benzothiawle 21564170 3.00E-02 h 110 n Il n 4.1 n 3100 n 230 n:

Thiofanox 39196184 3.00E-04" 1.1 n 0.1l n 0.041 n 31 n 2.3 n

Dlbiophanate-melhyl . __ .. 23564058 _8.00E-~.!.._____ __ . . 290 n 29._n ~I! ~ .. __ 8200 !!.__......~~ ~

Thiram 137268 5.00E-03, 18 n 1.8 n 0.68 n SIO n 19 n:

Tin and compounds 6.00E-01" 2200 n 220 n 81 n 61000 n 4700 n
Toluene 108883 2.00E-011 I.14E-01.. ••• . IF 75 n 42 n . 27 n 20000 n .1600 ~

Toluene -2.4-diamine 95807 3.20E+00" O.02t c 0.002 c 0.00099 c 0.89 c 0.2 c

Toluene-2.S-diamine 95705 6.00E-01" 2200 n 220 n 81 n 61000 n 471lO n

I Toluene -2.6-diamine _ 823405 2.00E-01" . 730 n 73 n 27 n 20000 n 1600.!!

p-Toluidinc 106490 1.90E-OI" 0.35 0 0.~33 0 0.011 0 IS 0 3.4 c

To~aphene 8001352 1.10E+00 1 1.12E+00 1 0.003 F 0.061 0 O.OOSli c 0.0029 c 2.60 0511 c

Tralomelhrin' 663412Sli 7.SUE-03 1 27 n 2.7 n I n 770 n S9 n

Triallale 2303175 1.lOE-02 I 47 n 4.7 n J.ll n 1300 n tOO n

Triasulfuron 82097 SUS 1.00E-02 1 37 n 3.7 n t.4 n 1000 n 78 n

11.2.4-Tribromobenzene 615543 5.00E-03 1 _.. 3 n 1.8 n 0.68 n SIO n 39 !'.

Tributyltinoxide (TOTO) 56359 3.00E-051 0.11 n 0.01l n 0.0041 n l.1 n 0.23 nl

2.4.6-Trichloroaniline hydrochloride 3l663S02 2.90E-02 h 2.l c 0.22 c 0.11 c 99 c 22 c

,2.4.6-Trichloroaniline 6349lS __.. HOE-02!!.-____ 2 c 0.18 c ..0.09~~.__ ~~ ~__._ _~.c
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160l1lJ n

2300 n

2.3 n

oo002700סס2

SOUlUS: i=IRIS h=JlEASl' • =JlEAST.I".w= Wjrhdr.wn {,0m IRIS 01 "!:AS":. e =EI'A - ECAO o=Olhu EPA documen.'s ....__ f={in.1 D=dr.{, P=proposed l'=,en"'"<r .1c=".n·I,!~ n-norr.Il'~<:JI

, V Ambient Industrial Residential'"
RfDo RIDi CPSo CPSi 0 MCL TaD water ' air Fish soil soil. ~:.::.-.

Contaminant CAS m2Al~ mgAtg/d kll°dlmll kllodlmg c m21L ~1iJI: JJlum3 m2Ac1l mll.lkll mltl1tsc
t.2.4-Trichlorobenzene t20821 1.00E-02 I 2.57E-03 h ••• 0.07 F 1.80 0.940 1.4 n 1000 n 78 n,
1.I.t-Trichloroethane 71556 9.00E-02 .. 2.86E-01.. ••• .0.2F 1300 lOOn 120 9200n 700n

1,1.2-Trichloroethane 79005 4.00E-0] I 5.70E-02 I 5.60E-02 I··· 0.005 F 0.19" 0.11 " 0.055" SO" II c

Trichloroethylene (TCE) '79016 6.00E -03'-.---.- 1.I0E -02.. 6.00E -03. ••• 0.005 F t.6 " I " - 0.29" 260 " 47'~
TrichloroOuoromethane 75694 3.00E-01 I 2.00E-01 h ••• 110 0 73 n 41 n 31000 n 2300 n

2.4.5-Trichlorophenol _ 95954 I.OOE - O!!.- __ ._. . . _..__~. ~"__ ....__ 370 ._n ..2?_~__ ...._.!~ .~ ooסס1 ..!!. .780 ~

2.4.6-Trichlorophenol 88062 1.10E-02 I I.09E-02; 6.t" 0.57" 0.29" 260" 58 c

2.4.5- Trichlorophenolyacelic acid 9)765 I.OOE -112 , 0.05 F 37 n l.7 n t.4 n 1000 0 78 n

!.::12.4.~-Trichlorophenoly~ion!£ acid. I-~!!! _.!OOE.:~L._.__. . ._ . __ .__ ..__ .~!_n 2:! ~._ __ ..!! ~ __.~!!~__ ._ .. _._ ~~ ~

1.1.2-Trichloropropane 598n6 SOOE-O] I . ••• 3 n 1.8 n 0.68 n . 510 0 ]9 n
1.2.3-Trichloropropane 96184 6.00E-031 ••• 3.70 2.2 n 0.81 n 6100 47 n

1.2.3-TCP as carcinogen ._____ _~!!! . .__ ._ 2.70E +00. . ..:...~..... _ __0.0039 £..._ O.IJll2l.=-.. 0.0012 ~_ .. ! ..!.~ _ .!!~~ ~

1.2.3-Trichloropropene 96195 S.OOE-ol h ••• 3 n 1.8 n 0.68 n 510 n 39 n

1,1.2-Trichloro-1,2.2- triOuoroelhane 76111 3.00E+01 I 8.571:+00 h ••• 5900 n 3100 n 4100 n IllllOO00 n 2l0l1110 n

Tridiphane ._...__ .__ ...... _58138082 _JooE-O] i ..... _._ ___. ._. .. _._. 1_1_o !.:.!..~ .!!:i.!.~_.~.!!.. ~~

Triethylamine 121448 VillE -0] I 7.] n 0.7] n

TriOuralin 1582098 7.50E-U] I 7.70E-0l I 8.7" 0.81 " 0.41 " 37U" 59 f

1.2.4-Trimelhylbenzene . . .. _ ..95636 ~00e-04_.__.. . .~.~~ ....~002~__~_0__~~.~__ 0.068~..._. __. _5!~.__........ ~:~ ~

1.3.5-Trimelhylbenzene 108678 400e-04. ••• 0.002 F 0.240. 0.15 n . 0.u54 n 41 n 3.1 fI

Trimelhyl phosphate 512561 3.70E-02 h 1.8" 0.17" 0.085" 77" 17 c

1.3.5-Trinitrobenzene __ ._._ .... _._ .__ .~ 5OOE:U5 ~._.__.... __ .... _.__~~ 0.0!~.~.__~1lll68.~_... 5.!...~ __ ..._._~.~~ fI

Trinilrophenylmelhylnitramine 479458 1.00E -02 h 37 n 3.7 0 1.4 n 10llll 0 78 n

2.4.6-Trinitrololuene \18967 5.ooE-04 I 3.ooE-02 I 1.80 0.18 n 0.11680 51 n 3.9 fI

Uranium (soluble salIS) .. 7440611 3.00E-0l.1 ... I_\.!!..__.!J.~ ~ ~!!!..~_. ._ .~~ ~

Vanadium 7440622 7.ooE-0l h 26 n 2.6 n 0.95 0 7200 55 n

Vanadium pentolide III462 I 9.ooE-OJ I 330 ].3 n 1.2 n 920 n 70 n'
Vanadium sulfate J6907423 2.ooE-02" _ 730 7.] n 2.7 n 2000 0 ~

Vemam \929777 1.00E-0l1 3.70 0.37 n 0.14 n 100 0 7.8 n

VinclolOlin 50471448 2.50E-02 I 91 n 9.1 0 3.40 2600 n 200 n

Vinyl acetate . 108054 1.00E+00 h 5.7IE-02 I ._....__. 3700 n 2!._n ~ 0 oo00סס1 7800 n
Vinyl bromide 59l602 8.57E-04 I ••• 0.520 0.31 0

Vinyl chloride 1S014 1.90E +00 II looE-OllloOO 0.002 F 0.019" 0.021' " 0.0017 " I.S" 0.]""

Warfarin __8_1~~ 3.ooE-04 I 1.1 0 O.I!.!!..__O.~! n 310 2.) nO
m - Xylene 108]2] 2.001! +00 II 2.00E-01.. ••• 10 F 140 n 13 ,; tlj 0 oo00סס2 16000 n

o-Xylene 9S476 2.00E+00 II 2.ooE-01.. ···\0 F 1400 730 270 n 201111110 0 16000 n

Ip-Xylene _ 106423 8.57E-02.. ••• ~ F 52 n ]J 0 . . __..__._
Xylene (mixed) 1llO207 2.001: +00 I 0.. 10 F 1200 0 730 n

~SPhide . ;:~:~ :.::~; ; • ~_ .... .__~I~_~ .~~~~ .~~; ~._].
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1-'=/i"..1 V=dr../' I'=proposrd T='rnJ..'i~ 1£~;no8en.~~ldnoarnSOUICCJ: i=IRIS h=IIEASI' .. =IIEAST ..1I. ...=Wil1""''''n 110m IRIS or IIEAS'I r =l:'1'A - ECAU o=U,het EPA documrnl!- -
V Ambient Industrial Residential

RIDo Rilli CPSo CPSi 0 MCL Tap water air Fish ioil soil._--
mll1clld milL IJRIL IJlIm3 ~~ _~8_ e-!!!~&..__Contaminant CAS m~~ klt°d/mll hod/mil C

Zineb t2122671 S.OllE-02 I 180 n 18 n . 6.8 n SIOll n 390 n

._-- -_._--- --------------- -----_._--_. . _...__ .__ .....
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APPENDIX F.3

SAMPLE CALCULATIONS



CLIENT

N5B-NW~
SUBJECT

r!..A

JOB NUMBER

DRAWING NUMBER

APPROVED BY

PAGE . OF b

. : . : . X·:: \ 'vld .' t<,lf::··:····:·:·

. . . . ~ . . ' .. , :. . .. '.... .



CALCULATION WORKSHEET Order No. 19116(01-91)

CLIENT

NSB-N
SUBJECT

JOB NUMBER qm.f

DRAWING NUMBER

APPROVED BY

PAGE 1 OF £)

I :.l?~ , : :ID..J5.. ~ :.. ~. '?'k7?! : :.M7 D•.~ :. 5.41~h .. ~ : : .

~·j~tL?t;:;·~~:i(!~fqt~r:t:~:~'J:J·;T:i·i
.. •.....u~~u ..n;"'c~i·.•~." t·!-uuu~·i i. -!i. u••.·.r •...•......................
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~n 31 32 )) 3' )5 36 37 38 39 40

1 0.4220 0.4168 0.' I 56 0." 27 0.4096 0.4068 0.4040 0.'015 0.3989 0.3'&4
2 0.2921 0.2898 0.2876 0.285' 0.2834 0.2813 0.2794 0.2714 0.2755 0.27)7
3 0.2'75 0.2462 0.2'51 0.2'39 0.2427 0.2415 0.2403 0.2391 0.2380 0.2368, 0.2145 0.2141 0.21 )7 0.2132 0.2127 0.2121 0.2116 0.2110 0.2104 0.2098

- .- ...... _. ~ .. _. -.. "....

5 0.1814 0.1878 0.1880 0.1882 O. I 883 0.1683 0.1883 0.1681 0.1880 0.1878
. _....-. 6 0.1641 O. I 651 0.16060 0.16061 O. i67) 0.1678 0.1683 0.1686 0.1689 0.1691

7 O.14D 0.1"9 0.1463 0.1475 0.1487 O. ,.'6 0.1505 0.1513 0.1520 O. I 526
8 0.12'3 0.1265 0.12114 0.1301 0.1317 0.1Dl 0.13" 0.1356 0.13606 0.IH6
9 0.10606 0.1093 O. I 116 0.11'0 0.1160 0.1179 0.1196 0.1211 0.1225 0.12)7 1"·- • ....... ",-"

10 0.0699 0.0'31 0.0961 0.0988 0.1013 0.1036 0.1056 0.1075 0.10'2 0.1108
11 0.0739 0.0777 0.0812 0.01144 0.087) 0.0900 0.092' 0.0947 0.0967 0.0'86
12 0.0585 0.0629 0.0669 0.0706 0.07)9 0.0770 0.07'8 0.0824 0.01148 0.0870 •••••••••••• o.
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12 0.0891 0.0909 0.0917 0.09'3 0.0959 0.0972 0.0986 0.0998 0.1010 0.1020
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Table A7 Ouantiles at the Shapiro-Wilk W Test for Normality (Values at W Such That 100p%
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"'.01 . '0.01 '0.0\ "0.10 ·O.~O

0.7~J 0.736 0.767 0.789 O.,~,

0.647 0.707 0.7'8 0.792 O.'lS
0.646 O. 71~ 0.762 0.40t 0.'27

6 o .711 O.HJ 0.784 0.426 0.'27
7 0.7J0 0.760 0.401 0.4H 0.'28
a 0.7" 0.274 0.418 O.BI 0.SJ2, 0.760 0.791 0.4lS o .4~' O.'J~

10 0.741 0.406 0.442 0.469 0.'J4
11 0.792 0.411 O.eso 0.476 0."0
11 0.401 0.428 O.es, 0.441 0.,.1
II 0.4" 0.4n 0.4" 0.4n 0."\,. 0.421 0.8'6 0.470 0.891 0.'''7
1~ 0.4lS 0.4~1 0.881 0.901 0.9\0
16 D.Slllill 0.86J 0.4a1 0.906 0.'12
11 0.811 0.869 0.892 0.910 O.H'
18 0.4~4 0.470 0.891 D.'" 0.'~6

" 0.46J 0.479 0.'01 0.917 0.'~7
20 0.468 0.4e- 0.901 0.'20 O.'H
11 0.47J 0.U4 0.'04 0.921 0.'60
22 0.878 0.491 0.911 0.926 0.961
IJ 0.44\ 0.4'1 0.'" 0.924 0.961
2. 0.44' 0.4'4 0.'16 O.,JO 0.'63
15 0.846 0.'01 0.914 0.')1 0.''''
26 0.891 O.'C>\ 0.'20 0.'33 O.,,~

21 0.4" 0.'06 O.,ll 0.'31 0.961
14 0.8" 0.'04 0.':\ 0.'36 0.'"
l' 0.498 0.910 0.'26 o.,n 0.'66
)0 0.'00 0.912 0.917 0.939 0.967
JI 0.'07 0.'1\ 0.97' 0."0 0.967
J: 050. 0.'11 O.,JO 0.9' I 0.968
JJ 0.90. 0.917 0.911 .' 0.9'2 0.964
I' 0.'05 0.'" C.,ll 0.,.1 C.969
II 0.910 0.910 0.')' 0."" 0.'"
16 0.911 0.927 0.'11 0.911I ~ C.910
Jl 0.9111I O. ej2,- 0.91' O. , .. , 0.910
18 O.S 16 o.,n O.'H O. ,.1 o .S7,
19 0.' 11 O.S :7 0.'1' 0.'11I8 0.911
'0 0.919 0.'28 0.'.0 0.'.' 0.l]72.. O. ':0 0.9:' 0." I 0.9\0 0.'72
01 0.911 0.910 0.'''2 o .S~ I 0.91 I
\l 0.91l 0.911 0.9'1 0.911 O.'ll.. 0.':" 0.'11 0.'''' 0.9\1 C.911.\ 0.916 0.91' 0.'.\ 0.911 O.91J.. 0.911 0.9JI O.IH) 0.91J D.'.,'
.1 0.'18 0.9Jt 0.'''. 0.9>- 0.970
'8 0.919 0.,1I 0.'" O.,~ .. 0.'7'
-9 O. '19 0.'17 0." '1 0.911 0.' 1ItI
10 D. ,JO O. 'lS o.!t, 1 0.'11 0.'1'
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· :!9 .1I1 ~ .~61 : .886 ; .910 •. 10) 6.96~ 9.92S
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Table A12 Values of HI _Q = HO.95 for Computing a One-Sided Upper 95% Confidence Limit
on a Lognormal Mean

• 10 12 15 21 31 51 101
v

0.10 2.750 2.035 1.886 1.602 1.775 1.7'9 1.727 1.701 1.68' 1.670

0.20 3.295 2.196 1.992 1.881 1.8'3 1.809 1.771 1.707 1.718 1.697

0.30 •. 109 2.'02 2.'25 1.977 1.927 1.682 1.6H 1.793 1.761 I. 733

0.'0 5.220 2.651 :! .162 :! .089 2.026 1.968 1.905 1.656 1.613 1.777

'0.50 6.'95 2.9' 7 2.'65 2.120 2." 1 2 .066 1 .989 1.926 1.626 1 .630

0.60 7 .807 3.267 ; .673 2.)6S 2. 271 2. 161 ; .065 2.010 1.9'6 1.691

0.70 9.120 3.662 2.900\ ; .532 2. _," 2.306 ;.191 2 .102 2 .025 1 .960

0.60 10.') •. 062 3.155 2.210 2.570 2.") 1.307 2.202 2. 112 2.0)5

0.90 11.70 ".- is ) .0\20 : .901 2. 736 2.569 2 .'32 2.310 1.206 2.117

I.:x> 13.05 '.905 3.696 3. \03 2.915 2.7'" 2.56' 2.,2) 2 .306 2.205

1 .25 16.H 6.001 •. '26 3.639 3.369 3.163 2.923 2.737 2.560 2 .••7

1.50 19.60 7.120 5.1 g. •. 707 3.696 3.612 3.3' 1 3.077 1.681 2.713

I. 75 22.67 8.2~ 5.960 '.795 " ._ 22 •.081 3.719 3 .• 37 3.100 2.997

2.00 26.1' 9.367 6.707 5.396 '.962 •. 56' '.'0\1 3.612 3.5H 3.295

2.50 32.69 11.67 6.339 6.621 6.067 5.557 5.013 •. 566 •• 226 3.920

3.00 39.23 13.97 9.9'5 7.66' 7.191 6.570 5.907 5.366 •.9.7 • •569

3.50 '5.77 16.27 11.56 9.11 6 6.326 7.596 6.815 6.201 5.681 5.2l!

•. 00 52.31 16.56 13.16 10.38 9.'69 6.630 7.731 7.02' 6.'1' 5.906

•. 50 56.85 20.66 '" .ao 11.6" 10.62 9.669 6.6.52 7 .6S' 7.170 6.590

5.00 65.39 23.19 16.' 3 12.91 1 I. 77 10.71 9.579 6.688 7.929 7.2n

6.00 78 .• 7 27.61 19.66 15,'5 l' .06 12.81 11." 10.36 9."9 8.661

7 .00 91.55 3; .') 22.9' 18.00 16. )9 to.90 13 .31 17.05 10.98 10.05

6.00 10' .6 37.06 26.20 20.55 16.7\ 17.01 15.16 13.70 12.51 11.'5

9.CO 117.7 ,,\ .68 29.'6 :3. 10 21.0) 19.1\ 17.05 15.43 ,. .05 12.85

10.00 1)0.6 '6.31 32. 7l 25.66 23.35 21 ;22 1g .93 17.13 15.59 ,. .26

50uro,: Atl" undo 1975.
This IJbl< is us,d in S,clion 13.~.
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APPENDIX F.4

SITE 1 - CBU DRUM STORAGE AREA



RISK ASSESSMENT SPREADSHEET - INCIDENTALINGESTIClN OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE 1 - CBU DRUM STORAGE AREA
NSB-NLON. GROTON,CONNECTICUT
12/20/94

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUlllNED BelOW.

EXPOSURE SCENARIO: OCCASIONAl VISITOR; CTE

RelEVANT EQUATION: lEX '" (C I( IR I( FI I( BIO I( EF I( ED)/(BWI( AT I( 1E6)

WHrnE: C ~ MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR " SOIL INGESTION RATE (MG/EVENT)
EF '" EXPOSURE FREOUENCY (EVEN TS/YEAR)
FI '" FRACTION FROM Ca-lTAMNATED SOURCE
ED ~ EXPOSURE DURATION (YEARS)
BW " BODY W8GHT (KG)
AT ~ AVERAGING TIME (DAYS)
BIO .. BIOAVAlLABIlITY

ENTER INPUT PARAMETERS:
ADULT: YOUTH:

IR:
EF:
FI:

. ED:
BW:
AT(CAR):
AT(NON):

50
12

1
6

70
25550

2190

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
6

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 2.35E-08 (AVG ANNUAl DOSE)
YOUTH:

CF: O.OOE +00 (AVG ANNUAl.. DOSE)
ADULT/YOUTH (CANCER RISI<):

CF: 2.01E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO)
SITE 1 - CBU DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAl VISITOR; CTE
CAlCULATE DOSES:

YOUTH ANNUAL ADll..T ANNUAL LIFETIME AVERAGE RFD
BIOAVAILABILITY DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) (MO/KG/DAY)CHEMICAl

Benzo(a)anth'scene
Benzo(b)fluoranthene
Benzo(a)p)'fene
Dlbez(a,h)anthracene
4,4'-000
Dieldrin
Aroclor
Antimony
ArsenIC
~ylium

Uanga_
V_dUn

C(MG/KG)

0.68
0.63
0.38

0.059
3.9

0.029
0.42

6.6
46

1
728
lee

1
1
1
1

0.03
1

0.03
1
1.
1
I
I

O.OOEtOO 1.60E-08 1.31E-09
O.OOEtOO 1.48E-08 1.21E-09
O.ooEtoo 8.92E-09 1.65E-10
O.ooEtOO 1.39E-09 1.19E-10
O.ooEtOO 2.15E-09 2.36E-10
O.ooEtOO 6.81E-10 5.84E-11 5.00E-05
O.ooEtOO 2.96E-10 2.54E-11 2.00E-05
O.ooEtOO 1.60E-01 1.31E-08 4.00E-04
O.OOEtOO 1.13E-01 9.66E-09 3.ooE-04
O.OOEtOO 2.35E-08 2.01E-09 5.00E-03
O.OOEtoo 5.35E-06 4.59E-01 5.00E-03
O.ooEtoo 4.31E-06 3.14E-01 1.00E-03
O.ooE+oo O.ooEtOO O.OOE+OO
O.OOEtOO O.ooEtoo O.OOE+oo
O.OOEtOO O.OOEtoo O.OOEtOO
O.ooEtOO O.ooEtoo O.ooEtoo
O.ooE+OO O.ooEtOO O.OOEtOO
O.ooE +00 O.OOEtoo O.ooEtoo
O.OOE+OO O.ooEtoo O.ooEtOO
O.OOEtoo O.ooHOO O.OOEtOO
O.OOEtOO O.OOEtoo O.ooEtoo
O.OOEtOO O.ooEtOO O.ooEtoo
O.OOEtOO O.ooEtOO O.ooEtOO
O.OOE+OO O.ooEtOO O.ooEtoo
O.OOE+OO O.OOEtoo O.ooE+OO
O.OOEtOO O.OOEtoo O.OOE+oo
O.OOEtOO O.ooEtoo O.ooEtoo
O.OOEtOO O.ooEtoo O.OOEtoo
O.ooEtoo O.ooEtoo O.ooEtOO
O.ooEtOO O.OOEtoo O.ooEtOO
O.ooEtoo O.ooEtoo O.ooEtoo
O.ooEtOO O.OOEtoo O.OOEtOO
O.ooEtOO O.ooEtoo O.ooEtoo
O.OOEtoo O.ooE+oo O.ooEtOO
O.ooEtoo O.OOEtoo O.OOEtoo
O.OOEtOO O.ooEtoo O.OOEtoo
O.ooEtOO O.OOEtoo O.ooEtoo
O.OOEtoo O.ooE+OO O.OOEtoo
O.ooEtOO O.ooEtOO O.OOEtoo
O.OOEtOO O.ooEtOO O.OOEtoo

CSF
(KG-DAY/MG)

7.30E-01
7.30E-01
1.30EtOO
1.30Etoo
2.40E-01
1.60Et01
1.10EtOO

1.15EtOO
4.30EtOO



RISK ASSESSMENT' SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE 1 - CBU DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
OETERMNE HAZARD IN [JCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)antl1'acene O.OOEtOO O.OOEtOO 9.99E-10
Benzo(b)f1uoranthene O.OOEtOO O.OOEtOO 9.26E-10
Benzo(a)pyrene O.OOEtOO O.OOEtOO 5.58E-09
Dibez(a. h)anthracene O.OOEtOO O.OOEtOO 8.67E-10
4,4'-000 O.OOEtOO O.OOEtOO 5.65E-11
Dieldrin O.OOEtOO 1.36E-05 9.34E-10
Aroclor O.OOEtOO 1.48E-05 1.95E-10
Antlmony O.OOEtOO 3.99E-04 O.OOE+OO
Anlenle O.OOEtOO 3.76E-04 1.69E-08
B4rylllum OooE+oo 4.70E-06 8.66E-09
Manganese OooE +00 1.07E-03 O.OOE+OO
V_dium OooE +00 624E-04 O.OOE+oo

0 OooE +00 O.ooEtOO O.OOE+oo
0 O.ooE+oo O.OOEtOO O.ooE+OO
0 O.OOE+oo O.OOEtOO O.OOE+OO
0 OooE +00 O.OOEtOO O.OOE+OO
0 OooE +00 O.OOEtOO O.OOE+OO
0 OooE +00 O.ooEtoo O.OOEtOO
0 oooE +00 O.ooEtOO O.OOE+OO
0 OooE +00 O.OOEtOO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.ooE+oo O.OOE+OO O.OOE+OO
0 OOOE+oo O.ooEtOO O.ooE+oo
0 O.ooE+oo O.OOEtOO O.OOE+OO
0 O.ooE+oo O.OOEtOO O.OOE+OO
0 O.ooE+OO O.OOEtOO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.ooE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.ooE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO o.OOEt00
0 O.OOEtOO O.ooE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOEtOO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO (}.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 2.50E-03 3.51E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL
'\

SITE NAME:
LOCATION:
DATE:

SITE 1 - CBU DRUM STORAGE AREA
NSB~NLON. GROTON,CONNECTICUT
12/20/94

HAZARD INDICES AND INCREMe-4TAl CANCER.RISKS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTliNED BElOW.

EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME

RElEVANT EQUATION: lEX = (CxIR x Fix BIOxEF x ED)/(BWx ATx lE6)

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KO)
IR =SOIL IN oESTION RATE (MG/EVENn
EF =EXPOSURE FREQUENCY (EVe-4TS/VEAR)
FI =FRACTION FROM CONTAMINATED SOURCE
ED =EXPOSURE DURATION (YEARS)
BW = BODY WBGHT (KO)
AT = AVERAGING TIME (DAYS)
BIO = BIOAVAILABIlITY

ENTER INPUT PARAMETERS:
ADUlT: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

100
24

1
25
70

25550
9125

IR:
EF:
Fl:
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 9.39E-08 (AVG ANNUAl DOSE)
YOUTH:

CF: O.OOE+OO (AVG ANNUAl DOSE)
ADUlT/YOUTH (CANCER RISK):

CF: 3.35E-08



RISK ASSESSMENT SPREADSHEET - INCIDEJHAllNGESTION OF SOil (PAGE TWO)
SITE 1 - C8U DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME
CAlCULATE DOSES:

CHEMICAl C(MG/KG)
YOUTH ANNUAl.. ADlI..T ANNUAl.. LIFETIME AVERAGE RFD

810AVAllA81l1TY DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) (MG/KG/DAY)
CSF

(KG-DAYIIIG)

Benzo(a)anttwacene
Benzo(b)lIuoranthene
Benzo(a)pyrene
Oibez(a.h)anthracene
4,4'-000
Dieldrin
Aroclor
Antimony
ArsenIc
Beryllium
Manganese
V_dlum

0.68
0.63
0.38

0.059
3.9

0.029
0.42

8.8
4.8

1
228
186

1
1
1
1

0.03
1

0.03
1
1
1
1
1

O.OOE+OO 6.39E-08 2.28E-08
O.OOE+OO 5.92E-08 2.11E-08
O.OOE+OO 3.57E-08 1.27E-08
O.OOE+oO 5.54E-09 1.98E-09
O.OOE+OO 1.10E-08 3.93E-09
O.OOE+OO 2.72E-09 9.73E-10 5.00E-05
O.OOE+OO 1.18E-09 4.23E-10 2.00E-05
O.OOE+OO 6.39E-07 2.26E-07 4.00E-04
O.OOE+OO 4.51E-07 1.61E-07 3.00E-04
O.OOE+OO 9.39E-08 3.35E-08 5.00E-03
O.oOE+oO 2.14E-05 7.65E-06 5.00E-03
O.OOE+OO 1.75E-05 6.24E-06 7.00E-03
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO o.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO' O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+oO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

7.30E-01
7.30E-Ol
7.30E+OO
7.30E+OO
2.40E-Ol
1.60E+01
7.70E+OO

1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE 1 - CBU DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAl VISITOR; RME
OETERMNE HAZARD INDCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)antlTacene O.OOE+OO O.OOE+OO 1.67E-08
Benzo(b)fluaanthene O.OOE+OO O.OOE+OO 1.54E-08
Benzo(a)p)"ene O.OOE+OO O.OOE+OO 9.31E-08
Dibez(a,h)anlhracene O.OOE+OO O.OOE+OO 1.44E-08
4,4'-000 O.OOE+OO O.OOE+OO 9.42E-10
Dieldrin O.OOE+OO 5.45E-05 1.56E-08
Aroclor O.OOE+OO 5.92E-05 3.25E-09
Antlmony O.OOE+OO 1.60E-03 O.OOE+OO
Arsenic O.OOE+OO 1.50E-03 2.82E-07
Beryllium O.OOE+OO 1.88E-05 1.44E-07
Manganese OOOE+OO 4.28E-03 O.OOE+OO
Vanadium O.OOE+OO 2.50E-03 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 1.00E-02 5.85E-Ol



RIS< ASSESSM:NT SPREADSHEET - [)RECT lEAMJIL C~ACTWITH SOIL

SITE NAM::
LOCATION:
DATE:

SI TE 1 - CBU SRLN STrnAGE AREA
NSB-NLON, rnmON, CO~ECnCUT
12/'JJ/94

EXPOs.JRE SCENARIO: OCCASc::J-IIIt... VISITOR; CTE

RB-EVMIT EQLlATIO'I:

Wl-£FE:

CEX = (C x SA xAF xABS x EF x ED)/(8WxAT x lEe)

C '" CO'ICENTRATION IN Sal (M3ft<Gl
SAl - YOUTH 9<IN SLRFACE p,p.£A (&J C~AY):
SA2 - AOU. T9<IN 9Jl'PeE MEA (SQ CMIOAY).
IF - AO-a£NCE FACTOR (MGSQ eM)

o
3800

0.2

ABS .. ABSOFPTION FRACTION·
(DECI~ FRACTION)

VOCS:
BNAS'PEsnOOES:
PCBS:
~TJIlS:

0.5
0.05
0.05
0.01

EF 1 - YOUTH EXPOS.ff FREQLENCY (DAY'5IYEAA): 24
EF2 .. ADLLTEXPCELREFREOJENCY (DAYS/YEAA): 12
EDI .. YOUTH EXPOSJAE OlRATICN (YEARS): 8
ED:? - ADU. T EXPCELRE D..JAATION (YEARS): 8
8W1 - BaJY WEIGHT ADO..ESCENT (KG): 15
B'{Q - Booy WEIGHT AUJ..T t<Gl: 70
ATI .. AVERAGING TIM: (DAYS), NCNCARCINOGENS (Ya.JTH): 2190.
AT2 = AVERAGING TIM: (DAYS). NCNCARCINOGENS (ADll.T): .2j~
AT3 = AVERAGING TIM: (DAYS). CARONOGENS: 25550

DETERMINE CDNVERSCN FACTOOS:
DE)( = (C)*(SA &J CM)*(AF~Q eM)*(ABS)*(EF OAYSf(EAR)*(ED YEARS)/(AT DAYS)/(8WKGl/(1 KG'1EB MG)

DOSEyCJJIh = (CF1)* (C)* (ASS)
DOSEac1Jlt = (CF2)*(C)*(A8S)

CFl =
CF2 =

O.OOE+OO
3.57E-07

CAf\CER ASK = (CF3)*lC)*(ABS) CF3 = 3.06E-08



RIS< ASSESSFlo£NT SPREADSHEET - ORECT I:EFNJIL CCJIflACT WITH SaL (pAGE lWO)
SITE 1 - CBU SRLM STrnAGE AREA
EXPOSURE SCENARIO: OCCASlOOJIL VISITOR; CTE
CALClLATE ooSE5:

CHEMCJIL C(MGlKG)
ABSORPTION
FRACTIOO

~UJIL YOUTH ANIIUJIL ADlJ..T L1FETIFlo£ AVERAGE RFD
OOSE (MGJKGIOAY) DOSE (MGJKGIOAY) DOSE (MGJKGf[)AY) (MGIK~T)

CSF
O<G-DAY/MG)

Benzo~)an1tTBcene

Benzo{b)flucranthene
Benzo~)wene

Obenz~ ,h)Bnttracene
4,4'-000
Oela-In
,,"oclcr
An~mooy

,,"senlc
BEJY1num
Mlnganese
V8nadum

0.68
0.63
0.38

0.059
3.9

0.029
0.42

8.8
4.8

1
228
188

0.05
0.05
0.05
0.05
0.05
0.05
0.05
001
0.01
0.01
0.01
0.01

O.OOE+OO 1.21E-08 1.04E-09
O.OOE+OO 1.12E-08 9.64E-tO
O.OOE+OO 6.76E-09 5.8tE-tO
O.OOE+OO 1.05E-09 9.03E-11
O.OOE+OO 6.96E-08 5.97E-09 3.00E-Ol
O.OOE+OO 5.18E-l0 4.44E-l1 5.00E-05 1.60E+01
O.OOE+OO 7.50E-09 6.43E-l0 2.00E-05 7.70E+OO
O.OOE+OO 2.43E-08 2.08E-09 4.00E-04
O.OOE+OO 1.71E-08 t.47E-09 2.80E-04 1.60E+OO
O.OOE+OO 3.57E-09 3.06E-l0 2.50E-04 6.60E+Ol
O.OOE+OO 8.14E-07 6.98E-oe 1.50E-04
O.OOE+oO 6.64E-07 6.69E-08 3.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESSM:NT SPREADSHEET - ORECT lEFWlIt. C~ACTWITH SaL (pAGE THFEE)
51 TE 1 - CBU SRLWI STrnAGE AREA
EXPOSURE SCf:NAAIO: OCCASIONAL VISITOR; CTE
l:ETERMII'E HAZAR) INDICES AND CANCER AI9<:

HAZARD INlEX HAZARD INlEX INCf1EMENTIt.
CHEMCAL.. YOUTH AOJ....T CANCER FlS<

Benzo~)anltT8cene O.ooE+oo O.ooE+oo O.OOE+OO
Benzo(b)nurranthene O.ooE+OO O.ooE+OO O.OOE+OO
Benzo~)pyrene O.ooE+OO O.OOE+oo O.OOE+oo
Obenz~,h)anttracene O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-000 O.ooE+OO O.OOE+oo 1.79E-09
Oeletln O.OOE+OO 1.04E-05 7.10E-10
,,"0:10- O.OOE+OO 3.75E-04 4.95E-09
An1lmmy O.ooE+OO 8.07E-05 O.OOE+oo
,,"senlc O.ooE+OO 8.12E-05 2.84E-09
B9)'1IIum O.ooE+OO 1.43E-05 2.83E-08
Mmganese O.OOE+OO 5.43E-03 O.OOE+OO
Varadum O.ooE+OO 1.90E-03 O.ooE+OO

0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+oo O.OOE+oo
0 O.ooE+oo O.ooE+OO O.OOE+oo
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.ooE+OO O.OOE+oo O.ooE+OO
0 O.ooE+oo O.OOE+OO O.OOE+oo
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+OO 0.00£:+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.ooE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL.. O.OOE+OO 7.84E-03 3.84E-08



RIS< ASSESSPtENT SPREADSHEET - ORECT[E~C~ACTWITH SCJl

SITE NAM:::
lOCATION:
DATE:

SI TE 1 - CEU SRLM STORAGE AREA
NSB-NLON, GROTON, CONNECTICUT
12/'AJ/94

EXPOSJRE SCEI'V\AIO: OCCA51 CJWt.. VISITOR; ~E

RaEVANT EQUATlo-l:

Wl-£FE:

lEX = (C xSA x AF xASS xEF x ED)/(8W x AT x 1E6)

C = Co-lCENTAATION IN SOL (M3ft<G)
SAt .. YOUTH S<IN SLRFACE N'1EA (SC CrwDAY):
SA2 .. ADll.T 9<lN 9...JROACE N'1EA (SQ CM/OAY):
PF .. AD-iERENCE FACTOR (MG'SQ CM):

o
3800

1

ASS '" ASSOFPTION FRACTION:
(DECIMlII... FRAGnON)

VCCS:
BNASlPEsnOOES:
PCBS:
M::TPLS:

0.5
0.05
0.05
0.01

EFl .. YOUTH EXP03JRE FRECLENCY (DAYS,lYEAR):
EF2 = ADll.T EXPa5LRE FREGlJENCY (DAYS/YEAA):
EDt = YOUTH EXPOSJAE OlRATION (YEARS):
ED2 .. ADll.T EXPa5LRE CURATION (YEARS):
BW1 .. BOOY WEIGHT AOO....ESCENT (KG):
BWl .. BOOY WEIGHT Aal..T t<G):
AT1 = AVERAGING TIM:: (DAYS), NONCAFCINOOENS (YaJTH):
AT2 = AVERAGING TIM:: (DAYS), NONCAFCINOOENS (ADLLT):
AT3 = AVERAGING TIM:: (DAYS), CN'10NOOENS:

24
24

8
25
16
70

2190'
·i1~5

25550

CETERMINE CONVERSlo-l FACTrnS:
lEX = (C)*(SA sa CM)*(AF tvG'SQ CM)*(ASS)*(EF OAYS,lYEAR)* (EO YEAAS)/(AT DAYS)/(BWKG)/(1 KCl'1EB~)

009:yw1h = (CF1 )*(C)* (l'BS)
009:ac1Jlt = (CF2)*(C)*(ABS)

CF1 =
CF2 =

O.OOE+OO
3.57E-06

CAl'CER AS< = (CF3)*(C)*(ABS) CF3= 1.27E-06



RIS< ASSESSM::NT SPREA09-fEET - lJRECT I:EfNJlL CCWTACT WITH SOIL (pAGE TWO)
SITE 1 - CBU SRLM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAL VISITOR; ~E
CALCLlATE OOSES:

a-iEMCAL C (M~G)

ABSORPTION
FRACTION

~UAL YnITH ~ALADlJ..T L1FET1M:: AVERAGE RFO
DOSE (MGIK~AY) DOSE (MGfl<GlDAY) DOSE (MGfl<~AY) (M~GlDAY)

CSF
O<G-[)AY/MG)

BenzoO=!)an1lTacane
Benzo(b)f1ucranthene
BenzoO=!)pyrene
ObenzO=!,h)enttTacane
4,4'-000
Oelctln
koclC7
MlmCJ1Y
!lf5en!c
B4r'yllllTl
",ngBneH
va~dllTl

0.88
0.83
0.38

0.059
3.9

0.029
0.42

8.8
4.8

1
228
t88

0.05
0.05
0.05
0.05
0.05
0.05
0.05
O.Ot
O.Ot
OOt
OOt
O.Ot

O.OOE+OO 1.21E-07 4.33E-08
O.OOE+OO 1.12E-07 4.02E-08
O.OOE+OO .U8E-08 2.42E-08
O.OOE+OO 1.05E-08 3.78E-09
O.OOE+OO 8.96E-07 2.49E-07 3.00E-01
O.OOE+OO 5.18E-09 1.85E-09 5.00E-05 1.80E+01
O.OOE+OO 7.50E-08 2.68E-08 2.00E-05 7.70E+OO
O.OOE+OO 2.43E-07 8.87E-08 4.00E-04
O.OOE+OO 1.71E-07 8.12E-08 2.80E-04 1.80E+OO
O.OOE+OO 3.57E-08 1.27E-08 2.50E-04 8.80E+01
O.OOE+OO 8.14E-08 2.91E-08 1.50E-04
O.OOE+OO 8.84E-08 - 2.37E-08 3.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



AIS< ASSESSM::NT SPAEADSHEET - ORECT I:I:FNJIL CCWTACT WITH SOL (pAGE THREE)
SITE 1 - CEU SRloN STORAGE AREA
EXPOSURE SCENARIO: OCCASlOOJlL VISITOR; FNE
!:ETERMI!'E HAZAR) INDtCES AND CANCER RIS<:

HAZARD INI:EX HAZARD INI:I:X INCAEMENTJIL
a-lEMCAI... YOUTH AI:ll...T CANCER FISK

Benzo~)an1tTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)flucmnlhene O.OOE+OO· O.OOE+OO O.OOE+OO
Benzo~)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
()benz~,h)anttTacene O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-000 O.OOE+OO O.OOE+OO 7.46E-08
()elaln O.OOE+OO 1.04E-04 2.96E-08
kcx:lcr O.OOE+OO 3.75E-03 2.06E-07
AnUrnCJ1V O.ooE+oo e.07E-04 O.OOE+OO
ksenlc O.ooE+oo 1112E-04 1.10E-07
Ba-ylll6Tl OooE+oo 143E-04 l.l0E-OS
M1ng11ne!8 o ooE+oo 543E-02 O.OOE+oo
va~dum OooE+oo 1.90E-02 O.ooE+oo

0 O.ooE+OO O.ooE+OO O.ooE+OO
0 O.ooE+OO O.OOE+OO O.ooE+oo
0 OooE+oo o ooE+oo O.OOE+oo
0 o ooE.oo o ooE.oo O.ooE+oo
0 o ooE.oo o ooE+oo O.ooE+oo
0 o ooE+oo o ooE+ 00 O.ooE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 o ooE+oo O.OOE+OO O.OOE+OO
0 o ooE+oo O.ooE+oo O.OOE+oo
0 o ooE+ 00 O.OOE+oo O.OOE+OO
0 O.ooE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl... O.OOE+OO 7.84E-02 1.52E-06



RISK ASSESSMENT SPREADSHEET - INHALAnON

SITE NAME:
LOCATION:
DATE:

SITE 1 - CBU DRUM STORAGE AREA
NSB-NLON.GROTON.CONNECTICUT
12/22194

HAZARD INDICES AND INCREMENTAl. CANCER RIS~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPnONS ARE OUtliNED BELOW.

EXPOSURE SCENARIO: OCCASIONAl VISITOR; CTE

REFERENCE: EPA. DECEMBER 1989

RelEVANT EQUATION: lEX '" (C _IR _ET_ EF _ E~/(BW_ AT)

WHERE: C =MEAN CONCENTRATION IN AIR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET = EXPOSURE TIM E (HOURSIDAY)
EF =EXPOSURE FREOUENCY (DAYSIYEAR)
ED =EXPOSURE DURATION (YEARS)
BW =BODY WBGHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER IN PUT PARAMETERS:

ADUlT:

IR: 0.8
EF: 12
ET: 8
ED: . 6
BW: 70
AT(CAR): 25550
AT(NON): .. ····>2190

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 3.01E-03 (AVG ANNUAl. DOSE)
CF: 2.58E-04 (lIFETlME DOSE)

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
350
24
.8
15

25550
2190

YOUTH:
CF: O.ooE+oo (AVG ANNUAl. DOSE)



RISK ASSESSIIENT. SPREADSHEET - INHALATION (PAOE TWO)
SITE 1 - CBU DRUII STORAOE AREA
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
CAlCULATE DOSES:

CHEIIICAl C (110/113)
YOUTH ANNUAl ADlA..T ANNUAl lIFETIIIE AVERAOE RFD

DOSE (1I0/KO/DAY) DOSE (1I0/KO/DAY) DOSE (IiOiKO/DAY) (IIO/KO/DAY)
CSF

(KO-DAY/MO)

Benzo(a)anttncene
Benzo(b)nuoranthene
Benzo(a)pyrene
Dibenz(a,h)anttncene
4,4'-000
Dieldrin
Aroclor
Antimony
Arsenic
Beryllium
Manganese
Vanadium

1.2E-08
1.lE-08
8.8E-09
1.1E-09
7.0E-08
5.2E-l0
7.8E-09
1.2E-07
8.6E-08
1.8E-Oe
4.1E-08
3.3E-08

O.OOE+OO 3.88E-11 3.15E-12
O.OOE+OO 3.41E-11 2.92E-12
o.ooE+OO 2.08E-11 1.78E-12
O. OOE +00 3.19E-12 2.74E-13
O.OOE+OO 2.11E-10 1.81E-11
O.OOE+OO 1.57E-12 1.34E-13 1.81E+01
O.OOE+OO 2.27E-11 1.95E-12
O.OOE+OO 3.88E-10 3.15E-11
O.OOE+OO 2.80E-10 2.23E-1l 1.51E+01
O.OOE+OO 5.41E-ll 4.84E-12
O.OOE+OO 1.23E-08 l.06E-09 1.43E-05
O.OOE+OO 1.01E-08 8.83E-10
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO· o.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+oO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO .O.OOE +00



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 1 - CBU DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAL VISITOR: CTE
OETERMNE HAZARD INllCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)antlTacene O.OOEtOO O.OOEtOO O.OOEtOO
Benzo(b)fluoranlhene O.OOEtOO O.OOEtOO O.OOEtOO
Benzo(a)pwrene O.OOEtOO O.OOEtOO O.OOEtOO
Oibenz(a.h)antlTacene O.OOEtOO O.OOEtOO O.OOEtOO
4,4'-000 O.OOEtOO O.OOEtOO O.OOEtOO
DIeldrin O.OOEtOO O.OOEtOO 2.17E-12
Aroclor O.OOEtOO O.OOEtOO O.OOEtOO
Antlmony O.OOEtOO O.OOEtOO O.OOEtOO
Arsenic O.OOEtOO O.OOEtOO 3.36E-10
Beryllium O.OOEtOO O.OOEtOO O.OOEtOO
Manganese O.OOEtOO 8.63E-04 O.OOEtOO
Vanadium OOOEtOO O.OOEtOO O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtQO O.OOEtOO

TOTAL O.OOE+OO 8.83E-04 3.38E-10



RISK ASSESSMENT SPREADSHEET - INHALAnON

SITE NAME:
LOCATION:
DATE:

SITE 1 - CBU DRUM STORAGE AREA
NSB-NLON.GROTON.CONNECnCUT
12/22/94

HAZARD INDICES AND INCREMENTAl CANCER RIS~ ARE CALCUlATED BY lHlS SPREADSHEET.
EXPOSURES lHROUGH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPnONS ARE OUtliNED BelOW.

EXPOSURE SCENARIO: OCCASIONAl VISITOR; RME

REFERENCE: EPA. DECEMBER 1989

RElEVANT EOUATION lEX. (C .IR. £T. EF. EQ/(8W. AT)

WHERE: C " MEAN CONCENTRATION IN AIR ("'0/M3)
IR. INHALATION RATE (M3/HOUR)
ET • EXPOSURE TIME (HOURS/OAV)
H • £)lPOSURE fRE~UENCY (OAYSIY£AAl
EO. £)lPOSURE D.JRATl~ (YtARS,
BW • BODY waOHT IKO)
AT .. AVERAOINO TIME (DAYS)

ENTER INPUT PARAMETERS:

ADUlT:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

0.8
.24

8
25
70

25550
9125

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
350
24

6
15

25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:
CF: 6.01E-03 (AVGj'NNUAl DOSE)
CF: 2.15E-03 (lIFEllME DOSE)

YOUlH:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 1 - CBU DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME
CAlCULATE DOSES:

CHEMICAL C (MO'M3)
VOUTH ANNUAl.. ADUlT ANNUAl.. lIFETlME AVERAOE RFD

DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAy)
CSF

(KO-DAVIIIO)

Benzo(a)amh"acene
Benzo(b)nuoranlhene
Benzo(a)p't'ene
Dibenz(a.h)anlh"acen8
4.4'-000
Dieldrin
Aroclor
Anllmony
Arsenic
Beryllium
Manganese
Venadlum

1.2E-08
1.1E-08
6.8E-09
1.lE-09
7.0E-08
5.2E-l0
7.6E-09
1.2E-07
8.6E-08
1.8E-08
4.1E-06
3.3E-06

O.ooE+OO 7.36E-ll 2.63E-ll
O.OOE+OO 6.82E-l1 2.43E-l1
O.OOE+OO 4.11E-l1 1.47E-11
O.OOE+OO 6.38E-12 2.28E-12
O.OOE+OO 4.22E-10 1.51E-10
O.OOE+OO 3.14E-12 1.12E-12 1.61E+01
O.OOE+OO 4.54E-l1 1.62E-11
O.OOE+OO 7.36E-l0 2.63E-10
O.OOE+OO 5.l9E-l0 1.86E-10 1.51E+01
O.OOE+OO 1.08E-10 3.86E-11
O.OOE+OO 2.47E-08 8.81E-09 1.43E-05
O.OOE+OO 2.01E-08 7.19E-09
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O. OOE +00
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+Oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO .O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE t - CBU DRUM STORAGE AREA
EXPOSURE SCENARIO: OCCASIONAl VISITOR; RME
OETERMNE HAZARD INlJCES AND CANCER RISK

HAZARD IN DEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anilTacene O.OOHoo O.OOE+oo O.OOE+OO
Benzo(b)nuoranlhene O.OOHOO O.OOE+OO O.OOE+OO
Benzo(a)p~ene O.OOE+oo O.OOE+OO O.ooE+oo
Oibenz(a,h)antlTacene O.OOHOO O.OOE+OO O.OOE+oo
4,4'-DDO O.OOE+OO O.OOE+OO O.OOE+OO
Dieldrin O.OOE+oo O.OOE+OO t.80E-t 1
Aroclor O.OOE+OO O.OOE+OO O.OOE+oo
Antlmony O.OOE+oo O.OOE+OO O.OOE+oo
Arsenic O.OOE+OO O.OOE+oo 2.80E-09
Beryllium O.OOE+OO O.OOE+OO O.OOE+OO
Manganese O.OOE+OO 1.73E-03 O.OOE+OO
Vanadium O.OOE+OO O.OOE+OO O.OOE+oo

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 OOOE+oo O.OOE+oo O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+oo O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE +00 O.OOE+OO O.OOE+oo
0 OOOE+oo O.OOE+OO O.ooE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O. OOH 00 O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.ooE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+oo O.ooE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+oo O.ooE+OO o.OOE+oo
0 O.OOE+OO O.OOE+oo O.ooE+OO
0 O.OOE+OO O.ooE+oo O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+OO O.ooE+oo
0 O.OOE+oo O.OOE+oo O.OOE+oo

TOTAl O.OOE+OO t.73E-03 2.82E-09



APPENDIX F.5

SITE 2 - AREA A LANDFILL

.:.. ..



SUMMARY OF STATISTICALLY DERIVED EXPOSURE CONCENTRATIONS
SITE 2 - AREA A LANDFILL

ALL SOIL
NSB-NLON, GROTON, CONNECTICUT

Chemical of Concern Distribution of Data Serll Exposure Concentration121

(mgjkg)

. Benzo(a)anthracene . Undefined 0.320

Benzo(b)fluoranthene Undefined 0.210

Benzo(a)pyrene Undefined 0.220

Aroclor-1260 Undefined 3.50

Arsenic Lognormal 4.3

Beryllium Undefined 1.7

Boron Undefined 1200

Manganese Undefined 214

Mercury Undefined 0.82

111

121
Distribution determined using the Shapiro-Wilk OW-Test" (Gilbert, 1987).
Exposure concentration is the 95%' upper confidence limit (UCL) of the arithmetic mean or the
mean of the transformed data, unless otherwise noted. 95% UCL is based on the distribution
of the data set. Sample and duplicate results are averaged for the calculation of the 95%
UCL; one-half of the nondetected values are used. When the distribution of the data set is
undefined the most conservative 95% UCL was used as the exposure concentrati~n.



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Benzo(a)anthracene .(ug/kg); Site 2 Landfill; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample'results (use· 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xber)**2 (Xi -Xber)**2
--------.- ------------ ------------

1 97 4.574711 17329.84 .4956618
2 99 4.595120 16807.27 .4673413
3 130 4.867534 9730.413 .1690929
4 165 5.105945 4050.413 .0298592
5 165 5.105945 4050.413 .0298592
6 165 5.105945 4050.413 .0298592
7 165 5.105945 4050.413 .0298592
8 165 5.105945 4050.413 .0298592,
9 165 5.105945 4050.413 .0298592
10 165 5.105945 4050.413 .0298592
11 290 5.669881 3764.699 .1529885
12 370 5.913503 19981.84 .4029196
13 490 6.194405 68307.56 .8384367
14 570 6.345636 116524.7 1.138260
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 228.6429 5.278744 146.9692 .5458737
196.1233

Upper 95X confidence limit on arithmetic mean: 298.2063 .
Upper 95X confidence limit on geometric mean: 315.0557



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
====II==============--===~-===:a::::r:c==========-=-=======================--==~=-==================== =====:=

Site:
Location:
Chemical:

Site 2 - Area A Landffll
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); All Sofl

Date:
Fi lename:
Operator:

01/11/95

kms

Enter Number of OCcurrences (n): 14 (n IlUSt be >= 3)

Enter Variates (X): SlIq)le

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

SUIIIllItion:

X

97
99

130
165
165
165
165
165
165
165
290
370
490
570

....... ...
3201

9.409e3
9.801e3
1.69e4

2. 7225e4
2. 7225e4
2. 7225e4
2.7225e4
2. 7225e4
2.7225e4
2. 7225e4

8.41e4
1.369e5
2.401e5
3.249e5

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1012685

LN [X]

4.574711
4.595120
4.867534
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.669881
5.913503
6.194405
6.345636

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

73.90241

20.92798
21.11513
23.69289
26.07068
26.07068
26.07068
26.07068
26.07068
26.07068
26.07068
32.14755
34.96952
38.37066
40.26710

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

393.9856
:=======================================a==s========_••_c:==::==:=c=========:=======:==:==============:==========:

Calculate d: d =Sum(Xf**2) • (1/n)·(Sum(Xi)··2) d =
d =

280799.2 (normal distribution)
3.873715 (log-normal distribution)

=================:======:=============:_:••:::=::::....as::a:===••••======::==:=:=:====:::::::::=:::::=:::=:===:==



SHAPIRO AND WILK WTEST FOR GOOD~~SS~OF FIT - PAGE TWO OF THREE
==========================================-:--======================e:======================================:=====

kms

01/11/95Date:
Filename:
Operator:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg)~.All ,Soil

Site:
Location:
Chemical:

J ~ •.:=========================================================ccc=a==ca==:::==::====:::====::::=:==:==:=========:====:
Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2

:--_ ...-----_.._----_ ..._-------------------------------------_ .... ----- ..._-----------------_.-----.------------:
Normal Distribution: Ai X[n- i+1] - X[i] Ai*(X[n-i+1] - X[i])

.5251

.3318
.246

.1802
.124

.0727
.• 024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.73e2
3.91e2
2.4e2

1.25e2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.4837e2
1.2973e2
5.904e1

2.2525e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

SUIIlIIItion:
SUIIlIIItion**2:

4. 5967e2
2. 1130e5

Wcalc = .7524862 Wtable = .874 Wcalc - Wtable = -.121514
==================================================================================================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
==V============================D:=======-=====.===~=-========="=====-sa=======================~==================

Site:
Location:
Chemical:

Site 2 - Area A Landffll
NSB-NLON, Groton, Connecticut
BenzoCa)anthracene (ug/kg); All Soil

Date:
FileNllle:
Operator:

01111/95

Ians

Calculate W: W= C1/d)*(SumCAi*CX[n-i+1] - X[i]»)**2
: •• •• • •• _.~-.-------_.----_.---_•• ---------_._------------------------------------- a:

Log-normal Distribution: Ai X[n-f+1] - X[i] Af*(X[n-i+ll - X[f])
-------- -------_ ...._-- --------------------
.5251 1.770925 .9299129
.3318 1.599286 .5306429
.246 1.045969 .2573083

.1802 .5639354 .101621.2
.124 0 0

.On7 0 0
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 '0 0

------._.
SUIIlI8t ion: 1.819485
SUIIlI8t ion**2: 3.310527

Wcalc = .8546128 Wtable • .874 Wcalc • Wtable = -.019387
:==================================a•••••••••===•••••••••==••••••••••==========::============:====:=::==:=::=====:

Arithmetic Average: 228.6429 ~tric Mean: 196.1233
=====================:==::=:=== ===••••••••a=============================================



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

r Chemical:
r Matrix:

Benzo(b)fluoranthene (ug/kg); Site 2 Landfill; NSB-NL
All SoH

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)-2 (Xi-Xber)-2
.--------- --- .. _----_.- ------------

1 70 4.248495 10950.13 .7568633
2 130 4.867534 1992.985 .0629707
3 165 5.105945 92.98469 .0001570
4 165 5.105945 92.98469 .0001570
5 165 5.105945 92.98469 .0001570
6 165 5.105945 92.98469 .0001570
7 165 5.105945 92.98469 .0001570
8 165 5.105945 92.98469 .0001570
9 165 5.105945 92.98469 .0001570
10 165 5.105945 92.98469 .0001570
11 165 5.105945 92.98469 .0001570
12 220 5.393628 2057.270 .0757094
13 260 5.560682 n85.'842 .1955475
14 280 5.634790 11100.13 .2665817
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 174.6429 5.118474 51.30843 .3233342
167.0802

Upper 95% confidence limit on arithmetic mean: 198.9281
Upper 95% confidence limit on geometric mean: 209.08n



SHAPIRO AND WILK WTEST FOR GOODNE~S OF FIT - PAGE ONE OF THREE
=======-======================================================================-=======--===========================

Site: Site 2 - Area A Landfill Date: 01/11/95
Location: NSB-NLON, Groton, Connecticut FilenMle:
Chemical: Benzo(b)fluoranthene (ug/kg); All Soil Operator: Icms

:============_.===========-====••=====.=aa===a====================================m:=============================:
Enter Number of OCcurrences (n): 14 (n nust be >= 3)

:=====••••==========================m:a._=======_==•••a============aaaaa==a=========================D=.=•••==••==:
Enter Variates (X): S~le X X-2 LN [X] LN [X] **2

---_.- ... --------- ------.-- --------- ---------
1 70 4.9e3 4.248495 18.04971
2 130 1.69e4 4.867534 23.69289
3 165 2.7225e4 5.105945 26.07068
4 165 2. 7225e4 5.105945 26.07068
5 165 2.7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068 .
8 165 2.7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 2.7225e4 5.105945 26.07068
11 165 2. 7225e4 5.105945 26.07068
12 220 4.84e4 5.393628 29.09122
13 260 6.76e4 5.560682 30.92118
14 280 7.84e4 5.6347'90 31.75085
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0

. - 31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

--------- --------- --------- ---------
SUlIII8 t ion: 2445 461225 71.65864 368.1420

:==================================~================== ==========.a.=====================:?=:=::==================:

Calculate d: d =
d =

34223.21 (normal distribution)
1.359085 (log-normal distribution)

====================================================-============:====-=======::=::==:=====:===============:======



.~~~:, 1 " ;.::,:.f.;~':'.
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" ,,';.,.,.
"SHAPIRO AND WILK WTEST FOR GOODNESS'OF FIT - PAGE TWO OF THREE

====================================================a===~==== =====================================================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
BenzoCb>f luoranthene Cug/kg)i,Al ~ Soi l

Date:
Filename:
Operator:

01/11/95

kms
:=================a==================================================================a===========================:

Calculate W: W= C1/d)*CSumCAt*CX[n-i+1] • X[t]»)**2
:----------------------------------------------------------------------------------------------------------------:

Normal Distribution:

Surmation:
Surmation**2:

Ai

.5251

.3318
.246

.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

2.1e2
1.3e2
5.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*CX[n-i+1] - X[f])

1.1027e2
4.3134e1
1.353e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.6694e2
2.7867e4

Wcalc = .8142804 Wtable = .874 Wcalc - Wtable = -.059nO
================:================:============================================================================c===



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (ug/kg)i All Soil

Date:
Filename:
Operator:

01/11/95

Icms
:===============~===============~==========a:=============== ============-===================a====================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:-----------------------------------------------------_.----------------.----_...-----------------------_.-------:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*(X[n-i+1] ~ X[i])
-------- ------_ ..------ ------_ ..-----------
.5251 1.386294 .7279432
.3318 .6931472 .2299862
.246 .2876821 .0707698

.1802 0 0 .
.124 0 0

.0727 0 0
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sl.mlIlltion: 1.028699
Sl.mlIlltion**2: 1.058222

\leale = .7786282 \ltable = .874 \leale • \ltable = - .095372
:============================================================:===:========:============::=:======================:

Arithmetic Average: 174.6429 Geanetric Mean: 167.0802
========================================================c======:===:::==:==::::=:==:==:===============:========a==



", ....

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Benzo(a)pyrene (US/kg); Site 2 Landfill: NSB-NL
All SoH

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)-2·
---------- ------------ ------------

1 46 3.828641 16110.86 1.589598
2 165 5.105945 62.86224 .0002726
3 165 5.105945 62.86224 .0002726
4 165 5.105945 62.86224 .0002726
5 165 5.105945 62.86224 .0002726
6 165 5.105945 62.86224 .0002726
7 165 5.105945 62.86224 .0002726
8 165 5.105945 62.86224 .0002726
9 ·165 5.105945 62.86224 .0002726
10 165 5.105945 62.86224 .0002726
11 165 5.105945 62.86224 .0002726
12 165 5.105945 62.86224 .0002726
13 250 5.521461 5940.005 .1866473
14 310 5.736572 18788.58 .4187881
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 . 0 0 0
20 0 0 0

Mean: 172.9286 5.089434 56.52156 .4111926
162.2980

Upper 95% conf idence limit on arithmetic mean: 199.6813
Upper 95% confidence limit on geometric mean: 221.8403



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.ag=~=a==~=====cc.=======:m===========================.========a:=m=============================~=================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut"
Benzo(a)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/11/95

Ians

Enter Number of Occurrences (n): 14 (n nust be >= 3)

:============================================a:a=======-============-======a=====================================:
Enter Variates (X): S~le X X-2 LN O(] LNO(]-2

-------- --------- --------- --------- ---------
1 46 2.116e3 3.828641 14.65849
2 165 2.7225e4 5.105945 26.07068
3 165 2. 7225e4 5.105945 26.07068
4 165 2.7225e4 5.105945 26.07068
5 165 2.7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068
8 165 2.7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 2. 7225e4 5.105945 26.07068
11 165 2. 7225e4 5.105945 26.07068
12 165 2.7225e4 5.105945 26.07068
13 250 6.25e4 5.521461 30.48653
14 310 9.61e4 5.736572 32.90826
15 0 0 0
16 , 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0----._ ... ._----_.- ------.-. ---------

SlmII8t Ion: 2421 460191 71.25207 364.8308
:==================================.....................................:==========:===================::========:

Calculate d: d = SuneX;-2) . (1/n)-eSul(II)-2) d .. 41530.93 (normal distribution)
d .. 2.198032 (log-normal distribution)

================================::........................••••..•••..··-=====================================c====



.~..~ .. :..

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
==================================================================================================================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/k9)i All Soil

Date:
Filename:
Operator:

01/11/95

kms
:===_m:=._==ama=================================m======-======-==========================================c=======:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:----------------------------------------------------------------------------------------------------------------:

Normal Distribution:

Sl.JlI1IlItion:
Sl.JlI1IlItion**2:·

Ai

.5251

.3318
.246

.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

2.64e2
8.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

1.3863e2
2.8203e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.6683e2
2.7832e4

WcaLc = .6701523 WtabLe K .874 WcaLc - Wtable = -.203848
=======================================••••••:======••••a.======::==================:====:======================:=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - A~ea A Landfill
NSB-NLON, G~oton, Connecticut
Benzo(a)py~ene (US/kg); All Soil

Date:
Filename:
Ope~ato~:

01/11/95

kms

:=====.================================z===========-~======--======= ============-__====a:as=======:ca:=========:
Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2

-...... _._---_ .. _------------------------------------------------------------------------------------------------_.­. .
Log-normal Dist~ibution: Ai X[n- i+1] - X[i] Ai*(X[n- i+1] - X[i])

-------- -------------_ .. --------------------
.5251 1.907931 1.001855
.3318 .4155154 .1378680
.246 0 0

.1802 0 0
.124 0 0

.0727 0 0
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

--------- .
SlmIIlItion: 1.139723
SlmIIlItion**2: 1.298967

Wcale = .5909684 Wtable = .874 Weale - Wtable = -.283032
:=====================================================~==========================================================:

A~ithmetie Ave~age: 172.9286 Geomet~ic Mean: 162.2980
==========================:==============:=:======::=:====a=======================================================



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

r Chemical: Aroclor (ug/kg); Site 2 Landfill; NSB-NLON
r Matrix: All Sofl

Enter number of samples: 24 .
Degrees of Freedom: 23

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xf-Xbar)**2
.. -_------- ------------ -------- ... --

1 13.4 2.595255 2804760. 6.699813
2 60 4.•094345 2650845. 1.186596
3 60 4.094345 2650845. 1.186596
4 60 4.094345 2650845. 1.186596
5 60 4.094345 2650845. 1.186596
6 60 4.094345 2650845. 1.186596
7 60 4.094345 2650845. 1.186596
8 60 4.094345 2650845. 1.186596
9 60 4.094345 2650845. 1.186596
10 60 4.094345 2650845. 1.186596
11 60 4.094345 2650845. 1.186596
12 60 4.094345 2650845. 1.186596
13 60 4.094345 2650845. 1.186596
14 130 4.867534 2427805. .0999319
15 1n 5.147494 2298686. .0013075
16 181 5.198497 2271476. .0002203
17 294 5.683580 1943631. .2499253
18 340 5.828946 1817486. .4164006
19 350 5.857933 1790623. .4546517
20 685 6.529419 1006293. 1.811082
21 780 6.659294 824n1.3 2.177512
22 1750 7.467371 3826.453 5.215361
23 12000 9.392662 1.0633e8 17.71574
24 23100 10.04759 4.5847e8 23.65785
25 0 0 0

Mean: 1688.142 5.183654 5165.949 1.778360
178.3333

Upper 95X confidence limit on arithmetic mean: 3495.546
Upper 95X conf idence limit on geometric mean: 3394.050



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Aroclor (ug/kg); All Soil

Date:
Filename:
Operator:

01/11/95

kms

Enter Number of OCcurrences (n): 24 (n lUSt be >= 3)
:=aa==================ac============================================8==========-============_====================:

Enter Variates (X): S...,le X )(**2 LN [X] LN[X]-2._ ..--.- ------_.- --------- ____ we_e. ---- .....
1 13.4 1.7956e2 2.595255 6.735347
2 60 3.6e3 4.094345 16.76366
3 60 3.6e3 4.094345 16.76366
4 60 3.6e3 4.094345 16.76366
5 60 3.6e3 4.094345 16.76366
6 60 3.6e3 4.094345 16.76366
7 60 3.6e3 4.094345 16.76366
8 60 3.6e3 4.094345 16.76366
9 60 3.6e3 4.094345 16.76366

10 60 3.6e3 4.094345 16.76366
11 60 3.6e3 4.094345 16.76366 .
12 60 3.6e3 4.094345 16.76366 .'
13 60 3.6e3 4.094345 16.76366
14 130 1.69e4 4.867534 23.69289
15 172 2.9584e4 5.147494 26.49670
16 181 3.2761e4 5.198497 27.02437
17 294 8.6436e4 5.683580 32.30308
18 340 1.156e5 5.828946 33.97661
19 350 1.225e5 5.857933 34.31538
20 685 4.6923e5 6.529419 42.63331
21 780 6.084e5 6.659294 44.34620
22 1750 3.0625e6 7.467371 55.76163
23 12000 1.44e8 9.392662 88.22210
24 23100 5.3361e8 10.04759 100.9540
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0

. 35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0

·39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

- ........ ._---- ... --._----- -----._.-
SlIlIll8t ion: 40515.4 6.8220e8 124.4077 717.6255

:===================================================.a••=_========::=====================:==============:===c====:
Calculate d: d = SlJll(Xf-2) . (1/n)*(SlJll(Xf)-2) d = 6.1380e8 (normal distribution)

d = 72.73895 (log-normal distribution)
=====================================::====_.==:===.-••D============================~=======================c=::::



..... , ~i: .

SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT • PAGE TWO OF THREE
==========================================--==========c---=========================================================

Site:
: Location:
: Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Aroclor (LAg/kg); All Soi l .

Date:
Filename:
Operator:

01/11/95

Itms
:================================================================================================================:
: Calculate W: W= C1/d)*CSumCAf*CXln-i+1] • Xlf]»)**2
:- _--------------------------------------------------------------------------------------------------------:

Normal Distribution:

SlmlI8tion:
SlmlI8tion**2:

Ai

.4493

.3098

.2554

.2145

.1807

.1512

.1245
•0997
.0764
.0539
.0321
.0107

o
o
o
o
o
o
o
o
o
o
o
o
o

XIn- i+1] - X[f]

2.3087e4
1.194e4
1.69e3
7.2e2

6.25e2
2.ge2
2.8e2

2.34e2
1.21e2
1. 12e2

7e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CXln-i+1] - Xli])

1.0373e4
3.6990e3
4.3163e2
1.5444e2
1.1294e2
4.3848e1
3.486e1 .

2.3330e1
9.2444eO
6.0368eO
2. 247eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4890e4
2.2172e8

Wcalc = .3612303 Wtable = .916 Wcalc - Wtable = -.554770
=======================================================================================::===:==:==================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
g========================================================c====a=:__=============••=============~==================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Aroclor CUS/kg); All Soil

Date:
Filervne:
Operator:

01111/95

Icms
:===a===============================================================--============================================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[f]»)**2
: .•• . .------_.-.-------------._-------------------_._.----- a:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*CX [n- i+1] - X[i]>
-------- -._.---------_. ----------.---------
.4493 7.452333 3.348333
.3098 5.298317 1.641419
.2554 3.373027 .8614710
.2145 2.564949 .5501816
.1807 2.435074 .4400179
.1512 1.763589 .2666546
.1245 1.734601 .2159578
.0997 1.589235 ·.1584467
.0764 1.104152 .0843572
.0539 1.053150 .0567648
.0321 .7731899 .0248194
.0107 0 0 =-

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmII8tion: 7.648423
SlmII8tion**2: 58.49838

Wcalc = .8042235 Wtable • .916 Wcalc - Wtable = -.111n6
:===================================•••••••=====a•••••••a:==c=s.scc===::=====================:===================:

Arithmetic Average: 1688.142 ~tric Mean: 178.3333
====================================••••••••===a••••••••c••==••a••••=================:============================



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem~cal:
er MatrlX:

Arsenic (mg/kg); Site 2 Landfill; NSB-NL
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Conc. log(Conc.) (XI-Xber)-2 (Xi-Xber)**2
---------- ------------ ------------

1 1.1 .0953102 3.830408 .7671817
2 1.2 .1823216 3.448980 .6223280
3 1.8 .5877867 .1.580408 .1470052
4 1.9 .6418539 1.338980 .1084684
5 1.9 .6418539 1.338980 .1084684
6 2 .•6931472 1.117551 .0773130
7 2.2 .7884574 .7346939 .0333946
8 2.7 .9932518 .1275510 .0004863
9 3.3 1.193922 .0589796 .0496056
10 3.7 1.308333 .4132653 .1136590
11 3.9 1.360977 .7104082 .1519263
12 4.5 1.504077 2.081837 .2839591
13 4.6 1.526056 2.380408 .3078663
14 8 2.079442 24.43184 1.228201
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 3.057143 .9711993 1.831231 .5546907
2.641110

Upper 951 confidence limit on arithmetic mean: 3.923900
Upper 951 confidence limit on geometric mean: 4.292702



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); All Soil

Date:
Filename:
Operator:

01/11/95

kms

Enter Number of OCcurrences (n): 14 (n ftlJSt be >:: 3)

:=====================================================--==========================================================:
Enter Variates (X): SBq)le X X**2 LN [X] LN[X]-2

-------- -----_._. --------- ------.-- ---------
1 1.1 1.21eO .0953102 .0090840
2 1.2 1.44eO .1~216 .0332412
3 1.8 3.24eO .5877867 .3454932
4 1.9" 3.61eO .6418539 .4119764
5 1.9 3.61eO .6418539 .4119764
6 2 4eO .69314n .4804530
7 2.2 4.84eO .7884574 .6216650
8 2.7 7.29eO .9932518 .9865491
9 3.3 1.08ge1 1.193922 1.425451

10 3.7 1.36ge1 1.308333 1.711735
11 3.9 1.521e1 1.3609TT 1.852257
12 4.5 2.025e1 1.5040TT 2.262249
13 4.6 2.116e1 1.526056 2.328848
14 8 6.4e1 2.079442 4. 3240TT
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

-_ ..._--- --------- --------- ---------
Sl.IIIlI8t Ion: 42.8 174.44 13.59679 17.20505

:===================================================================================:============================:
Calculate d: d :: Sum(XI-Z) - (1/n)*(Sum(Xi)-2) d ::

d ::
43.59429 (normal distribution)
3.999863 (log-normal distribution)

=========================================================================================:========================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
=================a:===========================================cm======--===========================================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Arsenic (ms/kg); All Soil.

Date:
Filename:
Operator:

01/11/95

kms
:===aa===========================================================================================================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
---_.------------------------.-----------------------------------------.------._---------------------------------­. .

Normal Distribution:

SLIIIIIlltion:
SLIIIIIlltion**2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X(i]

6.9eO
3.4eO
2.7eO

2eO
1.8eO
1.3eO
5e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1l - Xli])
---~----------_._---

3.6232eO
1.1281eO
6.642e-1
3.604e-1
2.232e-1
9.451e-2

1.2e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.1056eO
3.727ge1

Wcalc = .8551257 Wtable = .874 Wcalc - Wtable = -.018874
================================================================e====:========================================c===



SHAPIRO AND ~ILK ~ TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Landfi.ll
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); All Soil

Date:
Fi lename:
Operator:

01111/95

kms

Calculate ~: ~ ~ (1/d)*(Sum(Ai*(X[n-i+1] • X[i]»)**2
-..------------------------------_...--_..._-- ..-..... -_ ....---_ ...-------------.--------------------------------­. .

Log-nonnel Distribution: Ai X[n-i+1] - Xli] Ai*(X [n- i+1] - X[1] )
..--_._. _.---_ ..-._-_ .. --------------------

.5251 1.984131 1.041867

.3318 1.343735 .4458512
.246 .9162907 .2254075

.1802 .7191227 .1295859 .
.124 •6664789 .0826434

.0727 .5007753 .0364064
.024 .2047'944 .0049151

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
S~tion: 1.966677
S~tion**2: 3.867818

Wcalc :: .9669875 Wtable :: .874 Wcalc - ~table ~ .0929875
:=====================================================e=::=====::=:::====:::::=:==================:==:==::==ec===:

Arithmetic Average: 3.057143 Geanetric Mean: 2.641"0
============~===================c====================================~============================================



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN '

~~r Chemical:
~r Matrix:

Beryllium (mg/kg); Site 2 Landfill; NSB-NL
ALL Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)**2 (Xi-Xber)-2
-------- .. ------------ ------------

1 .25 -1.38629 .6218449 1.162998
2 .4 - .916291 .4077735 .3701752
3 .42 - .867501 .3826306 .3131859
4 .46 -.776529 .3347449 .2196406
5 .53 - .634878 .2586449 .1069341
6 .53 -.634878 .2586449 .1069341
7 .54 -.616186 .2485735 .0950586
8 .54 -.616186 .2485735 .0950586
9 .62 -.478036 .1752020 .0289562
10 .65 -.430783 .1509878 .0151075
11 1.2 .1823216 .0260592 .2402882
12 1.5 .4054651 .2129163 .5088476
13 3 1.098612 3.847202 1.978194
14 3.9 1.360977 8.187773 2.785050
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 1.038571 -.307870 1.087042 .7857593
.7350105

Upper 95X confidence limit on arithmetic mean: 1.553090
Upper 95% conf idence limit on geometric mean: 1.712612



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
========:==m=========================================--=e-===================::=:==== ===========~=================

Sfte:
Location:
Chemical:

Site 2 - Area A Landffll
NSB-NLON, Groton, Connecticut·
Beryllium (mg/kg); All Soil

Date:
Ff lename:
Operator:

01/11/95

Icms
:=cm=========================================================-==========--====.===.=====••====..===.============~:

Enter Number of OCcurrences (n): 14 (n IlUSt be >= 3)
:================================================================================================================:

Enter Variates (X): S...,le X X-2 LN [X] LN [X] **2
-------- --------- --------- --------- ---------

1 .25 6.25e-2 -1.38629 1.921812
2 .4 1.6e-1 -.916291 .8395887
3 .42 1.764e-1 -.867501 .75255n
4 .46 2.116e-1 -.776529 .6029970
5 .53 2.80ge-1 -.634878 .4030704
6 .53 2.80ge-1 - .634878 .4030704
7 .54 2.916e-1 -.616186 .3796854
8 .54 2.916e-1 -.616186 .3796854
9 .62 3.844e-1 -.478036 . .2285182

10 .65 4.225e-1 -.430783 .1855739
11 1.2 1.44eO .1823216 .0332412
12 1.5 2.25eO .4054651 .1644020
13 3 geO 1.098612 1.206949
14 3.9 1.521e1 1.360977 1.852257
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

._._----- _._------ --------- ---------
SUlIIIBt ion: 14.~ 30.4624 -4.31019 9.353408

:=================================.....................................====:=::::=::::::===:=====================:
Calculate d: d = Sum(Xi*'"2) . (1/n)·(SUI(lt)*'"Z) d " 15.36157 (normal distribution)

d " 8.026429 ( log-normal distribution)
======:===========================••••••••••••a ............a ••••••••••-===========================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
========--=::=-:=::::=::::====::========================== ==================================================~=====

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Berylli un C~/kg); All Soil

Date:
.Filename:
Operator:

01/11/95

kms
:_=_c======au======mc_================================================================a==========================:
:. Calculate W: W= C1/d)*CSunCAI*CXln-I+1] - XlI]»)**2
-.---_._._---------------------------------._._._----------------------_._-----------.------_._------------------­. .

. Normal Distribution:

Stmlllltion:
StmIIIIt i on**z":

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

3.65eO
2.6eO

1.08e0
7.4e-1
1.2e-1

ge-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*CX[n-i+1] • X[i])

1.9166eO
8.627e-1
2.657e-1
1.333e-1
1.488e-2
6.543e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3. 1997eO
1.0238e1

Wcalc = .6664927 Wtable = .874 Wcalc . Wtable = -.207507
======================================a•••••a=====a••••••:c======c================================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE

Site:
Location:
Chemic:al:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connectic:ut
Beryllium (mg/kg)i All Soil

Date:
Fil_:
Operator:

01111/95

Ians

:================-=========================--======~========= ===============c===zcamaam:====================:

Calc:ulate W: W= (1/d)*(Sum(Ai*(X[n-i+1] • X[i]»)**2
-._----_._._-------------_._._----------------_ ------_ -----------_ _-----_ ------_..•.• --.---_.-. .

Log-normal Distribution: Ai X[n-i+1] • X[i] Af*(X[n-i+1] • X[i])
-------- _._----_._--_.- -----_ ....----_._._-
.5251 2.74n71 1.442592
.3318 2.014903 .6685448
.246 1.272966 .3131496

.1802 .9588503 .1n7848 :

.124 .2040954 .0253078
.On7 .1568425 .0114024
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------_.-
Surmation: 2.633781
Surmat ion**2: 6.936805

~c:alc = .8642455 ~teble .. .874 ~c:alc: - ~table = ••009755
:=====================================================_cec=:c:_=c==cc===================================::===c=e=:

Arithmetic Average: 1.038571 Geometric Mean: .7350105
=========================:==================::====::::=:c=:==c=cc=====================:===================::======



UPPER 951 CONFIDENCE L~MIT ON THE ARITHMETIC MEAN

•

r Chemical: Boron (mg/kg); Site 2 Landfill; NSB-NL
r Matrix: All Soil

Enter ruar of sBq)les:, 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

;"

No. Cone. log(Conc.) (Xi -Xbar)**2 (XI-Xbar)**2
---------- ------------ ------------

1 2.5 .9162907 29645.46 6.985205
2 2.5 .9162907 29645.46 6.985205
3 2.5 .9162907 29645.46 6.985205
4 41 3.7135n 17869.96 .0238169
5 43 3.761200 17339.25 .0407860
6 44 3.784190 17076.89 .0506602
7 45 3.806662 16816.53 .0612156
8 45 3.806662 16816.53 .0612156
9 50 3.912023 15544.75 .1244526
10 50 3.912023 15544.75 .1244526
11 52 3.951244 15050.03 .1536633
12 56 4.025352 14084.60 .21n558
13 130 4.867534 1996.175 1.711622
14 1882 7.540090 2914946. 15.84713
15 0 0 0
16 0 0 0
17 0 0 0
18 ·0 0 0
19 0 0 0
20 0 0 0

Mean: 174.6786 3.559245 492.4056 1.740288
35.13665

Upper 95X confidence limit on arithmetic mean: 407.7438
Upper 95X.confldence limit on geometric mean: 1198.746



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
c===..=~========~===.===============================================c::===c:c=====mc:_==========================

Site:
Location:
Chemical:

Site 2 • Area A Landfill
NSB-NLON, Groton, Connecticut
Boron (mg/kg); All Soil

Date:
Fileneme:
Operator:

01/11/95

kms
:================================================================================================a===============:

Enter Number of OCcurrences (n): 14 (n nast be >= 3)

:================================================================================================================:
Enter Variates (X): S81rple X X-2 LN [X] LN[X]-2

.------- --------- --------- ._----.--- ---------
1 2.5 6.2580 .9162907 .8395887
2 2.5 6.2580 .9162907 .8395887
3 2.5 6.25eO .9162907 .8395887
4 41 1.681e3 3.7135n 13.79062
5 43 1.849e3 3.761200 14.14663
6 44 1.936e3 3.784190 14.32009
7 45 2.025e3 3.806662 14.49068
8 45 2.025e3 3.806662 14.49068
9 50 2.5e3 3.912023 15.30392

10 50 2.5e3 3.912023 15.30392
11 52 2.704e3 3.951244 15.61233
12 56 3.136e3 4.025352 16.20346 .
13 130 1.69e4 4.867534 23.69289
14 1882 3.5419e6 7.540090 56.85296
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.._--_ ... . ..._---- --------- ---._----
Sunnation: 2445.5 3579199. 49.82943 216.n69

Calculate d: d = SumeXf-2) - (1/n)*(SumeXi)-2) d =
d =

3152022. (normal distribution)
39.37183 (log-normal distribution)

======================================g:a============a••••======.=•••==.==.=========~====================:== ==::::



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
======:=====:========:=========:=========:=============:====:=======::============================================

Site:
: location:
: Chemical:

Site 2 - Area A landfill
NSB-NlON, Groton, Connecticut
Boron (mg/kg)i All Soil

Date:
FllenlDe:
Operator:

0"1"95

Ians
:=================m===caa===========m=a=========================================--================================:
: Calculate W: W= (1/d)*(Sum(Ai*(X[n-I+1] - X[i]»)**2
-._-------------------------------------------.-------.- .._--- ..-._------..._----.--------_._-_ ... ---------------­. .

Normal Distribution:

S~tion:

S~tion**2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[no i+1] - X[i]

1.8795e3
1.275e2
5.35e1
1.1e1

7eO
6eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

9.8693e2
4.2305e1
1.3161e1
1.9822eO
8.68e-1

4.362e~1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.0457e3
1.0934e6

Wcalc = .3469015 Wtable = .874 Wcalc - Wtable = -.527099
===================================================:::============================================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
====s==================================================--===--==----=====--==== =====================~==================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Boron (mg/kg); All Soil

Date:
Filename:
Operator:

01/11/95

Icms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: __ ._--_.--_ ..• ---_ .. -_ _-_.---_.-_ __ __ .-- ------_ ..- -.- .._--.-_ _-_._-_ _----_.-:

Log-normal D;strHlIJtion: Ai X[n-i+ll - X[i] Ai*(X[n-i+ll - X[i])
--...... - ..._---._. __ .- _.--_ ...---------.--
.5251 6.623800 3.478157
.3318 3.951244 1.311023
.246 3.109061 .7648290

.1802 .2376717 .0428284
.124 .1508229 .0187020

.0727 .1278334 .0092935
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sl.IIIIl8tion: 5.624833
Sl.IIIIl8tion**2: 31.63874

~calc = .8035884 Wtable • .874 ~calc - ~able = - .070412
:==================================••=•••••======•••••••_==:=======:====:==============::===============:========:

Arithmetic Average: 174.6786 ~tric Mean: 35.13665
===================================:•••••••••=:=:•••••••••:==:•••••::=:====================:======================



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Manganese (mg/kg); Site 2 Landfill; NSB"NL
ALL Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)**2 (Xi-Xber)**2
----_._--- ------------ ------------

1 74 4.304065 9147.556 .5591783
2 101 4.615121 4711.842 .1907303
3 109 4.691348 36n.556 .1299599
4 132 4.882802 1416.985 .0285764
5 133 4.890349 1342.699 .0260817
6 136 4.912655 1131.842 .0193745
7 144 4.969813 657.5561 .0067296
8 149 5.003946 426.1276 .0022945
9 151 5.017280 347.5561 .0011949
10 157 5.056246 159.8418 .0000193
11 228 5.429346 3405.556 .1425050
12 241 5.484797 5091.842 .1874454
13 288 5.662960 14008.41 .3734593
14 332 5.805135 26359.84 .5674423
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 169.6429 5.051847 74.36149 .4146353
156.3110

Upper 95X confidence limit on arithmetic mean: 204.8396
Upper 95X confidence limit on geometric mean: 214.4587



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
a==-==========c===================================az:=============================================================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Manganese (~/kg); All Soil

Date:
Filename:
Operator:

01/11/95

Icms

Enter Number of OCcurrences (n): 14 (n must be >= 3)
:===================================================-===============--============================================:

Enter Variates (X): S~le X )(**2 LN[X] LN[X]-2
----.--- --------- --------- _.------- ---------

1 74 5.476e3 4.304065 18.52498
2 101 1.0201e4 4.615121 21.29934
3 109 1.1881e4 4.691348 22.00874
4 132 1.7424e4 4.882802 ·23.84175
5 133 1.7689e4 4.890349 23.91551
6 136 1.8496e4 4.912655 24.13418
7 144 2.0736e4 4.969813 24.69904
8 149 2.Z201e4 5.003946 25.03948
9 151 2.2801e4 5.01n8O 25.17310

10 157 2.4649e4 5.056246 25.56562
11 228 5.1984e4 5.429346 29.47779
12 241 5.SOS1e4 5.484797 30.08300
13 288 8.2944e4 5.662960 32.06912
14 332 1.10Z2e5 5.805135 33.69959
15 0 0 0
16 0 0 0

. 17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

._------- ---_.-.-- --------- ---------
SUlIIIIltion: 2375 474787 7O.n586 359.5313

:=========================================================:==========================:===========================:
Calculate d: d = Sum(Xi**2) - (1/n)*(Sum(Xi)**2) d =

d =
71885.21
2.234991

(normal distribution)
(log-normal distribution)

========================================::::::::::=:=:==========================================================:=



i SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
, '1================================S=====================================c==========a================================
Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Manganese (mg/kg)i All Soil

Date:
Filename:
Operator:

,01111/95

Icms
:==================================================~========= ========:==::::=:=::=:=:===========:=============:=:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:----------------------------------------------------------------------------------------------------------------:.

Normal Distribution:

Sl.mlIlIt ion:
Sl.mlIlI t ion**2 :

Al

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
D
o
o
o
o

X[n-i+1] - X[l]

2.58e2
1.87e2
1.32e2
9.6e1
2.4e1
1.5e1

5eQ
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] : X[l])
----._--------------
1.3548e2
6.2047e1
3.2472e1
1.729ge1
2.976eO

1.0905eO
1.2e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2. 5148e2
6.3242e4

Wcalc = .8797670 Wtable = .874 Wcalc - Wtable = .0057670
==================================================================================================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_=================================================c:=:r-=n=n=====c==c===c:========================================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Manganese (mg/kg)i All Soil

Date:
Filename:
Operator:

01/11/95

Icms
:=====================n============================--=-=======--==========c=====-==========-=c========c============:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
_._.e .. .. . ·· __ ._·. .. __ .• ----- ..• ------_ ..... --_ .. ---- .. ----- .. ----- .. ---------------. .

Log-normal Distribution: Ai X[n- i+1l - X[i] Ai*(X [n- i+1] - X[il)
. -_ ..--- .--------._.- .. ._--_ ....------_ ....

.5251 1.501070 .7882118

.3318 1.047840 .3476733
: .246 .1934491 .1951885

.1802 .5465437 .09848n
.124 .1658967 .0205712

.on7 .1046250 .0076062
.024 .0341330 .0008192

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

... _-_ ...-
SUlIII8tion: 1.458557

, SUlIII8tion**2: 2.127390

Wcalc = .9518559 Wtable = .874 Wcalc - Wtable = .0778559
:======================================n_===============cnncnce:::===========:========:=======================c==:

Arithmetic Average: 169.6429 Geometric Mean: 156.3110
=======================================================================:==================================:=======



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Mercury (mg/kg); Site 2 Landfill; NSB-NL
r Matrix: All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Conc. l09(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2
--- ..----. ------------ ------_ ..----

1 .1 -2.30259 .0764128 .1343265
2 .1 -2.30259 .0764128 .1343265
3 .1 -2.30259 .0764128 .1343265
4 .1 --2.30259 .0764128 .1343265
5 .1 -2.30259 .0764128 .1343265
6 .'1 -2.30259 .0764128 .1343265
7 .1 -2.30259 .0764128 .1343265
8 .1 -2.30259 .0764128 .1343265
9 .1 -2.30259 .0764128 .1343265
10 .1 -2.30259 .0764128 .1343265
11 .1 -2.30259 .0764128 .1343265
12 .1 -2.30259 .0764128 .1343265
13 .47 -.755023 .0087556 1.394895
14 3.6 1.280934 10.39141 10.34917
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: .3764286 -1.93608 .9330315 1.013599
.1442685

Upper 95X confidence limit on arithmetic mean: .8180507
Upper 95X confidence limit on geometric mean: .5335101

...., .. , ..



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
=====================================================================--=== ======================~==================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, COIYleCticut
Mercury (mg/kg); All Soil

Date:
Fi leneme:
Operator:

01111/95

Icms
:aa========_.=====_====a==================================-=====c========--===========aaaa:=============E:Z=======:

Enter Number of OCcurrences (n): 14 (n must be >= 3)
:=====================================-===============a==========================================================:

Enter Variates (X): Sllq)le X X-2 LN [X] LN[X]-2
-------- ._._-.--- --------- --------- ----.----

1 .1 1e-2 -2.30259 5.301898
2 .1 1e-2 -2.30259 5.301898
3 .1 1e-2 -2.30259 5.301898 :'
4 .1 1e-2 -2.30259 5.301898
5 .1 1e-2 -2.30259 5.301898
6 .1 1e-2 -2.30259 5.301898
7 .1 1e-2 -2.30259 5.301898 :
8 .1 1e-2 -2.30259 5.301898
9 .1 1e-2 -2.30259 5.301898

10 .1 1e-2 -2.30259 5.301898
11 .1 1e-2 -2.30259 5.301898
12 .1 1e-2 -2.30259 5.301898
13 .47 2.20ge-1 ".755023 .5700591
14 3.6 1.296e1 1.280934 1.640792
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... -- .. ------ --------- ____ A_eA.

SU11lllI t Ion: 5.27 13.3009 -27.1051 65.83363
:===============================••••••••••••••••••••••••••••••••••••••••========~====c=====================~=====:

Calculate d: d "
d "

11.31712 (normal distribution)
13.35599 (log-normal distribution>

=================:===============:••••••••••••••••••••••••••••••••••••========================:======:=======::=::



SHAPIRO AND WILK WTEST ,F~ GOODNESS OF FIT - PAGE TWO OF THREE
, ;

c==ce:c==========:======::==:===:=====:======:=:=:===:========c======================~=========c=================:

Site:
Location:
Chemical:' '

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Mercury (mg/kg); All Soil

Date:
Filename:
Operator:

01/11/95

kms
:============================_====================================e========ce=====:=======-=:====================:
:' ' Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
-._._---.------.----------------------------------_._.----._-----._-----------------------_.---------------------­. .

Normal Distribution:

Surmation:
Surmat ion**2: .

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] • X[i]

3.5eO
3.7e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

1.8379eO
1.228e-1

o
o
o
o
o
o
o
o
o
o
0'­
o
o
o
o
o
o
o
o
o
o
o
o

1.9606e0
3.8440eO

Wcalc = .3396637 Wtable = .874 Wcalc - Wtable = -.534336
======================================a•••••c======••••••========cc===============================================



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
=============a=s::================================:==================--===a====-===================================

Site:
Location:
Chemical:

Site 2 - Area A Landfill
NSB-NLON, Groton, Connecticut
Mercury (mg/kg)i All Soil

Date:
Filename:
Operator:

01/11/95

kills

:========~=============================================== ======================cc========-==-======-=============:

Calculate Y: Y = (1/d)*(Sum(Ai*(X[n-i+1] - X[i])~)**2

:-----------------------------------------------------------------------.-._.------------.-----------------------:
Log-normal Distribution: Ai X[n- i+1l - X[i] Ai*(X[n-i+1] - X[i])

-------- --------------- --------------------
.5251 3.583519 1.881706
.3318 1.547563 .5134812
.246 0 0

.1802 0 0
.124 0 0

.0727 0 0
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 D 0
0 0 0
0 0 0
0 D 0
0 D 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUI1lIII t ion: 2.395187
SUI1lIIItion**2: 5.736921

Wcalc = .4295393 Wtsble = .874 Wcalc - Wtable = - .444461
:================================cc============_========UC====DC=================================================:

Arithmetic Average: .3764286 Geometric Mean: .1442685
====================================================== ~=======ES============================================ ======



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY ll-tIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE

RELEVANT EQUATION:

WHERE:

lEX = (C x IR x FI x BIO x EF x ED)/(BW x AT x 1E6)
-~-~--+-

C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR =SOIL INGESTION RATE (MG/EVENn
EF = EXPOSURE FREOUENCY (EVBHS/YEAR)
FI = FRACTION FROM CONTAMINATED SOURCE
ED = EXPOSURE DURATION (YEARS)
BW = BODY WBGHT (KG)
AT = AVERAGING TIME (DAYS)
BIO = BIOAVAlLABllITY ',J/~:';.

ENTER INPUT PARAMETERS: r.:: .
ADULT: YOUTH:

IR: IR: '. 0
EF: EF: 350
FI: FI: .:; .1'
'ED: ED: .:>.6
BW: 70 BW: 15
AT(CAR): 25550 AT(CAR): 25550
AT(NON): :··'2190 AT(NON): ':""'.2190:'

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 2.35E-08 (AVG ANNUAl DOSE)
YOUTH:

CF: O.OOE+OO (AVG ANNUAl DOSE)
ADULT/YOUTH (CANCER RISK):

CF: 2.01E-09



RISK ASSESSMENT SPREADSH EET - INCIDENTAL INGESTION OF SOil (PAGE TWO)
SITE - AREA A lAN [)fIll
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
CAlCULATE DOSES:

"-

CHEMICAL C(MG/KG) BIOAVA1lABllITY
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD
DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)

CSF
(KG-DAY/MG)

Benzo(a)anltTacene
Benzo(b)f1uoranthene
Benzo(a)p~ene

Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

1
1
1

0.3
1
1
1
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.34E-08
5. 17E-09
1.08E-09
8.45E-08
5.87E-l1
8.69E-08
7.05E-08
1.17E-06
5.35E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.15E-09
4.43E-10
9.26E-11
7.25E-09
5.03E-12
7.45E-09
6.04E-09
1.01 E-07
4.59E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

.O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.00E-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-01
7.30E-01
7.30E+00
7.70E+00
1.50E+03
1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
DETERMNE HAZARD INllCES ~D CANCER RISK:

HAZARD INDEX HAZARD IN DEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK.
Benzo(a)anttTacene O.OOE+OO O.OOE+OO 8.38E-10
Benzo(b)f1uoranlhene O.OOE+OO O.OOE+OO 3.23E-10
Benzo(a)p~ene O.OOE+OO O.OOE+OO 6.76E-10
Aroclor O.OOE+OO 4.23E-03 5.58E-08
OCDD O.OOE+OO O.OOE+OO 7.55E-09
Arsenic O.OOE+OO 2.90E-04 1.30E-08
Beryllium O.OOE+OO 1.41E-05 2.60E-08
Boron O.OOE+OO 1.30E-05 O.OOE+OO
Manganese O.OOE+OO 1.07E-03 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+·OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO L.0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO I' .-
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOHOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOHOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 5.61E-03 1.04E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOil

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES TH ROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTION S ARE OUTLIN ED BELOW.

EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME

RELEVANT EQUATION: lEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT x 1E6)

WHERE: C = MEAN CONCBHRATION IN SOIL SAMPLE (MG/KG)
IR = SOIL INGESTION RATE (MG/EV8'lT)
EF = EXPOSURE FREQUENCY (EV8'lTSIYEAR)
Fi = FRACTION FROM CONTAMINATED SOURCE
EO = EXPOSURE DURATION (YEARS)
BW = BODY WBGHT (KG)
AT = AVERAGING TIME (DAYS)
BIO = BIOAVAJLABllITY

ENTER INPUT PARAMETERS:
ADULT:

~r::".1~
EO: .•. :'0'25·
BW: 70
AT(CAR): .25550
AT(NON): '··:'9125

DETERMNE CONVERSION FACTORS:
ADulT:

CF: 9.39E-08 (AVG ANNUAl DOSE)

YOUTH:

IR:
EF:
Fi:
EO:
BW:
AT(CAR):
AT(NON):

<0
350

1
·.•. :: •.6

15
25550

·:2190

YOUTH:
CF: O.OOE+OO (AVG ANNUAl DOSE)

ADULT/YOUTH (CANCER RISK):
CF: 3.35E-08



RISK ASSESSMENT SPREADSHEET - INCIDBlTAL INGESTION OF SOIL (PAGE TWO)
SITE - AREA A LAN DFILL
EXPOSURE SCBlARIO: OCCASIONAL VISITOR; RME
CAlCULATE DOSES:

CHEMICAL C(MG/KG) BIOAVAlLABllITY
YOUTH ANNUAL ADULT ANNUAL lIFETlME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/OAY) (MG/KG/DAY)
CSF

(KG- DAY/MG)

Benzo(a)anltTacene
Benzo(b)fluoranthene
Benzo(a)p~ene

Aroclor
OCDO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

22B

1
1
1

0.3
1
1
1
1
1
1

O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

5.35E-08
2.07E-08
4.32E-09
3.3BE-07
2.35E-10
3.4BE-07
2.82E-07
4.70E-06
2.14E-05
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

1.91E-08
7.3BE-09
1.54E-09
1.21E-07
8.39E-11
1.24E-07
1.01E-07
1.6BE-06
7.65E-06
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

2.00E-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-01
7.30E-01
7.30EtOO
7.70EtOO
1.50Et03
1.75EtOO
4.30EtOO



RISK ASSESSMENT SPREADSHEET - INCIOENTALINGESTION OF SOIL (PAGE THREE)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME
DETERMNE HAZARD INOCES JWD CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anttTacene O.OOEtOO O.OOEtOO 1.40E-OB
Benzo(b)nuoranthene O.OOEtOO O.OOEtOO 5.39E-09
Benzo(a)pyrene O.OOEtOO O.OOEtOO 1.13E-OB
Arocl()( .O.OOEtOO 1.69E-02 9.30E-07
OCDD O.OOEtOO O.OOEtOO 1.26E-07
Arsenic O.OOEtOO 1.16E-03 2.17E-07
Beryllium O.OOEtOO 5.64E-05 4.33E-07
Boron O.OOEtOO 5.22E-05 O.OOEtOO
Manganese O.OOEtOO 4.28E-03 O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOHOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

I·~·
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOHOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 2.25E-02 1.74E-06



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFill
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTION S ARE OUTLIN ED BELOW.

EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; CTE

RELEVANT EQUATION: lEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT x 1E6)

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR =SOIL INGESTION RATE (MG/EVENT)
EF = EXPOSURE FREQUENCY (EVEN TS/YEAR)
Fl = FRACTION FROM CONTAMINATED SOURCE
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)
BIO = BIOAVAlLABllITY

ENTER INPUT PARAMETERS:
ADULT:

IR: 50
EF: 26
FI: .: 1
ED: 9
BW: 70_
AT(CAR): 25550
AT(NON): ·'::(3285

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 5.09E-08 (AVG ANNUAL DOSE)

YOUTH:

IR:
EF:
Fi:
ED:
BW:
AT(CAR):
AT(NON):

. 0
.350.

1
6

15
25550

2190

YOUTH:
CF: O.OOE+OO (AVG ANNUAL DOSE)

ADUlT/YOUTH (CANCER RISK):
CF: 6.54E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO)
SITE - AREA'A LANDFILL
EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; CTE
CAlCULATE DOSES:

CHEMICAL C(MG/KG) BIOAVA1LABllITY
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) (MG/KG/DAY)
CSF

(KG-DAY/MG).

Benzo(a)anllTacooe
Benzo(b)f1uoranlhene
Benzo(a)pyrene
Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

1
1
1

0.3
1
1
1
1
1
1

O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE tOO
O.OOE tOO
O.OOEtOO
O.OOE tOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

2.90E-08
1.12E-08
2.34E-09
lo83E-07
lo27E-10
lo88E-07
1.53E-07
2.54E-06
1.16E-05
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

3.73E-09
1.44E-09
3.01E-10
2.36E-08
1.64E-11
2.42E-08
1.96E-08
3.27E-07
lo49E-06
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO.
O.OOEtOO
O.OOEtOO

2.00E-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-01
7.30E-01
7.30EtOO
7.70EtOO
1.50Et03
1.75EtOO
4.30EtOO



RISK ASSESSMENT SPREADSHEET - INCIDENTALINGESTJON OF SOIL (PAGE THREE)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; CTE
DETERMNE HAZARD INllCES AND CANCER RISK:

,.

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)antlYacene O.OOE+OO O.OOE+OO 2.72E-09
Benzo(b)"uoranthene O.OOE+OO O.OOE+OO 1.05E-09
Benzo(a)pyrene O.OOE+OO O.OOE+OO 2.20E-09
Aroclor O.OOE+OO 9.l6E-03 1.B1E-07
OCDO O.OOE+OO O.OOE+OO 2.45E-OB
Arsenic O.OOE+OO 6.2BE-04 4.24E-OB
Beryllium O.OOE+OO 3.05E-05 B.44E-OB
Boron O·90E+OO 2.B3E-05 O.OOE+OO
Manganese O.OOE+OO 2.32E-03 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO· O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO h-·.

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO - O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO. O.OOE+OO
0 O.OOE+OO O.OOE+OO· O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 1.22E-02 3.39E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFILL
NSB-NLON, GROTON,CoNNECnCUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES TH ROUGH PICA INGESna-l ARE CONSIDERED.
ASSUMPnONS ARE OUTLINED BELOW.

EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; RME

RELEVANT EQUAna-l:

WHERE:

lEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT x 1E6)

C = MEAN CONCe--lTRAnON IN SOIL SAMPLE (MG/KG)
IR =SOIL INGESTION RATE (MG/EVe--lT)
EF = EXPOSURE FREQUENCY (EVe--lTSIYEAR)
FI = FRACnON FROM Ca-lTAMINATED SOURCE
ED = EXPOSURE DURAnON (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING nME (DAYS)
BIO = BIOAVAILABILITY

ENTER INPUT PARAMETERS:
ADULT:

IR: "':""::::':".100
EF: ·.·.•.••• 26·

~i~: :::/:;i~.
BW: 70
AT(CAR): . 25550
AT(NON): :'.:10950

DETERMNE CONVERSION FACTORS:
., ADULT:

CF: 1.02E-07 (AVG ANNUAl DOSE)

YOUTH:

IR:
EF:
Fi:
ED:
BW:
AT(CAR):
AT(NON):

.::.:: \','.': 0
.• '350

1.
6

15
25550
:.2Hio

YOUTH:
CF: O.OOE+OO (AVG ANNUAl DOSE)

ADULT/YOUTH (CAN CER RISK):
CF: 4.36E-08



RISK ASSESSMENT SPREADSHEET - INClDefTAl INGESTION OF SOil (PAGE TWO)
SITE - AREA A lAN [)fIll
EXPOSURE SCefARlO: ADULT RESIDENT ON SITE; RME
CAlCULATE DOSES:

CHEMICAL C(MG/KG) BIOAVAllABILITY
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KGIOAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anttTacene
Benzo(b)lIuoranlhene
Benzo(a)pyrene
Aroclor
OCDO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

1
1
1

0.3
1
1
1
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.80E-08
2.24E-08
4.68E-09
3.66E-07
2.54E-l0
3.77E-07
3.05E-07
5.09E-06
2.32E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.49E-08
9.59E-09
2.01E-09
1.57E-07
1.09E-l0
1.61E-07
1.31 E-07
2. 18E-06
9.94E-06
O.OOE+OO
O.OOE+OO
O.OOE+oO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.00E-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-Ol
7.30E-Ol
7.30E+OO
7.70E+00
1.50E+03
1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE - AREA A LANDFILL
EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; RME
DETERMNE HAZARD INCCCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltTaeene O.OOEtOO O.OOEtOO 1.81 E-08
Benzo(b)fluoranlhene O.OOEtOO O.OOEtOO 7.00E-09
Benzo(a)pyrene O.OOEtOO O.OOEtOO 1.46E-08
Aroelor O.OOEtOO 1.8JE-02 1.21 E-06
OCOO O.OOEtOO O.OOEtOO 1.64E-07
Ar1ienie O.OOEtOO 1.26E-OJ 2.82E-07
Beryllium O.OOEtOO 6.11 E-05 5.6JE-07
Boron O.OOEtOO 5.65E-05 O.OOEtOO
Manganese O.OOEtOO 4.64E-OJ O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 2.4JE-02 2.26E-06



RiSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOil

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFn..L
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY "THIS SPREADSHEET.
EXPOSURES "THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTION S ARE OUTLIN ED BELOW.

EXPOSURE SCENARIO: ADULT RECREATIONAL USER; CTE

RElEVANT EQUATION: lEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT x 1E6)

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR = SOIL INGESTION RATE (MG/EVEND
EF = EXPOSURE FREQUENCY (EVEN TS/YEAR)
Fi =FRACTION FROM CONTAMINATED SOURCE
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT = AVERAGING TIME (DAYS)
BIO = BIOAVAlLABllITY

ENTER INPUT PARAMETERS:
ADUlT:

IR:
EF:
Fi:
ED:
BW: 70
AT(CAR): 25550
AT(NON): :;.;:::':':> 2190:

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 1.02E-07 (AVG ANNUAl DOSE)

YOU"TH:

IR:
EF:
Fi:
ED:
BW:
AT(CAR):
AT(NON):

15
25550

'. ··<:>219If

YOU"TH:
CF: O.OOE+OO (AVG ANNUAl DOSE)

ADULT/YOUTH (CANCER RISK):
CF: 8.72E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RECREATIONAL USER; CTE
CALCULATE DOSES:

CHEMICAL C(MG/KG) BIOAVAlLABILllY
YOUTH ANNUAl ADULT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/OAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anttyaeene
Benzo(b)f1uoranthene
Benzo(a)p~ene

Aroelor
OCOO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

22B

1
1
1

0.3
1
1
1
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.BOE-OB
2.24E-08
4.6BE-09
3.66E-07
2.54E-l0
3.77E-07
3.05E-07
5.09E-06
2.32E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.97E-09
1.92E-09
4.01E-l0
3.14E-08 '
2.18E-l1
3.23E-OB
2.62E-08
4.36E-07
1.99E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.00E-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-Ol
7.30E-Ol
7.30E+00
7.70E+00
1.50E+03
1.75E+OO
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE - AREA A LANDFILL
EXPOSURE SCENARIO: ADULT RECREATlONAL USER; CTE
DETERMNE HAZARD INllCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltTacene O.OOEtOO O.OOEtOO 3.63E-09
Benzo(b)f1uoranlhene O.OOEtOO O.OOEtOO 1.40E-09
Benzo(a)pyrene O.OOEtOO O.OOEtOO 2.93E-09
Aroclor O.OOEtOO 1.83E-02 2.42E-07
OCOO O.OOEtOO O.OOEtOO 3.27E-08
Arsenic O.OOEtOO 1.26E-03 5.65E-08
Beryllium O.OOEtOO 6.11E-05 1.13E-07
Boron O.OOEtOO 5.65E-05 O.OOEtOO
Manganese O.OOEtOO 4.64E-03 O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 o.oOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
O' O.OOEtOO O.OOEtOO O.OOEtOO
O' O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO -o.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 2.43E-02 4.51E-07



RiSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFI1..l
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET,
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED,
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCENARIO: ADULT RECREATIONAl USER; RME

RELEVANT EQUATION: lEX = (C x IR x Fix BIO x EF x ED)/(BWx AT x lE6)

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR = SOIL INGESTION RATE (MG/EVENn
EF = EXPOSURE FREOUENCY {EVEN TS/YEAR)
FI = FRACTION FROM CONTAMINATED SOURCE
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT = AVERAGING TIME (DAYS)
BIO'= BIOAVAlLABILITY

ENTER INPUT PARAMETERS:
ADULT:

IR: ""';.::, .. "" .1'00
EF:,/'.120

~i~ : >':::2~

BW: 70
AT{CAR): 25550
AT(NON):,·.9~25

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 4.70E-07 (AVG ANNUAL DOSE)

YOUTH:

IR:
EF:
Fi:
ED:
BW:
AT{CAR):
AT(NON):

-": 0
350

. ,. 1
6

15
25550

"('2190.

YOUTH:
CF: O.OOE+OO (AVG ANNUAL DOSE)

ADULT/YOUTH (C~CER RISK):
CF: 1.68E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RECREATIONAL USER; RME
CAlCULATE DOSES:

CHEMICAL C(MG/KG) BIOAVAlLABILITY
YOUTH ANNUAl ADlA..T ANNUAl LIFETIME AVERAGE RFD
DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) (MG/KG/DAY)

CSF
(KG-DAY/MG)

Benzo(a)anltTacene
Benzo(b)ftuoranlhene
Benzo(a)pyrene
Aroclor
OCDO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

1
1
1

0.3
1
1
1
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE +00
O.OOE+OO
O.oOE+OO
o.OOE+OO
O.OOE+OO
o.oOE +00
O.OOE+OO
o.oOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.oOE+OO

2.68E-07
1.03E-07
2. 16E-08
1.69E-06
1. 17E-09
1.74E-06
1.41E-06
2.35E-05
1.07E-04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

9.56E-08
3.69E-08
7.72E-09
6.04E-07
4.19E-l0
6.21E-07
5.03E-07
8.39E-06
3.82E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO·
O.OOE+OO
O.OOE+OO

2.00E-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-Ol
7.30E-Ol
7.30E+OO
7.70E+OO
1.50E+03
1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RECREATIONAL USER; RME
DETERMNE HAZARD IN [lCES AND CANCER RISK:

HAZARD IN DEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltTacene O.OOEtOO O.OOEtOO 6.98E-08
Benzo(b)"uoranlhene O.OOEtOO O.OOEtOO 2.69E-08
Benzo(a)pyrene O.OOEtOO O.OOEtOO 5.63E-08
Arocler O.OOEtOO 8.45E-02 4.65E-06
OCOO O.OOEtOO O.OOEtOO 6.29E-07
Arsenic O.OOEtOO 5.79E-03 1.09E-06
Beryllium O.OOEtOO 2.82E-04 2. 16E-06
Boron O.OOEtOO 2.61E-04 O.OOEtOO
Manganese O.OOEtOO 2.14E-02 O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO. O.OOEtOO
0 {I.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 1.12E-01 8.68E-06



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFill
NSB-NLON. GROTON: C~NECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY llilS SPREADSHEET.
EXPOSURES lliROUGtl PICA INGESTI~ ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BELOW,

EXPOSURE SCENARIO: CHILD RECREATIONAl USER; eTE

RELEVANT EQUATI~: lEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT xl E6)

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR =SOIL INGESTION RATE (MG/EVENT)
EF = EXPOSURE FREQUENCY (EVENTS/YEAR)
FI = FRACTION FROM C~TAMINATED SOURCE
ED = EXPOSURE DURATION (YEARS)
BW = BODY WBGHT (KG)
AT =AVERAGING TIME (DAYS)
BIO = BIOAVAILABILITY

ENTER INPUT PARAMETERS:
ADULT:

IR:
EF:
FI:
ED:
BW: 70
AT(CAR): 25550
AT(NON): :" .:./) 2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: O.OOE+oO (AVG ANNUAl DOSE)

YOUlli:

IR:
EF:
Fi:
ED:
BW:
AT(CAR):
AT(NON):

:·/:50
':·56
'1

.,6
40

25550
2190.

YOUlli:
CF: 1.92E-07 (AVG ANNUAl DOSE)

ADULT/YOUTH (CANCER RISK):
CF: 1.64E-08



RISK ASSESSMENT SPREAOSH EET - INCIDENTAL INGESTION OF SOIL (PAGE TWO)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: CHILD RECREATIONAl USER; CTE
CAlCULATE DOSES:

CHEMICAL

Benzo(a)anltTacene
Benzo(b)f1uoranlhene
Benzo(a)p~ene

Arocl()(
OCOO
Arsenic
Beryllium
Boron
Manganese

YOUTH ANNUAl ADlA..T ANNUAl LIFETIME AVERAGE RFD CSF
C(MG/KG) BIOAVAILABILITY DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) (MG/KG/DAY) (KG-DAY/MG)

0.57 1 1.09E-07 O.OOE+OO 9.37E-09 7.30E-Ol
0.22 1 4.22E-OB O.OOE+OO 3.62E-09 7.30E-Ol

0.046 1 B.B2E-09 O.OOE+OO 7.56E-l0 7.30E+00
12 0.3 6.90E-07 O.OOE+OO 5.92E-OB 2.00E-05 7.70E+00

0.0025 1 4.79E-l0 O.OOE+OO 4.11 E-ll 1.50E+03
3.7 1 7.10E-07 O.OOE+OO 6.0BE-OB 3.00E-04 1.75E+00

3 1 5.75E-07 O.OOE+OO 4.93E-OB 5.00E-03 4.30E+00
50 1 9.59E-06 O.OOE+OO B.22E-07 9.00E-02

22B 1 4.37E-05 O.OOE+OO 3.75E-06 5.00E-03
1 O.OOE+OO O.OOE+OO O.OOE+OO

O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.QOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INCIDEJHAllNGESTION OF SOil (PAGE THREE)
SITE - AREA ALAN DFlll
EXPOSURE SCENARIO: CHILO RECREATlONAl USER; CTE
DETERMNE HAZARD INIlCES AND CANCER RISK;

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltTacene O.OOEtOO O.OOEtOO 6.84E-09
Benzo(b)fluoranlhene O.OOEtOO O.OOEtOO 2.64E-09
Benzo(a)pyrene O.OOEtOO O.OOEtOO 5.52E-09
Aroclor 3.45E-02 O.OOEtOO 4.56E-07
OCOO O.OOEtOO O.OOEtOO 6.l6E-08
Arsenic 2.37E-03 O.OOEtOO 1.06E-07
Beryllium 1.15E-04 O.OOEtOO 2.l2E-07
Boron 1.07E-04 O.OOEtOO O.OOEtOO
Manganese 8.75E-03 O.OOEtOO O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0

~:~~~~~~'
O.OOEtOO O.OOEtOO

0 O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL 4.59E-02 O.OOEtOO 8.51E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE - AREA A LANDFILL
NSB-NLON. GROTON,CONNECTICUT
01/11/95

HAZARD IN DICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSH EET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTION S ARE OUTLIN ED BELOW.

EXPOSURE SCENARIO: CHILD RECREATIONAl.. USER; RME

RELEVANT EOUATION: lEX = (CxIR x Fix BIO x EF x ED)/(BWx ATx 1E6)

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG)
IR = SOIL INGESTION RATE (MG/EVENl)
EF = EXPOSURE FREOUENCY (EVENTS/YEAR)
Fi = FRACTION FROM CONTAMINATED SOURCE
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT = AVERAGING TIME (DAYS)
BIO = BIOAVAILABILITY

ENTER INPUT PARAMETERS:
ADULT: YOUTH:

:::':... <:::j·OO·

.::~~
:6
40

25550
2190

IR:
EF:
Fi:
ED:
BW:
AT(CAR):
AT(NON):

.6
70

25550
'.:.: 2190

IR:
EF:
Fi:
ED:
BW:
AT(CAR):
AT(NON)::

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: O.OOE+OO (AVG ANNUAL DOSE)
YOUTH:

CF: 3.84E-07 (AVG ANNUAL DOSE)
ADULT/YOUTH (CANCER RISK):

CF: 3.29E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INGESTION OF SOIL (PAGE TWO)
SITE - AREA A LANDFILL
EXPOSURE SCENARIO: CHILD RECREATIONAl USER; RME
CALCULATE DOSES:

CHEMICAL C(MG/KG) BIOAVAlLABILITY
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anltTacene
Benzo(b)f1uoranlhene
Benzo(a)p~ene

Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

1
1
1

0.3
1
1
1
1
1
1

2.19E-07
8.44E-08
1.76E-08
1.38E-06
9.59E-l0
1.42E-06
1.15E-06
1.92E-05
8.75E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.87E-OS
7.23E":09
1.51 E-09
1.18E-07
8.22E-ll
1.22E-07
9.86E-08
1.64E-06
7.50E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

iOOE-05

3.00E-04
5.00E-03
9.00E-02
5.00E-03

7.30E-Ol
7.30E-Ol
7.30E+OO
7.70E+OO
1.50E+03
1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE - AREA A LAN DFILL
EXPOSURE SCENARIO: CHILD RECREATIONAL USER; RUE
DETERMNE HAZARD INllCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo (a) anllYacene O.OOEtOO O.OOEtOO 1.37E-OB
Benzo(b)"uoranlhene O.OOEtOO O.OOEtOO 5.2BE-09
Benzo(e)p~ene O.OOEtOO O.OOEtOO 1.10E-OB
Aroclor 6.90E-02 O.OOEtOO 9.11E-07
OCDD O.OOEtOO O.OOEtOO 1.23E-07
Arsenic 4.73E-03 O.OOEtOO 2.13E-07
BEryllium 2.30E-04 O.OOEtOO 4.24E-07
Boron 2.13E-04 O.OOEtOO O.OOEtOO
Manganese 1.75E-02 O.OOEtOO O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOHOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEt.OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOQ O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL 9.17E-02 O.OOE+OO 1.70E-06



RI9< ASSESS~NTSPREADSHEET - [lRECT [EFNJ'tL C~ACTWITH SOIL

SI TE NAM::::
LOCATION:
DATE:

SITE 2 - AREA A LAN[l=ILL
NSB-N.-O'I, GAOTO'I. CO~ECnCUT
01/11/95

EXPOSJRE SCENf\AIO: UTILITY Wrn<ER; CTE

fIBS = fIB~FPTION FRACTION:
(DECIMAL FRACTION)

AREVJINT EOL.J.o\TIa-J:

Wl-£AE:

CEX = (C X SA XAF X fIBS XEF X ED)/(BWx AT X lE6)

C = Ca-JCENTAATION IN SOL (M3ft<Gj
SA.l = YOUfH 9<IN SLRFACE MEA'(SO C~AY):

SA2 = ADLlT 9<lN SJFFACE MEA (SO CMlDAY):
PF = AO-iERENCE FACTOR (MG'SQ CM):

VOCS:
BNAS/PESTI ODES:
PCBS:
~JlLS:

EFl = YOUfH EXPOSJRE FAEOLENCY (DAYSlYEAA):
EF2 = ADLlT EXPOSLRE FREaJENCY (DAYS/YEAR):
EDl = YOUfH EXPOSJRE DLRATION (YEARS):
ED2 = ADLlT EXPOSLRE [)JRATION (YEAAS):
BW1 = BODY WBGHT AOOLESCENT (KG):
8'm = BODY WBGHT ACUT ~Gj:

ATl = AVERAGING TIM: (DAYS). NONCAACINOGENS (YaJTH):
AT2 = AVERAGING TIM: (DAYS). NONCAACINOGENS V'[)LlT):
AT3 = AVERAGING TIM: (DAYS), CARONOGENS:

ci
3800

0.2

0.5
0.05
0.05
0.01

70

·········;· .• ~~~~·i25550

CETEAMINE CONVEASa-J FACT01S:
CEX = (C)*(SA SO CM)*(AF fv'GISO CM)*(flBS)*(EF DAYSlYEAR)* (EO YEARS)/(AT DAYS)/(8WKGj/(l KG,l1 Efl M3)

OO=cyUJIh = (CF1)* (C)* (A9S)
OO=cadJlt = (0=2)*(C)*(A8S)

0=1 =
0=2 =

O.OOE+OO
2.97E-oa

CMCER A9< = (CF3)*(C)*(flBS) 0=3 = 1.06E-08



RI9< ASSESS~NTSPREADSHEET - ORECT [E~/lL CO"ITACT WITH SOL (PAGE TWO)
51 TE 2 - MEA A LANDFILL
EXPOSURE SCENARIO: UTILITYW~R; CTE
CALCll..ATE OOSES:

a;EMC/lL C (MG,oKG)
ABSOOPllON
FAACTlo-I

A"",,,U/lL YOJTH AMIIU/lL ADULT L1FET1~ AVERAGE RFD
OOSE (MGJ1<G/DAY) OOSE (MGJ1<G/DAY) OOSE (MGJ1<G/DAY) (MG,oKG/DAY)

CSF
O<G-DAY/MG)

Benzo(a)anttTacene
Benzo(b)f1uaanthene
Benzo(a)pyrene
koclcr
oem
ksenlc
B!!)'1 II um
Bcron
M:lnganese
Iv'IEHay

0.32
0.21
0.22

3.5
0.0025

4.3
1.7

1200
214

0.82

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01
0.01

O.OOE+OO 4.76E-l0 1.70E-l0
O.OOE+OO 3.12E-l0 1.12E-l0
O.OOE+OO 3.27E-l0 1.17E-l0
O.OOE+OO 5.21E-09 1.86E-09 2.00E-05 7.70E+00
O.OOE+OO 3.72E-12 1.33E-12 1.70E+03
O.OOE+OO 1.28E-09 4.57E-l0 2.80E-04 1.80E+OO
o.oOE+OO 5.06E-l0 1.81E-l0 2.50E-04 8.60E+Ol
O.OOE+OO 3.57E-07 1.27E-07 4.50E-03
O.OOE+OO 6.37E-06 2.27E-08 1.50E-04
O.OOE+OO 2.44E-l0 8.71 E-ll 1.50E-05
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO ci.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESSfwlENT SPREADSHEET - [lRECT a=FNJIL C~AGT 'MTH SOL (PAGE THFEE)
51 TE 2 - AREA A LAN(l=ILL
EXPOSURE SCENARIO: UTILITY WCH<ER; GTE
CETEAMIt-E HAZAf{) INDICES AND CANCER AIS<:

HAZARD INa=JC HAZARD IN£EX INCREMENTft..
D-fEf.tCJIL . YOUTH ACLLT CMCEA FISK

Benzo(a)anttTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)Mucranttlene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a) pyrene O.OOE+OO O.OOE+OO O.OOE+OO
koclcr O.OOE+OO 2.60E-04 1.43E-08
OCDD O.OOE+OO O.OOE+OO 2.26E-09
ksenlc O.OOE+OO 4.S7E-06 8.22E-10
Beryllium O.OOE+OO 2.02E-06 1.SSE-08
Bcron O.OOE+OO 7.93E-OS O.OOE+OO
M:lnganese O.OOE+OO 4.24E-04 O.OOE+OO
/v1eTary O.OOE+OO 1.63E-OS O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
6 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.oOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTft.. O.OOE+OO 7.87E-04 3.29E-08



RI9< ASSESS~NTSPREADSHEET - l:lRECT [E~JlL COOTACT WITH SOIL

SITE NA~:

lOCATION:
DATE:

SITE 2 - AREA A LAN[FILL
NSB-N....ON. GROTON. CO~ECTICur
01/11/95

EXPOSJRE SCENARIO: unLiTY Wrn<ER; RIvE

RaEVMIT EQl.V\Tla-I:

Wf-EFE:

OEX = (Cx SAxAF xASSxEF xED)/(8W xAT X lE6)

C = Ca-ICENTRATlON IN Sal (M3ft<G)
SA1 = YOurH S<IN SLAFACE N1EA (9.:) CPlNQAY):
SA2 = ADLLT S<IN s.JFTACE N1EA (SO C1II1/DAY):
/>F = AD-iEAENCE FACTOR (MGlSO CM):

....• :\(0.
::··...3800:::

1

ASS = ASSOFPTlON FRACTlON:
(DECIMAL FRACTlON)

VOCS:.
BNASlPESTl ODES:
PCBS:
IvETfi.S:

0.5
0.05
0.05
0.01

EF1 = YOurH EXPOs.JRE FREOLENCY (DAYS/YEAA):
EF2 = ADLLT EXPOSLAE FAEClJENCY (DAYS/YEAR):
ED1 = YOurH EXPOs.JRE DLRATlON (YEARS):
ED2 ':" ADLLT EXPOSLAE aJRATlON (YEARS):
BW1 = BODY WBGHT ADOLESCENT (KG):
BW2 = BODY WBGHT ACLLT O<G):
AT1 = AVEAAGI~ TlIvE (DAYS), NONCAFCINOGENS (YaJTH):
AT2 = AVEAAGI~ TlIvE (DAYS), NONCAFCINOGENS (ADLLT):
AT3 = AVEAAGI~ TlIvE (DAYS), CN10NOGENS:

·········:·····I~·:

70

i):::~~::
::<.91.2 !i.:'

25550

[ETERMIN:; COWERS a-I FACTrnS:
CEX = (C)*(SA 9.:) CM)*(AF tv'GISQ CM)*(ASS)*(EF DAYS,lYEAR)*(ED YEARS)/(AT DAYS)/(8WKG)/(1 K~1Efi PIK3)

OOSEyOJIh = (CF1)* (C)* (ASS)
OOSEadJit = (CF2)*(C)*(ABS)

CF1 =
CF2 =

O.OOE+OO
5.21 E-07

CAf\CEA AS< = (CF3)*(C)*(ASS) CF3 = 1.86E-07



AIS< ASSESS~NT SPAEADSHEET - [lAECT [EAMIt.. C~AcrWITH SOIL (PAGE TWO)
51 TE 2 - AREA A LANDFILL
EXPOSURE SCENARIO: UTILITY WOR<ER: R~
CJlLCLLATE OOSES:

a-iEMCIt.. C (MG,01<G)
ABSOOPTION
FRACTIOO

MNUIt.. YCX1TH MoNUIt.. ADLLT L1FEn~AVERAGE RFD
DOSE (MGfl<G/OAY) DOSE (MGfl<G/OAY) DOSE (MGfl<G/OAY) (MG,01<GIOAY)

CSF
~G-OAY/MG)

Benzo~)an1tTacene

Benzo(b) nu cran1tlene
Benzo~)pyrene

kocla-
oem
ksenlc
Beryllium
Ba-on
M:lnganese
tv'e"a.ry

0.32
0.21
0.22

3.5
0.0025

4.3
1.7

1200
214

0.82

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01
0.01

O.OOE+OO 8.33E-09 2.97E-09
O.OOE+OO 5.47E-09 1.95E-09
O.OOE+OO 5.73E-09 2.05E-09
O.OOE+OO 9.11E-oe 3.25E-oe 2.00E-05 7.70E+00
O.OOE+OO 6.51E-11 2.32E-11 1.70E+03
O.OOE+OO 2.24E-oe 7.99E-09 2.60E-04 1.60E+00
O.OOE+OO 8.85E-09 3.16E-09 2.50E-04 8.60E+01
O.OOE+OO 8.25E-06 2.23E-06 4.50E-03
O.OOE+OO 1.11 E-06 3.98E-07 1.50E-04
O.OOE+OO 4.27E-09 1.52E-09 1.50E-05
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO .
O.OOE+OO O.OOE+OO O.OOE+OO

. O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESSPw£NT SPREADSHEET - ORECT l:EPNlAL CONTACT WITH SOIL (PAGE THFEE)
SITE 2 - MEA A LANa=ILL
EXPOSURE SCENARIO: UTILITY WOI'I<ER; RPw£
CETEAMIN:: HAZARJ INDICCS />NO CANCER RI9<:

HAZARD INl:EX HAZARD INl:EX INa=lEMENTAL
D-iEMCAL YOUTH AO..t.T CAt-CEA FISK

Benzo(a)anltTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftuaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
keeler O.OOE+OO 4.55E-03 2.51E-07
OCDD O.OOE+OO O.OOE+OO 3.95E-08
ksenlc O.OOE+OO 7.99E-05 1.44E-08
Beryllium O.OOE+OO 3.54E-05 2.72E-07
Ba-on O.OOE+OO 1.39E-03 O.OOE+OO
tlA3.nganese O.OOE+OO 7.43E-03 O.OOE+OO
fv'e"OJY O.OOE+OO 2.85E-04 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.oOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.oOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.oOE+OO O.OOE+OO O.OOE+OO
0 O.oOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.oOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO·
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.oOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 1.38E-02 5.76E-07



RIS< ASSESS~NTSPREADSHEET - ORECT EJ::AMJIL COOTACT WITH SOL

SITE NA~:

lOCATION:
DATE:

SI TE 2 - AREA A LANa"ILL
NS8-~OO,GAOTOO, COt-.NECTICUT
01/11195

EXPOSJRE SCENARIO: OCCASO'JIlL VISITOR; GTE

N3S = N3SOFPTION FRACTION:
(DECIMAL FRACTION)

RaEVlINT EQUATIQ\J:

Wl-£FE:

OEX = (C X SA X AF X N3S XEF xEO)/(BW X AT X 1E6)

C = CQ\JCENTAATlON IN Sal (M3JKG)
SAl = YOUTH 9<IN SLAFACE MEA (SO CMIOAY):
SA2 = AOLLT SI<IN s...JFFACE MEA (SQ CM/OAy):
AF = AO-iEAENCE FACTOR (MG'SQ CM):

VQCS:
BNl\SlPEsnOOES:
PCBS:
METfi.S:

EFl = YOUTH EXPOSJRE FAEQL.ENCY (DAY S,IYEAA):
EF2 = AOLLT EXPOSLAE FAEClJENCY' (OAYS/yEAA):
EOl = YOUTH EXPOs...JAE OLAATION (YEARS):
ED2 = AOLLT EXPOSLAE aJRATION (YEARS):
8W1 = BOOY WBGHT AOO..ESCENT (KG):
BW2 = BOOY WBGHT AaJLT ~G):

ATl = AVlERAGING TIME (DAYS), NONCAACINOOENS (YaJTH):
AT2 = AVlEAAGING TIME (DAYS), NONCAACINOOENS (AOLLT):
AT3 = AVlERAGING TIME (DAYS), CMONOOENS:

o
3800'

0.2

0.5
0.05
0.05
0.01

L
:."12':

T
6

:.' </}/1
70

.: ..: ::..•..•;::~~:~:

25550

OCTERMII\E CCNVERSI Q\J FACTffiS:
OEX = (C)*(SA SO CM)*(AF Iv'GISQ CM)*(N3S)*(EF OAYS,lYEAR)*(EO YEAAS)/(AT OAYS)/(8WKG)/(l KG'1E6 fIIG)

OOS::YOJ1h = (CF1)* (C)* (N3S)
OOS::aclJlt = (CF2)*(C)*(ABS)

CFl =
CF2 =

O.OOE+OO
3.57E-07

CMCEA RSK = (CF3)*(C)*(N3S) CF3 = 3.06E-08



RIS< ASSESS~NTSPREADSHEET - DIRECT DERMAL CO'-lTACT WITH SOIL (PAGE TWO)
SITE 2 - AREA A LANl:FILL
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
CALCLLATE COS::S:

Q-lE~CAL C (MG.o'<G)
ABSOOPTlON
FRACTION

A,......,UAL YOUTH AN'.IUAL ADULT L1FET1~AVERAGE RFD
OOSE (MGIKG/OAY) DOSE (MGJKG/OAY) OOSE (MGJKG/OAY) (MG.o'<G/DAY)

CSF
O<:G-DAY/MG)

Benzo(a)anttTacene
Benzo(b)ftucranthene
Benzo(a)pyrene
koclcr
OCOO
ksenlc
Bery1l1um
Ba-on
M3nganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

O.OOE+OO 1.02E-08 8.72E-l0
O.OOE+OO 3.93E-09 3.37E-l0
O.OOE+OO 8.21 E":'10 7.04E-l1
O.OOE+OO 2.14E-07 1.84E-08 2.00E-05 7.70E+00
O.OOE+OO 4.46E-l1 3.82E-12 1.70E+03
O.OOE+OO 1.32E-08 1.13E-09 2.80E-04 1.80E+00
O.OOE+OO 1.07E-08 9.18E-l0 2.50E-04 8.60E+Ol
O.OOE+OO 1.78E-07 1.53E-08 4.50E-03
O.OOE+OO 8.14E-07 ·6.98E-08 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.oOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

. O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO . O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESS~NTSPREADSHEET - aRECT CEftwVoL CONTACT WITH SOIL (pAGE THFEE)
51 TE 2 - AREA A LANCFILl
EXPOSURE SCENARIO: OCCASla.lftL VISITOR; CTE
CETEAMIr-E HAZAR) INDICES AND CANCER RI9<:

HAZARD INCEX HAZARD INCEX INrnEMENTftL
a-iEMCftL YOUTH Aa.J...T CANCER RISK

Benzo{a)anltTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)fluaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
kecla- O.OOE+OO 1.07E-02 1.41E-07
DeCO O.OOE+OO O.OOE+OO 6.50E-09
ksenlc O.OOE+OO 4.72E-05 2.04E-09
Beryllium O.OOE+OO 4.28E-05 7.89E-08
Ba-on O.OOE+OO 3.97E-05 O.OOE+OO
M3nganese O.OOE+OO 5.43E-03 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 . O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
O. O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTftL O.OOE+OO 1.83E-02 2.29E-07



"'

RI9< ASSESSM::NT SPREADSHEET - ORECTEl::F¥.AJlL Ca-lTACT Yf'TH SOIL

SITE NAM:::
lOCATION:
DATE:

SITE 2 - AREA A LAN[FILL
NSB-N...ON, mOTON, COfo.NECTICUT
01/11/95

EXPOSJRE SCENARIO: OCCAS! CNtL VISITOR; FfvIE

A9S = A9SOFPTION FRACTION:
(DECIMN.. FRACTION)

RaEVANT EQUATla-I:

Wl-EFE:

OEX = (Cx SAxAF xA9SxEF x ED)/(BWxAT x lE6)

C = Ca-ICENTRATION IN Sal ~ft<G)
SAl = YOUTH S<IN SLRFACE AREA(&J C~AY):
SA2 = ADLLT SKlN SJA'"ACE AREA (SQ CMIDAY):
ftF = ACHERENCE FACTOR (MG,lSQ CM):

VOCS:
BNAS/PEsn ODES:
PCBS:
~ti..S:

EFl = YOUTH EXPOSJRE FREQLENCY (DAYS,lYEAA):
EF2 = ADll..T EXPOSLRE FAEClJENCY (DAYS/YEN1):
ED1 = YOUTH EXPOSJRE OLRATICN (YEARS):
ED2 = ADll..T EXPOSLRE aJAATION (YEAAS):
BW1 = BODY WBGHT AIXl..ESCENT (KG):
8'm = BODY WBGHT ACU...T ~G):

ATl = AVERAGI~TI~ (DAYS), NCNCAf{;INOGENS (Ya.JTH):
AT2 = AVERAGI~TI~ (DAYS), NCNCAf{;INOGENS (ADll..T):
AT3 = AVERAGI~ TI~ (DAYS), CARONOGENS:

0:
3800,

1

0.5
0.05
0.05
0.01

...:1:
:'::,24'

70

:.tY: /~6~\
... ' JIJ2~.

25550

l:ETERMIr-E CawEASa-I FACTORS:
!:EX = (C)*(SA &J CMj*W= M31SQ CM)*(A9S)*(EF DAYS,IYEAR)* (ED YEN1S)/(AT DAYS)/(8WKG)/(l KG/1Ea~)

ODSEyaJlh = (CF1)* (C)* (ASS)
ODSEadJlt = (CF2)*(C)*(ABS)

CFl =
CF2 =

O.OOE+OO
3.57E-06

CAt-CER ASK = (CF:3)*(C)*(A9S) CF3 = 1.27E-06



RIS< ASSESSM::NT SPREADSHEET - DIRECT a:FNJ'i.. CONTACT WITH SOIL (PAGE lWO)
SITE 2 - AREA A LAN[FILL
EXPOSURE SCENARIO: OCCASlONJ'i.. VISITOR; FNE
CJ>.L.CLl..ATE OOSES:

Q-iE~CJ'i.. C (MGlKG)
ABSOOPTION
FRACTION

A~UJ'i.. YCX1TH MNUJ'i.. ADULT L1FEllM:: AVERAGE RFD
OOSE (MGfl<GlDAY) OOSE (MGfl<GlDAY) OOSE (MGfl<GlDAY) (MGlKGlDAY)

CSF
O<G-DAY/MG)

Benzo{a)anttTacene
Benzo(D)fluaanthene
Benzo{a)f7y'rene
Inx:lcr
OCOO
ksenlc
Ba-y1!ium
Ba-on
M3nganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

O.OOE+OO 1.02E-07 3.63E-08
O.OOE+OO 3.93E-08 1.40E-08
O.OOE+OO 8.21 E-09 2.93E-09
O.OOE+OO 2.14E-06 7.65E-07 2.00E-05 7.70E+00
O.OOE+OO 4.46E-l0 1.59E-l0 1.70E+03
O.OOE+OO 1.32E-07 4.72E-08 2.80E-04 1.80E+00
O.OOE+OO 1.07E-07 3.82E-08 2.50E-04 8.60E+Ol
O.OOE+OO 1.78E-06 6.37E-07 4.50E-03
O.OOE+OO 8.14E-06 2.91E-06 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OqE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESSM:NT SPREADSHEET - [)RECT ~~ftLCONTACT WITH SOIL (PAGE THFEE)
Sl TE 2 - AREA A LAN[)=ILL
EXPOSURE SCENARIO: OCCASla.llt... VISITOR; ~E
CETERMIf\E HAZAf{) INDICES,AND C,ANCER AI~:

HAZARD INDEX HAZARDIN~X INCAEMENTIt...
D-lEMCftL YOUTH A£Ll.T CANCER RISK

88nzo~)anllTacene O.OOE+OO O.OOE+OO O.OOE+OO
8enzo(b)f1uaanthene O.OOE+OO O.OOE+OO O.OOE+OO
8enzo~)pyren8 O.OOE+OO O.OOE+OO O.OOE+OO
Jlrcx:ley O.OOE+OO 1.07E-01 5.89E-06
OCDD O.OOE+OO O.OOE+OO 2.71 E-07
Jlrsenlc O.OOE+OO 4.72E-04 8.49E-08
8a-y1 II um O.OOE+OO 4.28E-04 3.29E-06
8a-on O.OOE+OO 3.97E-04 O.OOE+OO
M3nganes8 O.OOE+OO 5.43E-02 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OoE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OoE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIt... O.OOE+OO 1.63E-01 9.53E-06



RIS< ASSESS~NT SPREADSHEET - ORECT DE~1t..CONTACT WITH SOL

SITE NA~:
lOCATION:
DATE:

SITE 2 - AREA A LANl:FILL
NSB-N....ON. GROTON, CO~ECTlCur
01/11}95

EXPOSJRE SCENARIO: AOLLT RES CENT a-JS TE: CTE

ABS = ABSOFPnON FRACnON:
(DECIMAJ.. FRACTION)

RaEVPNT EQL.Ii\TIQ\J:

Wl-£F£:

!:EX = (C X SAxAF xABS XEF X ED)/(8Wx AT X 1E6)

C = Ca-JCENTAAnON IN sal ~,KG)
SA1 = YOUTH S<IN SLRFACE MEA (SO CrvvtJAY):
SA2 = AOLLT S<lN SJFFACE MEA (SQ CMIOAY):
AF = ADHERENCE FACTOR (MGlSQ CM):

VQCS:
BNI\SlPEsnOOES:
PCBS:
tv£TIi..S:

EF1 = YOUTH EXPOSJRE FREQLENCY (DAYS,lYEAA):
EF2 = AOLLT EXPOSLRE FAEGlJENCY (DAYS/yEM):
ED1 = YOUTH EXPOSJRE OLRAna-J (YEARS):
ED2 = AOLLT EXPOSLRE aJAAnON (YEN1S):
BW1 .= BODY WBGKf AIXl..ESCENT (KG):
8W2 = BODY WBGKf AaJ..T ~G):

AT1 = AVERAGIr-.G nrv'E (DAYS), Na-JCAFCINOGENS (YQJTH):
AT2 = AVERAGIr-.Gnrv'E (DAYS), Na-JCARCINOGENS (ADLLT):
AT3 = AVERAGIr-.G nrv'E (DAYS), CMONOGENS:

•·•·.· •.·..•...• :.·Cl .•.• 3800·
0.2

0.5
0.05
0.05
0.01

<.~.' ... ',

70

in:·:::;~~~:;
25550

OCTERMIr-E CawEASQ\J FACTa1S:
!:EX = (C)*(SA SO CM)*(AF M31SQ CM)*(ABS)*(EF OAYS,lYEAA)*(EO YEMS)/(AT OJWS)/(B'NKG)/(1 KGl1ES~)

OOSEyUJth = (CF1)* (C)* (ASS)
OOSEac1Jlt = (CF2)*(C)*(A8S)

CF1 =
CF2 =

O.OOE+OO
7.73E-07

c::Af\CER AS< = (CF3)*(C)*(ABS) CF3 = 9.94E-08



RI9< ASSESS~NTSPREADSHEET - DIRECT a::PMJIL CONTACT WITH SOIL (PAGE TWO)
SITE 2 - AREA A LANlFlLL
EXPOSURE SCENARIO: ADLLT RESI DENT ONSlTE: GTE
CALCLLATE OO~S:

CHEMCJIL C (MG,KG)
ABSOOPTION
FRACTION

Ar-NUJIL YOOTH Afo.NUJIL ADLLT L1FET1M: AVERAGE RFD
OOSE (MG,KG/DAY) OOSE (MG,KG/DAY) OOSE (MG,KG/DAY) (MG,KG/DAY)

CSF
O<G-DAY/MG)

Benzo(a)anttTacene
Benzo(b)nucranthene
Benzo(a)pyrene
koclcr
oeoo
ksenlc
BB)'1 II um
Brron
~nganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

O~

O~

O~

O~

'0~5

0~1

0~1

0~1

0~1

O.OOE+OO 2.20E-08 2.83E-09
O.OOE+OO 8.51 E-09 1.09E-09
O.OOE+OO 1.78E-09 2.29E-l0
O.OOE+OO 4.64E-07 5.97E-08 2.00E-05 7.70E+00
O.OOE+OO 9.67E-ll 1.24E-ll 1.70E+03
O.OOE+OO 2.86E-08 3.68E-09 2.80E-04 1.80E+00
O.OOE+OO 2.32E-08 2.98E-09 2.50E-04 8.60E+Ol
O.OOE+OO 3.87E-07 4.97E-08 4.50E-03
O.OOE+OO 1.76E-06 2.27E-07 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

·O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESS~NTSPREADSHEET - [)RECT DERMIt. CONTACT WITH SOIL (PAGE THFEE)
SI TE 2 - AREA A LANa=ILL
EXPOSURE SCENARIO: ADLLT RESIDENT ONSlTE; CTE
CETERMI~ HAZARJ INDICES AND CANCER RI9<:

HAZARD INDEX HAZARD INDEX INrnEMENTIt.
a-iE,..CIt. YOUTH AILLT CANCER RISK

Benzo(a)antITacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftucranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
koclcr O.OOE+OO 2.32E-02 4.59E-07
oem O.OOE+OO O.OOE+OO 2.11E-08
ksenlc O.OOE+OO 1.02E-04 6.62E-09
Berylllu'm O.OOE+OO 9.28E-05 2.57E-07
Ba-on O.OOE+OO 8.59E-05 O.OOE+OO
M:lnganese O.OOE+OO 1.18E-02 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIt. O.OOE+OO 3.52E-02 7.44E-07



RI9< ASSESS~NfSPREADSHEET - llRECT !ERMAL CONTACT WITH SOIL

SlTENA~:

LOCATION:
DATE:

SITE 2 - AREA A LAN£FILL
NSB-NLON,GROTON,CONNECnCUT
01/11/95

EXPOs..JRE SCENARIO: JlDLLT RES l:ENT a-JS TE; FME

JIBS = JlBSOFf'TlON FRACTlON:
(DECIMAL FRACTlON)

0.5
0.05
0.05
0.01

70
::::::}'365\

:: :t09S<)
25550

RS-EVANT EQUATIa-J:

W1-£F£:

CEX = (C X SA xAF X JIBS X EF X ED)/(BW X AT X 1E6)

C = Ca-ICENTRATlON IN SOL (~ft<G)

SA1 = YOurH S<IN SLRFACE AREA (sa CMlDAY):
SA2 = JlDLl..T S<JN s..JFF.ACE AREA (SQ CM/DAY):
AF = AD-iERENCE F.ACTOR (MG,lSQ CM):

VOCS:
BN.A.SlPESTl ODES:
PCBS:
/v£T/JLS:

EFl = YOurH EXPOs..JRE FREQlENCY (DAYS/YEAR):
EF2 = JlDLl..T EXPCGLRE FREClJENCY (DAYSIYEAR):
EDl = YOurH EXPOs..JRE OLRATla-J (YEARS):
ED2 = JlDLl..T EXPCGLRE aJRATlON (YEARS):
BW1 = BCOY WBGHT ACO£SCENT (KG):
8'N.2 = BCOY WBGHT AD.J..T KG):
AT1 = AVEAAGI"-G TlM:: (DAYS). Na-JCAR::INOOENS (YaJTH):
AT2 = AVEAAGI"-G TlM:: (DAYS). Na-JCAR::INOOENS (ADLl..T):
AT3 = AVEAAGI"-G TlM:: (DAYS). CARONOOENS:

········;:>0:
3800

1

CETERMII\E CawERSa-J F.ACTffiS:
cex = (C)*(SA sa CM)*(AF M31SQ CM)*(JlBS)*(EF DAYS/YEAR)* (ED YEARS)/CAT DAYS)/(8WKG)/(l KG,llEfl~)

OOSEYClJ1h = (CF1)* (C)* CABS)
OOSEadJlt = (CF2)*(C)*(A8S)

CF1 =
CF2 =

O.OOE+OO
3.87E-06

CMCER ASK = (CF3)*(C)*(JlBS) CF3 = 1.66E-06



RIS< ASSESS~NT SPREADSHEET - ORECT a=RMAL C~ACTWITH SOL (PAGE TWO)
SITE 2 - AREA A LANDFill
EXPOSURE SCENAAIO: ADll..T RESll:ENT ONSI TE; RME
CALCLl...ATE OOSES:

D-iE'-'CAL C (MG,1<G)
ABSOOPTION
FRACTION

A~UAL YOUTH ANNUAL ADll..T LIFETIME AVERAGE RFD
DOSE (MG,1<G/DAY) DOSE (MG,1<G/DAY) DOSE (MG,1<G/DAY) (MG,1<G/DAY)

CSF
O<G-QAY/MG)

Benzo(a)an1lTacene
Benzo(b)ftucranthene
Benzo(a)pyrene
koclcr
oeeD
ksenic
BEJY1 II um
Boron
M3nganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.Q1

O.OOE+OO 1.10E-07 4.72E-08
O.OOE+OO 4.25E-08 1.82E-oa
O.OOE+OO 8.89E-09 3.81 E-09
O.OOE+OO 2.32E-06 9.94E-07 2.00E-05 7.70E+00
O.OOE+OO 4.83E-l0 2.07E-l0 1.70E+03
O.OOE+OO 1.43E-07 6.13E-08 2.80E-04 1.80E+00
O.OOE+OO 1.16E-07 4.97E-08 2.50E-04 8.60E+Ol
O.OOE+OO 1.93E-06 8.29E-07 4.50E-03
O.OOE+OO 8.82E-06 3.78E-06 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESS~NTSPREADSHEET - ORECT a::FNAL CCNfACT WITH SOL (PAGE THFEE)
SITE 2 - AREA A LANa"ILL .
EXPOSURE SCENARIO: ADLLT RESla::NT ONSlTE; FNE
CETEAMIN:: HAZAR) INDICES ftND CftNCER RI9<:

HAZARD INlEX HAZARD INlEX INCREMENTAL
D-iEMICAL YOUTH AOJ...T CANCER RISK

Benzo{a)anltracene O.OOE+OO O.OOE+llQ O.OOE+OO
Benzo{b)ftuaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo{a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
koclcr O.OOE+OO 1.16E-01 7.66E-06
oem O.OOE+OO O.OOE+OO 3.52E-07
ksenlc O.OOE+OO 5.11 E-04 1.10E-07
BEJ)'1 II um O.OOE+OO 4.64E-04 4.26E-06
Ba-on O.OOE+OO 4.30E-04 O.OOE+OO
Manganese o.OOE+OO 5.88E-02 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

'0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OoE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO . O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 1.76E-01 1.24E-05



AIS< ASSESSfwt::NT SPAEADSHEET - l:lAECT DEFN/>L CONTACT WITH SOL

SI TE NA.fwt:::
LOCATION:
DATE:

SI TE 2 - AREA A lAN[)=ILL
NS8:-N...ON. GROTON. COr-.NECTICUT
01/11/95

-­>
EXPOSJAE SCENARIO: NJLLT AECAEATlONI>L LEER; CTE

AaEVI>NT EQUATIa\l:

Wl-£F£:

OEX = (C X SA X AF X I18S X EF X ED)/(8Wx AT X 1E6)

C = Ca-lCENTAATlON IN SOL (M3ft<G)
SAl = YOUTH S<IN SLRFACE MEA (ffi C~AY):
SA2 = NJLLT S<IN SJAFACE MEA (SQ CMIOAY):
/IF = AD-iERENCE FACTOR (MG'SQ CM):

.·0
3800

0.2

I18S = I18SOAPTlON FRACTlON:
(DECIMAL FAACTlON)

VQCS:
BNASIPESTl ODES:
PCBS:
~Tfi.S:

0.5
0.05
0.05
0.01

EFl = YOUTH EXPOSJAE FREQLENCY (DAYS,lYEAA):
EF2 = NJLLT EXPOSlRE FREO.JENCY (DAYS/YEAA):
EDl = YOUTH EXPOSJRE OlRATlON (YEARS):
ED2 = NJLLT EXPOSLRE CURATlON (YEARS):
BW1 = BODY WBGHT AlXJ.£SCENT (KG):
B'm = BODYWBGHT ACULT O(G):
ATl = AVERAGIf\G Tl~ (DAYS), NONCAFCINOOENS (YOJTH):
AT2 = AVERAGIf\GTl~ (DAYS), NONCAFCINOOENS (AOLLT):
AT3 = AVERAGIf\G Tl~ (DAYS), CNlQNOOENS:

1·,
52

1·

70
····::365:

.21.~0:
25550

CETERMIf\E CCNVERSa\l FACTORS:
OEX = (C)*(SA ffi CM)*(AF M31SQ CM)*(II8S)*(EF OAYS,lYEAA)*(EO YEAAS)/(AT DAYS)/(BINKGJ/(l KG/lEa M3)

DOSEyOJIh = (CF1)* (C)* (fIBS)
DOSEadJlt = (CF2)*(C)*(A8S)

CFl =
CF2 =

O.OOE+OO
1.55E-06

CN-CER As< = (CF3)*(C)*(II8S) CF3 = 1.33E-07



RIS< ASSESSM::NT SPREADSHEET - [lRECT a=FfoJIAL CONTACT WITH saL (PAGE TWO)
SITE 2 - AREA A lANl:FILL
EXPOSURE SCENARIO: ADlJ...T REOlEATIONAl USER; CTE
CALClLATE OOSES:

a-iEMICAL C (M~G)

ABSOOPTION
FRACTIo-.I

A,.".,UAL YCUTH Af\IIIUAL ADlJ...T L1FEnM:: AVERAGE RFD
DOSE (MGJKG/DAY) DOSE (MGJKG/DAY) DOSE (MGJKG/OAY) (M~GlDAY)

CSF
O<:G-DAY/MG)

Benzo(a)anttTacene
Benzo(b)ftucranthene
Benzo(a)pyrene
koclrr
oem
ksenlc
Bery1 Iium
Srron
Mlnganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

226

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

O.OOE+OO 4.41E-08 3.78E-09
O.OOE+OO 1.70E-08 1.46E-09
O.oOE+OO 3.58E-09 3.05E-l0
O.OOE+OO 9.28E-07 7.95E-08 2.00E-05 7.70E+00
O.OOE+OO 1.93E-l0 1.66E-ll 1.70E+03
O.OOE+OO 5.72E-08 4.91E-09 2.60E-04 1.60E+00
o.OOE+OO 4.64E-08 3.98E-09 2.50E-04 8.60E+Ol
O.OOE+OO 7.73E-07 6.63E-08 4.50E-03
O.OOE+OO 3.53E-06 3.02E-07 1.50E-04
O.OOE+OO o.oOE+OO O.oOE+OO
O.oOE+oO o.OOE+OO O.OOE+oO
O.oOE+oO o.oOE+oO O.OOE+OO
o.oOE+oO o.oOE+oO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+Oo
O.OOE+OO O.OOE+OO O.oOE+OO
O.oOE+OO O.OOE+OO O.oOE+OO
O.OOE+OO O.OOE+oO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oO
O.OOE+OO O.OOE+OO O.OOE+OO
o.oOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO o.oOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.oOE+OO O.OOE+OO
o.oOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO .O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO _ O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESSM::NT SPREADSHEET - DIRECT lEFWlI'L CO'ITACT WITH SOIL (PAGE THREE)
SITE 2 - AREA A LANEFILL
EXPOSURE SCENARIO: ADLL.T RErnEATIONAI... USER; CTE
[XTERMI1\E HAZAFD INDICES,AND CMJCEA RISK:

HAZARD INlEX HAZARD INlEX INrnEMENTI'L
D-iEMCI'L YOUTH ADLLT CANCER RSK

Benzo{a)anllTacane O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftucran1hene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo{a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
koclcr O.OOE+OO 4.64E-02 6.13E-07
OCDD O.OOE+OO O.OOE+OO 2.82E-08
ksenlc O.OOE+OO 2.04E-04 8.83E-09
BEryllium O.OOE+OO 1.86E-04 3.42E-07
Beron O.OOE+OO 1.72E-04 O.OOE+OO
M:lnganese O.OOE+OO 2.35E-02 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
·0 O.OOE+OO O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO o.oOE+bo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO· O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTI'L O.OOE+OO 7.05E-02 9.92E-07

,



RIS< ASSESSP.£NT SPREADSHEET - £lRECT a::~1t.. Ca-rrACT WITH saL

SITE NAM:::
LOCATION:
DATE:

SI TE 2 - AREA A LANl:J=ILL
NSB-r--LON. mOTON. CO~ECTICUT
01/11/95

EXPOSURE SCENARIO: ADLLT RErnEATIONAL LSER; RME

ASS = ASSOFPTION FRACTION:
(DECIMAL FRACT10N)

RaEVANT EQUATICl'J:

Wl-£RE:

[EX = (C x SA'x AF x I>BS x EF x ED)/(BW x AT x 1E6)

C = CCl'JCENTRATION IN SOL (M3,KG)
SAl = YOUfH S<IN SLRFACE AREA (50 Cr-.NQAY):
SA2 = ADLLT SKIN SURFACE AREA (SQ CMIDAy):
AF = AD-iERENCE FACTOR (MG'SQ CM):

VOCS:
BNASlPEsnOoES:
PCBS:
MET/lLS:

EF1 = YOUfH EXPOSURE FREQLENCY (DAYS,IYEAR):
EF2 = ADLLT EXPOSLRE FREOJENCY (OAYS/YEM):
ED1 = YOUfH EXPOSURE oLRATION (YEARS):
ED2 =ADLLT EXPOSLRE aJRATION (YEMS):
8W1= BODY WBGHT ArXl£SCENT (KG):
8W2 = BODYWBGHT ACll..T O<G):
AT1 = AVERAGI~ TIME (DAYS), NCl'JCAFCINOGENS (YOJTH):
AT2 = AVERAGI~ TIME (DAYS), NONCAFCINOGENS (AOLLT):
AT3 =AVERAGI~ TIME (DAYS), CARONOGENS:

··.:<'\0
3890'

1

0.5
0.05
0.05
0.Q1

70

•..:!.~~~~'j
25550

CETERMI~CCNVERSCl'J FACTrns:
a:x = (C)*(SA 50 CM)*(AF M31SQ CM)*(I>BS)*(EF DAYS,IYEAR)* (ED YEMS)/(AT DAYS)/(8'NKG)/(1 KG,t1ES M3)

OOSEyOJIh = (CF1)* (C)* (ASS)
OOSEac1Jlt = (CF2)*(C)*(A8S)

CF1 =
CF2 =

O.OOE+OO
1.78E-05

CAl\CER ASK = (CF3)*(C)*(ASS) CF3 = 6.37E-08



RI9< ASSESSPwENT SPREADSHEET - ORECT [EFNAL Ca-ITACT WITH SOIL (PAGE TWO)
SITE 2 - AREA A LANCFILL
EXPOSURE SCENARIO: ADl.l...T REalEAnONAL USER; RME
CALCLLATE COSES:

D-lEMCAL .C .(MGJ1<G)
ABSOOPTION
FRACnOO

MNUAL YOUTH ANI-IUAL ADl.l...T L1FET1PwE AVERAGE RFD
OOSE (MG.fl<GlDAY) OOSE (MGIKGlDAY) OOSE (MGIKGlDAY) (MGJ1<G/OAY)

CSF
(KG-QAY/MG)

Benzo(a)anttTacene
Benzo(b) flu crantl1ene
Benzo(a)pyrene
keeler
oem
ksenic
Berytllum
Bcron
Mlnganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

0.05
0.05
0.05

·0.05
0.05
0.01
0.01
0.01
0.Q1

O.OOE+OO 5.09E-07 1.82E-07
O.OOE+OO 1.96E-07 7.01E-08
O.OOE+OO 4.l0E-08 1.47E-08
O.OOE+OO 1.07E-05 3.82E-06 2.00E-05 7.70E+00
O.OOE+OO 2.23E-09 7.97E-l0 1.70E+03
O.OOE+OO 6.60E-07 2.36E-07 2.60E-04 1.60E+00
O.OOE+OO 5.35E-07 1.91E-07 2.50E-04 8.60E+Ol
O.OOE+OO 8.92E-06 3.l9E-06 4.50E-03
O.OOE+OO 4.07E-05 1.45E-05 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO· O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESS~NT SPREADSHEET - DRECT [EfNAl CCNTACT WITH SOL (PAGE THREE)
SITE 2 - AREA A LANCFILL
EXPOSURE SCENARIO: ADLLT RErnEATIONAL USER: RME
l:ETERMIf\E HAZAFO INDICES MID CANCER RISK:

HAZARD INI:EX HAZARD INDEX INrnEMENTAl
D-iEMCAl YOUTH AJ:U..T CANCER RSK

Benzo{a)antITacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftucranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo{a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
koclor O.OOE+OO 5.35E-Ol 2.94E-05
acco O.OOE+OO O.OOE+OO 1.35E-06
ksenlc O.OOE+OO 2.36E-03 4.25E-07
Baylilum O.OOE+OO 2.14E-03 1.64E-05
Bcron O.OOE+OO 1.98E-03 O.OOE+OO
~ngan8s8 O.OOE+OO 2.71E-Ol O.OOE+OO

0 O.OOE+OO O.OO.E+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 8.13E-01 4.77E-05



RI9< ASSESSfoENf SPREADSHEET - DIRECT Dl::FNIt.. CONTACT WITH SOL

SITE NAM:::
LOCAllON:
DATE:

SITE 2 - AREAALANl:FILL
NSB-flLON, GROTON, aJNNECllCUT
01/11/95

EXPOSJRE SCENARIO: CHLO RECFEAn CNti. USER; CTE

RaEVANT EQUATIQ\l:

Wl-EFE:

DE)( = (C X SAxAF x ASS xEF X ED)/(8WxAT X 1E6)

C = CQ\lCENTRAnON IN SOL (~ft<GJ

SA1 = YOUTH 9<IN SLAFACE AREA (SQ CMlDAY):
SA2 = AOLLT 9<1N SlJfTACE AREA (SQ OvIIDAY) :
AF ':' AD-iEAENCE FACTOR (M~Q CM):

3150'
O·

0.2

ASS = AS~~nON FRACnON:
(DECIMAL FRACTION)

VOCS:
BNAS'PEsnOOES:
PCBS:
~TPLS:

0.5
0.05
0.05
0.01

1
)::{2{9Q:

J~!?:
25550

EF1 = YOUTH EXPOSlJRE FREQL£NCY (DAYSlYEAR):
EF2 = AOLLT EXPOSLAE FREClJENCY (OAYS/YEM):
ED1 = YOUTH EXPOSlJRE OLAAnCN (YEARS):
ED2 = AOLLT EXPOSLAE DURAnON (YEMS):
8W1 = BODY WSGHT AIXl.ESCENT (KG):
81m = BODYWSGHT ADULT ~G):

AT1 = AVERAGINGn~ (DAYS), NCNCAR::INOOENS (YCl.JTH):
AT2 =AVERAGINGn~ (DAYS), NCNCAR::INOOENS (AOLLT):
AT3 = AVERAGINGn~ (DAYS), CARONOOENS:

DETEAMII\E COWERS Q\l FACTCl1S:
DE)( = (C)*(SA &J CM)*(AF M31SQ CM)*(ASS)*(EF DAYSlYEARJ* (ED YEMS)/{AT DAYS)/(8WKGJ/(1 K~1 EB ~)

OOSEYOJ1h = (CF1)* (C)* (ASS)
OOSEadJlt = (CF2)*(C)*(A8S)

CF1 =
CF2 =

2.42E-06
O.OOE+OO

CMCEA ASK = (CF3)*(C)*(ASS) CF3 = 2.07E-07



RI9< ASSESSf.IENT SPREADSHEET - ORECT DEFNJIL CONTACT WITH SOIL (PAGE TWO)
SITE 2 - AREAALANO=ILL
EXPOSURE SCENARIO: CHLD RECFEATIONJIL USER; CTE
CALCu.ATE OOSES:

CHEMCJIL C (MG,tKG)
ABSOOpnON
FRACTION

Ar-NUJIL YCXJTH ANNUJIL ADll...T L1FET1f.IE AVERAGE RFD
DOSE (MGJ1<G/DAY) DOSE (MGJ1<G/DAY) DOSE (MGJ1<G/DAY) (MG,tKGIOAY)

CSF
O<G-DAY/MG)

Benzo(a)anltTacene
Benzo(b)"ucranthene
Benzo(a)pyrene
koclcr
OCOO
ksenlc
Beryllium
Ba-on
M:tnganese

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

6.89E-08 O.OOE+OO 5.90E-09
2.66E-08 O.OOE+OO 2.28E-09
5.56E-09 O.OOE+OO 4.76E-l0
1.45E-06 O.OOE+OO 1.24E-07 2.00E-05 7.70E+00
3.02E-l0 O.OOE+OO 2.59E-ll 1.70E+03
B.94E-OB O.OOE+OO 7.66E-09 2.BOE-04 1.BOE+00
7.25E-OB O.OOE+OO 6.21 E-09 2.50E-04 8.60E+Ol
1.21 E-06 O.OOE+OO 1.04E-07 4.50E-03
5.51 E-06 O.OOE+OO 4.72E-07 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO·
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESS~NT SPREADSHEET - DRECT l:l::RMAL CONTACT WITH SOL (PAGE THREE)
SITE 2 - AREA A LANCFILL
EXPOSURE SCENARIO: CHLD RECREATI DNAL USER; CTE
DETERMI1'E HAZAR) INDICES MID CANCER RISK:

HAZARD INDEX HAZARD INDEX INrnEMENTAL
~EMCAL YOUTH AI:ll...T CANCER RS<

Benzo(a)anttTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftuaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
koclor 7.25E-02 O.OOE+OO 9.57E-07
OCDD O.OOE+OO O.OOE+OO 4.40E-08
ksenlc 3.19E-04 O.OOE+OO 1.38E-08
Beryllium 2.90E-04 O.OOE+OO 5.34E-07
Beron 2.88E-04 O.OOE+OO O.OOE+OO
Ivbnganese 3.87E-02 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL 1.10E-01 O.OOE+OO 1.55E-06



RI9< ASSESS~NTSPREADSHEET - [lRECT O=:FY.AJ'tL Ca-ITACT WITH SOIL

SlTENA~:

lOCATION:
DATE:

SITE 2 - AREA A LANa=ILL
NSB-......ON. GAOT~. COr-.NECTICUT
01/11/95

EXPOs...JRE SCENARIO: CHlD RECF£ATlCNAL USER; RvlE

RaEVftNT EQUATICN: CEX = (C X SA XAF x,ASS XEF X EO)/(BW X AT X 1E6)

,ASS = ,ASSOFPTlON FRACTlON:
(DECI/v'AL FRACTION)

WI-EFE: C = CCNCENTRATlON IN Sal (M3ft<G)
SAl = YOUTH 9<IN SLRFACE AREA'(SQ CMiDAY):
SA2 = JlDLLT SI<IN s...JFTACE AREA (SQ CM!DAY):
tv= = AO-iERENCE FACTOR (MG,lSQ CM): .

VQCS:
BNASlPESTl ODES:
PCElS:
M::TIt..S:

EF1 = YOUTH EXPOs...JRE FREQUENCY (DAYS,lYEAR):
EF2 = JlDLLT EXPOSLRE FREClJENCl" (DAYS/YEAR):
EOl = YOUTH EXPOs...JRE DlRATlON (YEARS):
ED2 = JlDLLT EXPOSLRE aJRATlON (YEARS):
BW1 = BODY WBGHT ACO...ESCENT (KG):
~ = BODYWBGHT ACU...T ~G):

AT1 = AVERAGING TlM:: (DAYS), NONCAR::INOGENS (YaJTH):
AT2 = AVERAGINGTlM:: (DAYS), NONCAR::INOGENS (AOLLT):
AT3 = AVERAGING TlM:: (DAYS), CARONOGENS:

3150
o
1

0.5
0.05
0.05
0.01

;:l!!
.j

:0:}:40
1

·' .. r:~r~:~·
25550

CETERMIt\E COWERSlCN FACTOOS:
CEX = (C)*(SA 50 CM)*(AF~Q CM)*(,ASS)*(EF DAYS,IYEAR) * (EO YEARS)/CAT OAYS)/(8WKG)/(l KG,/lES tv'G)

OOSEyCJJ1tl = (CF1)* (C)* (ASS)
OOSEac1Jlt = (CF2)*(C)*(AElS)

CF1 =
CF2 =

1.21E-05
O.OOE+OO

CMCER A9< = (CF3)*{C)*(,ASS) CF3 = 1.04E-06



RIS< ASSESSPwENT SPREADSHEET - ORECT !:ERMAL CGlTACT WITH SOIL (pAGE TWO)
51 TE 2 - AREA A LANDFILL
EXPOSURE SCENARIO: CHLD RECfEATIa-lAL USER; RME
CALCl..LATE OO~S:

D-iEMCAL C (MG/KG)
ABSORPTION
FRACTI~

A,..,.,UAL YOUTH ~UAL ADULT L1FETIPwE AVERAGE RFD
OOSE (MG/KG/DAY) OOSE (MG/KG/DAY) OOSE (MG/KG/DAY) (MG/KG/DAY)

CSF
O<G-DAY/MG)

Benzo~)an1lTacene

Benzo(b)ftucranthene
Benzo~)pyrene

koclcr
oeco
ksenlc
Ba-y1lium
Beron
rv'anganes8

0.57
0.22

0.046
12

0.0025
3.7

3
50

228

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

3.44E-07 O.OOE+OO 2.95E-08
1.33E-07 O.OOE+OO 1.14E-08
2.78E-08 O.OOE+OO 2.38E-09
7.25E-08 O.OOE+OO 6.21E-07 2.00E-05 7.70E+00
1.51 E-09 O.OOE+OO 1.29E-l0 1.70E+03
4.47E-07 O.OOE+OO 3.83E-08 2.80E-04 1.80E+00
3.62E-07 O.OOE+OO 3.11 E-08 2.50E-04 8.60E+01
6.04E-06 O.OOE+OO 5.18E-07 4.50E-03
2.75E-05 O.OOE+OO 2.36E-06 1.50E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+oO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESS~NT SPREADSHEET - [)RECT DEFWlIi- CONTACT WITH SOL (PAGE THREE)
S1TE2 - AREA A LANDFILL
EXPOSURE SCENARIO: CHLD RECFEATlO'olIi- USER; FWIE
CETERMI1\E HAZAf{) INDICES AND CANCER AIS<:

HAZARD INDEX HAZARD INDEX INOlEMENTIi-
Q-iE",.eli- YOUTH Al::LLT CANCER FISK

Benzo~)an1tTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)nucranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~)pyrene O.OOE+OO O.OOE+OO O.OOE+oo
kcclcr 3.62E-Ol O.OOE+OO 4.76E-06
OCDD O.OOE+OO O.OOE+OO 2.20E-07
ksenlc 1.60E-03 O.OOE+OO 6.90E-08
B9)'I II um 1.45E-03 O.OOE+OO 2.87E-08
Bcron 1.34E-03 O.OOE+OO O.OOE+OO
M:lnganese 1.84E-Ol O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTPL 5.51E-01 O.OOE+OO 7.75E-06



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON. GROTON. CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY lHlS SPREADSHEET.
EXPOSURES lHROUGH INHAlATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTliNED BaOW.

EXPOSURE SCENARIO: UTILITY WORKER; CTE

REFERENCE: EPA. DECEMBER 1989

RaEVANTEQUATION: lEX =(C xlR xETx EF x E~/(BWx AT)

WHERE: C = MEAN CONCENTRATION IN AlR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME (HOURS/DAy)
EF = !xPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADULT:

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 1.22E-03 (AVG ANNUAl DOSE)
CF: 4.36E-04 (lIFETlME DOSE)

YOUlH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

1
25550·.·.·:\··•.•. :(~~5.

YOUlH:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: UTllIlY WORKER; CTE
CALCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD

DOSE (MO/KGIDAY) DOSE (MO/KGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anth'acene
Benzo(b)nuaanthene
Benzo(a)pyrene
Aroclclt·
OCDO
Arsenic
Beryllium
B()(on
Manganese
Mercury

2.9E-08
1.9E-08
2.0E-08
3.2E-07
2.3E-l0
3.9E-.07
1.SE-07
1.lE-04
1.9E-OS
7.4E-08

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
.O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.S2E-ll
2.31E-ll
2.42E-l1
3.8SE-l0
2.7SE-13
4.73E-l0
1.87E-l0
1.32E-07
2.3SE-08
9.01E-ll
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.26E-ll
8.24E-12
8.64E-12
1.37E-l0
9.81E-14
1.69E-l0
6.67E-ll
4.71E-08
8.40E-09
3.22E-l1
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

S.71E-03
1.43E-OS
8.S7E-OS

1.51 E+01



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: UTILITY WORKER; CTE
DETERMtlE HAZARD IN aCES AND CANCER RISK:

HAZARD IN DEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)fluoranlhene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
Arocloc O.OOE+OO O.OOE+OO O.OOE+OO
OCOO O.OOE+OO O.OOE+OO O.OOE+OO
Arsenic O.OOE+OO O.OOE+OO 2.55E-09
Beryllium O.OOE+OO O.OOE+OO O.OOE+OO
Boron O.OOE+OO 2.31E-05 O.OOE+OO
Manganese O.OOE+OO 1.64E-03 O.OOE+OO
Mercury O.OOE+OO 1.05E-06 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 1.67E-03 2.55E-09



RISK ASSESSMENT SPREADSHEET - INHALATION

SITlE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON. GROTON,CONNECnCUT
01/11/95 .

HAZARD INDICES AND INCREMENTAL CANCER RISt<S ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES TH ROUGH INHAlATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPnONS ARE OUTI.INED B&OW.

EXPOSURE SCENARIO: lJTllITY WORKER; RME

REFER8'lCE: EPA, DECEMBER 1989

R&EVANT EQUAnON: lEX = (C x IR x ET x EF x E~/(BW x AT)

'NHERE: C = MEAN CONC8'lTRAnON IN AlR (MG/M3)
IR = INHALAnON RATE (M3/HOUR)
ET =EXPOSUREnME(HOURS/DAYj
EF = EXPOSURE FREQUENCY (DAYS/YEAR) .
ED = EXPOSURE DURAnON (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING nME (DAYS)

ENTER IN PUT PARAMETERS:

ADUlT:

IR:
EF:
ET:
ED:
BW: 70
AT(CAR): 25550
AT(NON):)912S.:

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 4.27E-03 (AVG ANNUAL DOSE)
CF: 1.53E-03 (lIFETlME DOSE)

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

1
25550

:;:);:365

YOUTH:
CF: O.OOE+OO (AVG ANNUAL DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: UTILITY WORKER; RME
C~CULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anltTacene
Benzo(b)nuoranlhene
Benzo(a)pyrene
Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese
Mercury

2.9E-08
1.9E-08
2.0E-08
3.2E-07
2.3E-l0
3.9E-07
1.5E-07
1.1 E-04
1.9E-05
7.4E-08

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.23E-l0
8.08E-l1
8.46E-11
1.35E-09
9.62E-13
1.65E-09
6.54E-10
4.62E-07
8.23E-08
3.15E-10
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.40E-11
2.88E-11
3.02E-11
4.81E-10
3.43E-13
5.91E-10
2.34E-10
1.65E-07
2.94E-08
1.13E-10
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05
8.57E-05

1.51 E+01
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RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA ALN-IDFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY ~IS SPREADSHEET.
EXPOSURES ~ROUGH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE

REFERENCE: EPA. DECEMBER 1989

RB..EVANT EQUATION: lEX = (C xlR x ETx EF x EQ/(BWx An

WHERE: C = MEAN CONCENTRATION IN AIR (1.40/1.43)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURE TIME (HOURS/DAY)
EF = EXPOSURE FREQUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT = AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADULT: YOUTH:

o

1
25550

365

IA:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

IA:
EF:
ET:
ED:
BW: 70

. AT(CAR): 25550
AT(NON): \: );2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 3.01 E-03 (AVG ANNUAl DOSE)
CF: 2.58E-04 (lIFETlME DOSE)

YOU~:

CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LANDFILL
EXPOSURE SCENARIO: OCCASIONAl VISITOR; CTE
CAlCULATE DOSES:

CHEMICAL C (MG/M3)
YOUnt ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)antlTacene
Benzo(b)nuoranthene
Benzo(a)p~ene

Atoclor
OCOO
Arsenic
Beryllium
Boron
Manganese

1.0E-OB
4.0E-09
8.3E-l0
2.2E-07
4.5E-ll
6.7E-08
5.4E-OB
9.0E-07
4.1E-06

O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

3.08E-ll
1.19E-ll
2.49E-12
6.49E-l0
1.35E-13
2.00E-l0
1.62E-l0
2.71E-09
1.23E-08
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

2.64E-12
1.02E-12
2.l3E-13
5.57E-11
1.16E-14
1.72E-ll
1.39E-11
2.32E-l0
1.06E-09
O:OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO·
O.OOEtOO
O.OOEtOO

5.71E-03
1.43E-05

1.51 E tOl
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RiSK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A L.AN OFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

"
HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY mls SPREADSHEET.
EXPOSURES "THROUGH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTliNED BUOW.

EXPOSURE SC8IIARIO: OCCASIONAL VISITOR; RME

REFERENCE: EPA. DECEMBER 1989

RUEVANT EQUATION: lEX = (C x IR x ETx EF x E~/(BWx AT)

WHERE: C = MEAN CONCENTRATION IN AIR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME (HOURS/DAy)
EF = EXPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADUlT:

IA:
EF:
ET:
ED:
BW: 70
AT(CAR): 25550
AT(NON): :.::::::9.125

DETERMNE CONVERSION FACTORS:
ADUlT:

C,F: 6.01E-03 (AVG ANNUAl DOSE)
CF: 2.15E-03 (lIFETIME DOSE)

youm:

IA:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

1
25550

3.65

YOUTH:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME
CAlCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAl ADlA.T ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anttTacene
Benzo(b)nuoranthene
Benzo(a)p~ene

Aroclor
OCDD
Arsenic
Beryllium
Boron
Manganese

tOE-08
4.0E-09
8.3E-l0
2.2E-07
4.5E-l1
6.7E-,08
5.4E-08
9.0E-07
4.1E-06

O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO

6.17E-l1
2.38E-ll
4.98E-12
t30E-09
2.71E-13
4.00E-l0
3.25E-l0
5.41E-09
2.47E-08
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO

2.20E-11
8.50E-12
1.78E-12
4.64E-10
9;66E-14
1.43E-10
1.16E-l0
1.93E-09
8.81E-09
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO
O.OOEfOO

5.71 E-03
1.43E-05

1.51EfOl



RISK ASSESSUENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: OCCASIONAL VISITOR; RUE
DETERMNE HAZARD INOCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREUENTAL
CHEUICAL YOUTH ADULT CANCER RISK

Benzo(a)anttTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)f1uoranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
AroclclC' O.OOE+OO O.OOE+OO O.OOE+OO
OCDD O.OOE+OO O.OOE+OO O.OOE+OO
Arsenic O.OOE+OO O.OOE+OO 2.16E-09
Beryllium O.OOE+OO O.OOE+OO O.OOE+OO
Boron O.OOE+OO 9.48E-07 O.OOE+OO
Manganese O.OOE+OO 1.73E-03 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 1.73E-03 2.16E-09



RiSK ASSESSMENT SPREADSHEET - INHALATION

SITE' NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON, GROTON, CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHALATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BROW.

EXPOSURE SCENARIO: ADULT RESIDENT ONSITE; CTE

REFERENCE: EPA, DECEMBER 1989

RREVANT EQUATION: lEX = (C x IR x ETx EF x E~/(BW x AT)

'NHERE: C = MEAN CONCENTRATION IN AlR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME(HOURS/DAYj
EF = EXPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADULT:

IR: ':0.8:
EF: ':,' 26'
ET: :2.5.
ED: <>::: .(\9:
BW: 70
AT(CAR): 25550
AT(NON): )'/3285

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 2.04E-03 (AVG ANNUAL DOSE)
CF: 2.62E-04 (LIFETIME DOSE)

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1

1
25550

.":::::(,365

YOUTH:
CF: O.OOE+OO (AVG ANNUAL DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; CTE
CALCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAl.. ADULT ANNUAl.. LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG- DAY/MG)

Benzo(a)anttTacene
Benzo(b)fluoranlhene
Benzo(a)p~ene

Aroclor
OCDD
Arsenic
Beryllium
Boron
Manganese

1.0E-OB
~OE-09

&3E-l0
22E-07
~5E-ll

a7E-OB
~4E-OB

aOE-07
~lE-06

O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

209E-l1
B.06E-12
1.69E-12
4.40E-l0
9.l6E-14
1.36E-l0
1.10E-l0
1.B3E-09
B.35E-09
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

26BE-12
1.04E-12
217E":'13
5.65E-ll
1.lBE-14
1.74E-ll
1.41E-ll
236E-l0
1.07E-09
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

5.71E-03
1.43E-05

1.51 E tOl



RISK ASSESSMENT SPREADSHEET -INHALATION (PAGE lliREE)
SITE 2 - AREA A LAN DFILL ·1~·

EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; CTE
DETERMNE HAZARD INllCES AND CANCER RISK:

HAZARD IN DEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltTacene O.OOEfOO O.OOEfOO O.OOEfOO
Benzo(b)f1uoranthene O.OOEfOO O.OOEfOO O.OOEfOO
Benzo(a)pyrene O.OOEfOO O.OOEfOO O.OOEfOO
Aroclor O.OOEfOO O.OOEfOO O.O,OEfOO
OCDO O.OOEfOO O.OOEfOO O.OOEfOO
Arsenic O.OOEfOO O.OOEfOO 2.63E-10
BEI'yllium O.OOEfOO O.OOEfOO O.OOEfOO
Boron O.OOEfOO 3.21 E-07 O.OOEfOO
Manganese O.OOEfOO 5.B4E-04 O.OOEfOO

0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
O' O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO

'0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO
0 O.OOEfOO O.OOEfOO O.OOEfOO

TOTAl O.OOEfOO 5.84E-().4 2.63E-10



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY mls SPREADSHEET.
EXPOSURES mROUGH INHALATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; RME

REFERENCE: EPA, DECEMBER 1989

RELEVANT EQUATION: lEX = (C x IR x ETx EF x E~/(BW x AT)

WHERE: C = MEAN CONCENTRATION IN AIR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME (HOURS/DAy)
EF = EXPOSURE FREQUENCY (DAYSIYEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADUlT:

~. !!·!:;Il~
BW: 70
AT(CAR): 25550
AT(N ON):.<:1 09:50.

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 2.04E-03 . (AVG ANNUAl DOSE)
CF: 8.72E-04 (lIFEllME DOSE)

youm:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

. ·,0·
1

1
25550
:365

youm:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALA1l0N (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RESIDENT ON SITE; RME
CAlCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAl ADUlT ANNUAl lIFEllME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/OAY) DOSE (MG/KG/DAY) (MG/KG/OAY)
CSF

(KG-DAY/MG)

Benzo(a)antlYacene
Benzo(b)f1uoranthene
Benzo(a)pyrene
Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese

1.0E-OB
4.0E-09
B.3E-l0
2.2E-07

·4.5E-ll
6.7E-OB
5.4E-OB
9.0E-07
4.1E-06

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.09E-ll
8.06E-12
1.69E-12
4.40E-10
9.16E-14
1.36E-10
1.10E-10
1.B3E-09
B.35E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

8.95E-12
3.45E-12
7.22E-13
1.88E-10
3.93E-14
5.81E-11
4.71E-11
7.85E-10
3.5BE-09
O.OOE+OO
O.OOE+OO
O.OOE+oO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO.
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05

1.51E+Ol



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SC~ARIO: ADULT RESIDENT ON SITE; RME
DErERMNE HAZARD INOCES AND CANCER RISK

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltyacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)f1uoranlhene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)p~ene O.OOE+OO O.OOE+OO O.OOE+OO
Aroclor O.OOE+OO O.OOE+OO O.OOE+OO
OCDD O.OOE+OO O.OOE+OO O.OOE+OO
Arsenic O.OOE+OO O.OOE+OO 8.77E-l0
Beryllium O.OOE+OO O.OOE+OO O.OOE+OO
Boron O.OOE+OO 3.21E-07 O.OOE+OO
Manganese O.OOE+OO 5.84E-04 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

'0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 .O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 5.84E-04 8.77E-10



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON. GROTON. CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RIS~ ARE CALCUlATED BY nilS SPREADSHEET.
EXPOSURES niROUGH INHAlATION OF AMBIENT AlR ARE CONSIDERED,
ASSUMPTION S ARE OUTlIN ED BElOW.

EXPOSURE SCENARIO: ADULT RESIDENT OFFSITE; CTE

REFERENCE: EPA. DECEMBER 1989

RElEVANT EQUATION: lEX = (C x IR x ETx EF x E~/(BWx AT)

\'-/HERE: C = MEAN CONCENTRATION IN AlR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME(HOURS/DAy)
EF = EXPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADUlT:

iR:
EF:
ET:
ED:
BW: 70
AT(CAR): 25550
AT(NON): :' ::;:,3285

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 1.7SE-01 (AVG ANNUAl DOSE)
CF: 2.2SE-02 (lIFETIME DOSE)

YOUni :

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o

1
25550

::(365'

YOUni:
CF: O,OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LANDFILL
EXPOSURE SCBlARIO: ADULT RESIDENT OFFSITE; CTE
CALCULATE DOSES:

YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD
DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY)CHEMICAL

Benzo(a)anllYacene
Benzo(b)fluer anthene
Benzo(a)p~ene

Arocler
OCDD
Arsenic
Beryllium
Boron
Manganese

C (MG/M3)

2.3E-09
8.8E-l0
1.8E-l0
4.8E-08
1.0E-ll
1.5E-OB
1.2E-08
2.0E-07
9.1E-07

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.01E-l0
1.55E-l0
3.24E-ll
8.44E-09
1.76E-12
2.60E-09
2.11E-09
3.52E-08
1.60E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.15E-ll
1.99E-ll
4.16E-12
1.09E-09
2.26E-13
3.35E-l0
2.71E-l0
4.52E-09
2.06E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05

CSF
(KG- DAY/MG)

1.51 E+01



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A LANDFILL
EXPOSURE SCENARIO: ADULT RESIDENT OFFSITE; CTE
DETERMNE HAZARD INOCES ~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anltracene O.OOEtOO O.OOEtOO O.OOEtOO
Benzo(b)f1uoranlhene O.OOEtOO O.OOEtOO O.OOEtOO
Benzo(a)pyrene O.OOEtOO O.OOEtOO O.OOEtOO
Aroclor O.OOEtOO O.OOEtOO O.OOEtOO
OCOO O.OOEtOO O.OOEtOO O.OOEtOO
Arsenic O.OOEtOO O.OOEtOO 5.05E-09
Beryllium O.OOEtOO O.OOEtOO O.OOEtOO
Boron O.OOEtOO 6.16E-06 O.OOEtOO
Manganese O.OOEtOO 1.12E-02 O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOE+OO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 - O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOE+OO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 1.12E-02 5.05E-09



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA AL~ DFILL
NSB-NLON. GROTON. CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMBHAL CANCER RISKS ARE CALCULATED BY 1l-tIS SPREADSHEET.
EXPOSURES 1l-tROUGH INHALATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCe.JARIO: ADULT RESIDENT OFFSITE; RME

REFERENCE: EPA. DECEMBER 1989

RELEVANT EQUATION: lEX = (C x IR x ET x EF x E~/(BW x An

WHERE: C = MEAN CONCENTRATION IN AlR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME(HOURS/DAy)
EF = EXPOSURE FREOUENCY (DAYSIYEAR)·
ED = EXPOSURE DURATION (YEARS)
BW = BODYW8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADUlT:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

.0.8
:350

•.:)':••• :'24::
...... :.: :':'.30·

70
25550

;:lQ.9s():

YOU1l-t :

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
'1
.1:

":.:,..1
1

25550
:':;.365

DETERMNE CONVERSION FACTORS:
ADUlT:

CF:. 2.63E-01 (AVG ANNUAL DOSE)
CF: 1.13E-01 (lIFETIME DOSE)

YOU1l-t:
CF: O.OOE+OO (AVG ANNUAL DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RESIDENT OFFSITE; RME
CALCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAGE RFD

DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG- DAY/MG)

Benzo (a) anttl'acene
Benzo(b)nuoranthene
Benzo(a)pyrene
Aroclof
OCOO
Arsenic
Beryllium
Bocon
Manganese

2.3E-09
8.8E-l0
1.8E-l0
4.8E-08
1.0E-ll
1.SE-08
1.2E-08
2.0E-07
9.1E-07

O.OOE+OO
O.OOE+OO
o.OOE+oO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ci.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-l0
2.31E-l0
4.84E-ll
1.26E-08
2.63E-12
3.89E-09
3.16E-09
S.26E-08
2.40E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.57E-l0
9.92E-ll
2.07E-ll
5.41E-09
1.13E-12
1.67E-09
1.35E-09
2.25E-08
1.03E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05

1.51 E+Ol



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RESIDENT OFFSITE; RME
DETERMNE HAZARD INOCES AND CANCER RISK:

HAZARD IN DEX HAZARD IN DEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anlt'racene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)flueranlhene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)p~ene O.OOE+OO O.OOE+OO O.OOE+OO
Arocler O.OOE+OO O.OOE+OO O.OOE+OO
OCDD O.OOE+OO O.OOE+OO O.OOE+OO
Arsenic O.OOE+OO O.OOE+OO 2.52E-08
Beryllium O.OOE+OO O.OOE+OO O.OOE+OO
Boron O.OOE+OO 9.21E-06 O.OOE+OO
Manganese O.OOE+OO 1.68E-02 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O:OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+Oa O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 1.68E-02 2.52E-08



•
RiSK ASSESSMENT SPREADSHEET - INHALATION

SInE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY lHlS SPREADSHEET.
EXPOSURES lHROUGH INHALATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTLIN ED BROW.

EXPOSURE SCa.JARIO: ADULT RECREATIONAL USER; CTE

REFERENCE: EPA, DECEMBER 1989

RREVANT EQUATION: lEX = (C x IR x ETx EF x E~/(BWx AT)

WHERE: C = MEAN CONCENTRATION IN AlR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET = EXPOSURETIME(HOURS/DAy)
EF = EXPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT = AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

ADULT:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

70
25550

2.190

YOUTH:

fR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

:.\:"

1
25550

. ···;:':365

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 5.09E-03 (AVG ANNUAL DOSE)
CF: 4.36E-04 (lIFETIME DOSE)

YOUlH:
CF: O.OOE+OO (AVG ANNUAL DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LANDFILL
EXPOSURE SCENARIO: ADULT RECREATIONAL USER; CTE
CAlCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAl ADUlT ANNUAl L1FEllME AVERAGE RFD

DOSE (MG/KG/OAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KGJOAY)
CSF

(KG-DAY/MG)

Benzo(a)antlTaeene
Benzo(b)nucranthene
Benzo(a)pyrene
Aroelor
OCOO
Arsenic
Beryllium
Boron
Manganese

. 2.3E-09
8.8E-l0
·1.8E-l0
4.8E-08
1.0E-ll
1.5E-08
1.2E-08
2.0E-07
9.1E-07

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE tOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.16E-11
4.48E-12
9.36E-13
2.44E-10
5.09E-14
7.53E-11
6.11E-11
1.02E-09
4.64E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO

9.94E-13
3.84E-13
8.02E-14
2.09E-11
4.36E-15
6.45E-12
5.23E-12
8.72E-11
3.98E-10
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO·
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05

1.51 E+01
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RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON, GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY lHlS SPREADSHEET.
EXPOSURES lHROUGH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTliNED BElOW.

EXPOSURE SCeMRIO: ADULT RECREATIONAL USER; RME

REFERENCE: EPA. DECEMBER 1989

RElEVANT EQUATION: lEX = (C x IR x ET x EF x E~/(BW x An

WHERE: C = MEAN CONCENTRATION IN AIR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET =EXPOSURETIME(HOURS/DAy)
EF = EXPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODYWBGHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

1
25550

3~5

ADUlT:

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.17E-02 (AVG ANNUAl DOSE)
CF: 4.19E-03 (lIFETIME DOSE)

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

YOUlH:
CF: O.OOEtOO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: ADULT RECREATIONAL USER; RME
CAlCULATE DOSES:

CHEMICAL C (MG/M3)
YOUTH ANNUAL ADll..T ANNUAL LIFETIME AVERAGE RFD

DOSE (MG/KGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)antlTacene
Benzo(b)nucranthene
Benzo(a)p~ene

Aroclor
OCDO
Arsenic
Beryllium
Boron
Manganese

2.3E-09
8.8E-l0
1.8E-l0
4.8E-OB
1.0E-l1
1.5E-08
1.2E-08
2.0E-07
9.1E-07

O.OOE+OO
O.OOE+OO
O.OOE+OO
o.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.68E-ll
1.03E-11
2.16E-12
5.64E-l0
1.17E-13
1.74E-10
1.41E-l0
2.35E-09
1.07E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO·

9.56E-12
3.69E-12
7.72E-13
2.01 E-10
4.l9E-14
6.21E-11
5.03E-1l
8.39E-10
3.82E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05

1.51 E+01

•



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCBlARIO: ADULT RECREATIONAL USER; RME
DETERMNE HAZARD IN aCES AND CANCER RISK

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)antlTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)fluoranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)p~ene O.OOE+OO O.OOE+OO O.OOE+OO
Aroclor O.OOE+OO O.OOE+OO O.OOE+OO
OCDO O.OOE+OO O.OOE+OO O.OOE+OO
Arsenic O.OOE+OO O.OOE+OO 9.37E-10
Beryllium O.OOE+OO O.OOE+OO O.OOE+OO
Boron O.OOE+OO 4.11E-07 O.OOE+OO
Manganese O.OOE+OO 7.49E-04 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 7.49E-04 9.37E-10



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON, GROTON.CONNEC~CUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCUlATED BY llilS SPREADSHEET.
EXPOSURES lliROUGH INHALATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMP~ON S ARE OUTLIN ED BB..OW.

EXPOSURE SCEHARIO: CHILD RECREATIONAl.. USER; CTE

REFERENCE: EPA, DECEMBER 1989

RB..EVANT EQUATION: lEX = (C x fR x ET x EF x ElJ)/(BW x AT)

WHERE: C =MEAN CONCENTRATION IN AlR (MO/M3)
IR = INHALA~ON RATE (M3/HOUR)

. ET =EXPOSURE~ME(HOURS/DAY)

EF = EXPOSURE FREOUENCY (DAYS/YEAR) .
ED = EXPOSURE DURA~ON (YEARS)
BW = BODY W8GHT (KG)
AT = AVERAGING ~ME (DAYS)

ENTER INPUT PARAMETERS:

''''''',O::)? •. 3.2
56

1

1.23E-02 (AVG ANNUAl DOSE)
lo05E-03 (lIFETIME DOSE)

YOUlli:

IR:
EF:
ET:
ED:
BW: 40
AT(CAR): 25550
AT(NON)::,}2190

DETERMNE CONVERSION FACTORS:
YOUlli:

CF:
CF:

ADULT:

fR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

.0
··,:1

1

.1
1

25550
<.'\'/ :."·365

ADUlT:
CF: O.OOE+OO (AVG ANNUAL DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LANDFILL
EXPOSURE SCENARIO: CHILD RECREATIONAL USER; CTE
C.AJ..CULATE DOSES:

CHEMICAL C (MG/M3)
ADlA.T ANNUAL YOUTH ANNUAL LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KGIDAY) (MG/KGIDAY)
CSF

(KG- DAY/MG)

Benzo(a)anltTacene
Benzo(b)fluoranlhene
Benzo(a)pyrene
Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese

1.0E-08
4.0E-09
8.3E-l0
2.2E-07
4.5E-ll
6.7E-08
5.4E-08
9.0E-07
4.1E-06

O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

1.26E-l0
4.86E-ll
1.02E-ll
2.65E-09
5.52E-13
8.17E-l0
6.63E-l0
1.10E-08
5.04E-OB
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

1.0BE-l1
4.17E-12
B.71E"':13
2.27E-l0
4.73E-14
7.01E-l1
5.6BE-ll
9.47E-l0
4.32E-09
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

5.71E-03
1.43E-05

1.51 E tOl
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RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN OFILL
NSB-NLON. GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY TIllS SPREADSHEET.
EXPOSURES TIl ROUOH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTliNED BElOW.

EXPOSURE SC94ARIO: CHILD RECREATIONAl" USER; RME

REFERENCE: EPA, DECEMBER 1989

RElEVANT EQUATION: lEX = (C x IR x ET x EF x E~/(BW x AT)

WHERE: C = MEAN CONCENTRATION IN AIR (MG/M3)
IR = INHALATION RATE (M3/HOUR)
ET = EXPOSURE TIME (HOURSIDAY)
EF = EXPOSURE FREOUENCY (DAYS/YEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BODY W8GHT (KG)
AT =AVERAGING TIME (DAYS)

ENTER INPUT PARAMETERS:

YOUTIl:

IR:
EF:
ET:
ED:
BW: 40
AT(CAR): 25550
AT(N ON): .',::,\2190

DETERMNE CONVERSION FACTORS:
YOUTIl:

CF: 2.45E-02 (AVG ANNUAl DOSE)
CF: 2.1OE-03 (LIFETlME DOSE)

."­
'Lo-

ADULT:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

1
25550

365

ADULT:
CF: O,OOE+OO (AVG ANNUAl DOSE)



'J

RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE TWO)
SITE 2 - AREA A LANDFILL
EXPOSURE SCENARio: CHILD RECREATIONAL USER; RME
CALCULATE DOSES:

CHEMICAL C (MG/M3)
ADULT ANNUAL YOUTH ANNUAL LIFETIME AVERAGE RFD

DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAY/MG)

Benzo(a)anltTacene
Benzo(b)"uoranthene
Benzo(a)pyrene
Aroclor
OCOO
Arsenic
Beryllium
Boron
Manganese

1.0E-08
~OE-09

a3E-l0
'~2E-07

~5E-ll

&7E-08
~4E-08

aOE-07
~lE-06

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE tOO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

~52E-10

9.72E-11
~03E-ll

5.30E-09
1.10E-12
1.63E-09
1.33E-09
2.21 E-08
1.01E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.16E-11
8.33E-12
1.74E-12
4.54E-10
9.47E-14
1.40E-10
1.14E-10
1.89E-09
8.64E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.71E-03
1.43E-05

1.51E+Ol



RISK ASSESSMENT SPREADSHEET - INHALA1l0N (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SC~ARIO: aflLD RECREA1l0NAl USER; RME
DETERMNE HAZARD INllCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAL ADULT YOUTH CANCER RISK

Benzo(a)antlTacene O.OOEtOO O.OOEtOO O.OOEtOO
Benzo(b)nuoranlhene O.OOEtOO O.OOE+OO O.OOEtOO
Benzo(a)p~ene O.OOEtOO O.OOEtOO O.OOEtOO
Aroclor O.OOEtOO O.OOEtOO O.OOEtOO
OCDO O.OOEtOO O.OOEtOO O.OOEtOO
Arsenic O.OOEtOO O.OOEtOO 2.12E-09
Beryllium O.OOEtOO O.OOEtOO O.OOEtOO
Boron O.OOEtOO 3.87E-06 O.OOEtOO
Manganese O.OOEtOO 7.05E-03 O.OOEtOO

0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE tOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 7.0SE-03 2.12E-09



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A L/IN OFILL
NSB-NLON. GROTON,CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISI<S ARE CALCULATED BY THIS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCe.lARIO: UTILITY WORKER; CTE

REFERENCE: EPA, DECEMBER 1989

DERMAl CONTACT: DEX = (C x SA x PC x ET x EF x ED)/(BW x AT x CF)

WHERE: C = SURFACE WATER CONCENTRATION (MG/l)
SA =SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC =DERMAL PERMEABIUTY CONSTANT (CM/HR)
ET = EXPOSURE TIME (HOURSIDAY)
EF = ExPOSUR E FREOUEN CY (DAYS/YEAR)
ED =EXPOSURE DURATION (YEARS)
BW = BODY WEIGHT (KO)
AT =AVERAGING TIME (DAYS)
CF =CONVERSION FACTOR (1000 CUBIC CMIl)"

INPUT PARAMETERS:

. SA:
'ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

'. "'2200.

;';:'\ ii
':,~:125:

25550

A~RAGE ANNUAl DOSE
CONVERSION FACTOR 6.89E-04

LIFETIME /INN UAL DOSE
CONVERSION FACTOR 2.46E-04



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WIlli GROUNDWATER (PAGE TWO)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: lJTllITY WORKER; CTE
CALCULATEHAlARD INOCES:

CHEMICAL

Benzene
Chlcrobenzene
1.4 - Dichlorobenzene
1.2.4 - Trichlorobenzene
Bis (2 - elhyl1exyl) phthalate
ClI'bazole
Areeler
Aluminum
Arsenic
BlI'ium
Beryllium
Bcron
Manganese
Nickel
Vanadium

TOTAL HAZARD INDEX

CONCENTRATION
(MG/l)

0.006
0.34

0.014
0.007
0.054
0.002

0.71
89.3

0.0196
0.418

0.0042
0.36
2.57

0.0795
0.182

DERMAL
PERMEABLITY

CONSTANT

4.50E-02
4.·lOE-02
6.20E-02
1.00E-01
3.30E-02
1.00E-Ol
1.15E+.00
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-04
1.00E-03

AVERAGE
ANNUAL DOSE
(MG/KGIDAY)

1.86E-07
9.60E-06
5.98E-07
4.82E-07
1.23E-06
1.38E-07
5.62E-04
6.15E-05
1.35E-08
2.88E-07
2.89E-09
2.48E-07
1.77E-06
5.48E-09
1.25E-07
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

DERMAL
REFERENCE DOSE
(MG/KG/DAY)

6.00E-03

1.00E-02
1.10E-02

2.00E-05
5.00E-02
2.80E-04
3.50E-03
2.50E-04
4.50E-03
1.50E-04
2.00E-03
3.50E-04

HAZARD
INDEX

O.OOEtOO
1.60E-03
O.OOEtOO
4.82E-05
1.12E-04
O.OOEtOO
2.81 EtOl
1.23E-03
4.82E-05
8.23E-05
1.16E-05
5.51E-05
1.18E-02
2.74E-06
3.58E-04
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

2.81E+01



RISK ASSESSMENT SPREADSHEET - DERMAl CONTACT WITH GROUNDWATER (PAGE THREE)
SITE 2 - AREA A LANDFILL
EXPOSURE SCe.lARIO: UTILITY WORKER; CTE
CAlCULATEINCREM8HAL CANCER RISKS:

LIFETIME AVERAGE
CONCENTRATION DERMAL DOSE CSF - DERMAl INCREMENTAl

CHEMICAL (MGIl) (MG/KG/DAY) (KG-DAY/MG) CANCER RISK

Benzene 0.006 6.64E-OB 2.90E-02 1.93E-09
Chlorobenzene 0.34 3.43E-06 O.OOEtOO
1,4 - Dichlorobenzene 0.014 2.14E-07 2.40E-02 5.13E-09
1,2,4 - Trlchlorobenzene 0.007 1.72E-07 O.OOEtOO
Bis(2-elhyhexyf)phthalale 0.054 4.3BE-07 2.50E-02 1.10E-08
C!I"bazole 0.002 4.92E-OB 2.00E-02 9.84E-10
Arecler 0.71 2.01 E-04 7.70EtOO 1.55E-03
Aluminum B9.3 2.20E-05 O.OOEtOO
Ar.ienic 0.0196 4.B2E-09 1.BOEtOO 8.68E-09
B!I"ium 0.41B 1.03E-07 O.OOEtOO
Beryllium 0.0042 1.03E-09 B.60Et01 8.89E-08
Boron 0.36 B.B6E-OB O.OOEtOO
Manganese 2.57 6.32E-07 O.OOEtOO
Nickel 0.0795 1.96E-09 O.OOEtOO
Vanadium 0.lB2 4.48E-08 O.OOEtOO

0 0 O.OOEtOO O.OOEtOO
0 0 O.oOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O..OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO

TOTAL RISK 1.55E-03



RISK ASSESSMENT SPREADSHEET - DERMAl CONTACT WITH GROUNDWATER

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A LAN DFILL
NSB-NLON, GROTON, CONNECTICUT
01/11/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER
ASSUMPTIONS ARE OUTLIN ED BELOW.

EXPOSURE SCENARIO: UTILITY WORKER; RME

REFERENCE: EPA, DECEMBER 1989

DER MAL CON TACT: DEX = (C x SA x PC x ET x EF x ED)/(BW x AT x CF)

WHERE: C = SURFACE WATER CONCENTRATION (MG/L)
SA =SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC =DERMAL PERMEABIUTY CONSTANT (CM/HR)
ET =EXPOSURE TIME (HOURS/DAy)
EF = EXPOSUREFREOUENCY (Oo\YSfYEAR)
ED = EXPOSURE DURATION (YEARS)
BW = BO[]'( WEIGHT (KG)
AT =AVERAGING TIME (DAYS)
CF =CONVERSION FACTOR (1000 CUBIC CMIL)

INPUT PARAMETERS:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

'·'2200:
8

'.. 3.5

':" 25
'<70

9125
25550

AVERAGE ANNUAL DOSE
CONVERSION FACTOR 2.41 E-03

LIFETIME ANNUAL DOSE
CONVERSION FACTOR 8.61 E-04



RISK ASSESSMENT SPREADSHEET - DERMAl CONTACT WITH GROUNDWATER (PAGE TWO)
SITE 2 - AREA ALAN DFlll
EXPOSURE SCENARIO: IJTILITY WORKER; RME
CAlCULATE HAZARD IN (lCES:

CHEMICAL

Benzene
Chlorobenzene
1,4 - Dichlorobenzene
1,2,4 - Trichlorobenzene
Bis(2 - elhyllexyl) phlhalale
Ca-bazole
Arecler
Aluminum
Arsenic
Barium
Beryllium
Boron
Manganese
Nickel
Vanadium

TOTAL HAZARD INDEX

CON CENTRATlON
. (MG/l)

0.006
0.34

0.014
0.007
0.054
0.002

0.71
89.3

0.0196
0.418

0.0042
0.36
2.57

0.0795
0.182

DERMAl
PERMEABLITY

CONSTANT

4.50E-02
4.10E-02
6.20E-02
1.00E-Ol
3.30E-02
1.00E-Ol
1.15E+00
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-04
1.00E-03

AVERAGE
ANNUAL DOSE
(MG/KG/DAY)

6.51 E-07
3.36E-05
2.09E-06
1.69E-06
4.30E-06
4.82E-07
1.97E-03
2.15E-04
4.73E-08
1.01E-06
1.01 E-08
8.68E-07
6.20E-06
1.92E-OB
4.39E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DERMAl
REFERENCE DOSE
(MG/KGIDAY)

6.00E-03

1.00E-02
1.10E-02

2.00E-05
5.00E-02
2.80E-04
3.50E-03
2.50E-04
4.50E-03
1.50E-04
2.00E-03
3.50E-04

HAZARD
INDEX

O.OOE+OO
5.60E-03
O.OOE+OO
1.69E-04
3.91E-04
O.OOE+OO
9.84E+Ol
4.31E-03
1.69E-04
2.88E-04
4.05E-05
1.93E-04
4.13E-02
9.58E-06
1.25E-03
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

9.85E+01



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE THREE)
SITE 2 - AREA A LAN DFILL
EXPOSURE SCENARIO: UTILITY WORKER; RME
CALCULATEINCREMBHAL CANCER RISKS:

LIFETIME AVERAGE
CONCENTRATION DERMAL DOSE CSF - DERMAL INCREMENTAL

CHEMICAL (MGIl) (MG/KGIDAY) (KG -DAY/MG) CANCER RISK

Benzene 0.006 2.32E-07 2.90E-02 6.74E-09
Chlorobenzene 0.34 1.20E-05 O.OOEtOO
l,4-Dichla-obeniene 0.014 7.47E-07 2.40E-02 1.79E-08
1,2,4 - Trlchla-obenzene 0.007 6.03E-07 . O.OOEtOO
Bis (2 -elhytlexyl)phlhalme 0.054 1.53E-06 2.50E-02 3.84E-08
Cm-bazole 0.002 1.72E-07 2.00E-02 3.44E-09
Areeler 0.71 7.03E-04 7.70EtOO 5.41E-03
Aluminum 89.3 7.69E-05 O.OOEtOO
Arsenic 0.0196 1.69E-08 1.80EtOO 3.04E-08
Bm-ium 0.418 3.60E-07 O.OOEtOO
Beryllium 0.0042 3.62E-09 8.60EtOl 3.11E-07
Boron 0.36 3.10E-07 O.OOEtOO
Manganese 2.57 2.21E-06 O.OOEtOO
Nickel 0.0795 6.85E-09 O.OOEtOO
Vanadium 0.182 1.57E-07 O.OOEtOO

0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O:OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
O· 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO
0 0 O.OOEtOO O.OOEtOO

TOTAL RISK 5.41E-03



APPENDIX F.6

SITE 2 - AREA A WETLANDS



SUMMARY OF STATISTICALLY DERIVED EXPOSURE CONCENTRATIONS
SITE 2 - AREA A WETLANDS

SEDIMENT/Soil
NSB-NlON, GROTON, CONNECTICUT

Chemical of Concern Distribution of Data Set'H Exposure Concentration121

(mgjkg)

Benzo(a)anthracene Undefined 4.80

Benzo(b)fIuoranthene Undefined 9.60

Benzo(k)fluoranthene Undefined 7.90

Benzo(a)pyrene Undefined 6.20

Chrysene Undefined 7.40

Indeno(1,2,3-cd)pyrene Undefined 4.20

Aroclor-1260 Undefined 0.130

Arsenic Normal 9.7

Beryllium Undefined 1.3

Boron Undefined 4400131

Cadmium Undefined 5.6

Manganese Lognormal 282

Vanadium Undefined 57.gDl

111

121

131

Distribution determined using the Shapiro-Wilk ¥V-Test" (Gilbert, 1987).
Exposure concentration is the 95% upper confidence limit (UCL) of the arithmetic mean or the
mean of the transformed data. unless otherwise noted. 95% UCL is based on the distribution
of the data set. Sample and duplicate r~s are averaged for the calculation of the 95%
UCL; one-half of the nondetected values are used When the distribution of the data set is
undefined the most conservative 95% UCl was used as the exposure concentration.
The maximum detected concentration 15 used 8S the exposure concentration because the
calculated 95% UCL exceeds the maxmum reported concentration.



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Benzo(e)enthrecene (ug/kg); Site 2 wetlands; NSB-NLON
er Matrix: . Sedillll!nt/Sof l

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)-2 (Xi-Xb8r)-2
._-------- ------------ -----_.-----

1 83 4.418841 3260282. 1.285439
2 160 5.075174 2988144. .2279479
3 165 5.105945 2970883. .1995116
4 165 5.105945 2970883. .1995116
5 165 5.105945 2970883. .1995116
6 165 5.105945 2970883. .1995116
7 165 5.105945 2970883. .1995116
8 165 5.105945 2970883. .1995116
9 165 5.105945 2970883. .1995116
10 165 5.105945 2970883. .1995116
11 165 5.105945 2970883. .1995116
12 200 5.298317 2851454. .0646661
13 220 5.393628 2784309. .0252763
14 400 5.991465 2216004. .1925910
15 670 6.507278 1485047. .9113853
16 27000 10.20359 6.3058e8 21.63161
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 1888.625 5.552613 6697.782 1.319963
257.9105

Upper 95X confidence limit on arithmetic mean: 4823.928·
Upper 95X confidence limit on geometric mean: 1863.062



SHAPIRO AND WILK WTEST FOR' GOODNESS' OF FIT - PAGE ONE OF THREE
;"4

.................azrsllaamaaalnl.a::n==-·P3'!!Waeuuuaa ,",rnn,"",sn-.

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); Sediment/Soil

Date:
FHerwDe:
Operator:

01/10/94

Icms

Enter Number of OCcurrences (n): 16 .(r IIIJSt be >= 3)

:--==c===aCG=-a_.=..._==Daaa==_======zca==========c-===-========c=-===_==a======.===============.====.====c===~:
Enter Variates (X): S~le X )(**2 LN[X] LN[x]-2

-------- --------- --------- --------- .--------
1 83 6.88ge3 4.418841 19~52615

2 160 2.56e4 5.075174 25.75739
3 165 2. 7225e4 5.105945 26.07068
4 165 2. 7225e4 5.105945 26.07068
5 165 2. 7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068 .
8 165 2.7225e4 5.105945 26.07068
9 165 2. 7225e4 5.105945 26.07068

10 165 2.7225e4 5.105945 26.07068
11 165 2. 7225e4 5.105945 26.07068
12 200 484 5.298317 28.07217
13 220 4.8484 5.393628 29.09122
14 ~ 1.6e5 5.991465 35.89765
15 670 4.48ge5 6.507278 42.34466
16 27000 7.29e8 10.20359 104.1133
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

................. ......... --------- ---------
~tl __ : .,. r.lW1e8 88.84180 519.4386

:uac==.=====....................... bl ....---==••••ca========================:
Calculate d: d • ~(Xf-Z) (1"',.C..... ,..;) •• 6.7290e8 (normal distribution)

•• 26.13452 (log-normal distribution)
.=========a_.......................... ........D•••••••=.=c=:==•••=...........



\ ~ ~ ..-
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SHAPIRO AND WILK WTEST FOR GOciDN~SS OF FIT - PAGE TWO OF THREE
" .~ ...:~~f.

aaaaa.aaaa~=======aD==~========================================================= ===========================

SUe:
Location:
Chemical:

Site 2 • Area A wetlands
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (US/kg); Sediment/Soil

Date:
Filename:
Operator:

01/10/94

Ians

Calculate W: W• (1/d)*(Sum(Ai*(Xln-i+1J - XliJ»)**2
-----------------------------------------------------------------------------------------------------------------­. .

Normal Distribution:

SUl'IIIlI t ion:
SUl'IIIlItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

XIn- i+1] - X[iJ

2.6917e4
5.1e2

2.35e2
5.5e1
3.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(Xln-i+1J - XliJ)

1.3609e4
1.677ge2
5.9244e1
1.0665e1
5.0645eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.3852e4
1.9188e8

Wcalc = .2851488 Wtable • .887 wealc - Wtable = -.601851
============a====================a -==============================m============



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
.:zaa=a:a::==--a=:&iCAa:=aa:::=-=~ .."====:mr==.....===-..===r==..,====.....======.....==_====.....======-======--=.~=====--===================

Site:
location:
Chemical:

Site 2 - Area A wetlands
NSB-NlON, ,Groton, Connecticut
Benzo(a)anthracene (ug/kg); Sediment/Soi l

Date:
Filename:
Operator:

01/10/94

Ians

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:_.••• •• • __ • • •• . .-------.--.---------_ .•••• __ •••••• -----_.--- ••• _•••. -. e.:

log-normal Distribution: Ai X[n-i+1] - X[f] Ai*(X [n- i+1] - X[f])
-------- ---.----------- --------_..---------
.5056 5.784752 2.924770
.329 1.432104 .4711622

.2521 .8855191 .2232394

.1939 .2876821 .0557816

.1447 .1923719 .0278362

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlllllltion: 3.702790
SUllllllt ion~2: 13.71065

WcaLc .. .5246185 Wtable • .887 wealc • WtabLe .. -.362382
:ac====c=====a•••amcsc=c=.===- &D ac:ce==:====:::==:=:=======:===:==:====:=::

Arithmetic Average: 1888.625 c;ec.etrlc Mean: 257.9105



,
..~, '

I :1

t'

r·'
UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Benzo(b)fluoranthene (US/kg); Site 2 wetlands; NSB-NLON
Sediment/Soi l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi-Xber)-2 (Xi -Xber)**2
._---_ .. _-- ._---------- --_ .. _-------

1 74 4.304065 12595845 1.597339
2 165 5.105945 11958196 .2134240
3 165 5.105945 11958196 .2134240
4 165 5.105945 11958196 .2134240
5 165 5.105945 11958196 .2134240
6 165 5.105945 11958196 .2134240
7 165 5.105945 11958196 .2134240
8 165 5.105945 11958196 .2134240
9 165 5.105945 11958196 .2134240
10 165 5.105945 11958196 .2134240
11 180 5.192957 11854679 .1406002
12 210 5.347108 11648996 .0487598
13 220 5.393628 11580834 .0303792
14 380 5.940171 10517454 .1385682
15 420 6.040255 10259609 .2230965
16 55000 10.91509 2.6396e9 28.59217
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 3623.063 5.567924 13100.78 1.476296
261.8898

Upper 951 confidence limit on arithmetic ..,: 9627.430
,Upper 951 confidence limit on geometric..,: 297'9.407



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
_-===--==-=:ID=~.-=-="==~====~=""I= ...="".==.~== ...=~=JnUUI1tczn:::::ll:.==============

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Benzo(b)f luoranthene (ug/kg); Sediment/Soi l

Date:
FilenBIIIe:

Operator:

01/10/94

kms
:.II......aa.._===:c.I:eJ:l:=IZ_=--===IZ========~I:InUU:I====:::a:.zn:&=--=___aaaalZ=_=:aacz::JZaG.==II_.==-=eII:::

. Enter Number of OCcurrences (n): 16 (n IIIJSt be >= 3)
:-=....-=====••r.=.==.===.=-===••=====.===a:a:-==-=~a:===a===== •••=.a:.===.===============.....==a====:

Enter Variates (X): S8q)le X X**2 LN[X] LN[X]-2
-------- --------. -----_ .. - _.. -----.- ---.- ...-

1 74 5.476e3 4.304065 18.52498
2 165 2.7225e4 5.105945 26.07068
3 165 2.7225e4 5.105945 26.07068
4 165 2.7225e4 5.105945 26.07068
5 165 2. 7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068
8 165 2.7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 2.7225e4 5.105945 26.07068
11 180 3.24e4 5.192957 26.96680
12 210 4.41e4 5.347108 28.59156
13 220 4.84e4 5.393628 29.09122
14 380 1.444e5 5.940171 35.28563
15 420 1.764e5 6.040255 36.48468
16 55000 3.025e9 10.91509 119.1392
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

-_._._--- .- .. _----- --------- ---------
~tton: 51969 3.0257e9 89.08678 528.7201

:..•••••••..•••..••••.....••..................................................=••==.e.=a_===:==:=:==:_.::=====_:=:
calculate d: d • SUII(XI-2) • (1/n)-(SUI(II)-Z) d • 2.8157e9 (normal distribution)

d • 32.69173 (log-normal distribution)
•==••===..................................................................c=====-====.==c============c••==.=======



Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut

. BenzoCb)fluoranthene CUll/kg);. ,Sediment/soi l

Date:
Filename:
Operator:

01/10/94

Icms

Calculate W: W= C1/d)*CSumCAf*CX[n-i+1] - X[f]»)**2
---_ ... ---_._----_..._------._------------_.----------.-.------.----------------.------------------------------_.­. , .

Normal Distribution:

SUIIlIBt i on:
SUIIlIBtion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o

.0
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[i]

5.4926e4
2.55e2
2.15e2
5.5e1
4.5e1
1.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

2.7771e4
8.3895e1
5.4202e1
1.0665e1
6.5115eO
1.5075eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2. 7927e4
7.7994e8

Wcalc .. .2769989 Wtable .. .887 Wcalc - Wtable.. -.610001
C==CC======•••=====================c•••c••=====a:a••am.ce===:==cee=c==:==:==:===========:==:====:==:========:===e:



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene Cug/kg); Sediment/Soil

Date:
Filename:
Operator:

01/10/94

kms

Calculate W: W=C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:---- ..-------------------------------------------------.-----_ -----_.-----_._--.------------_ ----------:

Log-nonnal Distribution:

SUTIlIII t ion:
SUTIlIIItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

6.611023
.9343092
.8342258
.2876821
.2411621
•0870114

o
o
o
o
o
o
o
o

.0
o
o
o
o
o
o
o
o
o
o

AI*(X[n-i+1] - Xli])

3.342533
.3073877
.2103083
.0557816
.0348961
.0087446 .

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.959652
15.67884

Wcalc = .4795966 Wtable • .887 wealc • WUble. -.407403
:==============================c: WE 1I c=====================================:

Arithmetic Average: 3623.063 ~r'c -.n: 261.8898
.c:::ccc:::::::::::::.:::::••: ............ •••••••••~.N.NN~I.,••••,.~.M.M.~ ===a=========c=========:============:==



',.'
'j.

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix: .

Benzo(k)fluorenthene (US/kg); Site 2 wetlands; NSB-NLON
Sediment/Soi l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)-2 (Xi -Xbar)-2
---------- --_. __ ..... - ------------

1 71 4.262680 8720947. 1.797999
2 120 4.787492 8433942. .6659914
3 165 5.105945 8174596. .2476349
4 165 5.105945 8174596. .2476349
5 165 5.105945 8174596. .2476349
6 165 5.105945 8174596. .2476349
7 165 5.105945 8174596. .2476349
8 165 5.105945 8174596. .2476349
9 165 5.105945 8174596. .2476349
10 165 5.105945 8174596. .2476349
11 165 5.105945 8174596. .2476349
12 250 5.521461 7695770. .0067427
13 310 5.736572 7366475. .0176884
14 ·480 6.173786 6472572. .3251410
15 670 6.507278 5541905. .8166791
16 45000 10.71442 1.7620e9 26.12072
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 3024.125 5.603575 11194.57 1.460129
271.3948

Upper 95~ confidence limit on arithmetic mean: 7930.147
Upper 95~ confidence l irili t on geometric mean: 2939.526



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, COI'Y'eCticut
Benzock)fluoranthene Cug/kg); Sediment/Soil

Date:
Filen-.e:
Operator:

01/10/94

kms

Enter Number of OCcurrences Cn): 16 Cn nust be >= 3)
:.=a=c=a.===.===.==~==a=~=======a==aaaa========.==aa=a.=••=====.=====.=-aa:==a====.======-c===~ ..======-==:

Enter Variates CX): S~le X X**2 LN [X] LN[x]-2
.------- ----.---- --------- --------- ---------. 1 71 5.04181 4.262680 18.17044

2 120 1.44e4 4.787492 22.92008
3 165 2.7225e4 5.105945 26.07068
4 165 2.7225e4 5.105945 26.07068
5 165 2.7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 . 5.105945 26.07068
8 165 2.7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 2.7225e4 5.105945 26.07068
11 165 2.7225e4 5.105945 26.07068
12 250 6.25e4 5.521461 30.48653.
13 310 9.6184 5.736572 32.90826
14 480 2.304e5 6.173786 38.11563
15 670 4.489e5 6.507278 42.34466
16 45000 2.025e9 10.71442 114.7987
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

..."........ . .._-.--- ------._- ------._-
S~tlan: 48586 2.0261e9 89.65720 534.3805

:=======z••=•••••••••••••s......................... • ........c.====-=•••a_==============.===c===••c••c:
Calculate d: d • SUD(xt-2) • C1/n)-CSuI(lt)"2) d • 1.8798e9 Cnormal distribution)

d • 31.97967 (log-nol'lll8l distrtbution)
c====c=cc:.............................. ..-- •... ................................................
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SHAPIRO AND WILK WTEST FOR 'GOODNESS OF FIT - PAGE TWO OF THREE
• "·1' ,"'!.~ •aa=...--===R::==a===..=====-==:asa==-=====-- -=====--==~~==================================:=====: ece::::::::=

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg): Sediment/Soil

Date:
FIlenIIIll!:

Operator:

01/10/94

Icms

Calculate W: W= (1/d)*(Sum(AI*(X[n-I+.1] - X[i]»)**2
•.......................... -....._- •...._------------------------------.-----------------------------------------­. .

Normal Distribution:

SUIIlI8tion:

SUIIlI8t I on**2:

AI

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- ;+1] • X[f]

4.4929e4
5.5e2

3.15e2
1.45e2
S.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*(X [n- ;+1] - X[f] )

2.2716e4
1.8095e2
7.9412e1
2.S116e1
1.2300e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.3017e4
5.2978e8

Wcalc = .2S18295 Wtabl•• .881 Wcalc • Wteble = - .605170
a=========aa================= __====C=========================a=========



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
~.aIIII.=---- ••~===-====----:u::a:&a&eu::==zun:=:====.......-.,===-====-.........._ ...............,.,•.,.,",.=-=._=-zz:nsc=--_--========-====

stte:
Location:
Chemical:

Site 2 • Area A wetlands
NSB-NLON, Groton, Connecticut
BenzoCk)fluoranthene CUS/kg); Sediment/Soil

Date:
Filename:
Operator:

01/10/94

kms

Calculate W: W= C1/d)*CSumCA;*CX[n-;+1] - X[;]»)**2
:--_•• ----_ •• ---------------------_ ••• -------------_ •• -------------------------------._--------------------- a:

Log-normal Distribution: Ai X[n- t+1] • X[t] A;*CX[n-;+ll - X[t])
-------- .-----_....---- _.-------- .. --------
.5056 6.451738 3.261999
.329 1.719786 .5658096

.2521 1.067841 .2692026

.1939 .6306268 .1222785

.1447 .4155154 .0601251

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0 .
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIlI8t ion: 4.27941S
SUlIlI8t ion**2: 18.31339

Wcalc = .Sn6Sn Wtable • .887 Wcalc - Wtable = -.314343

Arithmetic Average: 3024.125 Gec.etric Mean: 271.3948
.D.aaaacDa••ca.c••ec=•••=•••••••••••••••••••••••••••••.................============.======s===============~==.s._.



.-,
'.,

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Benzo(a)pyrene (ug/kg); Site 2 Wetlands; NSB-NLON
Sediment/Soi l

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xber)**2 (Xi-Xber)-2
-- .....--- ------------ -----_._----

1 81 4.394449 5114665. 1.063839
2 165 5.105945 4741718. .1023550
3 165 5.105945 4741718. .1023550
4 165 5.105945 4741718. .1023550
5 165 5.105945 4741718. .1023550
6 165 5.105945 4741718. .1023550
7 165 5.105945 4741718. .1023550
8 165 5.105945 4741718. .1023550
9 165 5.105945 4741718. .1023550
10 165 5.105945 4741718. .1023550
11 165 5.105945 4741718. .1023550
12 165 5.105945 4741718. .1023550
13 165 5.105945 4741718. .1023550
14 190 5.247024 4633525. .0319877
15 230 5.438079 4462920. .0001489
16 35000 10.46310 1.0665e9 25.37367
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 2342.563 5.425875 8708.696 1.358870
227.2101

Upper 951 cenf idence limit en arithmetic mean: 6159.148 .
Upper 951 cenf idence limit en geometric mean: 1829.724



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
....==P..-........."'*""n::===============-=======;::===========~-=-===-=IIfZ::I:nI~======I::::==================

Site: Site 2 - Area A wetlands Date: 01/10/94
Location: NSB-NLON, Groton, Connecticut Filerwne:
Chemical: Benzo(a)pyrene (ug/kg); Sediment/Soi l Operator: IaIIS

:=••••••aa.===caaa==-=.======•••==••••====.=.===••=-===.======-=====..a==.a....=-~==.aaa.-==========••===:
Enter Number of OCcurrences (n): 16 (n aust be >= 3)

:•••====.===..........======-:a======.===.========••••=============================m=================sa====-=====:
Enter Variates (X): S~le X X**2 LNOCl LN[)(]-2

-------- --------- ..------- --------- ---------
1 81 6.561e3 4.394449 19.31118
2 165 2.n25e4 5.105945 26.07068
3 165 2.n25e4 5.105945 26.07068
4 165 . 2.n25e4 5.105945 26.07068
5 165 2.n25e4 5.105945 26.07068
6 165 2.n25e4 5.105945 26.07068
7 165 2.n25e4 5.105945 26.07068 .
8 165 2.n25e4 5.105945 26.07068
9 165 2.n25e4 5.105945 26.07068

10 165 2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068
13 165 2.7225e4 5.105945 26.07068
14 190 3.61e4 5.247024 27.53126
15 230 5.29e4 5.438079 29.5n71
16 3SOOO 1.22589 10.46310 109.4765
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0 ..
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... ~ ........... --------- ---------
S~tl.: J~' '.m4e9 86.81400 498.7398

:========........................... 11.
,

E E 11.1 .................:=========_•••====••••:
Calculate d: d • SUll(lll-U ('''')·(--'1. ~l) •• 1.137689 (normal distribution)

•• 27.69790 (log-normal distribution)
===·==========..................... '1 ...................====.=.:====••••==••••••
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SHAPIRO'AND WILK WTEST FOR GDOo~E~S OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

Site 2 • Area A wetlands
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); Sediment/Soi l

• Date:
Filename:
Operator:

01/10/94

kms
:..Daa.......aaa====-===.=~=================c============================~======================================:

Calculate W: W=(1/d)*(Sum(Ai*(X[n-i+1] - X[iJ»)**2
e ._ •• _. __ •••• • _. .

Normal Distribution:

SlmIIIlt ion:
SlmIIIltion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] -x [i]

3.4919e4
6.5e1
2.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1J - X[i])

1.7655e4
2. 1385e1
6.3025eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7683e4
3.1268e8

Weale c .2748535 Wtable • .887 Weale - wteble = -.612146
==================================•••••••••••••a••••••••••••a••••••••=.a:=====_===============:===================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); Sediment/Soil

Date:
Fil_:
Operator:

01/10/94

Iaas

calculate W: Wa (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:. •• . •• • .••.•••• •. ----------------------.-------_._---._---------------- a:

Log-normal Distribution: Ai X[n- i+1] • X[f] Ai*(X [n- i+1] - X[il)
..------ -------------- . ------.-------------

.5056 6.068654 3.068312
.329 .3321338 .1092720

.2521 .1410786 .0355659

.1939 0 0

.1447 0 0

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 D 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------ ...
SUlIllBt ion: 3.213150
SUlIllBt ion-2: 10.32433

Wcalc = .3727477 Wtable • .887 Wcalc - Wtable • -.514252

Arithmetic Average: 2342.563 ~tric Mean: 227.2101
.============C==C••==~=====:=D ..........................••••••••••••••:::::::==:=:====:==::.:::==:=======:::::.aae



-. .~ :.. ,I'

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Chryaene hili/kg); Si te 2 wetlands; NSB~NLON

Sediment/Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone. ) (Xi-Xbar)-2 (Xi-Xbar)-2

---------- ------------ ------------
1 110· 4.700480 7519592. .9602492
2 165 5.105945 n209n. .3300019
3 165 5.105945 n209n. .3300019
4 165 5.105945 n209n. .3300019
5 165 5.105945 72209n. .3300019
6 165 5.105945 72209n. .3300019
7 165 5·.105945 n209n. .3300019
8 165 5.105945 ru09n. .3300019
9 165 5.105945 ru09n. .3300019
10 165 5.105945 ru09n. ~3300019

11 230 5.438079 6875867. .0587210
12 250 5.521461 6n1380. .0252627
13 320 5.768321 6411974. .0077295
14 610 6.413459 5027405. .5373704
15 630 6.445720 4938117. .5857092
16 42000 10.64542 1.5326e9 24.65144
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 2852.188 5.680403 10440.58 1.409409
293.0676

Upper 95X confidence limit on arithmetic -.n: 7417.170
Upper 95:1: confidence limit on geometric ~: 2729.657



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Wetlands
NSB-NLON, Groton, Connecticut
Chrysene (ug/kg); Sediment/Soil

Date:
Fflenlllle:
Operator:

01/10/94

:.Daa••-===-==••••a=.-====.aa••=-:.=aaa::========....=--==-=•••----===m.....gsa.......aa••aaa.==acaaa........a..=:
~ Enter Number of OCcurrences (n): 16 (n must be >= 3)
:====================================-n--==============:=========================================================:

Enter Variates (X): S8II'Ple X X-2 LN[X] LNOO-2
-------- --------- ---.----- --------- ---------

1 110 1.2184 4.700480 22.09452
2 165 2.7225e4 5.105945 26.07068
3 165 2.7225e4 5.105945 26.07068
4 165 2.7225e4 5.105945 26.07068
5 165 2.7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068
8 165 2.7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 . 26.07068

10 165 2. 7225e4 5.105945 26.07068
11 230 5.2ge4 5.438079 29.57271
12 250 6.25e4 5.521461 30.48653
13 320 1.024e5 5.768321 33.27353
14 610 3.721e5 6.413459 41.13246
15 630 3.969e5 6.445720 41.54730
16 42000 1.764e9 10.64542 113.3251
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 '0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0_._._._ .. ....._--- --------- ---------
~tlon: 45635 1.7652e9 90.88645 546.0682

:····====•••••••••••••••••aa&8..........................................=••D:===a:s=====••==========~===========:
Calculate d: d • SUa(XI-Z) . (1/n)-(sU.cXI)-Z) d • 1.6351e9 (nonnel distribution)

d • 29.79650 (log-nonnel distribution)
.aa.'.g.....................................................................=........a:••••===••c===.aaaa•••a•••ac



SHAPIRO ANDWILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
=-======-===c========-=============---=========s:::=================-=============================================

Site:
Location:
Chemical:

Site 2 - Area A wetlards
NSB-NLON, Groton, Connecticut
Chrysene CUS/kg); Sediment/Soil

Date:
FiletWlle:
Operator:

01110/94

kms

Calculate W: W" C1/d)*CSumCAi*CXln-i+1] - Xli]»)**2
---_ ..---_ ...------_ ..---------------------------._-----.---------------------------------------------------._---­. .

Normal Distribution:

SI.mlIII t ion:
Sl.mlIIItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

XIn- i+11 - X(i]

4.189e4
4.65e2
4.• 45e2
1.55e2
8.5e1
6.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CXln-i+1] • Xli])

2.11SOe4
1.5299e2
1.1218e2
3.0055e1
1.2300e1
6.5325eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2. 1494e4
4.6198e8

Weale " .2825399 Wtable • .887 Weale • Wtable" -.604460
======c==============================••cc.=======cc••••==~=======.=====.=======================================:e=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE._.=..C=:IaI:I:II._.=~II~~==-.======-=~:=a===zr==z=.--===-=.=."====:U::Z:::Z::=====~===Il=
Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Chrysene Cug/kg); Sediment/Soil

Date:
Filename:
Operator:

01/10/94

Icms

Calculate W: W~ C1/d)*CSumCAi*CX[n-i.1] - X[i]»)"2
: ...-------------------------------_._--------------_.---_....------------------.--------_._-------.-.-----------:

Log-nol'1lllll Distribution:

SUlllllltion:
SUlllllltion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
D
o
o
o
o
o

X[n-i.1] - X[f]

5.944945
1.339n4
1.307513
.6623755
.4155154
.3321338

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i.1] - Xli])

3.005764
.4407858
.3296241
.1284346
.0601251
.0333795

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.998113
15.98491

Wcalc = .5364693 Wtabl•• .887 wealc . ~~l.. -.350531
:========.=====Dam==Dc.====.== ~.......... • 1111 nq.~ ' =.~=azz====••========================:

Arithmetic Average: 2852.,. '--'riC -.en: 293.0676
====================Da.=.=•••a= ~.NM.._._•••••••~.M ~ =.D===================================e



t " . .' ~.

UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix: .

Indeno(1,2,3-cd)pyrene (us/kg); Site 2 wetlands; NSB-NLON
Sediment/Sol l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (XI-Xbar)-2 (XI·Xbar)-2
---------- ------_ ..... . ......... _.

1 165 5.105945 2468827. .3739412
2 165 5.105945 2468827. .3739412
3 165 5.105945 2468827. .3739412
4 165 5.105945 2468827. .3739412
5 165 5.105945 2468827. .3739412
6 165 5.105945 2468827. .3739412
7 165 5.105945 2468827. .3739412
8 165 5.105945 2468827. .3739412
9 165 5.105945 2468827. .3739412
10 165 5.105945 2468827. .3739412
11 165 5.105945 2468827. .3739412
12 165 5.105945 2468827. .3739412
13 400 5.991465 1785564. .0750824
14 1100 7.003065 404814.1 1.652800
15 1300 7.170120 190314.1 2.110241
16 23000 10.04325 4.5215e8 18.71252
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 1736:25 5.717453 5681.2n 1.342583
304.1293

Upper 95X confidence limit on arithmetic mean: 4226.070
Upper 95X confidence limit on geometric lIlean: 2339.405



SHAPIRO AND "ILK" TEST FOR GOOONESS OF FIT - PAGE ONE OF THREE
_~_~.zuz=--==~z:nr:====acll========_==========.=IUZ:=.C"""'2tnnnap==.===:=c=m:====================-=

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Indeno(1,2,3-cd)pyrene (US/kg); Sediment/Soil

Date:
Filen.-e:
Operator:

01/10/94

Icms

Enter Number of OCcurrences (n): 16 (n aust be >.. 3)
:====:m========================m=======================-=====--=========-=============~=--=--===========-======--===:

Enter Variates (X): S~le X X**2 LN[X] LN[X]-2
-------- -.------. --------- .. ------. .--------

1 165 2.7225e4 5.105945 26.07068
2 165 2.7225e4 5.105945 26.07068
3 165 2.7225e4 5.105945 26.07068
4 165 ·2.7225e4 5.105945 26.07068
5 165 2. 7225e4 5.105945 26.07068
6 165 2.7225e4 5.105945 26.07068
7 165 2.7225e4 ·5.105945 26.07068
8 165 2.7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 2.7225e4 5.105945 26.07068
11 165 2.7225e4 5.105945 26.07068
12 165 2.7225e4 5.105945 26.07068
13 400 1.6e5 5.991465 35.89765
14 1100 1.21e6 7.003065 49.04293
15 1300 1.6ge6 7.170120 51.41061
16 23000 5.29e8 10.04325 100.8669
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 ·0
27 0 0 0
28 o. 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0.. 35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

..•.._-_. .... ----- ____ a_ea. ._.-.----
~tlon: l7'78O 5.323ge8 91.47924 550.0662

:....................................., .. • •••• a........... • .........................DD.................. :

Calculate d: d • Sum(XI-Z) • (1/n)-(SUI(II)"Z) d • 4.841Se8 (normal distribution)
d • 27.03793 (log-normal distribution)

===a==::••: ..................................... •• ·...·......===•••==a•••==.====.....ca:•••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT ··PAGE TWO OF THREE
_========--=====cc=--===========a======================================-============================================

Site:
Location:
Chemical:

Site 2 . Area A wetlands
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene Cug/kg): Sediment/soil

Date:
Filename:
Operator:

01110/94

kms
:aa=========caaaa==-=====================================----r==================================--================:

Calculate W: W.. C1/d)*CSunCAi*CX[n-i+ll - xm »)**2
:._-_ ... __ ....-----.-_.----_ .._--_.---------------------_.------------------------.----..----_.-~---_ ..--_.- ... _-:

Normal Distribution:

SUIIII8tion:
SUIIII8t i on....2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll - xm

2. 2835e4
1.135e3
9.35e2
2.35e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[f])

1.1545e4
3.7342e2
2.3571e2
4.5567e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.2200e4
1.4884e8

Wcalc • .3074266 Wteble • .887 wealt . Wtable. . .579573
=cc===cc=======================c aa===================cc=c===================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aa_aII1lD====:UUZ=======================- ===========::Z::====I:II==-======---==================================

She:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene Cug/kg); Sediment/Soil

Dete:
FtlenlRe:
Operator:

01/10/94

kms

Calculate W: w= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
-.---------------------_._---------------------------- ...-----------_.- ..-------.--------._--------._------------­. ..

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*CX[n-i+1] - X[i])

...----- ---- ..-------.- --------------.-----
.5056 4.937304 2.496301
.329 2.064174 .6791133

.2521 1.897120 .4782639

.1939 .8855191 .1717021

.1447 0 0

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0 .
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIlI8tion: 3.825380
SUlIlI8t ion**2: 14.63353

Weale :: .5412223 Wtable • .887 Weale - wtable • -.345778

Arithmetic Average: 1736.25 '-tric Mean: 304.1293
=======:=:::_::=:::==:=====:==•••: ea•••••c ••••::=:=============:===============:=========



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Aroclor-1260 (US/kg); Site 2 wetlands; NSB-NLON
Sediment/Sot l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)**2 (Xi-Xbar)-2
---------- ------------ ._----------

1 50 3.912023 2139.063 .2876667
2 80 4.382027 264.0625 .0044013
3 80 4.382027 264.0625 .0044013
4 80 4.382027 264.0625 .0044013
5 80 4.382027 264.0625 .0044013
6 80 4.382027 264.0625 .0044013
7 80 4~382027 264.0625 .0044013
8 80 4.382027 264.0625 .0044013
9 80 4.382027 264.0625 .0044013
10 80 4.382027 264.0625 .0044013
11 80 4.382027 264.0625 .0044013
12 80 4.382027 264.0625 .0044013
13 80 4.382027 264.0625 .0044013
14 80 4.382027 264.0625 .0044013
15 80 4.382027 264.0625 .0044013
16 370 5.913503 74939.06 2.146619
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 96.25 4.448369 73.38256 .4079136
85.48737

Upper 95X confidence limit on arithmetic mean: 128.4099 .
Upper 95X confidence limit on geometric lllelln: 114.2680



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - A~ea.A wetlands
NSB-NLON, G~oton, Connecticut
A~oclo~-1260 (ug/kg)i Sediment/Soil

Date:
F.i leneme:
Ope~ato~:

01/10/94

Icms

Ente~ Numbe~ of OCcu~~ences (n): 16 (n must be >= 3)
:-======--=======_=============-=======================c=a================--========-======================~======:

Ente~ Ya~iates (X): S~le X X-2 LN[X] LN[x]-2
.------_. ------_.- ----._--- --------- ---------

.. 1 50 2.5e3 3.912023 15.30392
2 80 6.4e3 4.382027 19.20216
3 80 6.4e3 4.382027 19.20216
4 80· 6.4e3 4.382027 19.20216
5 80 6.4e3 4.382027 19.20216
6 80 6.4e3 4.382027 19.20216
7 80 6.4e3 4.382027 19.20216 .
8 80 6.4e3 4.382027 19.20216
9 80 6.4e3 4.382027 19.20216

10 80 6.4e3 4.382027 19.20216
11 80 6.4e3 4.382027 19.20216
12 80 6.4e3 4.382027 19.20216
13 80 6.4e3 4.382027 19.20216
14 eo 6.4e3 4.382027 19.20216
15 eo 6.4e3 4.382027 19.20216
16 370 1.36ge5 5.913503 34.96952
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 D 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 ci 0 0
41 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.............. ... ........... --------- ---------
~t,~: ~ ll9000 11.17390 319.1036

:.=c.==............................. I • .........aa.a.====.==========a===.==•••:
Calculate d: d • SUIl(lO-l) "/ftt-C...' ,..~) • • 80715 (normal dist~ibution)

•• 2.495903 (log-normal distribution)
===~==.===a=====••••••••••••••••••••• 11 IlL ••••••••••.:•••••••:••:===_•••=•••:.:=:.



• dO"

SHAPIRO AND WILle WTEST FOR GOOONESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

Site 2 • Area A wetlands
NSB-NLON, Groton, Connecticut
Aroclor-1260 (ug/kg); Sediment/Soil

Date:
Filename:,
Operator:

01/10/94

Icms

Calculate W: ·W = (1/d)*(Sum(AI*(X[n-i+1) - X[I))**2
._-------------_ -•.. _-_ __ _--_ _---._-------_ .. _- _.._--------_ .. __ .._---------_._-_ _--. .

Normal Distribution:

SLIlIlIa~ion:

SLIlIlIation**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1) - X[i)

3.2e2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1) - X[i)

1.617ge2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.617ge2
2.6177e4

IIcalc = .3240687 IItable • .887 wealc • Wtable = ••562931
================================.:•••••••••••••••••••••••••••a ••••••••=.====================~=====================



SHAPIRO AND-WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

stte:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Aroclor-1260 (ug/kg); Sediment/Soil

Date:
Ftl enaIIle: .

Operator:

01/10/94

Ians

Calculate W: W= (1/d)*(Sum(At*(Xln-i+1] - Xli]»)**2
:-----------------------------------------------------._._---------------_ .. ------_...-------_.----_ ..._---------:

Log-normal Distrtbution: Ai Xln- i+1] - X[f] Ai*(Xln-t+1] - X[i])
---_ .... ._------ .. ----- ----------.---------
.5056 2.001480 1.011948
.329 0 0

.2521 0 0

.1939 0 0

.1447 0 0

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

.. 0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sunnation: 1.011948
Sunnation**2: 1.024039

WCalc = .4102881 Wtable • .887 WCalc • Wtable • -.476712

Arithmetic Average: 96.25 ~trlc Mean: 85.48737



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Arsenic (mg/kg); Site 2 wetlands; NSS-NLON
sediment/Soi l

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple resul ts (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-lCber)-2 (Xi-Xber)-2
---_..... - ------------ -------_...-

1 .TT -.261365 56.20313 4.966792
2 2.5 .9162907 33.25685 1.104548
3 6.7 1.902108 2.455097 .0042455
4 7 1.945910 1.604972 .0004560
5 7.2 1.974081 1.138222 .0000465
6 8.1 2.091864 .0278473 .0155248
7 8.4 2.128232 .01m23 .0259102
8 8.5 2.140066 .0543473 .0298601
9 8.7 2.163323 .1875973 .0384386
10 9.2 2.219203 .8707223 .0634728
11 9.5 2.251292 1.520597 .0806710
12 9.5 2.251292 1.520597 .0806710
13 10 2.302585 3.003722 .1124393
14 10.5 2.351375 4.986847 .1475404
15 11.8 2.468100 12.48297 .2508349
16 13.9 2.631889 31.73210 .4417244
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 8.266875 1.967265 3.173466 .7006271
7.151094

Upper 95X conf idence limit on arithmetic -.n: 9.657647
Upper 95X confidence limit on geometric .an: 13.82594



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Wetlands
NSB-NLON, Groton, Connecticut
Arsenic (mg/t9)i Sediment/Soil

Date:
Filenalle:
Operator:

01/10/95

:-=-.ZI===_II=c..aall==.=====-"I:II===I:IIII==I:======_=====-=======:ZC====C===I:III:D_._~"""""""="''':
:" Enter Number of OCcurrences (n): 16 (n must be >= 3)
:a=CDD=======a.=DII==-==-====.=====a==lIaaa=========_=_=================.aallaa==....a==aa===II:a====:acDaa=a.===---=:

Enter Variates (X): S~le X )(**2 LN[)Cl LNOO-2
-_ ..---- --------- -------.- --------- ---------

1 .77 5.92ge-1 -.261365 .0683115
2 2.5 6.2580 .9162907 .8395887
3 6.7 4.48ge1 1.902108 3.618013

.: 4 7 4.ge1 1.945910 3.786566
'5 7.2 5.184e1 1.974081 3.896996
6 8.1 6.561e1 2.091864 4.375895
7 8.4 7.05681 2.128232 4.529370
8 8.5 7.225e1 2.140066 4.579883
9 8.7 7.56ge1 2.163323 . 4.679967

10 9.2 8.464e1 2.219203 4.924864
11 9.5 9.025e1 2.251292 5.068315
12 9.5 9.025e1 2.251292 5.068315
13 10 1e2 2.302585 5.301898
14 10.5 1.1025e2 2.351375 5.528966
15 11.8 1.3924e2 2.468100 6.091515
16 13.9 1.9321e2 2.631889 6.926839
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0

: 44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

..... __ .. . .. _----- --------- ---------
~tlon: 112.27 1244.523 31.47625 69.28530

:=====-=•••=.=••••••==--=..................................................=====.=.=======================CII=====:
Calculate d: d II Sun(Xf-2) • C1/n)-Csu.(xf)-2) d • 151.0633 (normal distribution)

d • 7.363175 (log-nonll8l distribution)
c==========.===•••••==&Caa.~.Dca ...................................•••••=================================a:======



SHAPIRO:AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a=====aaa=caa=======:=-====a=======a=====aam===========================================::=:=::===::==========:====

Site:
Location:
Chemical:

Calculate W:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Arsenic (ms/kg); Sediment/Soil

W= (1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2

Date:
Filename:
Operator:

01110/95

-.---------------------------------------------------------------------------------------------------------------­. .
Normal Distribution:

S\6IIII8tion:
S\611118 t i on**2 :

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.313e1
9.3eO
3.8eO

3eO
2.3eO
1.4eO
8e-1
2e-1

o
o
o
o
o
o
o
o
o
o
o

·0
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

6.6385eO
3.0597eO
9.580e-1
5.817e-1
3.328e-1
1.407e-1
4.744e-2
3.92e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.1763e1
1.3836e2

-

Wcalc "' .9159267 Wteble • .887 Wcalc • Wtable "' .0289267



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
••==II======a====::I============z:IZ:l===========::::DJ::::a=======--=IIZIC=====~===============::c====Z:========

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); Sediment/Soil

Date:
Ffl enIIIIIIe:

Operator:

01/10/95

kms

Calculate W: W=(1/d)*(Sum(Ai*(X[n-;+1) - X[;))**2
: --- _- _---_ ---- -_ __ ---- _--- -.•._---_ ----_ ---_ ...••.•..... _._--:

Log-normal Distribution:

SUlIIIIl t ion:
SUlIIIIltion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1) - X[i)

2.893254
1.551809
.4492677
.3566749
.2m108
.1594277
.0909718
.0232569

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1) - Xli)~

1.462829
.5105451
.1132604
.0691593
.0401124
.0160225
.0053946
.0004558

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.217779
4.918544

Wcalc = .6679923 Wtebl•• .881 wealc • vubt•• -.219008
:===========.===c===========a== ,••••••eNMn~., ••••••~.eNMM a&=============================~========:

Arithmetic Average: 8.2661~ eoe-tr" ....: 7.151094
cec=:ccc:••:c:ce::::::.:: ,~"'.~•••••••"'.,""••••••••••• •••••==••••c=.==.====.============.===c••••



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Beryllium (ms/kg): Site 2 wetlands: NSB-NLON
Sec:lilllent/SOil

Enter ruar of 8llq)les: '16
Degrees of Freedom: 15

Enter 8Bq)le results (use 112 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)-2 (Xi-XbSr)-2
--_ ..----- --.- ....._-- ------------

1 .15 -1.89712 .4233129 2.196388
2 .15 -1.89712 .4233129 2.196388
3 .39 -.941609 .1686129 .2m129
4 .44 -.820981 .1300504 .1647403
5 ;51 -.673345 .0844629 .0666910
6 .55 -.597837 .0628129 .0333934
7 .73 ~ .314711 .0049879 .0100m
8 .81 - .210721 .0000879 .0417701
9 .84 - .174353 .0015504 .0579582
10 .85 -.162519 .0024379 .0637964
11 .88 -.127833 .0063004 .0825212
12 .91 - .094311 .0119629 .1029048
13 1.1 .0953102 .0896254 .2605170
14 . 1.2 .1823216 .1595004 .3569107
15 1.5 .4054651 .4891254 .6733246
16 1.8 .5877867 .9987504 1.005779
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mesn: .800625 -.415098 .4514343 .7113542
.6602753

Upper 95X confidence limit on arithmetic _an: .9984661
Upper 95% confidence l iniit on geometric lllean: 1.297868



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 • Area A Wetlands
NSB-NLON, Groton, Connecticut
Beryll iun (QI/kg)i Sediment/Soi l

Date:
Filename:
Operator:

01/10/95

kms

Enter Number of OCcurrences (n): 16 (n IlIJSt be >= 3)
~==aa=CDc=.==a==a==============.==================a=====a:=======================================:as=a•••==-=__==:

Enter Variates (X): ~le X X-2 LN[X] LN[X]-2
---.---- .------_. .-------- -----._-- ------.--

1 .15 2.25e-2 -1.89712 3.599064
2 .15 2.25e-2 -1.89712 3.599064
3 .39 1.521e-1 -.941609 .8866266
4 .44 1.936e-1 -.820981 ~6740091

5 .51 2.601e-1 -.673345 .4533929
6 .55 3.025e-1 ~.597837 .3574091
7 .73 5.32ge-1 ••314711 .0990429
8 .81 6.561e-1 -.210721 .0444034
9 .84 7.056e-1 -.174353 .0303991

10 .85 7.225e-1 -.162519 .0264124
11 .88 7.744e-1 -.127833 .0163414
12 .91 8.281e-1 -.094311 .0088945
13 1.1 1.21eO .0953102 .0090840
14 1.2 1.44eO .1823216 .0332412
15 1.5 2.25eO .4054651 .1644020
16 1.8 3.24eO .5877867 .3454932
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34· 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

..•...... ..... _- .. --------- .........
~tlon: 1Z.81 13.3129 -6.64158 10.34728

:a.•=a=·················.............................................a.....•aace••==:ca••••••a.e...........:
calculate d: d • SUalClll-Z) • C1/n)*CSuI(II)-Z) d • 3.056894 Cnormal distribution)

d • 7.590372 Clog-normal distribution)
========aa.......................... .-._-- • ..........................................=a•••••••••••••••••



,;,..,~.

SHAPIRO AND WILK 'I TEST FOR GOOONESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Beryllium (mg/kg); Sediment/Soil

Date:
Filename:
Operator:

01110/95

Ians
:a=cm:==m=======a==============aaa=====---====================--================c=============.==========z=========:

Calculate 'I: 'I s (1/d)*(Sum(Ai*(X[n-i+1J - X[iJ»)**2
------------------------------------------------------------------------------------------------------------ ..... ­. .

Normal Distribution:

SLIIIIIlI t ion:
SLIIIIIlItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[f]

1.65eO
1.35eO
8.1e-1
6.6e-1

4e-1
3.3e-1
1.2e-1

3e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[f])

.8.342e-1
4.442e-1
2.04Ze-1
1.Z80e-1
5.788e-Z
3.317e-Z
7. 116e-3
5.88e-4

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7093eO
2.9218eO

Wcalc s .9557919 Wtable. .887 .0687919
===============g=============gg ••••••============================c===.========



SHAPIRO AND WILK W'TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Locat;cln:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Beryllium Cmgikg); Sediment/Sofl

Date:
Fil_:
Operator:

01/10/95

Icms
:.m==II.===II....======--==.===-~==-=:=Il:n:::=====-==:n::n:::=I:I:Z==-==---======_===.=-==-===....=cIUlllJ:U:a:.===••======:

.• Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: .. ---_ ..------_ .._---------_ --_ ------_ -------_._-------_..••.._----_ _--_ .. -----_ _--_ ---:

Log-normal Distribution: Ai X[n- i+1] - X[f] Af*CX[n-i+1] • Xli])
____ a_a. ---_ ..-----_ ... ....----_..----_ ....
•5056 2.484907 1.256369
.329 2.302585 .7575505

.2521 1.123930 .2833428

.1939 .9162907 .1776688

.1447 .5790339 .0837862

.1005 .4700036 .0472354

.0593 .1521918 .0090250

.0196 .0363676 .0007128
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------_.-
SUIIII8tion: 2.615690
SUIIII8t ion**2: 6.841835

Weale = .9013833 Wtable • .887 Weale - Wteble = .0143833
:===========================.======:•••••••••==........•e.~==.......=.===========================================:

Arithmetic Average: .80062S ~trle Mean: .6602753
=:===:=••: ••:=:::••=======:=::===:•••••••••••••••••••••••••==•••••••••••~=================================== me====



UPPER 951 CONFIDENCE LINIT ON THE ARITHMETIC MEAN

';

•

er Chemical:
er Matrix:

Boren (~/kg); Site 2 wetlands; NSB-NLON
sediment/Sot I

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)**2 (Xi -Xbar)**2
----_ ..... --._---_.--- -------_.---

1 2.5 •9162907 2219821 • 30.59198
2 71 4.262680 2020396. 4.772532
3 170 5.135798 1748758. 1.720016
4 450 6.109248 1086611. .1142743
5 490 6.194405 1004818. .0639518
6 530 6.272877 926225.8 .0304207
7 563 6.333280 863796.0 .0129989
8 672 6.510258 673066.4 .0039647
9 730 6.593045 581263.3 .0212437
10 1200 7.090077 85501.42 .4131719
11 1300 7.170120 37020.17 .5224791
12 1600 7.377759 11576.42 .8657680
13 3600 8.188689 4441951. 3.032463
14 4000 8.294050 6288026. 3.410512
15 4100 8.318742 6799545. 3.502325
16 4400 8.389360 8454101. 3.771626
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 1492.406 6.447292 1575.700 1.877050
630.9915

Upper 95X cenf idence limit en arithmetic mean: 2182.957
Upper 95X cenf idence I illit en geometric mean: 28970.49



SHAPIRO AND WILK WTEST FOR-GOODNESS OF FIT - PAGE ONE OF THREE

Site: Site 2 - Area A wetlands Date: 01/10/95
Location: NSB-NLON, Groton, Connecticut FilenIIIIIe:

Chemical: Boron (mg/kg); Sediment/Soil Operator: kms
:a...=••aa=.__-=-=ac:caa===a-==a===.==:ca~=====-=-==-================~-=====- __==:aD&CD==--==a======.===========:

Enter NLIlbtr of OCcurrences (n): 16 (n IIIJSt be :..: 3)
:=====a_=============-======:a=================--============================--=-====a:::================-=========:

Enter Varietes (X): Slln~le X )(**2 LN [X) LN[X)-2
.. --_ ... ._---_... --------- --------- ---------

1 2.5 6.25eO .9162907 .8395887
2 71 5.041e3 4.262680 18.17044
3 170 2.8ge4 5.135798 26.37643
4 450 2.025e5 6.109248 37.32291
5 490 2.401e5 6.194405 38.37066
6 530 2.80ge5 6.2n877 39.34899
7 563 3.1697e5 6.333280 40.11043 -.
8 6n 4.5158e5 6.510258 42.38346
9 730 5.329e5 6.593045 43.46824

10 1200 1.44e6 7.090077 50.26919
11 1300 1.69e6 7.170120 51.41061
12 1600 2.56e6 7.377759 54.43133
13 3600 1.296e7 8.188689 67.05463
14 4000 1.6e7 8.294050 68.79126
15 4100 1.681e7 8.318742 69.20147
16 4400 1.936e7 8.389360 70.38136
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
3S 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.... ~ ..... ........ -- --------- ---------
~t, .... : ,.,.., Pa1IIJOO 103.1567 717.9310

:=================.=c••ac••••••••••• •.............:-:::=::==============••=:
Calculate d: d • SUII(llt-Z) C1",,-C".' .-;) •• 3n42478 (normal distribution)

•• 52.84973 (log-nonnal distribution)
s==:======............................. •• r "111 ••• •••••••••••••============.====.==m.==ccc



• ~ I .~\ 1

. ; '... -'; .. '
SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

,,- . ~I_.._:m...=========ac===============-===========================-=======--===========-=---=============================
Site:
Location: .
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Boron (~/kg); Sediment/Soil

Date:
Filenlllle:
Operator:

01/10/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[t]»)**2
: _._._--_._------ _-_.--------_._-_._._--_._------------------------------------------------------- -----':

Normal Distribution:

SlIlINlt ion:
SlIlINltion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

4.3975e3
4.029e3
3.83e3
3.15e3
1.11e3
7.7e2

6.37e2
5.8e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

2.2234e3
1.3255e3
9.6554e2
6.107ge2
1.6062e2
7.7385e1
3.m4e1
1.1368eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

5.4022e3
2.9183e7

~c8lc = .7836028 ~t8ble • .887 ~alc - Wtable = -.103397
============:==:===========:==:=:= :••••••••••••~••••••••••••====~=======a============================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
__as=_.m==-==a:zaaa::a==••====--====rnft!l:!T1:r=nv i.AiI.'.. .r~..........IU:SIIIl=IZZUIa=a&IU:=====.==_

Site:
Location:
Chemical:

Site 2 • Area A wetlands
NSB-NLON, Groton, Connecticut
Boron Cqj/kg); Sediment/Soil

Date:
Fil~:

Operator:

01/10/95

laDs

Calculate W: W.. C1/d)*CSumCAi*CXln-;+1] - Xlf]»)**2
:_ ••. .• .••• •• . -----------------._-------_••. ---------------------- •. a:

Log-normal Distribution: Ai Xln-;+1] - Xli] A;*CXln·;+1] - Xm)
.. _-_ .. - --------------- ---.------.------.--

.5056 7.473069 3.778384
.329 4.056062 1.334445

.2521 3.158251 .7961951

.1939 2.07'9442 .4032037

.1447 1.183354 .1712313

.1005 .8972425 .0901729

.0593 .7567'972 .0448781

.0196 .0827862 .0016226
0 0 0
0 0 0
0 0 0
0 0 0
D 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

._-------
Slmll8t ion: 6.620132
Slmll8t i on**2: 43.82615

Wcalc .. .8292597 Wteble • .887 welllc • Wteble II - .057740

Arithmetic Averllge: 1492.406 coec-tric Melin: 630.9915
==============.===ac=~c=====.=.=D........................•••••••••••c.Dom.::::••:=:=====::::=:===::=::===:_:::="m=



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

- ~
, .'.' ~ '

•

er Chemical:
er Matrix:

Cadniun (!IV/kg); Site 2 wetlands; NSB-NLON
Sediment/Soi l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)-2 (Xi·Xbar)-2
---...---- --_.-.---_.- --_._-_._---

1 1.2 .1823216 9.3025 1.373709
2 1.9 .6418539 5.5225 .5076863
3 2 .6931472 5.0625 . .4372222
4 3.5 1.252763 .5625 .0103250
5 3.5 1.252763 .5625 .0103250
6 3.7 1.308333 .3025 .0021199
7 3.8 1~335001 .2025 .0003753
8 4.2 1.435085 .0025 ~0065140

9 4.5 1.504077 .0625 .0224108
10 4.7 1.547563 .2025 .0373214
11 4.8 1.568616 .3025 .0458992
12 5 1.609438 .5625 .0650571
13 5.3 1.667707 1.1025 .0981769
14 6.1 1.808289 3.4225 .2060378
15 6.9 1.931521 7.0225 .3330980
16 6.9 1.931521 7.0225 .3330980
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 4.25 1.354375 1.657709 .4823122
3.874339

Upper 95% conf idence limit on arithmetic ....: 4.976491
Upper 95% confidence limit on geometric ....: 5.609362



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.s::naaaaa._IlII&aIl=C==.==-======-==D:=IIC=_===aa._====IiUI====-=-z::unuI~alllUlGlI==-.""IZ.m.IUl=GJ::=1;=J: =====::

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Cacbiun (~/kg); Sediment/Soil

Date:
Ffl enIIIIe:

Operator:

01/10/95

Iaas
:....==...==================.=====al:l========-=============-==========-=-===.==.................=:.=:.....ma:.aa:=:

Enter Number of OCcurrences (n): 16 (n must be >m 3)
:.....=====.====II================c=.=================:aaa~DC:a=:ca==.=....=======-=-ma.==============•••••=======:

Enter variates (X): S~le X )(**2 LN [Xl LNOO-2
----.--- -_.- .. --- .. --_ .. -- ---_.. --- ---------

1 1.2 1.44eO .1823216 .0332412
2 1.9 3.61eO .6418539 .4119764
3 2 4eO .6931472 .4804530
4 3.5 1.225e1 1.252763 1.569415
5 3.5 1.225e1 1.252763 1.569415
6 3.7 1.36ge1 1.308333 1.711735
7 3.8 1.444e1 1.335001 1.782228
8 4.2 1.764e1 1.435085 2.059468
9 4.5 2.025e1 1.504077 2.262249

10 4.7 2.20ge1 1.547563 2.394950
11 4.8 2.304e1 1.568616 2.460556
12 5 2.5e1 1.609438 2.590290
13 5.3 2.80ge1 1.667707 2.781246
14 6.1 3.721e1 1.808289 3.269908
15 6.9 4.761e1 1.931521 3.730775
16 6.9 4.761e1 1.931521 3.730775
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0-_ .._-_.- -----._.- ..---- ... ._-------

Suaetlon: 68 330.22 21.67000 32.83868
:=•••=====..............................................................===.=•••=================================:

Calculate d: d • SlIII(XI-Z) • (1/n)·(~XI)-2) d • 41.22 (normal distribution)
d • 3.489376 (log-normal distribution)

..............................a ..................................................=:=:====.=•••=.==••=_............
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SHAPIRO AND WILK WTEST FOR GooQ~~~S OF FIT - PAGE TWO OF THREE
....a=====~=a-=~=====-========a==.===========a==a=a:z=====~====a=c=========a::==:==========================:====:=

Site:
Locat;on:
Chemical:

Site 2 - Area Awetla~

NSB-NLON, Groton, Connecticut
Cacbhlll (~/k9); sediment/So; l

Date:
Filename:
Operator:

01/10/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-;+1] - X[i]»)**2
:..•................................ -.- _----.---_ _. __ .-.. _-_ .._--_._-- .._----_.------------ _-:

Normal D;stribut;on:

SlmIIIIt i on:
SlmIIIIt i 01'1**2:

A;

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-;+1] - xm

5.7eO
5eO

4.1eO
1.8eO
1.5eO
1.1eO
ge-1
3e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

A;*(X[n-;+1] - Xl;])

2.8819eO
1.645eO

1.0336eO
3.490e-1
2.171e-1
1.106e-1
5.337e-2
5.88e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.2964eO
3.9645e1

lIeale = .9617820 lltable = .887 lIeale - IItable c .0747820
=====================================••==z=======•••••====••••••a••=:===:=====_=:===:===========:==:==::=::=ccccc=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
-===a~-=========c:======~==========:==m-===c===zza~_.====="===a:====.===============._-==

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Cadniun (~/kg); Sediment/Soi l

Date:
FflenMe:

Operator:

01/10/95

kms

Calculate W: Wc (1/d)*(Sun(Ai*(X[n-i+1] - ·X[i]»)**2
: --_ •.. _---------------_ •• -----------------------_.---- a:

Log-normal Distribution:

SUTIIlIl t ion:
SUTIIlIlt i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

1.749200
1.289668
1.115142
.4149439
.3566749
.2602831
.2125614
.0689929

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

.8843954

.4243006

.28112n

.0804576

.0516109

.0261585

.0126049

.0013523
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.762007
3.104670

Wcalc = .8897493 Wtabl. • .887 wealc • "ubi•• .0027493
:===========.===••==m••===••••== MNEMEM MN.............. .. =======Da=======•••=================.=:

Arithmetic Average: 4.ZS '--trl( .....: 3.874339
========================.==== aM••••MMM.M.M aMNM.ME ~h.._ ••••=D=.====.=========c===:::=:c:e:=::=::



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Manganese (~/kg); Site 2 wetlands; NSB-NLON
Sediment/Sof l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)-2 (Xi-Xbar)-2
---...---- ---._._.--_. _.--------_.

1 121 4.7'95791 13806.25 .3911408
2 160 5.075174 6162.25 .1197363
3 166 5.111988 5256.25 .0956141
4 188 5.236442 2550.25 .0341367
5 189 5.241747 2450.25 .0322045
6 193 5.262690 2070.25 .0251263
7 193 5;262690 2070.25 .0251263
8 195 5.273000 1892.25 .0219643
9 202 5.308268 1332.25 .0127544
10 210 5.347108 812.25 .0054902
11 278 5.627621 1560.25 .0426084
12 306 5.723585 4556.25 .0914349
13 341 5.831882 10506.25 .1686576
14 352 5.863631 12882.25 .1957426
15 357 5.877736 14042.25 .2084221
16 365 5.899897 16002.25 .2291482
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 238.5 5.421203 80.80924 .3365816
226.1510

Upper 951 confidence limit on arithmetic mean: 273.9146
Upper 95% confidence limit on geometric mean: 282.4078



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
__:aa-=ZI== III:II.I:==-~_~==:c:====._sr::=2=n=z:r=zn::r=m·wnnDI:.=_=_====::aa==:::::::::::zz=I:=====~========

Site:
Location:
Chemical:

Site 2 - Area A.wetlands
NSB-NLON, Groton, Connecticut
Manganese (~/kg); Sediment/Soil

Date:
FIIenIIlII!:

Operator:

01/10/95

kms

Enter Number of OCcurrences (n): 16 (n RUSt be >= 3)
:.====.====n===ZI============-==a==:D==================~===========-==--===============:a========-==aa...a:Da:=:

Enter Variates (X): SBq)le X )(**2 LN [X] LN[x]-2
--_ .. _--- .--- ... -- -----._.- --_._---- ._ .. _....

1 121 1.4641e4 4.795791 22.99961
2 160 2.56e4 5.075174 25.75739
3 166 2.755684 5.111988 26.13242
4 188 3.5344e4 5.236442 .27.42032
5 189 3.5721e4 5.241747 27.47591
6 193 3.7249e4 .5.262690 27.69591
7 193 3.7249e4 . 5.262690 27.69591
8 195 3.8025e4 5.273000 27.80452
9 202 4.0804e4 5.308268 28.17771

10 210 4.41e4 5.347108 28.59156
11 278 7.7284e4 5.627621 31.67012
12 306 9.363684 5.723585 32.75943
13 341 1.1628e5 5.831882 34.01085
14 352 1.239Oe5 5.863631 34.38217
15 357 1.2745e5 5.877736 34.54778
16 365 1.3323e5 5.899897 34.80879
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.'............... .- ..._--- _._ .....- --_._._.-
~tlon: ]116 1008068 86.73925 471.9304

:====••••aaa.....................................................................8 ...============••=11•••11•••••••• :

Calculate d: d c SUD(XI"Z) • (1/n)·(SUI(II)"Z) d • 97952 (normal distribution)
d • 1.699308 (log-normal distribution)

a======••==~=••••••••••••a..........................................................a ••=.aa•••••=••••••••••••••a ••
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SHAPIRO AND WILK WTEST FOR GOODN~SS-OF FIT - PAGE TWO OF THREE

ca~========-__.==================="====-==========~~=========================a:==== :==:==========:==========

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, -Connecticut
Manganese (llG/kg)i Sediment/Soil

Date:
Filename:
Operator:

01/10/95

kills

Calculate W: W.. (1/d)*(SumCAi*CX[n-i+1] - X[i]»)**2
:-_._----_ ... ---------------------------------------------~------------------------------------------------------:

Normal Distribution:

SUlIlI8t;on:
SUlIlI8t; on**z':

A;

.5056
.329

.2521

.1939 ­

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

2.44e2
1.97e2
1.86e2
1.53e2
1.17e2
8.5e1
1.7e1

7eO
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X [n- ;+1] - X[i] )

1.2337e2
6.4813e1
4.6891e1
2.9667e1
1.6930e1
8.5425eO
1.0081eO
1.372e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.9135e2
8.4887e4

Weale .. .8666223 Wtable • .887 Wealc • Wteble.. - .020378
c=============,====,=========== aD:==========:=:======:=:=====::.::=:==



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
-=--===_=====Z:ZZ=============IIa:_-=========--=============:a=nnsz=znrr===-===="nllaaz:u:z===-==================:=nann=:

She:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Manganese (UWkg)i Sediment/Soi l

Date:
Filename:
Operator:

01110/95

Ialls
:-=-===z::u:::==:u:=n======--====--s:=n===C::=====-==============JZ~=====r=========I:II.=======a::====II=====-==--=~=:

calculate W: WI: (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
-._----------_._-------_._---_._._._--------- ..--._---.-.-----------.-_._._------------------------------_.-----.­. . .

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X [n- i+1] - X[i])
-------- ---_ ..-- ....... . __ .--_ ... --_.._._--

.5056 1.104107 .5582364
.329 .8025620 .2640429

~2521 .7516434 .1894893
.1939 .5954405 .1154559
.1447 .4818381 .0697220
.1005 .3649309 .0366756
.0593 .0844173 .0050059
.0196 .0352681 .0006913

0 0 0
0 0 0
0 0 0
0 0 0 ..
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

_.-.--_.-
Sl.mII8tion: 1.239319
Sl.mII8 t iOl"l*'"2 : 1.535912

Wcalc I: .9038459 Wtable ., .887 Wcalc - Wtable I: .0168459

Arithmetic Average: 238.5 Gecmetrlc Mean: 226.1510



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

, .'

•

r Chemi cal:
r Matrix:

Vanadiun (qj/kg); Site 2 Wetlands; NSB-NLON
Secliment/Soi l

Enter nutCer of sBq)les: 16
Degrees of Freedom: 15

Enter sBq)le results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone;) (Xi-Xbar)-2 (Xi-Xbar)-2
---.------ ------------ ------------

1 9.8 2.282382 1281.193 2.192521
2 33.2 3.502550 153.6050 .0678857
3 41 . 3.713572 21.10254 .0024529
4 . 44.5 3.7'95489 1.196289 .0010491
5 44.6 3.797734 .9875391 .0011996
6 44.8 3.802208 .6300391 .0015295
7 45.4 3;815512 .0375391 .0027472
8 45.5 3.817712 .0087891 .0029826
9 48.9 3.889777 10.93129 .0160475
10 49.3 3.897924 13.73629 .0181779
11 49.3 3.897924 13.73629 .0181779
12 50.5 3.921973 24.07129 .0252411
13 52 3.951244 41.04004 .0353985
14 55.9 4.023564 106.2188 .0678424
15 56.9 4.041295 127.8313 .0773934
16 57.9 4.058717 151.4438 .0873904
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 45.59375 3.763099 11.39523 .4177748
43.08172

Upper 95~ confidence limit on arithmetic mean: 50.58771
Upper 95~ conf idence limit on geometric mean: 58.17097



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE

Site:
Locat;cln:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut

_VanadilJll (~/kg); Sediment/So; I

Date:
FitenlIlIe:

Operator:

01/10/95

kms

Enter NlJIt)er of OCcurrences (n): 16 (n IIIJSt be >= 3)

:====================================================================================--================:m:========:
Enter Variates (X): S~le X X-2 LN[X] LN[X]-2

..------ --------- --------- --------- -------_.
1 9.8 9.604e1 2.282382 5.209269
2 33.2 1.1022e3 3.502550 12.26786
3 41 1.681e3 3.713572 13.7'9062
4 44.5 - 1.9803e3 3.795489 14.40574
5 44.6 1.9892e3 3.797734 14.42278
6 44.8 2.0070e3 3.802208 14.45679
7 45.4 2.0612e3 3.815512 14.55813
8 45.5 2.0703e3 3.817712 14.57493
9 48.9 2.3912e3 3.889m 15.13037

10 49."3 2.4305e3 3.897924 15.19381
11 49.3 2.4305e3 3.897924 15.19381
12 50.5 2.5503e3 3.921973 15.38187
13 52 2.704e3 3.951244 15.61233
14 55.9 3.1248e3 4.023564 16.18907
15 56.9 3.2376e3 4.041295 16.33207
16 57.9 3.3524e3 4.058717 16.47319
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0 ..
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.................. .. ............... .-.------ ---------
~tICll": 1J't.\ 1'M.41 60.20958 229.1926

:c=============••as==a••••••••••••••• ·.......a.a.=••~==D=C====D=====D=====a=:
Calculate d: d • SUD(xt-Z) (1",,-(..., .-i, ~ - 1947.769 (normal distribution)

~ . 2.618037 (log·normal distribution)
ac=e=e===e=escc:=:••••: •••••••••••••••••• • •••• I I I • I II E •• •.........-=ca=a========••••c========z:



-,
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SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Vanadiun C~/kg); Sediment/Soi l

Date:
Filename:
Operator:

01/10/95

!ems

Calculate W: -W I: C1/d)*CSunCAi*CX[n-i+1) - X[i))**2
: --_.-------------------------------------------------- we:

Normal Distribution:

SLIIIIIlItion:
SLIIIIIlItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+l) - X[i)

4.81e1
2.37e1
1.4ge1
7.5eO
5.9eO
4.5eO
3.geO
3.4eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i)

2.431ge1
7.7973eO
3.7563eO
1.4543eO
8.537e-1
4.523e-1
2.313e-1
6.664e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.8931e1
1.5156e3

Wcalc = .7781362 "table • .887 . wealc - "table I: - .108864
==================================•••••••••••••••••••••••••: ===============m:=====================c===



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A wetlands
NSB-NLON, Groton, Connecticut
Vanadiun (qj/kg)i Sediment/Soi l

Date:
Ffleneme:
Operator:

01/10/95

Ians

Calculate W: W=(1/d)*(Sun(AI*(X[n-i+1] - X[I]»)**2
: . ••• ----_ •••••.• -------_ ••• -----------------_ •. _---------- a:

Log-normal Distribution: Ai X[n-i+ll - Xli] AI*(X[n-i+1] ~ Xli])
-------- _.... -_ ...... -- .---_....-----------
.5056 1.776335 .8981150
.329 .5387455 .1m473

.2521 .3099923 .0781491

.1939 .1557545 .0302008

.1447 .1242395 .0179775

.1005 .0957159 .0096195
•0593 .0824120 .0048870 .
.0196 .0720651 .0014125

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIlIBt ion: 1.217609
SUlIlIBt i0"**2 : 1.482570

Wcalc .. .5662910 Wtable .. .887 Wc:alc - Wtable .. -.320709

Arithmetic Average: 45.59375 '-trlc Mean: 43.08172
============cc=aa.=====c========= a.:cc====::::==:=:=====:===:===:=======:::==c



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURes

SITE NAME:
lOCAnON:
MTE:

SITE 2 - AR:A A WETlANDS
NSB-NLON, GROTON, CONNECTICUT
otIt0,95

HAZARDINDlCES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSUR: SCENARIOS ARE CONSIDER:D: DERMAl... CONTACT 'MTH WATER AND
ACClDENT,lIl.INGESnON Of WATER. ASSUMPTIONS ARE OUTliNED eaow.

EXPOSURE 8CENARlO: CHaD RECREAnONAI. USER; CTE

REf ERENCE: EPA. DE CE MBER ,lllI9

~r'flON

INPUT P".,.. TfRI

INQ(tnON

ofJl • fC • CA. ff ." • row.,... ""I

~'lIf C· IlR ACr WA"RCONCfPcT~TlOHlUGo\.l
CA. CONTACT RAn 1UT(A!lMOUR)
£T • EXPOtUR£ n. fiOURSIOAY)
H • ( ..OSLR '~o.J(NC'Y (DA'I'SI't£AR)
(0 • []lPOIU~ OU~ nON ('Ff AIlS)
.,. • 800 Y WI lOti , fCG I
'" • Itt f MQINQ "... 1OAv-.

DE~~ CONTACT: OEX" (C x SAxPC xET xEF x EO)/(BWxATx 1000)

WHERE: C" SUR=ACE WATER CONCENTRATION (MGIl)
SA '" SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC DERMAL PERMEABlUTY CONSTANT (CMlHR)
ET EXPOSUR: nME tlOURS/OAy)
EF EXPOSURE FF£QUENCY (DAYSIYEAR)
ED .. EXPOSUF£ DURAnON (YEARS)
ffN .. BODY W8GHT (KG)
AT .. AVERAGING TIME (DAYS)

CA
U:
EF:
ED:
BW:
AT(NONCAR):
AT (CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

OCII
I

55
II

40
2190

25550

t0500
2

55
II

40
2190

25550

IN£.~GE ANNUAL DOSE
COrNERSION FACT~ 3.nE-<l4

UFETlME ANNUAL DOSE
COrNERSION FACTOR 3.23E-05

AVERAGE ANNUAL DOSE
COtNERSION FACTOR 7.91E-02

UFETlMEANNUAL DOSE
COrNERSION FACTOR 1I.78E-03



RISK ASSESSMENT SPREADSHEET - SUWACE WATER EXPOSURES (pAGE TWO)
SITE 2 - AREA A WETlANDS
EXPOSURE SCENARIO: CHI.D RECREAnONAI.. USER: CTE
CAlCUlA TE HAZAR) INDICES (1NGE SnON):

CHEMICAl..

Tenchi CI' 0 tI'\tlene
Alummm
ArwnIc
Boron
'-'nO!l-
NICkel

TOTAl.. HAlARD woex

CONCENTRATION
(IIQIl)

. 0.002
20.9

0.0029
0.369

1.86
0.0847

AVERAGE
ANNUAl.. DOSE
(IIQIKOfMY)

7.53E-Q7
7.87E-03
l.09E-oe
l.39E-Q4
7.01E-Q4
3. 19E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
OOOE+oo
OOOE+OO
O.OOE+oo
O.OOE+OO
OOOE+OO
OooE+OO
o OOE +00
OooE+oo
OOOE+OO
O.ooE +00
O.ooE+oo
O.OOE+oo
O.OOE+OO
OOOE+oo
O.OOE+oo
O.OOE+OO
O.ooE+oo
O.ooE+oo
0.00 E+00
0.00 E+00
0.00 E+00
0.00 E+00
O.OOE+oo
O.ooE+OO
O.OOE+OO
O.OOE+oo
0.00 E+00
O.ooE+oo
O.OOE+OO

INGESTION
REFERENCE DOSE
(IIQIKOfMY)

l.00E-02
1.00E+OO
3.ooE-04
9.ooE-02
5.ooE-03
2.00E-02

HAlARD
INDEX

7.53E-05
7.87E-03
3.64E-03
l.54E-03
1.40E-Q1

.1.60E-03
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00 E+00
O.OOE+OO·
0.00 E+00
0.00E+00
0.00 E+00
0.00E+00
O.ooE+oo
O.OOE+OO
0.00 E+00
O.OOE+OO
0.00E+00
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
O.ooE+oo
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO

1.55E-01



RISK ASSESSMENT SPREADSHEET - SUIY ACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A WETlANDS .
EXPOSURE &CatARIO: CHID RECREAnONAI. USER; CTE
CALCUlATE HAlARD INDICES (OERMAIJ:

DEJWAL AVERAGE DEJWAL TOTAL
CONCEN TRATlDN PEJWEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD' HAZARD

atEilICAI. (UOit.J CONSTANT (MO{KQ(Do\Y) (llG/KO/Do\Y) INDEX-DERMAl. INDEX

TelBchlol oelhel .. 0.002 4.80E-{)2 7.59E-06 UlOE-{)2 7.59E-04 8.35E-04
A1umlnJm 20.9 UlOE-oo l.65E-OO 5.00E-{)2 3.31E-{)2 4.09E-02
ksenlc 0.0029 1.00E-OO 2.29E-07 2.80E-04 8. 19E-04 4.48E-03
Boron 0.389 1.00E-oo 2.92E-05 4.50E-03 8.49E-03 8.03E-03
Mlnglll1ese 1.88 1.00E-OO 1.47E-04 l.50E-04 9.81E-01 1. 12E+OO
Nictlel 0.0847 l.00E-04 6.70E-07 2.00E-03 3.35E-'04 l.93E-OO

0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOEfOO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO . 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 O.OOE+OO 0.00E+00
0 0 0.00E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00

TOTAL HAZARD INDEX 1.02E+00 1.18E+OO



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AREA A WETlANDS
EXPOSURE SCENARIO: CHID RECREAnONAL USER; Cn:
CALCULATE t4CREMENTALCANCER ASK

LIFE nME AVERAGE LIFE nME AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAl..

CHEMICAL (UO{KQ,tMY) (UO{KQ,tMY) (KO-MY/IIG) (KO-MY/IIG) INGESTION DERMAL CANCER RISK

TetaIchloroelhel Ie 8.46E-c8 8.51E-()7 5.20E~ 5.20E~ 3.38E-09 3.38E~ 3.72E~

AlumInUm 8.75E~ 1.42E~ 0.00E+00 O.OOE+OO 0.00E+00
ksenIC 9.38E~ 1.97E-()8 1.75E+00 1.80E+00 1.84E-Q7 3.54E~ 1.99E-Q7
Boron 1.19E-05 2.50E-c8 0.00E+00 0.00E+00 O.OOE+OO
M1ngl_ 8.01E-05 l.26E-05 O.ooE+OO 0.00E+00 O.OOE+OO
Nickel 2.73E-c8 5.74E-ce 0.00E+00 0.00E+00 O.OOE+OO

0 O.ooE+OO O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
o OOE +00 OooE+oo O.ooE+oo 0.00E+00 0.00E+00
GOOf +00 GOOf +00 O.ooE+oo O.ooE+OO O.OOE+OO
OOOf +00 GOOf +00 O.ooE+OO O.ooE+oo O.OOE+OO
OOOf •• OOOf +00 O.ooE+OO 0.00E+00 0.00E+00
0 .... 000f .- 0.00 E+00 O.ooE+OO 0.00E+00.. .- oCIDf .- 0.00 E+00 0.00E+00 0.00E+00

OOf .00 OOOl.OO O.ooE+oo 0.00E+00 O.OOE+OO
OOf .00 OOOf +00 0.00 E+00 O.OOE+OO 0.00E+00
OOf .00 OOOf +00 O.ooE+oo O.ooE+OO O.OOE+OO
.. ·00 o OOf.oo O.ooE+OO O.ooE+oo O.OOE+OO.... I aof.oo O.ooE+OO 0.00E+00 O.OOE+OO
...00 oCIDf .00 O.ooE+OO O.ooE+OO 0.00E+00
CIDf .. lOOf .- O.OOE+OO O.ooE+OO 0.00E+00
CIDf .00 GOOl +00 O.OOE+OO 0.00E+00 0.00E+00
OOf .00 GOOf +00 O.ooE+OO O.ooE+OO O.OOE+OO
00' .00 GOOf -00 O.ooE+OO 0.00E+00 O.OOE+OO
oot +00 oCIDf +00 O.ooE+OO 0.00E+00 O.OOE+OO

100' .00 OOOf +00 O.ooE+OO 0.00E+00 O.OOE+OO
loot .00 GOOl +00 O.ooE+oo O.ooE+OO 0.00E+00
OOOf +00 GOOf +00 O.OOE+OO O.ooE+OO 0.00E+00
GOOf .00 OooE+OO O.OOE+oo O.ooE+OO 0.00E+00
O.ooE+OO O.ooE+oo 0.00E+00 0.00E+00 0.00E+00

0 O.ooE+OO O.ooE+OO 0.00E+00 . O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 . O.OOE+OO
0 O.OOE+oo 0.00 E+00 0.00E+00 O.ooE+OO O.OOE+OO
0 O.OOE+oo 0.00 E+00 O.ooE+OO 0.00E+00 O.OOE+OO
0 O.OOE+oo O.OOE+OO O.ooE+OO O.ooE+OO 0.00E+00
0 O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.ooE+oo O.OOE+oo O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+oo O.OOE+oo O.ooE+OO O.OOE+OO 0.00E+00
0 O.ooE+OO 0.00E+00 O.ooE+OO O.ooE+OO 0.00E+00

TOTAl.. RISK 1.87E-01 8.92E-08 2.38E-01



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES

SITE NAME:
l CAnON:
MTE:

SITE 2 - AFlOA A WEnANDS
NSB-NlON, GROTON, CONNECTICUT
01/10,95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
TWO EXPOSUFlO SCENARIOS ARE CONSIDEFlOD: DERMAl CONTACT WITH WATER AND
ACClDENTAlINGEsnON OF WATER. ASSUMPTIONS ARE OUTLINED BelOW.

EXPOSURE BCENARlO: CHID RECREAnONAL USER; RME

REFERENCE: EPA, DECEMBER 1989

INO£'''~

INPUT P AANoolf: TEAS :

"OESTtON

10 • lC • CR • [T • [F • £D)/I'W • AT'J

-.tRf C. IU~AC[ "'A"Rc~cr~TRI'n~(MQ.\.I
CA. CONTACT ""TE IUTERSlHOUR)
ET • EXPOSURE nME fiOUASlDAY)
EF • UPOSLR F~QUENCY(OAYSIYEAR)
EO • OlPOSUl:t: OU~n~ (Y£AASI
8W • 800Y W[IQHT f(Ol
AT • .,(RAOINQ nw lOAYWI

OE~Al CONTACT: DEX" (C x SAx PC xET xEF xED)/l,BWxATx 1000)

WHERE: C" SURFACEWATERCONCENTRAnON (MGIl)
SA .. SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC '" DERMAL PERMEABIUTY CONSTANT (CM/HR)
ET '" EXPOSUFlO nME t"tOURSJDAY)
EF .. ElCPOSURE FFlOOUENCY (DAYSIYEAR)
EO .. EXPOSUFlO DURAnON (YEARS)
£Hi .. BODY W8GHT (KG)
AT .. AVERAGING nME (DAYS)

0•• ,

CR
ET:
EF:
ED:
BW:
AT (NONCAR):
AT (CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

oee
4

55
8

40
2190

25550

10500
4

55
8

40
2190

25550

AVERAGE ANNUAl DOSE
COIlNERSION FACTOR 7.53E~

UFEnMEANNUALDOSE
COIlNERSION FACTOR 8.48E-05

AVERAGE ANNUAl DOSE
COI'NERSION FACTOR 1.58E-ol

UFEnMEANNUALDOSE
COIlNERSION FACTOR l.38E-02



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE lWO)
SITE 2 - AfEA A WETlANDS
EXPOSUfE SCENARIO: CHID fECREATIONAL USER; RIlE
CALCUI.A TE HAZAJU INDICES (INGESTION):

CHEMICAL

Tetacnrcro 8Itlen I
AlumInUm
~

Boron
Mlngll~ee

NId(el

TOTAL HAlARD INDEX

CONCENmATlON
(MOIl)

0.002
20.9

0.0029
0.369

tee
0.0847

AVERAGE
AHNUAL DOSE
(MQIKQIDI\Y)

t51E-()8
t57E-«Z
2. 18E-()8
2.78E-G4
t40E-03
8.38E-05
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
oOOE +00
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00

INGESTION
REFERENCE DOSE
(MQIKOIIMY)

tOOE-«Z
tOOE+00
3.00E-G4
9.00E-«Z
5.00E-03
2.00E-«Z

HAZARD
INDEX

1.51E-G4
1.57E-«Z
7.28E-03
3.09E-03
2.80E~1

3.19E-03·
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
O.OOE+OO

3.1OE~1



RISK ASSESSMENT SPREADSHEET - SURF ACE WATER EXPOSURES (pAGE THREE)
SITE 2 - A~ A WETlANDS
EXPOSURE SCBtARIO: CHID RECREATIONAL USER; RIlE
CALCUlATE HAlARD INDICES (DERMAl..):

CHEMICAL

T8tIIIchboelhell8
AlumInUm
kaenlC
Boron
Mtn~_

Nickel
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTAL HAZARD INDEX

CONCENTRATION
(IIQIl)

0002
20.9

0.0029
0.369

1.88
0.0847

o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

DEIWAL
PEIWEABllITY

CONSTANT

4.80E-02
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-04

AVERAGE DEIWAL TOTAL
ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD
(IIQIKOfMY) (IIQIKOfMY) INDEX-DERIlIAL INDEX

1.52E-05 1.00E-02 1.52E-Q3 1.67E-Q3
3.31E-Q3 5.00E-02 6.61E-02 8. 19E-02
4.59E-07 2.80E-04 1.84E-Q3 8.92E-Q3
5.84E-05 4.50E-Q3 1.30E-02 1.61E-02
2.94E-04 1.50E-04 1.96E+OO 2.24E+00
1.34E-06 2.00E-03 6.70E-04 3.88E-Q3
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO 0.00E+00 O.OOE+OO
OOOE+OO O.OOE+OO 0.00E+00
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO 0.00 E+00 0.00E+00
OOOE+OO O.OOE+OO 0.00E+00
OOOE+OO O.OOE+OO 0.00E+00
OOOE+OO O.OOE+OO 0.00E+00
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO 0.00E+00
OOOE+OO 0.00E+00 0.00E+00
OOOE+OO O.OOE+OO 0.00E+00
OOOE+OO 0.00E+00 O.OOE+OO
OOOE+OO 0.00E+00 0.00E+00
O.OOE+OO O.00E+00 0.00E+00
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO 0.00E+00 0.00E+00
O.OOE+OO 0.00E+00 0.00E+00
O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO O.OOE+OO. 0.00E+00
O.OOE+OO O.OOE+OO O.OOE+OO
0.00E+00 0.00E+00 O.OOE+OO
O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO O.OOE+OO 0.00E+00
O.OOE+OO O.OOE+OO 0.00E+00
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO 0.00E+00 O.OOE+OO
0.00E+00 O.OOE+OO O.OOE+OO
0.00E+00 O.OOE+OO O.OOE+OO
O.OOE+OO 0.00E+00 0.00E+00
O.OOE+OO O.OOE+OO 0.00E+00
O.OOE+OO O.OOE+OO O.OOE+OO

2.04E-fOO 2.S5E-fOO



RISK ASSESSMENT SPREADSHEET - SU~ACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AIEA A WETlAH08
EXPOSUfE SC9lARIO: CHID RECREAllONAL USER; RIllE
CALCUlATE NCREMENTALCANCER ASK

lIFEnME AVERAGE LIFEnME AVERAGE INCREMENTAl.. INCREMENTAl.. TOTAl..
INGESTION DOSE DERMAl.. DOSE CSF - INGESTION CSF - DERMAl.. CANCER RISK CANCER RISK INCREMENTAl..

CHEMICAL (MOIKOIIMY) (MOIKO{IMY) (KO-IMY/IIO) (KO-MY/IIO) INOESTlON DERMAl.. CANCER RISK

TetIIchloloelheIl8 1.29E-{J7 l.30E-{)6 5.20E-{J2 5.20E~ 8.72E-OO 8.nE-08 7.44E-08
AlumInUm l.35E-OO 2.83E-()4 0.00E+00 0.00E+00 O.ooE+OO
ArsenIC 1.87E-{J7 3.93E-08 1.75E+00 1.80E+00 3.28E-()7 7.08E-()8 3.99E-()7
Boron 2.38E-()5 5.ooE-{)6 0.00E+00 O.OOE+OO O.OOE+OO
MlnlJl_ l.20E-()4 2.52E-()5 0.00E+00 0.00E+00 O.ooE+OO
Nickel 5.47E-{)6 1.15E-{J7 O.OOE+oo 0.00E+00 O.ooE+OO

0 O.ooE+OO O.ooE+OO O.ooE+oo 0.00E+00 O.OOE+OO
0 O.OOE+OO O.ooE+OO O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+OO O.ooE+oo 0.00E+00 O.OOE+oo 0.00E+00
0 O.ooE+OO O.ooE+oo O.OOE+OO O.ooE+OO O.OOE+OO
0 OooE +00 OooE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 OooE+OO O.ooE+oo O.OOE+oo 0.00E+00 0.00E+00
0 OooE .00 O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OooE+OO O.ooE+oo O.OOE+OO 0.00E+00 O.ooE+OO
0 O.ooE.oo O.ooE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 OooE+oo O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OooE.oo O.ooE+oo 0.00E+00 0.00E+00 O.ooE+OO
0 OooE+OO OooE+oo 0.00E+00 O.ooE+OO 0.00E+00
0 o ooE +00 OooE+OO O.ooE+oo O.ooE+OO 0.00E+00
0 o ooE +00 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+OO O.OOE+OO 0.00E+00 0.00E+00
0 0.00E+00 O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 0.00E+00 O.ooE+oo O.OOE+OO O.OOE+OO O.ooE+OO
0 O.ooE.oo O.ooE+oo O.ooE+oo O.ooE+OO O.OOE+OO
0 O.ooE+OO O.ooE+OO O.ooE+OO O.ooE+OO O.OOE+OO
0 O.ooE.oo O.ooE+OO O.ooE+OO O.ooE+OO O.OOE+OO
0 O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+OO 0.00E+00
0 O.ooE+OO O.ooE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.ooE+oo 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.ooE+oo 0.00E+00 O.OOE+OO O.OOE+OO 0.00E+00
0 O.ooE+oo 0.00E+00 O.OOE+OO O.ooE+OO 0.00E+00
0 O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+oo 0.00E+00
0 O.ooEtoo O.ooE+oo 0.00E+00 O.ooE+OO O.OOE+OO
0 O.ooE+OO O.ooE+oo O.OOE+oo 0.00E+00 0.00E+00
0 O.ooE+oo 0.00E+00 O.OOE+OO O.ooE+OO 0.00E+00
0 O.ooE+oo 0.00E+00 0.00E+00 0.00E+00 O.ooE+OO
0 O.ooE+oo O.ooE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.ooEtoo O.ooE+oo 0.00E+00 O.ooE+OO O.ooE+OO
0 0.00E+00 O.ooE+oo 0.00E+00 O.ooE+OO 0.00E+00

TOTAl.. RISK
.

3..34E-G7 1.38E-G7 4.13E-G7



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINOESTlON OF SEDIMENT

sin NAME:
LOCATION:
DATE:

SITE 2 - AREA A WETtAN OS
NSB-NLON.GROTON.CONNEcncUT
01/10/95

HAZARD INDICES AND INCREMENTAl. CANCER RISICS ARE CALCUlATED BY lHlS SPREADSHEET.
EXPOSURES THROUGH PICA INGESnON ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: RECREAnONAl CHILD USER; CTE

RB.EVANT EQUAnON: lEX • (C .IR • Fl. BIO. EF • ED)/(BW. AT. 1E6)

WHmE: C • MEAN CONCENTRAnON IN SOIL SAMPLE (MG/KG)
IR. SOn.. INGESTION RATE (MG/EVENn
EF • EXPOSURE FREOUENCY (EVENTSIYEAR)
FI • FRAcnON FROM CONTAMINATED SOURCE
ED. EXPOSURE DURAnON (YEARS)
BW • BODY WBGHT (1(0)
AT • AVERAGING motE (DAYS)
810 • B10AVAlLABIlITY

ENTER INPUT PARAMETERS:
ADUlT: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
28

1
8

70
25550
2190

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

50
28

1
8

40
25550

2190

DETERMNE CONVERSION FACTORS:
ADUlT:

OF: O.OOE+OO (AVG ANNUAl. DOSE)
YOUlH:

CF: 9.59E-08 . (AVG ANNUAL DOSE)
ADUlT/YOUTH (CANCER RISt<):

CF: 8.22E-09



RISK ASSESSIIENT SPREADSHEET - INCIDBHAL INOESTION OF SEDlIlENT (PAOE TWO)
SITE 2 - AREA A WETLANDS
EXPOSURE SCEJI1ARI : RECREATIONAL CHILD USER; CTE
CALCUlATE DOSES:

CHEIlICAl. C(IIO/KO) BIOAYA1LABllITY

Benzo(a)anttnCSM 4.8 1
Benzo(b)t1UCfanthene 9.6 1
Benzo(k)t1UCfanthene 7.9 1
Benzo(a)p,rene 8.2 1
Chysene 7.4 1
Indeno(1.2.3-ed)p)fene 4.2 1
Aroelor - 1280 0.13 0.3
ArMnlc 117 1
EWyl-..m 1.3 1..- "00 1
C..... It ,....- .., ,
••.0, ". ,

YOUlH ANNUAl.. ADULT ANNUAl.. lIFE11I1E AVERAOE RFD
DOSE (IIO/KOIDAY) DOSE (IIO/KOIDAY) DOSE (IiOIKOIDAY) (IIOIKOIDAY)

4.60E-07 O.OOE+oo 3.95E-08
9.21E-07 O.ooE+OO 7.89E-08
7.58E-07 o.ooE+OO 8.49E-08
5.95E-07 O.OOE+OO 5.10E-08
7.10E-07 O.OOE+OO 8.08E-08
4.03E-07 O.OOE+OO 3.45E-08
3.74E-09 O.OOE+OO 3.21E-10 2.00E-05
9.30E-07 O.OOE+OO 7.97E-08 3.00E-04
1.25E-07 O.OOE+OO 1.07E-08 5.00E~03

422E-04 O.ooE+OO 3.62E-05 9.00E+02
U7E-07 O.ooE+OO 4.60E-08 5.00E-04
170( -OS 0.00£+00 2.32E-06 5.00E-03
aME -08 OOOE+OO 4.76E-07 7.00E-03
000f +00 OOOE+OO o.OOE+OO
OooE +00 O.OOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
oOOE +00 OOOE+OO o.OOE+OO
000f+00 OOOE+OO OOOE+OO
000f+00 000£+00 o.OOE+OO
000f +00 OOOE+OO OOOE+OO
000f +00 O.OOE+OO O.OOE+OO
000£ +00 o.OOE+OO o.OOE+OO
OOOE+OO O.OOE+OO o.OOE+OO
000£+00 o.OOE+OO O.OOE+oo
000f+00 o.OOE+OO O.OOE+OO
000f +00 O.OOE+OO O.OOE+OO
OOOE+OO OOOE+OO O.OOE+OO
o.OOE+OO OOOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO o.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+oo o.OOE+OO O.ooE+OO
O.ooE+oo O.OOE+OO O.OOE+oo
O.ooE+oo O.ooE+oo o.OOE+OO
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.OOE+oo O.ooE+OO
0.00E+00 O.OOE+OO O.ooE+oo

CSF
(KG-DAYIIIG)

7.30E-01
1.30E-01 ,
1.30E-02
1.30E+00
1.30E-03
7.30E-01
1.10E+00
1.75E+00
4.30E+00



•
RISK ASSESSMENT SPREADSHEET - INCIDBnAL INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A WETlAN OS
EXPOSURE SCBIIARIO: RECREATIONAl CHILD USER; CYE
DETERMNE HAZARD !N[JCES AND CANCER RISK:

CHEMICAl

Benzo(a)antlnc_
Benzo(b)ftuorarrthene
Benzo(k)ftuoranthene
Benzo(a)pyrene
Chysene
Indeno(1.2.3 -cd)p)fene
Aroclor - 1280
ArsenIC
s..-.n
Boron
c.dmUft

"'00--y---o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

TOTAl

HAZARD INDEX HAZARD INDEX INCREMENTAL
YOurn ADULT CANCER RISK

O.ooE+oo o.ooE+oo 2.88E-08
O.ooE+oo O.ooE+oo 5.76E-08
o.ooE+oo O.ooE+OO 4.74E-09
O.ooHOO O.ooE+oo 3.72E-07
O.OOHOO O.ooE+oo 4.44E-10
O.ooE+OO O.ooE+oo 2.52E-08
1.87E-04 O.ooE+oo 2.47E-09
3. 10E-03 O.ooE+oo 1.40E-07
2411E-O~ O.ooE+OO 4.59E-08
4 ISllE -07 O.ooE+OO O.ooE+oo
I 07E-OJ O.ooE+oo O.ooE+oo
S41E-OJ OooE+oo O.ooE+oo
7113E-04 O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
OOOE+OO O.ooE+OO O.ooE+OO
OOOE +00 O.OOE+oo O.ooE+oo
OOOE+OO O.OOE+OO O.OOE+OO
OOOE tOO O.ooE+OO O.ooE+OO
OOOE tOO O.OOE+OO O.ooE+oo
o DOE +00 O.ooE+OO O.OOE+oo
OOOE+OO O.OOE+OO O.ooE+oo
OOOE+OO O.OOHOO O.ooE+OO
OOOE+OO O.OOE+OO . O.ooE+oo
OOOE+OO O.ooE+OO o.OOE+oo
OOOE+OO O.ooE+OO O.OOE+oo
O.OOE+OO O.ooE+OO O.OOE+oo
o.ooE+oo o.ooE+OO o.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOHoo O.ooE+OO O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
o.ooE+oo O.ooE+oo O.ooE+oo

1.08E-02 o.oOE+oo 8.77E-07



RISK ASSESSMENT SPREADSHEET - INCIDBilTAL INGESTION OF SEDIMENT

SIT£ NAME:
LOCATION:
DATE:

SITE 2 - AREA A WETlANDS
NSB-NLON,OROTON,CONNEcncUT
01/10195

HAZARD INDICES AND INCREMENTAl.. CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUaH PlCA INOESnON ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCBilARlO: RECREATIONAL CHILD USER; RME

AQEY.' EOUA~ I()(. fC.1A .'hllChEf .EDtl18W. AT. teet

...."'! C .... CONCBe'''''noN'' lOll. IAMPlE 1"10/1(01
.... lOll. ..OU OOM ""n CVQI( YUH}
Ef • ~UAE fAfOU9fCY I[V9HS/V£AR)
f •• fAACTlON fROII CON ,,,...."TE0 SOURCE
ED. ~UA(OUAATlON tvlAASl
.... .acJ'f MtGHf pOI

", • "WI~O '*' COAYWI
110 • IIOAWlA.,TY

9f'tA""" 'AAAII(lERS
"OU., YOUtH

'"Ef
fl
£0:
BW:
AT(CAR):
AT(NON):

•..,
•70

25550
2190

'"Ef
f.
ED:
BW:
AT(CAR):
AT(NON):

'00
n,.,
40

25550
2t90

DETERMNE CONVERSION FACTORS:
ADll.T:
CF: O.OOE+OO (AVa ANNUAl.. DOS!;)

YOU1H:
CF: 1.92E-07 (Ava ANNUAl.. DOSE)

ADll.T/YOUTH (CANCER RISIQ:
CF: 1.S4E-OS



RISK ASSESSMENT SPREADSHEET - INCIDBfTAl INOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA AWEnANDS
EXPOSURE SCBfARIO: RECREATIONAl CHILD USER; RilE
CH.CUl..ATE DOSES:

YOUTH ANNUAL ADUlT ANNUAL LIFETIME AVERAOE RFD
BIOAVAILABILITY DOSE (MOIKOIDAY) DOSE (MO/KOIDAY) DOSE (MOIKOIDAY) (MO/KOIDAY)CHEMICAl

Benzo(a)anttwaC«M
Benzo(b)lluaranthene
Benzo(k)lluaranthene
Benzo(a)p)f_
Chysene
Indeno(t,2.3-cd)p"ene
Aroclor - 1280
Anlenlc
Beryllum
Boron
c.dmUn
....'981-
V_~

C(IIOIKO)

4.8
9.8
7.9
8.2.
7.4
4.2

0. t3
9.7
1.3

4400
58

282
57 g

1
1
1
1
1
1

0.3
1
1
1
1
1
t

9.21E-07 O.ooE+oo 7.89E-08
1.84E-06 O.ooE+oo 1.58E-07
1.52E-06 O.ooE+oo 1.3OE-07
1.19E-06 O.ooE+oo 1.02E-07
1.42E-06 O.ooE+oo 1.22E-07
8.05E-07 O.ooE+oo 6.90E-08
7.48E-09 O.ooE+oo 6.41E-10 2.ooE-05
1.88E-06 O.ooE+oo 1.59E-07 3.ooE-04
2.49E-07 O.ooE+oo 2. 14E-08 5.ooE-03
8.44E-04 O.ooE+oo 7.23E-05 9.ooE+02
1.07E-06 O.ooE+oo 9.21E-08 5.ooE-04
5.41E-05 O.ooE+oo 4.84E-06 5.ooE-03
1. llE-05 O.ooE+oo 9.52E-07 7.ooE-03
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo o.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo o.ooE+oo
o.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo o.ooE+OO
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo

CSF
(KO-DAYIIIG)

7.3OE-01
7.3OE-01
7.3OE-02
7.3OE+00
7.3OE-03
7.30E-01
7.70E+00
1.75E+00
4.3OE+00



RISK ASSESSMeNT SPREADSHEET - INCIDBHAl INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A WETlAN DS
EXPOSURE SCENARIO: RECREAnOHAl CHilD USER; RUE
DETERMNE HAZARD tfaCES ~D CANCER RISK:

HAZARD IN DEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

Benzo(a)antfy~ O.OOE+OO O.OOE+OO 5.76E-08
Benzo(b)1Iuoranthene O.OOE+OO O.OOE+OO 1.15E-07
Benzo(k)"uoranthene O.OOE+OO O.OOE+OO 9.48E-09
Benzo(a)p)'ene O.OOE+OO O.OOE+OO 7.44E-07
Chysene O.OOE+OO O.OOE+OO 8.88E-10
Indeno(1.2,3-cd)p'lene O.OOE+OO O.OOE+OO 5.04E-08
Aroclor -1280 3.74E-04 O.OOE+OO 4.94E-09
ArsenIC 8.20E-03 O.OOE+OO 2.79E-07
Beytlum 4.99E-05 O.OOE+OO 9.19E-08
Boron 938E-07 O.OOE+OO O.OOE+OO
Cadmbm 2.15E-03 O.OOE+OO O.OOE+OO
Manganne 1.06E-02 O. OOE+ 00 O.OOE+OO
V_dlum 1.59E-03 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 oOOHOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO o.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O. OOE+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O. OOE+00 O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO

TOTAl 2.12E-02 O.OOE+OO 1.35E-08



A1S< ASSESSr.£NT SPREADSHEET - (JAECT [EfYNL CCWTACT WITH Smr.£NT

SITE NAM::
LOCATION:
DATE:

SI TE 2 - AREA A WETlANJS
NSB-NL~.mOTON, CONNECllCur
01/10/95

EXP09.JAE SCENAA10: CHLD AECft:ATlCNlt.. lJS:A;CTE

ABS .. JlfSJA'nON rnACTlON.
J)EO~ rnACT10N)

R8..EVMIT EQUI\TICN:

w-£ft:

IE( .. (C x SA xAF x ,6BSx EF x ED)/(BWxAT x lEe)

C .. coaN1"RATlON IN sa. ~G)
~, .. YOUTH 9<IN 9.ffN:E /iIff.JI (3J OM)AY)'
~ ..~T 9<lN 9.ff ICE.. /iIff.JI' csa OMJAY)
/IF .. AO-£J9Ce f ACTOR~ eM)

vccs:
BNAS'PEsn ODES:
PCffi'
~T~S

Ef' .. YOUTH E:)CP()9.ftF~ PAYS'YEAA):
EF2 .."OU..T~FREa.J:NCY (Of\YS/YEM):
ED' .. YOUTH EXP09.ff o.nnCN (YEAffi):
ED:l ..~TEXPCBJ'£ I:l..I'AnON (YEJAS):
BW'I .. BCDY WBCJ-fT AlXl..Es:ENT 0(0):
fMQ .. BCDY WBCJ-fT AO.J..T f(G):
AT' .. AVEAAGlp..on~ pAYS). NCNCAAC1NOOENS (YOJTH):
AT2 .. AVERAGlp..o nM: pAYS). NCNCAAC1NOOENS (PDl.I..T):
AT3 .. AVERAGlp..o TlM: (OAYS). CAAONOOENS:

31150
o

0.2

0.5
0.05
0.05
0.01

28
80.,

1
40
70

2180:
.... :.:~:

25550

£ETERMlr-EC~SCN FACTa:lS:
IE( ... (C)*(SA 00 CM)*(AF ""G'SQ CM)*(,6BS)*(EF DAYSlYEAR>*(EDYEAAS)/CAT OAYS)/(ffNKG)/(1 KG'1EB M3)

cn£ywtl (CF1)*(C)*V'Bs) CF1 ... 1.21E-06 CAJlCER RS< ... (CP.3}*lC)*(ABS)
oos:adJlt (CF2)*(C)*V\BS) CF2... O.OOE+OO

CF3 ... 1.04E-07



RIS< ASSESSttENT SPREADSHEET - lJRECT~~ CONTACT WTH SEllM:NT ~N?E. TWO)
51 TE 2 - AREA A WE11..AN)S
EXPOSURE SCENARIO: CHlD RECFEATIaut.. USER; CTE
CALCLlATE OO~:

D-fEMCIl. C (MQ,1<G)
ABSOOPTION
FRACTIao.I

ANIIUJIL YWTH ANIIUJIL ADlJ..T lIFE11ttE AVERAGE RFD
DOSE (MGfl(GIDAY) DOSE (MG,4(GIDAY) DOSE (MGfl(GIDAY) (MQ,1<GlDAY)

CSF
t<G-DAT/MG)

BenzOOl)S1fnlcene
Benzo{b)I\JCJ1Inthene
Benzot<)/OO'anthene
Benzo~) IJVlllf18
O1rysene
Indeno(1.2.3-cd)IJVlllf18
/ifacta -121!1)
/ifsenlc
Be'v'1lIT1
Beron
OIanum
~ngllneM

VlIredllT1

4.8
9.8
7.9
8.2
7.4
4.2

0.13
9.7
13

.-.00
58

282
57.9

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
001
001
001
0.01
0.01

2.90E-07
5.80E-07
4.77E-07
3.7SE-07
4.47E-07
2.54E-07
7.85E-09
t.17E-07
I.57E-08
5.32E-05
8.77E-08
3.4tE-08
7.00E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.49E-08
4.97E-08
4.09E-08
3.2tE-08
3.83E-08
2.t7E-08
a.73E-tO
t.OOE-08
t.35E-09
4.58E-08
5.80E.,.09
2.92E-07
a.OOE-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

.O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.00E-05
2.80E-04
2.50E-04
4.S0E-03
t.SOE-OS
t.SOE-04
3.S0E-04

7.70E+OO
t.80E+OO
8.80E+Ot



•
R19< ASSESSJe£NT SPREADSHEET - DRECT [EFNIt.. CCNTACT WITH SEDJe£NT ~AaE. THREE)
SITE 2 - AREA A WETlANlS
EXPO&JAE SCENARIO: CHLD RECAEAnaut. USER; CTE
CETEAMIr-E HAZAf{) INDICES /tNO CANCER AI 9<:

HAZARD INtEX HAZARD INtEl( INa=tEMENTPL
DiEMCPL YOUTH A£1J..T CAN:ER FISK

Benz~)anh1lC8f18 O.ooE+oo O.ooE+oo O.ooE+oo
BlIf1Zo(b)ftu0"Bn1hene O.ooE+oo O.ooE+oo O.ooE+oo
Benzot<)Iunnthene O.ooE+oo O.ooE+oo O.ooE+oo
Benz~)DV"1"9 O.ooE+oo O.ooE+oo O.ooE+oo
~ene O.ooE+oo O.ooE+oo O.ooE+oo
Ind8no(12.3-cxt~ O.ooE+oo O.ooE+oo O.ooE+oo
~octa -1:Ll8) :t 83E-04 OooE+oo 15.18E-oe
~MnIC .1ff-04 oooe+oo 181E-08
"-l'tll" • IIf-Gi 000f.00 1 18E-07
Boer' 1111-01 000f-00 o ooe+oo
~~ "f'~ 000f-00 o ooe+oo
'-'tP9n... 17f - 01 000f-00 OooE+oo
Vllredll" 00f-03 oooe.oo O.ooE+oo

0 oaf-OO 000f-00 OooE+oo
0 oaf-OO Ooaf-OO OooE.OO
0 00f -00 GOOf-OO o ooe.oo
0 00f- 00 GOOf-OO o ooe.oo
0 00f-00 OOOE-OO OOOE.oo
0 00f-00 o ooe+oo O.ooE+oo
0 00f-00 oooe.oo OooE+oo
0 oaf-OO oooe-.oo OooE+OO
0 oaf-OO 000£-00 OooE+oo
0 oaf-OO oooe+oo O.ooE+oo
0 00£+00 OooE+oo O.ooE+oo
0 O.ooE.oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTPL 4.19E-02 O.ooE+oo 1.39E-07



R19< ASSESStJENT SPREAD9-fEET - [JRECT [EfWJlt.. CCWTACT WITH SEIlM:NT

51TE NAM::
lOCAnON:
DATE:

51 TE 2 - AREA A WETlANJS
NSB-N..~,moTON, CO~EcnCUT
01/10$5

E)(P()9.ff SCENARIO a-«...D RECf£ATICNtt.LHR; Ftv1E

ABS .. AB&JFPTION FRJtCTlON:
PEOMAl. FRACTlON)

RB..EVANT EQUATICN:

Wl-£FE·

!:EX .. (C X SA X P-F X ABS X EF X ED)/(8W X AT X 1EB)

C .. CCN::ENTRATION IN SC1 ~G)
SA1 .. YOUTH 9<IN SlPFN:E PREA (SO ONDAY):
SA2 .. HJU...T9<IN s.ffN;E MEA (SO CM,I[}>\Y):
fJF .. AO-£fI:NCE FACTOR (MG'SO eM)

vcx:;S:
BNAS'PESTI ODES:
PCBS:
~1t...S:

EF1 .. YOUTH E)(PQS..ff FREOLENCY pAYSlYEAA):
EF2 .. HJU...T EXPOSLAE FREWENCY (DAYS/YEAA>:
ED1 .. YOUTH EXPOS.JAE DlRATICN (YEARS):
ED2 .. HJU...TEXPCB..AE ~TION (YE/'RS):
BW1." BODY WBGHT ArX1ESCENT (KG):
BW2 .. BODY WBGHT AaJ...T f(G):
AT1 .. AVERN3I~TIr.£ (DAYS), NCNCARClNOOENS (Ya..JTH):
AT2 .. AVER.AGI~TIr.£ (DAYS), NCNCARCINOOENS (ADll.T):
AT3 .. AVERAGlr-G TIr.£ (DAYS), C~ONOOENS:

3150
o
1

0.5
0.05
0.05
0.01

28
80
8
1

40:
70

···2190:
<385:
25550

£ETERMlr-l: CCNVEASCN FACTffiS:
i:Ex a (q*(SA &J CM)*CAF MlISO CM)*(ABS)*(EF DAYSlYEAR)*(ED YEARS)/~T DAYS)/(8WKG)/(1 KG'1E:f1 M3)

OOSEyw" .. (CF1)*(C)*(MS)
OOSEac1Jtt .. «(]=2)*(q*(A8S)

(]=1 ..
(]=2 ..

6.04E-06
O.OOE+OO

CMCEA RSK = (CF3)*(C)*(ABS) (]=3= 5.18E-07



R's< ASSESS~NTSPREADSHEET - [JRECT lEFNAl... CONTACT WITH SEIJt.£NT (pAGE TWO)
SITE 2 - AREA A WETlANlS
EXPOSURE SCENARIO: CHLD RECfEATI~USER; ~E
CALCll..ATE OO!XS:

D-fEMCPL. C(M~G)

ABSORPTION
FRACTI~

I\NIIUPL. YOUTH ANlIUPL. ADULT L1FET1~ AVERAGE RFD
OOSE~~~OOSE~~~OOSE~~~~~~~

CSF
I<G-DAY/MG)

Benzo03)antTacene
Benzo(b)ftucnmthene
BenzoO<)flucnnthene
Benzo03)ptnm9
OTysene
Indeno(1.2.3-cd)ptnm9
k cx:Il7 -1200
kMnc
Bw-fl""
fbtr
(la~

-~~

".8
9.8
7.9
8.2
7."
".2

0.13
.7
1 ,

MOO
II..
If'

0.05
0.05
0.05
0.05
0.05
0.05
005
001
001
001
001
001
001

1.45E-08
2.90E-08
2.39E-08
1.97E-08
2.24E-08
1.27E-08
3.93E-09
5 98E-07
785E-08
I"f-~

J Jaf-07
I 'Of-OS
, lOf-oe
o ooE+oo
o ooE+oo
OOOl!.OO
ooot·OO
o oot.OO
o00f.00
oooe+oo
o OOE+OO
000£+00
000f+00
oooe.oo
000£+00
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
OooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
OooE+oo
000£+00
0.00£+00
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
().ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

1.24E-07
2.49E-07
2.05E-07
1.81E-07
1.92E-07
1.09E-07
3.37E-09
5.02E-08
8.73E-09
2.28E,-05
2.90E-08
1.48E-oe
3.ooE-07
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO

2.ooE-05
2.80E-04
2.5OE-04
4.50E-03
1.50E-05
1.50E-04
3.50E-04

7.70E+00
1.80E+00
8.80E+01



RIS< ASSESSt.£NT SPREADSHEET - [JRECT I:EFNJIL CONTACT WITH SE[Jt.£N"T V'N:E. THREE)
SITE 2 - MEA A WETlANJS
EXPOSURE Sa::NAAIO: CHlD RECF£ATl 0NJlL USER; FNE
[£TERMIN: HAZAR) INDICES AND CJtNCEA Al9<:

HAZARD INDEX HAZARD INDEX INCREMENTIlL
CHEMCIIL YOUTH ADUlT CNCEAFlS<

Benzo~)anltT8c:ene O.OOE+OO O.OOE+OO O.OOE+OO
Benzolb)nucnmthen9 O.OOE+OO O.OOE+OO O.OOE+OO
Benzof<)flucnnthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~)PVT9ne O.OOE+OO O.OOE+OO O.OOE+OO
Olrysene O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(1.2.3-cd)~ O.OOE+OO O.OOE+OO O.OOE+OO
k a:tcr -'28) 1.lMlE-03 O.OOE+OO 2.59E-oa

"'MAc liDeE-03 OOOE+OO t.04E-oa

~."" J '.!-04 OOOE+OO 57tE-07
!b()"l •• '!-02 OOOE+OO o OOE+OO
Qlanum 128!-02 OOOE+OO OOOE+OO
MlnganeM , '.E-O' OOOE+OO O.OOE+OO
V8redl6Tl t"E-03 o OOE+OO O.OOE+OO

0 o OOE+OO o OOE+OO O.OOE+OO
0 OOOf+OO oooe+OO O.OOE+OO
0 OOOf.OO o ooe +00 OOOE+OO
0 OOOf.OO OOOE+OO o OOE+OO
0 o OOE+OO OOOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO OOOE+OO O.OOE+OO
0 oooe+OO o OOE+OO O.OOE+OO
0 o ooe+OO o OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTN... 2.10E-01 O.OOE+OO 8.95E-07



APPENDIX F.7

SITE 2 - AREA A WEAPONS CENTER



-
SUMMARY OF STATISTICALLY DERIVED EXPOSURE CONCENTRATIONS

SITE 2 - AREA A WEAPONS CENTER
SEDIMENT

NSB-NLON, GFtOTON, CONNECTICUT

Chemical of Concern Distribution of Data Serll Exposure Concentration121

(mgjkg)

Benzo(a)anthracene Lognormal 2.30

Benzo(b)fluoranthene . Undefined 3.70

Benzo(k)fluoranthene Undefined 1.80

Benzo(a)pyrene Lognormal 2.70

Dibenz(a.h)anthracene Undefined 0.410

Indeno(1,2,3-cd)pyrene Lognormal 1.90

Antimony ., Undefined 8.1

Arsenic Normal 8.2

Beryllium Undefined 0.79

Cadmium Undefined 5.8

Manganese Undefined 763

Vanadium Undefined 50.3

111

121
Distribution determined using the Shaplro-Wilk "W-Test" (Gilbert, 1987).
Exposure concentration is the 95% upper confidence limit (UCL) of the arithmetic mean or the
mean of the transformed data. unless otherwise noted. 95% UCL is based on the distribution
of the data set. Sample and duplicate results are averaged for the calculation of the 95%
UCL; one-half of the nondetected values are used. When the distribution of the data set Is
undefined the most conservative 95% UCL was used as the exposure concentration.



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Benzo(a)anthracene (US/kg); Site 2 Weapons Area; NSB·NLON
Secliment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample resul ts (use 112 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)-2 (Xi -Xbar)-2
._.------- ---.-------- . ------_._._.

1 63 4.143135 437185.4 2.457120
2 70 4.248495. 427977.6 2.137911
3 95 4.553877 395892.6 1.338136
4 110 4.700480 377241.6 1.020453
5 120 4.787492 365057.6 .8522305
6 160 5.075174 318321.6 .4038364
7 180 5.192957 296153.6 .2680114
8 205 5.323010 269568.6 .1502687
9 250 5.521461 224865.6 .0357944
10 250 5.521461 224865.6 .0357944
11 510 6.234411 45881.64 .2743200
12 900 6.802395 30905.64 1.191896
13 1850 7.522941 1267426. 3.284380
14 2700 7.901007 3903786. 4.797642
15 3400 8.131531 7159906. 5.860639
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: n4.2 5.710655 1060.493 1.312262
302.0689

Upper 951 confidence I imit on arithmetic ....: 1206.394
Upper 951 confidence Iimit on geometric .en: 2253.422



SHAPIRO AND WILK WTEST FOR· GOODNESS OF FIT - PAGE ONE OF THREE
__=-aaa====aIUI========aa....==I:II=z:u:na:D:az:u::us:a:s==.~-===sznu:=;Ca::============================

!

Site: Site 2 - Area A weapons Center ""; Date: 01/05/95
Location: NSB-NLON, Groton, Connecticut Fllenlne:
Chemical: Benzo(a)anthracene (us/kg); Sediment Operator: kms

:agaaa~=a.============:a=a==.=a= ••••=a:c=====c==aDaaaaa=~.~================== ..=aa============a================:
: Enter Number of OCcurrences (n): 15 'en must be >= 3)
:=.===a=====D======~=====================================~=====================.=====================-===c====~=:

Enter Variates (X): S~le X )(**2 LN [X] LN[X]-2
. ----.-- -.--_.- .. ----- ...- -._-----. ------_.-

1 63. 3.969e3 4.143135 17.16557
2 70 4.9e3 4.248495 18.04971
3 95 9.025e3 4.5538n 20.73m
4 110 1.21e4 4.700480 22.09452
5 12~ 1.44e4 4.·787492 22.92008
6 160 2.56e4 5.075174 ,25.75739.., 180 3.24e4 5.192957 26.96680 .:
8 205 4.2025e4 5.323010 28.33444
9 250 6.25e4 5.521461 30.48653

10 250 6.25e4 5.521461 30.48653
11 510 2.601e5 6.234411 38.86788
12 900 8.1e5 6.802395 46.27257
13 1850 3.4225e6 7.522941 56.59464
14 2700 7.29e6 7.901007 62.42591
15 3400 1.156e7 8.131531 66.12179
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

...•..... ......... ___ a_a_e. -_ .......
~ttan: 1C1163 23612019 85.65983 513.2821

:======...................D.....................• n, E•••___._._••a=:la.===========znz:lllUlC••••••••••• :
Calculate d: d • Sum(xt-Z) . (1/n)·(su.(lt)~Z) d • 15745034 (nonmel distribution)

d • 24.10843 (log-normal distribution)
c:Dam=.== a••••a=•••=••••••••••••••••



"n ."' ,\ ...

, ;.t~}~·
SHAPIRO AND WILK WTEST FOR GOqDNE~~'OF FIT - PAGE TWO OF THREE

••=======D-====================...====_==_===========a==*==a~====================================================
~ .

kms

01/05/95Date:
Filename:
Operator:

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (US/kg); Sediment ,

. ' ~ . . .
:=======================================================================================-========================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:---------_.. -----_.-----_ .._----_._---_ ----_.-- _-------------------------------------------------------:

Normal Distribution: Ai X[n-;+1] - X[i] A;*(X[n-;+1] - Xl;])

~515

.3306

.2495

.1878

.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.337e3
2.63e3

1.755e3
7.ge2
3.ge2

ge1
7e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7186e3
8.6948e2
4.3787e2
1.4836e2
5.2767e1

7.92eO
3.031eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

SLII1II8t ion:
SLII1II8tion**2:

3.2380e3
1.0485e7

Wcalc .. .6658957 Wtable .. .881 Wcalc . Wteble c -.215104



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
ac~=::.a::============~===========I:lIZ::===-D:==.-=====ec=================IUI=======--================ =====:

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (US/kg); Sediment

Date:
Filename:
Operator:

01/05/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1l - X[il»)**2
:------------------------_..-------------------_ .. ------_ ...._------_.- ...._-----------_.- ..-------_ ...._------_.:

Log-normal Distribution: Ai X[n-;+1l - X[i] Ai*(X[n-i+1l - X[;l)
.. --_ .. - ._----_._------ -----.------_.------

.515 3.988396 2.054024
.3306 3.652512 1.207520
.2495 2.969064 .7407815
.1878 2.101914 .3947395
.1353 1.446919 .1957681
.088 .4462871 .0392733

.0433 .3285041 .0142242
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

--_ .... _-
SUlIlI8tion: 4.646331
SUlIlI8t ion!*2 : 21.58839

Wcalc = .8954706 Wtable • .881 Wcalc - Wtable = .0144706
:============aa:================== aeD :=:••==============:====================:am:

Arithmetic Average: n4.2 GeaRtl"ic Mean: 302.0689
.==========================~=====D=.D •••••••••••••••••••••••••••••••••e::=:=======================================



~' '

UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem!cal:
er MatrlX: _

Benzo(b)fluoranthene (ug/kg); Site 2 weapons Area; NSB~NLON

Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)-2 (Xi -Xbar)-2
---. __ ._.- ------------ ._.------_.-

1 140 4.941642 1132805. 1.820140
2 150 5.010635 1111619. -1.638740
3 160 5.075174 1090632. 1.477669
4 160 5.075174 1090632. 1.477669
5 205 5.323010 998667.1 .9365556
6 220 5.393628 968912.1 •804S610
7 320 5.768321 782045.4 .2729509
8 350 5.857933 729885.4 - .1873460
9 350 5.857933 729885.4 .1873460
10 820 6.709304 147712.1 .1751727
11 990 6.897705 45938.78 .3683724
12 2200 7.696213 991352.1 1.975275
13 2500 7.824046 16787'52. 2~350941

14 4600 8.433812 11530552 4.592636
15 4900 8.496990 13657952 4.867418
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 1204.333 6.290768 1618.803 1.28S443
539.5676

Upper 95X confidence limit on arithmetic llleen: 1940.384
Upper 95X confidence limit on geometric lIeen: 3734.856



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
-==-aag",===-========--===========-=aD:::===~===a======--===="'==--.D=.====================::==:=='I' ,

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (ug/kg)i Sediment

Date:
Filename:
Operator:

01/05/95

!ems

Enter Number of OCcurrences (n): 15 (n nust be >= 3)
:===-====.===a===.================...=.======-==========~=========================cc============================:

Enter Variates (X): Sllq)le X X-2 LN[X) U[x)-2
-------- --------- --------- ._.------ ---------

1 140 1.96e4 4.941642 24.41983
2 150 2.25e4 5.010635 25.10647
3 160 2.56e4 5.075174 25.75739
4 160 2.56e4 5.075174 25.75739
5 205 4.2025e4 5.323010 28.33444
6 220 4.84e4 5.393628 29.09122
7 320 1.024e5 5.768321 33.27353
8 350 1.225e5 5.857933 34.31538
9 350 1.225e5 5.857933 34.31538

10 820 6.n4e5 6.709304 45.01476
11 990 9.801e5 6.897705 47.57833
12 2200 4.84e6 7.696213 59.23169
13 2SOO 6.25e6 7.824046 61.21570
14 4600 2.116e7 8.433812 71.12918
15 4900 2.401e7 8.496990 n.19885
16 0 0 0,
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... . ........ ------.-- ---------
S-tl_: ,~ MIo4J625 94.36152 616.7395

:•••••=c.................................. I II •• ...................=:======••:==•••••=-=:
Calculate d: d • SUIl(lI!-Z> C'''''-C''.' ,-1> .- 36687343 (normal distribution).- 23.13309 (log-normal distribution)

=====:_:c==:.............................. • ......................a==.=============masassa=



....·F: ';,-.,
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SHAPIRO AND WILK WTEST FOR GOODNESS OF .FIT - PAGE TWO OF THREE
======================--=======--==--=======--==============a:a=======================================================

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene Cug/kg)i Sediment

Date:
Filename:
Operator:

01/05/95

Icms
:==========c=====c============================================================================--==================:

Calculate W: W= C1/d)*CSumCAf*CX[n-I+1] - X[i]»)**2
:----------------------------------------------------------------------------------------------------------------:

Normal Distribution:

SUIIIIlI t f on:
SUIIIIlItion**2:

Ai

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[l]

4.76e3
4.45e3
2.34e3
2.04e3
7.85e2

6e2
3e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[l])

2.4514e3
1.4712e3
5.8383e2
3.8311e2
1.0621e2

5.28e1
1.299eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

5.0498e3
2.5501e7

Wcalc = .6950816 wtable • .881 wealc . wtable = -.185918
~==================c=========.= =======::e=======:=======:===:=====:======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene CUS/kg); Sediment

Date:
FileNDe:
Operator:

01/05/95

kms

calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
--------------.---------------_.----------------------._-.-------------.--------------------_.-------------------­. .

Log-normal DistribuUon: Ai X[n-i+1] - X[i] Ai*CX[n-i+ll • X[i])
-- ...--- --------------- ----------.---------

.515 3.555348 1.831004
.3306 3.423176 1.131702
.2495 2.748872 .6858436
.1878 2.621039 .4922311 .
.1353 1.574695 •2130562
.088 1.315677 .1157796

.0433 .0896122 .0038802
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SU11118t Ion: 4.473497
SUIIII8t Ion**2": 20.01218

Wcale = .8650887 Wtable • .881 Weale - Wtable = -.015911

Arithmetic Average: 1204.333 eoec-trlc: Mean: 539.5676



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemi cal:
er Matrix:

Benzo(k)fluoranthene (ug/kg); Site 2 Weapons Area; NSB-NLON
Sediment

.Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xber)**2 (Xi-Xber)**2
.. ----_._. ------------ . ... ----------

1 120 4.787492 531441 1.578175
2 120 4.787492 531441 1.578175
3 205 . 5.323010 414736 .5194605
4 215 5.370638 401956 .4530744
5 240 5.480639 370881 .3170897
6 255 5.541264 352836 .2524887
7 265 5.579730 341056 .2153111
8 280 5.634790 323761 •16n454
9 290 5.669881 312481 .1397752
10 345 5.843544 254016 .0400807
11 620 6.429719 52441 .1489755
12 630 6.445nO 47961 .1615829
13 1950 7.575585 1212201 2.346529
14 2100 7.649693 1565001 2.579064
15 5100 8.536996 18071001 6.216294
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 849 6.043746 1330.500 1.092616
421.4689

Upper 95% confidence l Imi t on ari thmetic mean: 1453.963
Upper 95% confidence limit on geometric lIll!an: 1785.161

I.



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
BenzO(k)f luoranthene (ug/kg); Sediment

Date:
Filename:
Operator:

01/05/95

kms

: Enter Number of OCcurrences (n): 15 (n must be >= 3)
:a========================~======c================.=======-==========:C========--=================================:

Enter Variates (X): S~le X X-2 LN DC] LNDC]-2
-------- .-------- -_ ..._--- --------- ---------

1 120 1.44e4 4.787492 22.92008
2 120 1.44e4 4.787492 22.92008
3 205 4.2025e4 5.323010 28.33444
4 215 4.6225e4 5.370638 28.84375
5 240 5.76e4 5.480639 30.03740
6 255 6.5025e4 5.541264 30.70560
7 265 7.0225e4 5.579730 31.13338
8 280 7.84e4 5.634790 31.75085
9 290 8.41e4 5.669881 32.14755

10 345 1. 1903e5 5.843544 34.14701
11 620 ·3.844e5 6.429719 41.34129
12 630 3.969e5 6.445720 41.54730
13 1950 3.8025e6 7.575585 57.38948
14 2100 4.41e6 7.649693 58.51780
15 5100 2.601e7 8.536996 72.88030
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.•••..... .._------ --------. ---------
S~tlon: 12m 35595225 90.65619 564.6163

:.aa........................................................................cDa• •••G:a==a==~======a===z.===a=••••:
: calculate d: d • 5unCXt-Z> • C1/n)*Csu.(lt,-Z) d • 24783210 Cnormal distribution)

d • 16.71332 (log-normal distribution)
===~.=C.=B..............................................................aa••c_=a:==::c==c=:::::==-:::_a=:===_.===:



-_r,

SHAPIRO AND WILle WTEST FOR GOOONESSOF FIT • PAGE TWO OF THREE
c========================c:===============================================::=======:=========:====================

Site:
Location:
Chemical:

Site 2 • Area A weapons Center'
NSB-NLON, Groton, connecticut
Benzo<k)fluoranthene cug/~g?; ,S~iment

Date:
Filename:
Operator:

01/05/95

laDs
:aa=======.=======.=======••===--==================-~=============== =============================================:

Calculate W: WD C1/d)*CSumCAi*CX[n-i+1) - X[i))**2
-._.----------_. __ ._----_..--_._._----------_._---_._.---_._----.------.-.----------- ...._---_._--- ..._---------.­. .

Normal Distribution:

SUT1118t ion:
SUTIII8tion**2:

Ai

.515
.3306
.2495
.1878
.1353

.088
.0433

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll • X[i)

4.98e3
1.98e3

1.745e3
4.15e2
3.8e2

ge1
2.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1) • X[i)

2.5647e3
6.545ge2
4.3538e2
7.7937e1
5.1414e1

7.92eO
1.0825eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.7930e3
1.4387e7

Weale = .5805137 Wtable • .881 Weale - Wtable = .•300486
================================Zg•••••••••••••••••••••••••••••••••••••=======:============:==============::======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
8D11ta._s:nn:=a.==.-==_::n:n:r=---=IZ====-=-=--===--=-=II==.=..-======.....................=::a====-========a==~=====.======._:=

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); Sediment

Date:
Filename:
Operator:

01/05/95

kms

:====="=DD===a=================a::a=====--=---n:D===~==================nr="n============--=======================:

Calculate W: W:: C1/d)*CSumCAi*(X[n-i+1] - X[i]»)**2

--------_...---_..-------------------------._-----------------------------_..------------------------------------­. .
Log-normal Distribution:

Wcalc ::

SUlIlIBtion:
SUlIlIBtion**2:

.8640136

Ai

.515
.3306
.2495
.1878
.1353

.088
.0433

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

.sa,

X[n- i+1] - X[i] Ai*CX[n-i+1] - X[i])

._------------- --------------------
3.749504 1.930995
2.862201 .9462436
2.252575 .5620174
1.075082 .2019004
.9490806 .1284106
.3022809 .0266007
.0901511 .0039035

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0 :
0 0
0 0
0 0

---------
3.800071
14.44054

wealc • vUble • -.016986
:============================= ~.~.~."."' ~aN ~ , •••~ ================================:::=:=:

Arithmetic Average: ... ~rIC"": 42' .4689
============.==a=D====aa===-••a ~ ~.I.,.., ~,NM.., E=================================~=a=



,.
,
~,

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem!cal:
er MatriX:

Benzo(a)pyrene (ug/kg); Site 2 Weapons Area; NSB-N~ON

Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2
-------._- ---------.-- . ------------

1 73 4.290459 585327.0 2.370151
2 78 4.356709 5m01.3 2.170554
3 110 4.700480 530081.1 1.275790
4 120 4.787492 515619.7 1.086800
5 130 4.867534 501358.4 .9263186
6 140 4.941642 487297.1 .7891595
7 205 5.323010 400m.4 .2570276
8 210 5.347108 394467.7 .2331744
9 345 5.843544 243114.7 .0001838
10 350 5.857933 238209.1 .0007809
11 610 6.413459 52014.40 .3404373
12 800 6.684612 1449.071 .7303802
13 2400 7.783224 2439636. 3.815127
14 2600 7.863267 3104409. 4.134219
15 4400 8.389360 12687369 6.550379
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 838.0667 5.829989 1275.002 1.32m9
340.3549

Upper 951 confidence limit on arithmetic .....: 1411.1'95
Upper 951 confidence limit on geometric .....: 2652.824



SHAPIRO AND WILK WTEST FOR. GOODNESS OF FIT - PAGE ONE OF THREE
~=z:aaaaz:====.===CC=:::::J:===1I::nu:n:::z::====:====a_"""=&JUU:n=--=e==s=-=-========a:.==:=====--============ e======

She:
Location:
Chemical:

Site 2 • Area A weapons Center
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (U9/kg)i SecHment

Date:
FHenIDe:
Operator:

01/05/95

kms

Enter Number of OCcurrences (n): 15 (n nust be >= 3)
:===z:_c==============================--============:====c:=============ee===:========================:===_=:======:

Enter Variates (X): SBq)le X X**2 LN [X] LN[x]-2
-------- --------- --------- --------- ---------

1 73 5.329e3 4.290459 18.40804
2 78 6.084e3 4.356709 18.98091
3 110 1.21e4 4.700480 22.09452
4 120 1.44e4 4.787492 22.92008
5 130 1.6ge4 4.867534 23.69289
6 140 1.96e4 4.941642 24.41983., 205 4.2025e4 5.323010 28.33444
8 210 4.41e4 5.347108 28.59156
9 345 1.1903e5 5.843544 34.14701

10 350 1.225e5 5.857933 34.31538
11 610 3.721e5 6.413459 41.13246
12 800 6.4e5 6.684612 44.68403
13 2400 5.76e6 7.783224 60.57858
14 2600 6.76e6 7.863267 61.83096
15 4400 1.936e7 8.389360 70.38136
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... --------- ------.-- ___ a_a_e.

~tlon: 12571 D294163 87.44983 534.5120
:=======.m..................................................• .........m........--====.=a•••==................:

Calculate d: d • Sum(xt"2) • C1/n)*Csu.(II)"2) d • 22758827 (normal distribution)
d • 24.68048 (log-normal distribution)

.==a==.====..................................................... •••••••••••••••••= ~ccD.aaDD•••D.=C ..



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
_===caa===:======:==:=======:=:==:=====:==========================================================================

Icms

01/05/95Date:
Filename:
Operator:

Site:
•. Location:

Chemical:

Site 2 -Area A Weapons Center
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/k9); Sediment

i ~: o'. ... _

:_•••=========a==============--==a===--===========ca===============================================================:
: Calculate W: W.. (1/d)*(Sum(Ai*(Xln-i+1] - Xli]»)**2
:-._----------_...---------------_ ..----------------------------------------------------------------------.----_.:

Normal Distribution: Ai XIn- i+1] - X[i] Ai*(Xln-i+1] - Xli])

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.327e3
2.522e3
2.29e3
6.8e2
4.8e2
2.1e2
1.4e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.2284e3
8.33ne2
5.7136e2
1.2770e2 ­
6.4944e1

1.848e1
6.062eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

SUIIIIlltion:
SUIIIIlltion**2:

3.8507e3
1.4828e7

Wcalc ~ .6515305 Wtable .. .881 Wcalc - Wtable.. -.229470
======================================cca========••ca===c=:=::::============================================e=====



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON. Groton. Connecticut
Benzo(a)pyrene (US/kg); Sediment

Date:
Filename:
Operator:

01/05/95

kms

': Calculate W: W=(1/d)*(Sum(Ai*(X(n-i+1] - X(i]»)**2
:_ •• .-------_•• _----------------------------------.-------- we:

Log-normal Distribution: Ai X[n- i+1] - X(i] Ai*(X(n-i+1] - X(i])
-_ ...... -_.-_.......--- ._--------._-----_.-

.515 4.098900 2.110934
.3306 3.506558 1.159268
.2495 3.082744 .7691445
.1878 1.897120 .3562791
.1353 1.545925 .2091636
.088 .9162907 .0806336

.0433 .5205344 .0225391
0' 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-----_ ...
Sl.IIIII8tion: 4.707962
Sl.IIIII8t ion**2 : 22.16490

Wealc c .8980741 Wtable • .881 Weale - Wtable c .0170741

Arithmetic Average: 838.0667 ~trie Mean: 340.3549
e=c=====::e==::_=::======::=::::=•••••••••••••••••••••••••cm:•••••••••========::========:::============:===:=c:e::



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Dibenz(a,h)anthracene (ug/kg); Site 2 weapons Area;. NSB-NLON
er Matrix:· Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)**2 (Xi -Xbar.>**2
---------- ------------ ------------

1 52 3.951244 57344.28 2.525207
2 160 5.075174 17283.48 .2163738
3 205 5.323010 7476.484 .0472296
4 215 5.370638 5847.151 .0287966
5 240 5.480639 2648.818 .0035635
6 255 5.541264 1329.818 .0000009
7 265 5.579730 700.4844 .0015521
8 275 5.616771 271.1511 .0058427
9 '280 5.634790 131.4844 .0089219
10 285 5.652489 41.81778 .0125788
11 300 5.703782 72.81778 .0267155
12 315 5.752573 553.8178 .0450454

• 13 345 5.843544 2865.818 .0919367
14 ·350 . 5.857933 3426.151 .1008694
15 830 6.721426 290018.2 1.394978
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 291.4667 5.540334 166.9071 .5675519
254.7630

Upper 95X confidence limit on arithmetic lllean: 367.3574
Upper 95X confidence limit on geometric lllean: "'.3263



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
~===••-==--=~a=:-=-===-_""'==='..."=p-====:::nnrrnr==s:nnr::a..==cnnnnan:nn"~--=====.==.======================

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (US/kg); Sediment

Date:
FHeneme:
Operator:

01/05/95

kms

Enter Number of'OCcurrences (n): 15 (n nust be >= 3)
:=====================--=================================--==--=-====================================---===========:

Enter Variates (X): SBq)le X X-2 LN[X] LN[X]**2
-------- _._------ -----.... --------- ---------

1 52 2.704e3 3.951244 15.61233
2 160 2.56e4 5.075174 25.75739
3 205 4.2025e4 5.323010 28.33444
4 215 4.6225e4 5.370638 28.84375
5 240 5.76e4 5.480639 . 30.03740
6 255 6.5025e4 5.541264 30.70560
7 265 7.0225e4 5.519730 31.13338
8 275 .7.5625e4 5.616771 31.54812
9 280 7.84e4 5.6347'90 31.75085

10 285 8.1225e4 5.652489 31.95063
11 300 9e4 5.703782 32.53313
12 315 9.9225e4 5.752573 33.09209
13 345 1.1903e5 5.843544 34.14701
14 350 1.225e5 5.851933 34.31538
15 S30 6.889e5 6.721426 45.1m6
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 O. 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

............... . ......... --------- ---------
"-tl~; 4111 \M4S04 83.10501 464.9391

:==========p.=.~m=c.c .................... I. II •..................================c=======.=:
Calculate d: d • SUD(xt-Z) et",)·("., )-,) • • 390011.7 (normal distribution)

• • 4.509612 (log-normal distribution)
==============••==•••a .................. I r •• •••••••• ...............aa.==.==============•••==••a



". _.'

SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a=================a======================================== =~======:c=============================================

Site: Site 2 - Area A Weapons Center Date: 01/05/95
Location: NSB-NLON, Groton, Connecticut Fi lename:
Chemical: DibenzCa,h)anthracene C~/~g)~ ,Sediment Operator: kms

:================================================================================================================:
Calculate W: W~ C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2

: '. ••• ----._-----------------------------------------_._---. a_a:

Normal Distribution:

SUlIlI8t ion:
SUlIlI8tion**2:

Ai

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

7.78e2
1.ge2
1.4e2

1e2
6e1
3e1

1.5e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

4.0067e2
6.2814e1
3.493e1
1.878e1
8.118e0
2.6480

6.495e-1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

5.286Oe2
2. 7942e5

Wcalc ~ .7164388 Wtable • .881 weelc '. wteble ~ -.164561
c=:c=ee==::===:===:=====:::=: a=_ceccc==c====::===:=:=====::=:::=::=:::=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg); Sediment

Date:
Filenlllle:
Operator:

01/05/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: .•• ---------.------_ •••• ------- .•• ----_•. ------------ a:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X[n-i+1] - X[i])
._------ ----------.-.-- -----------._-------

.515 2.770182 1.426644
.3306 .7827593 .2587802
.2495 .5205344 .1298733
.1878 .3819346 .071n73 ,.
•1353 .2231436 .0301913
.088 .1112256 .0097879

.0433 .0550598 .0023841
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Surmation: 1.929388
Surmat i0"**2: 3.n2538

Wcalc = .8254674 Wtable • .881 Wcalc . Wtllble • -.055533
:=============~.==E=============•••••••••••••••••••••••••••••••••••••••===3===.=============================c==_e:

Arithmetic Average: 291.4667 coec.etrlc Mean: 254.7630
==============.=======~===== ••===•••••••••••••••••••••••••••••••••••••••====================================e=c===



· .','

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem~cal:

er MatrIx:
Indeno(1,2,3-cd)pyrene (ug/kg); Site 2 "weapons Area; NSB-NLON
Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi-Xbar)-2 (Xi -Xbar)-2
---------- ------------ ------------

1 49 3.891820 295211.1 2.313465
2 51 3.931826 293041.8 2.193368
3 71 4.262680 271788.4 1.322841
4 86 4.454347 256373.4 .9186855
5 86 4.454347 256373.4 .9186855
6 98 4.584967 244365.4 .6853533
7 99 4.595120 243377.8 .6686468
8 160 5.075174 186912.1 .1140104
9 200 5.298317 153925.4 .0131127
10 205 5.323010 150027.1 .0080673
11 480 6.173786 12618.78 .5790570
12 500 6.214608 8525.444 .6428511
13 1200 7.090077 369258.8 2.813163
14 2300 7.740664 2916125. 5.418822
15 3300 8.101678 7331459. 7.229912
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 592.3333 5.412828 963.2306 1.358572
224.2649

Upper 95X confidence limit on arithmetic mean: 1030.303
Upper 95X confidence limit on geometric mean: 1910.181



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site: Site 2 - Area A weapons Center Date: 01/05/95
Location: NSB-NLON, Groton, Connecticut Ffl er'I8III8:

Chemical: Indeno(1,2,3-cd)pyrene (ug/kg); Sediment Operator: Icms
:.---=D~.....=a=•••R==.==.=....==.==-=======.=--=••:a:=s=:=•••=====aa·==n--=-=----===•••=--=====aa:===========c=gD:
. Enter Number of OCcurrences (n): 15 (n nust be >= 3)
:=========================:c=======--=--===============================--===____~================================:

Enter Variates (X): SlIq)le X X-2 LN DC] LNDC]-2
-------- --.------ --------- --------. ---------

1 49 2.401e3 3.891820 15.14627
2 51 2.601e3 3.931826 15.45925
3 71 5.041e3 4.262680 18.17044
4 86 7.39683 4.454347 19.84121
5 86 7.39683 4.454347 19.84121
6 98 9.604e3 4.584967 21.02193
7 99 9.801e3 4.595120 21.11513
8 160 2.56e4 5.075174 25.75739
9 200 4e4 5.298317 28.07217

10 205 4.2025e4 5.323010 28.33444
11 480 2.304e5 6.173786 38.11563
12 500 2.5e5 6.214608 38.62135
13 1200 1.44e6 7.090077 50.26919
14 2300 5.29e6 7.740664 59.91789
15 3300 1.08ge7 8.101678 65.63718
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

--'.._---- ... _----- --------- ------_.-
~tion: II8aS 18252265 81.19242 465.3207

: DCGasa•••=•••=========================:
telculate d: d •

d •
12989383 (normal distribution)
25.84004 (log-normal distribution)



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE TWO OF THREE
a=========a======----======--=============--========--na-=====:-----===========================================:======

kms

01/05/95Date:
Filename:
Operator:

SUe:
Location:
Chemical:

Site 2 • Area A weapons Center
NSB-NLON, Groton, Connecticut
Indeno( 1,2,3-cd)pyrene (ug/kg); Sediment

, ". 1~ _ 1_.• :t
:••=======.m....===========-=============================-============c====z=======••====c==••=======c===========:
: Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:----------------------------------------------------------------------------------------------------------------:

Normal Distribution: Ai X[n- i+1] - X[i] Ai*(X[n-i+1] - Xli])

.515
.3306
.2495
.1818
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.251e3
2.249e3
1.129e3
4.14e2
3.94e2
1.01e2
1.01e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.6143e3
1.4352e2
2.816ge2
1.114ge1
5.3308e1
9.416eO

4.3133eO
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

SlJlIlIlI t ion:
SlJlIlIlItion**2:

2.8443e3
8.0901e6

Wealc = .6228269 Wtable • .881 wealc - Wtable = -.258113
cec==ce===cc==============:::==== c :==:===========:==========:=========::=cc=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
.===========================--===========-===-c-========~ennr=-==== ...===--=-==================================

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Indeno(1,2,3-cd)pyrene (ug/ltg); Sediment

Date:
Filename:
Operator:

01/05/95

Icms

Calculate W: Wa (1/d)*(Sum(Ai*(X[n-i+1] - X[I]»)**2
: •. .. --- .. _------_ ••. -._--_ .• ------------------------------ a:

Log-normal Distribution:

SUIITIll t ion:
SUIITIlltion**2:

Ai

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] • X[i]

4.209857
3.808839
2.827397
1.760261
1.719439
.7380425
.7031975

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - XCi])

2.168077
1.259202
.7054355
.3305770
.2326401
.0649477
.0304485

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.791327
22.95682

Wcalc = .8884204 Wtable • .88' WUilc • VUble • .0074204
:============================.=D••••••••~NN__ ~.~'N'~""""''' ••LE ••••a:.a:=c:.ec:=::=:==:::=:=:=:__:=:=:_==:

Arithmetic Average: 592.3lD ~r,( ...,,: 224.2649
~==========================.==== ~.N.N.N••••' ••~••~.~.N.~""••".U.NN.'••"~"".C:================ ==============ce======



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Antimony (~/kg); Site 2 Weapons Area; NSB-NLON
er Matrix: Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)-2
---------- ------------ ------------

1 1.6 .4700036 13.1769 .9164416
2 1.85 .6151856 11.4244 .6595512
3 1.95 .6678294 10.7584 .5768157
4 2.45 .8960880 7.7284 .2822002
5 2.55 .9360934 7.1824 .2412969
6 2.95 1.081805 5.1984 .1193758
7 3.2 1.163151 4.1209 .0697818
8 3.25 1.178655 3.9204 .0618309
9 4.7 1.547563 .2809 .0144599
10 5.1 1.629241 .0169 .0407746
11 7.3 1.987874 4.2849 .3142288
12 7.8 2.054124 6.6049 .3928914
13 8.95 2.191654 13.8384 .5842161
14 9.8 2.282382 20.8849 .7311433
15 15 2.708050 95.4529 1.640287
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 5.23 1.427313 3.825422 .6889586
4.167487

Upper 95" confidence limit on arithmetic -.en: 6.969315
Upper 95" confidence limit on geometric -.en: 8.051376

J



SHAPIRO AND YILK WTEST FOR·GOODNESS OF FIT' PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A weapons center
NSB-NLON, Groton, Connecticut
Antimony (ns/kg); Sediment

Date:
Filerwme:
Operator:

01/05/95

kms

Enter Number of OCcurrences (n): 15 (n must be >= 3)
:============================================================================--========--==========================:

Enter Variates (X): Sllq)le X X**2 LN [X] LN[x]-2
-------- -----.-.- --------- --------- ---------

1 1.6 2.5680 .4700036 .2209034
2 1.85 3.422580 .6151856 .3784534
3 1.95 3.802580 .6678294 .4459961
4 2.45 6.002580 .8960880 .8029737
5 2.55 6.502580 .9360934 .8762708
6 2.95 8.702580 1.081805 1.170302
7 3.2 1.024e1 . 1.163151 1.352920
8 3.25 1.0563e1 1.178655 1.389228
9 4.7 2.20981 1.547563 2.394950

10 5.1 2.601e1 1.629241 2.654425
11 7.3 5.32ge1 1.987874 3.951~

12 7.8 6.084e1 2.054124 4.219424
13 8.95 8.0103e1 2.191654 4.803345
14 9.8 9.60481 2.282382 5.209269
15 15 2.25e2 2.708050 7.333536
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... ......._- --------- ---------
~ttCl": 71.45 615.1675 21.40970 37.20364

:c=a••====c......................... _..
I I ................s.=-a•••=••••====-.==••===.aaa•••••••••• :

Calculate d: d • SUlI(llt-Z) . (1/n)-(SUI(lt)-Z) d • 204.874 (nol'lll8l distribution)

d • 6.645296 (log-noI'lll8L distribution)
=====:=::=...................................... ......................................:=aca•••a •••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
~===========================================D::==-=========================== ================:======:=:::=========

Site: Site 2 - Area A Weapons Center Date: 01/05/95
Location: NSB-NLON, Groton, Connecticut Filename:
Chemical: Antimony (~/kg); Sediment Operator: Icms

:.===c=========================================~=;~~=======---a====== =====----===-===============================:
Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2

:---_.._---------------------------------------------------.-----.---------------------.----------.--------------:
Normal Distribution:

SUlIlI8tion:
SUlIlI8tion**2:

A;

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- ;+1] - X[i]

1.34e1
7.95eO

7eO
5.35eO
4.75eO
2.15eO
1.5eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

A;*(X[n-;+1] - Xl;])

6.901eO
2.6283eO
1.7465eO
1.0047eO
6.427e-1
1.892e-1
6.495e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.3177e1
1.7364e2 :'

Wcale J: .8475546 Wtable • .881 Wcale - Wtable I: -.033445
c==========c==~===cc=============== ••••••••••==•••••••••••acc.a•••emcaeccce===:=:::==============:=========:=eccee



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
====II.II.===:;n::===-=.=z:nn:II=======znnullI~=zr=:::z:==:n::u:=-====::z-======CIUIIl:.==.-===&I==.II=.-====-=-==== =:==::::::==:::

Site:
Location:
Chemical:

Site 2 - A~ea A weapons Cente~

NSB-NLON. G~oton. Connecticut
Antimony (~/kg); Sediment

-Date:
-Fi lenlIIIIIe:

Ope~.to~:

01/05/95

kms

-. Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: •• ------------------._----_ •• -------------------._------ a:

Log-normal Dist~ibution: Ai X[n- i+1] - X[i) Ai*(X [n- i+1] - X[i)
-------- ---------.----- --------------------

.515 2.238047 1.152594
.3306 1.667197 .5511752
.2495 1.523824 .3801941
.1878 1. 158036 .2174791
.1353 1.051781 .1423060
.088 .5474354 .0481743

.0433 _ .3844117 .0166450
0 0 0
0 0 0
0 0 0
0 0 0
O. 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SLIIIIl8tion: 2.508568
SLIIIIl8tion**2: 6.292912

Wcalc " •9469n5 Wteble • .881 WCelc - Wteble II .0659n5
:=================================•••••••••••aa=•••••••••ca ========================================cc=:

A~ithmetic Ave~ege: 5.23 coec-tric Meen: 4.167487
=================================c ==•••••••••••=•••••~============================================ ====



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrb:

Arsenic (mg/kg); Site 2 weapons Area; NSB-NLON
Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)-2 (Xi-Xbar)-2
._-------- ------------ ------------

1 1.2 .1823216 29.0521 2.230062
2 1.4 .3364722 26.9361 1.793426
3 1.6 .4700036 24.9001 1.453609
4 4.6 1.526056 3.9601 .0223815
5 5.1 1.629241 2.2201 .0021548
6 5.6 1.722767 .9801 .0022190
7 6.2 1.824549 .1521 .0221678
8 6.4 1.856298 .0361 .0326298
9 6.7 1.902108 .0121 .0512781
10 6.9 1.931521 .0961 .0654646
11 8.4 2.128232 3.2761 .2048204
12 ·9.6 2.261763 9.0601 .3435159
13 10.25 2.327278 13.3956 .4246045
14 ".4 2.433613 23.1361 .5744920
15 13.5 2.602690 47.7481 .8593825
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 6.59 1.675661 3.634763 .7598030
5.342324

Upper 95:11 confidence limit on arithmetic mean: 8.242684
Upper 95:11 confidence limit on geometric mean: 1'.57'929



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 • Area A weapons Center
NSB-NLON, Groton, Connecticut
Arsenic (~/kg); Sediment

Date:
FHename:
Operator:

01/05/95

Ians

Enter Number of OCcurrences (n): 15 (n must be >= 3)
:================================================================================================================:

Enter Variates (X): S~le X X-2 LN [X) LN[x)-2
-------- --------- --------- --------- ---------

1 1.2 1.44eO .1823216 .0332412
2 1.4 1.96eO •3364n2 .1132136
3 1.6 2.56eO .4700036 .2209034
4 4.6 2.116e1 1.526056 2.328848
5 5.1 2.601e1 1.629241 2.654425
6 5.6 3.136e1 1.n2767 2.967'925
7 6.2 3.844e1 1.824549 3.328980
8 6.4 4.096e1 1.856298 3.445842
9 6.7 4.48ge1 1.902108 3.618013

10 6.9 4.761e1 1.931521 3.730775
11 8.4 7.056e1 2.128232 4.529370
12 9.6 9.216e1 2.261763 5.115572
13 10.25 1.0506e2 2.327278 5.416222
14 11.4 1.2996e2 2.433613 5.922474
15 13.5 1.8225e2 2.602690 6.m994
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
3S 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

........ ~ ~ .. .. ........ _. --------- ---------
~tt.: •.18 a..J125 25.13491 50.19980

:.a••===............................ •.............c.===============c.c=.==••:
Calculate d: d • ~(xt-l) ('''''-C''.' ,-1> .- 184.961 (normal distribution).- 8.082209 (log-normal distribution)

=============.====........................ •..........sac.============================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a====:=======================================---=====-=:=====================:C==========:==:====:==::=============

kms

01/05/95Date:
Filename:
Operator:

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Comecticut
Arsenic (mu/kg); Sediment

, " •.~ ••.•. f ~.

:=======--============================m============_ 3 ===========================================================:
Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1) - X[i))**2

--------------------------------------------------._-------------------------------------------------------------­. .
Normal Distribution: Ai X[n-i+1) - X[i) Ai*(X[n-i+1) - X[i)

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.23e1
1e1

8.65eQ
SeQ

3.3eQ
1.3eO
5e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.3345eO
3.306e0

2. 1582eQ
,9.3ge-1
4.465e-1
1.144e-1
2.165e-2

o
o
o
o
o
o
o
p
o
o
o
o
o
o
o
o
o
o

':

SUIIIl8tion:
SUIIIl8t i on**2':

1.3320e1
1.n43e2

Wcalc • .9592732 Wteble • .881 weele - Wteble = .0782732
D



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_===--::=:c:z==================:::::n:u::::==--======..==.._==..=:==.....I=:=-..........==....=-Dl:C=============---========================

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Arsenic Cqj/kg)i Sediment

Date:
FHerwae:
Operator:

01/05/95

:==::=============:zu::=======J:..==-==u=:=:aa-=============~D:===---=========--===auzz:=JUI=-=======II'CI::U:z::============:

Calculate W: W" C1/d)*CSumCAI*CX[n-i+1] - X[i]»)**2
-----------_ ..._-------------_ ..._--_._._-----------------_._------_ .....--------.-----------------._.-----------­. .

Log-normal Distribution: Ai X[n-I+1] - X[i] Af*CX [n- i+1] - X[i])
-------- --------.-----. --------------------

.515 2.420368 1.246490
.3306 2.097141 .6933149
.2495 1.857274 .4633899
.1878 .7357068 .1381657 .
.1353 .4989912 •0675135
.088 .2087548 .0183704

.0433 .0775582 .0033583
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------ ...
Sl.II1lI8tlon: 2.630602
Sl.II1lI8t Ion**Z-: 6.920068

Wcalc .. .8562101 Wtable • .881 Wcalc - Wtable .. - .024790
:============================-= ================================a=======a==:

Arithmetic Average: 6.59 eoec-trlc Mean: 5.342324



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem! cal:
er MatrIx:

Beryllium (ms/kg): Site 2 Weapons Area: NSB-NLON
Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)-2 (Xi-Xbar.)-2
---_ .. _---- --.--------- ------------

1 .275 -1.29098 .1320111 .5851821
2 .285 -1.25527 .1248444 .5318112
3 .315· -1.15518 .1045444 .3958554
4 .5 -.693147 .0191361 .0279341
5 .53 - .634878 .0117361 .0118518
6 .6 -.510826 .0014694 .0002306
7 .6 -.510826 .0014694 .0002306
8 .62 -.478036 .0003361 .0023017
9 .65 -.430783 .0001361 .0090686
10 .75 -.287682 .0124694 .0568013
11 .75 -.287682 .0124694 .0568013
12 .75 -.287682 .0124694 .0568013
13 .85 - .162519 .0448028 .1321274
14 1 0 .1308028 0
15 1.1 .0953102 .2131361 .3860415
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: .6383333 -.526012 .2422857 .4011625
.5909569

Upper 95% confidence limit on arithmetic mean: .7484978 .
Upper 95% confidence limit on geometric lIIean: .7910276



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Beryll iun (qj/kg); Sediment

Date:
Ffl enIIIIIe:

Operator:

01/05/95

Icms

Enter-Number of OCcurrences (n): 15 (n RUSt be >= 3)
:a=~==========a:================.=====-==--=-========-====================c=a======================ce--===========:

Enter Variates (X): ~le X X-2 LNOC] LNOC]-2
....---- .. ------- --_.-._-- --_ .. -._ . ---_.----

1 .275 7.563e-2 -1.29098 1.666640
2 .285 8. 123e-2 -1.25527 1.575693
3 .315 9.923e-2 -1.15518 1.334447
4 .5 2.5e-1 -.693147 -.4804530
5 .53 2.80ge-1 -.634878 .4030704
6 .6 3.6e-1 -.510826 .2609428
7 .6 3.6e-1 -.510826 .2609428
8 .62 3.844e-1 -.478036 .2285182
9 .65 4.225e-1 -.430783 .1855739

10 .75 5.625e-1 -.287682 .0827610
11 .75 5.625e-1 -.287682 .0827610
12 .75 5.625e-1 -.287682 .0827610
13 .85 7.225e-1 -.162519 .0264124
14 1 1eO 0 0
15 1.1 1.21eO .0953102 .0090840
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0

. 35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0._._--_.- ......... ---_ ... -- ._._.- ..-
5~tlon: 9.575 6.933875 -7.89018 6.680061

:•••==••a:..............................................................-=.:a..........=__=:===:======:=_:_=••••• :
Calculate d: d • 5111(XI-2) • (1/n)-(su.(II)-2) d • .8218333 (normal distribution)

d • 2.529728 (log-normal distribution)
••••a ............................................ ......................=•••••••==_•••=•••=======_•••••=:•••==



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
_.=z============ac:============s========c:=================---ec-==========--======================================

Site: Site 2 - Area A Weapons Center Date: 01/05/95
: ·Location: NSB-NLON, Groton, Connecticut Filename:

Chemical: Beryll iun (~/kg); Sediment Operator: Icms
:=========ca===.=====.========a======--============-=.===~===== ec==================a============================mc:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:._------------------------~-------------------------------------------------------------------------------------:

Normal Distribution:

SUIIlI8tion:
SUIIlI8t ion**2:

Ai

.515
.3306
.2495
.1878
.1353
.088

.0433
o

.0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1l - X[i]

8.25e-1
7.15e-1
5.35e-1
2.5e-1
2.2e-1
1.5e-1

5e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] .- Xli])

4.24ge-1
2.364e-1
1.335e-1
4.695e-2
2.9ne-2
1.32e-2

2. 165e-3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

8.868e-1
7.864e-'

Wcalc = .9569401 Wtable • .881 Wcalc - Wtable .. .0759401
c=ce===ce=e===ccc=cee===:=:==:::: ::===:::=============:============:========



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Connecticut
Beryll iun C~/kg); Sediment

Date:
Filename:
Operator:

01/05/95

Ians

Calculate W: W= C1/d)*CSun(Ai*CX[n-i+1] - X[i]»)**2
: • • --------._._._---------------------------------------- we:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*CX[n-i+1] - X[i])

Wcalc =

S~tion:

S~tion**2:

.9166998

.515
.3306
.2495
.1878
.1353

.088
.0433

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Wtabl•• ..,

1.386294
1.255266
.9926637
.4054651
.3471962
.2231436
.0800427

o
o
o
o
o
o
o
o
o
o
D
o
o
o
o
o
o
o

WICa l c • "ult)l. •

.7139416

.4149910

.2476696

.0761463

.0469756

.0196366

.0034658
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.522827
2.319001

.0356998

.:

:====================_======= ' ,••••~.N.N•••••••-. ,..,~I••,.~••••,., ~ ===========c===e:====:===::_.===:==:::
Arithmetic Average: .63&13D '-"rtc ...,,: .5909569

••c••c::::::::::::••:::::.: N.NN.~ =ca.=================================



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Cedniun (~/kg); Site 2 weapons Area; NSB-NLON
er Matrix: Sediment

Enter number of samples: 15
Degrees of Freedom: 14 .

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xber)-2 (Xi -Xber)-2
...... _........ ._---------- _._--- .._----

1 .215 -1.53712 4.710347 .8109937
2 .245 -1.40650 4.581027 .5927948
3 .255 -1.36649 4.538320 .5327925
4 .315 -1.15518 4.286280 .2689639
5 .32 -1.13943 4.265602 •2528n1
6 .33 .-1.10866 4.224395 .2228758
7 .365 -1.00786 4.081747 .1378582
8 .37 -.994252 4.061568 .1279399
9 .38 -.967584 4.021362 .1095733
10 .41 - .891598 3.901942 .0650417
11 .425 -.855666 3.842907 .0480051
12 .55 -.597837 3.368448 .0014999
13 1 0 1.919148 0
14 1.1 .0953102 1.652082 .5356418
15 29.5 3.384390 735.2051 16.16808
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 2.385333 -.636565 7.505523 1.191486
.5291066

Upper 95% confidence limit on arithmetic .....: 5.1'98007
Upper 95% confidence limit on geometric .....: 2.855492



SHAPIRO AND YILK Y TEST FOR· GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Yeapons Center
NSB-NLON, Groton, Connecticut
Cac*niun (qJ/kg)i Sediment

Date:
FilenMle:
Operator:

01/05/95

Icms

Enter Number of OCcurrences (n): 15 (n must be >= 3)
:========================m=========--==========a:=======a=================================_=======================:

Enter Variates (X): 5aq)le X X**2 LN [Xl LN[)()-2
--- .. ---- --------- --------- --------- ---------

1 .215 4.623e-2 -1.53712 2.362729
2 .245 6.003e-2 -1.40650 1.978234
3 .255 6.503e-2 -1.36649 1.867300
4 .315 9.923e-2 -1.15518 1.334447
5 .32 1.024e-1 -1·.13943 1.298310
6 .33 1.08ge-1 -1.10866 1.229133.., .365 1.332e-1 . -1.00786 1.015778 .:
8 .37 1.36ge-1 -.994252 .9885376
9 .38 1.444e-1 -.967584 .9362188

10 .41 1.681e-1 -.891598 .7949472
11 .425 1.806e-1 -.855666 .7321645
12 .55 3.025e-1 -.597837 .3574091
13 1 180 0 0
14 1.1 1.2180 .0953102 .0090840
15 29.5 8.7025e2 3.384390 11.45410
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0-_.-._ .. _- .. ------- --------- ---------
~tton: ».78 874.0076 -9.54848 26.35839

:=====••••==.................................... am .........••..••...........a •••••==••==.ma••••••a •••••••• :

Calculate d: d • SlIIl(Xt-Z> . (1/n)-(su.(II)-Z) d • 788.6603 (normal distribution)
d • 20.28016 ( log-norma l distribution)

=====c::=:......................................... •.....~...........=.=.DW=•••==•••~=.===.===.====.a.=••&.=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a:=========================----=========================--=========================================================

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
CedniLIII (~/kg); Sediment

Date:
Filename:
Operator:

01/05/95

Ians.. ,
:••a:aa========================aa========-============a=====================s======a:=m====c=====================:

Calculate W: W= (1/d)*(SLIII(Ai*(X[n-i+1] - X[i]»)**2
-------------------------.----------------------------.----------------------------------------------------------­. .

Normal Distribution:

SUlIll8t ion:
SUlIll8t ion**2:

Ai

.515
.3306
.2495
.1878
.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

2. 9285e1
8.55e-1
7.45e-1
2.35e-1
1.05e-1

8e-2
1.5e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - XCi])

1.5082e1
2.827e-1
1.85ge-1
4.413e-2
1.421e-2
7.04e-3

6.495e-4
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.5616e1
2.4387e2

Wcalc = .3092209 Wtable • .881 Wcalc - Wtable = -.571779
=====================================••==c.=====za•••••_==========================================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_=====--================================================-=====- ====-=:n-=== =======--=====--===============--:-c

Site:
Location:
Chemical:

Site 2 - Area A weapons Center
NSS-NLON, Groton, Connecticut
Caanhlll (~/kg); Sediment

Date:
FileNRe:
Operator:

01/05/95

Icms
:=====-==============================m===========:c========--============= ======~============ ..===========:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
.__ .....---_.--------------------------------------------_._----------- ....-------------_ ..--------_.-.----------­. .

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X [n- i+1] - X[1] )

-------- --------------- --------------------
.515 4.921508 2.534576

: .3306 1.501807 .4964975
.2495 1.366492 .3409397

. .1878 .5573456 .1046695
.1353 .2837682 .0383938
.088 .2170645 .0191017

.0433 .0402739 .0017439
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIIIlItion: 3.535922
SUlIIIlItion**2: 12.50275

Wcalc = .6165015 Wtable • .881 Wcalc • Wtable = •• 264499
:===.=============.============.===••••••••••••••••••••••••••••••••••a=e:=:===========:=====:::=:===========e==e=:

Arithmetic Average: 2.385333 GeaBetric Mean: .5291066
e=============::.:================••••••••••••••••••••••••••••••••••: ••:==:::==::======:====:=::======:=:=::======



UPPER 951 'CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Manganese (mg/kg); Site 2 Weapons Area; NSB-NLON
Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)-2
---------- ------------ ------------

1 19.8 4.379524 130648.5 1.325974
2 101 4.615121 115m.3 .8388952
3 141 4.948760 90152.06 .3390417
4 150 5.010635 84828.50 .2708135
5 153 5.030438 83089.98 .2505952
6 160 5.075174 79103.44 .2078074
7 168 5.123964 74667.38 .1657050
8 172 5.147494 72497.36 .1471016
9 196 5.278115 60149.20 .0639676
10 220 5.393628 48953.04 .0188802
11 315 5.752573 15939.90 .0490799
12 423 6.047372 333.1842 .2666064
13 483 6.180017 1742.784 .4211801
14 1217 7.104144 601782.9 2.474679
15 2640 7.878534 4834487. 5.510763
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 441.2533 5.531033 670.5087 .9392660
252.4044

Upper 95:1: confidence limit on arithmetic lIlean: 746.1258
Upper 95:1: confidence l imi t on geometric lIlean: 763.OS99



SHAPIRO AND WILK WTEST FOR GOODNES~ OF FIT - PAGE ONE OF THREE
.=================--===========--========----=====--=--=========~-======================= ===========================:

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Connecticut
Manganese (~/kg): Sediment

Date:
Filename:
Operator:

01/05/95

kms

Enter Number of OCcurrences (n): 15 (n must be >= 3)
:=======================================================-==============-==-======================================:

Enter Variates (X): S8q)le X )(**2 LN [X] LN[x]-2
------.- --------- --------- --------. ---------

1 79.8 6.3680e3 4.379524 19.18023
2 101 1.0201e4 4.615121 21.29934
3 141 1.9881e4 4.948760 24.49022
4 150 2.25e4 5.010635 25.10647
5 153 2.3409e4 5.030438 . 25.30531
6 160 2.56e4 5.075174 25.75739
7 168 2.8224e4 5.123964 26.25501
8 172 2.9584e4 5.147494 26.49670
9 196 3.8416e4 5.278115 27.85849

10 220 4.84et. 5.393628 / 29.09122
11 315 9.9225e4 5.752573 33.09209·
12 423 1.7893e5 6.047372 36.57071
13 483 2.3329e5 6.180017 38.19261
14 1217 1.4811e6 7.104144 50.46886
15 2640 6.9696e6 7.878534 62.07130
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0.. -.......... .. ........... -----_.-- -----._--
~tl ... : "'I.' W\4715. 82.96549 471.2359

:.=.====.==ca....................... aT . .................a ••:a::••=•••::•••••••••:
Calculate d: d • SUll(X'-Z) ('/91).(.... , ,..,) • • 6294147. (normal distribution)

• • 12.35109 (log-normal distribution)
====eca=a====aa................................... I II I •...................D••a ••DG======a~===.=•••••c=



i

SHAPIRO AND WILK WTEST FOR m~iSSOF FIT - PAGE TW OF THREE
, , .

===-========.==================~=============--=========-~========--=-----==============:=======================

Site:
Locat;on:
Chemical:

Site 2 - Area A Weapons tenter
NSB-NLON, Groton, Connecticut
Manganese C~/kg); Sediment

Date:
Filename:
Operator:

01/05/95

kms
~ .':=a••aa:_=•••=================Daa==a=aa=================__C_============-.========S===~=E==gg======== ••a=====.===:

calculate W: W= C1/d)*CSumCA;*CX[n-;+1] - X[;]»)**2
... -_ ....--_ ... ----_._--_ ..--_ ...-- .... ------_ .... -_ ..--.------.------- ....-----------------._.--------_.-.------­. .

Normal Distribution:

SUlIIl8t ;on:
SUlIIl8tion**2:

Ai

.515
.3306
.2495
.1878
.1353

•088
.0433

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-;+1] - XCi]
--_----- ..----_.
2.5602e3
1.116e3
3.42e2
2.73e2
1.62e2

6e1
2.Be1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

1.3185e3
3.6895e2
8.532ge1
5. 126ge1
2.191ge1

5.28eO .
1.2124eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.8525e3
3.4316e6

Wcalc c .5452073 Wtabl•• .881 we.lc . Wt8ble. • .335793



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
=====================================================-:-=======--====-=----=======================================

Site:
'. Location:

Chemical:

Site 2 - Area A weapons Center
NSB-NLON, Groton, Connecticut
Manganese (qJ/kg)i Sediment

Date:
Filename:
Operator:

01/05/95

kms
:aa:===========================••=========================--========================a:=~====.====================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: .•• .••. . •• •• . .---_ ..• -----_ ...••• ------_._----_ •• ---_ .•. --- .•.•••. _- a:

Log-normal Distribution: Ai X[n-i+1] - XU] Ai*(X [n- i+1] - X[i])
-------- ----.---------. ---------_.---------

.515 3.499011 1.801991
.3306 2.489024 .8228712
•2495 1.231257 .3071986 .
.1878 1.036737 .1946992
.1353 .7221347 .0977048
.088 .3184537 .0280239

.0433 .1541507 .0066747
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

.--------
Sl.mII8t i on: 3.259163
Sl.mII8t i on**2: 10.62214

Weale = .8600167 Wtable • .881 Wealc - Wtable = -.020983
:===========cc=•••===••========•••••••••••••••••••••••••••K•••••••••••••DDD=========================~=C=DC=D •••••:

Arithmetic Average: 441.2533 coec.etrtc Mean: 252.4044
=========:===&===.==D~.=========••••••••••••••••••••••••••••••••••••••••D_:_=:::===::=:======================CD:::



" 't.

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Vanadium (mg/kg)i Site 2 Weapons Areai NSB-NLON
Sediment

Enter number of samples: 15
Degrees of Freedom: 14

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (xt -Xbar)**2
.....••... ............ --_ ... --_._-

1 8 2.07'9442 712.0003 1.787185
2 . 12.8 2.549445 478.8803 .7514335
3 17.5 . 2.862201 295.2669 .3070234
4 18.9 2.939162 249.1136 .2276586
5 24.8 3.210844 97.68028 .0422114
6 31.1 3.43n08 12.84028 .OO043n
7 33.4 3.508556 1.646944 .0085116
8 37.2 3.616309 6.333611 .0400044
9 38.1 3.640214 11.67361 .0501386
10 41.5 3.n5693 46.46694 .095n57
11 44.5 3.7'95489 96.36694 .1437861
12 47.1 3.852273 154.1736 .1900744
13 53.75 3.984344 363.5378 .3226761
14 54.9 4.005513 408.7136 .3471750
15 56.7 4.03m4 484.7336 .3862329
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 34.68333 3.416298 15.62834 .5794254
30.45645

Upper 95~ conf idence limit on arithmetic mean: 41.78935
Upper 95~ confidence I imit on geometric mean: 50.31532



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
=================--================--================ == ==========----============================================

Site:
Location:
Chemical:

Site 2 • Area A Weapons Center
NSB-NLON, Groton, Connecticut
Vanadiun (~/k9); Sediment

Date:
Filename:
Operator:

01/05/95

kms

:' Enter NLIltler of OCcurrences (n): 15 (n must be >= 3)
:==============================================--========~~~================••===================================:

Enter Variates (X): SBq)le X X-2 LN [X] LN[X]-2
.--_.... --._--_.- ----_._-- -- .. -._-- ---------

1 8 6.4e1 2.079442 4.324077
2 12.8 1.6384e2 2.549445 6.499671
3 17.5 3.0625e2 2.862201 8.192194.. 4 18.9 3.5721e2 2.939162 8.638673
5 24.8 6. 1504e2 3.210844 10.30952
6 31.1 9.6721e2 3.437208 11.81440
7 33.4 1.1156e3 3.508556 12.30996
8 37.2 1.3838e3 3.616309 13.07769
9 38.1 1.4516e3 3.640214 13.25116

10 41.5 1.7223e3 3.725693 13.88079
11 44.5 1.9803e3 3.795489 14.40574
12 47.1 2.2184e3 3.852273 14.84001
13 53.75 2.8891e3 3.984344 15.87499
14 54.9 3.0140e3 4.005513 16.04414
15 56.7 3.2149e3 4.037774 16.30362
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0

:' 28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0.." ....... ...... __ . .-------- ----- ... -

Sl.IIIlI8t Ion: 520.25 21463.43 51.24447 179.7666
: m==.:mc••====.====.===========:

Calculate d:
d •
d •

3419.428
4.700273

(normal distribution)
(log-normal distribution)

c==c=c=•••s a~=••=••••==c=========.=======.===.===.=



'" t. ~:,

.... "

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE TWO OF THREE
a:==g===============-===================================~~============ ===========================================

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Connecticut
Vanadiun (~/ltg); Sediment

Date:
FHename:
Operator:

01/05/95

kms

Calculate W: W• (1/d)*(Sun(Af*(X[n-f+1] - X[i]»)**2
·•..•.....•••.... -.-----------_._-----.--------------------------------------------------------------------------­. .

Normal Distribution:

SUlIII8tion:
SUlIII8t ion**2:

Ai

.515
~3306

.2495

.1878

.1353
.088

.0433
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

4.87e1
4.21e1

3.625e1
2.82e1
1.97e1
1.04e1
4.7eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

2.5081e1
1.3918e1
9.0444eO
5.2960eO
2.6654eO
9.152e-1
2.035e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

5.7123e1
3.2631e3

Wcalc = .9542711 Wtable • .881 Wcalc • Wtable • .0732711
=============================~=== ==.:======================================



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 2 - Area A Weapons Center
NSB-NLON, Groton, Connecticut
Vanediun (~/k9); Sediment

Date:
Filename:
Operator:

01/05/95

kms

Calculate W: W= (1/d)*(Sun(Ai*(X[n-i+1) - X[i))**2
: •• ------------------------------------------------------ a:

Log-normal Distribution: Ai X[n- i+l) - X[i). Af*(X[n-i+1) - X[i)
-------- ._.---_.._-----

---~----------------
.515 1.958333 1.008541

.3306 1.456068 .4813761

.2495 1.122143 .2799746

.1878 . .9131111 .1714823

.1353 .5846455 .0791025
.088 .2884856 .0253867

.0433 .1316584 .0057008
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sl.Iimetion: 2.051564
Slm1l8tion**2: 4.208917

Wcalc = .8954621 Wtabl. • .u, we.le . .,ubl•• .0144621
:========c=c=c==========.===m=== ====.=================================:

Arithmetic Aversge: co-trl( -.en: 30.45645
================================ =~====================================c



RISK ASSESSIIENT SPREADSHEET - INCID9ITAL INGESTION OF SOIL

SITE NAIIE:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON. GROTON,CONNECTICUT
01115194

HAZARD INOICES AND INCREMENTAl.. CANCER RISI<S ARE CALCUlATED BY llilS SPREADSHEET.
EXPOSURES lliROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SC9IARIO: FUlL-TillE EIIPLOYEE; CTE

RaEVANT EOUATION: lEX • (C .IR • Fl. B'O • EF • ED)/(BW. AT. 1E6)

WHERE: C • MEAN CONClJHRATION IN SOil. SAMPLE (MG/KG)
IR. SOIL INGESTION RATE (MGIEVENT)
EF. EXPOSURE FREOUENCY (EVENTSIYEAR)
FI • FRACTION FROM CONTAMINATED SOURCE
ED • EXPOSURE DURATION (YEARS)
BW • BODY WBGHT (1(0)
AT • AVERAGING TIME (DAY'S)
BIO • BIOAVA/LABIlITY

ENTER INPUT PARAMETERS:
ADUlT: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

50
150

1
e

70
25550

2190

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
e

15
25550
2190

DETERMINE CONVERSION FACTORS:
ADUlT:
CF: 2.94E-07 (AVG ANNUAl.. DOSE)

YOUlli:
CF: O.ooE+oo (AVG ANNUAl.. DOSE)

ADUlTIYOUTH (CANCER RISK):
CF: 2.52E-08



RISK ASSESSMENT SPREADSHEET - INCIDEJHAl. INOESTION OF SOIL (PAOE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: FULL-TIME EMPLOYEE; CTE
CAlCUlATE DOSES:

CHEMICAL

Benzo(a)allttrac_
Benzo(b)nuoranthena
Benzo(k)lluoranthena
Benzo(a)p,/,ena
Dlbenz(a.h)antlncene
Indeno(1.2.3 -cd)p,ena
Antimony
ArMnlc
B.-yllum........-

C(MO/KO)

1.7
2.75
0.22
1.55
0.51
0.88

5.4
3.25
045
n,

YOUTH ANNUAL ADUlT ANNUAL LIFETIME AVERAOE RFD
BIOAVAILABllIlY DOSE (MO/KO/DAy) DOSE (MO/KO/DAY) DOSE (MOIKO/DAY) (MO/KO/DAY)

O.ooE+OO 4.99E-07 4.28E-08
O.ooE+oo 8.07E-07 8.92E-08
O.ooE+oo 6.46E-08 5.54E-09
O.ooE+OO 4.55E-07 3.90E-08
O.ooE+oo 1.50E-07 1.28E-08
O.ooE+oo 2.58E-07 2.21E-08
O.ooE+OO 1.59E-06 1.36E-07 4.ooE-04
O.ooE+oo 9.54E-07 8. 18E-08 3.ooE-04
O.ooE+oo 1.32E-07 1.13E-08 5.ooE-03
O.ooE+oo 7.54E-05 8.47E-06 5.ooE-03
000£ +00 O.ooE+oo O.ooE+oo
000f +00 000E+00 O.ooE+oo
OOOf tOO OOOE +00 o.ooE+OO
OOOf tOO O.OOE+OO O.ooE+OO
000£+00 O.OOE+OO O.OOE+OO
OOOE+OO O.ooE+oo O.ooE+oo
0.00£ +00 O.ooE+oo o.ooE+oo
OOOf tOO o.OOE+OO O.OOE+OO
OOOf tOO OOOE +00 o.OOE+OO
OOOf +00 o.OOE +00 o.OOE+OO

.000f too. o.ooE+OO O.OOE+OO
o.ooE +00 O.OOE+OO O.ooE+OO
O.OOE+OO O.ooE+oo O.ooE+oo
OooE+oo O.ooE+oo O.ooE+oo
OOOE +00 O.OOE+OO O.ooE+OO
o DOE +00 O.OOE+oo O.ooE+oo
000£ +00 o.OOE+oo O.ooE+OO
o.ooE+OO O.OOE+OO O.ooE+OO
O.ooE+OO O.OOE+oo O.ooE+OO
O.ooE+OO O.ooE+oo o.ooE+OO
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+OO
O.ooE+OO o.ooE+oo O.ooE+oo
o.ooE+OO O.ooE+oo o.ooE+OO
O.ooE+OO O.ooE+oo O.ooE+OO
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+OO

CSF
(KO-DAYIIIO)

7.3OE-01
7.3OE-01
7.3OE-02
7.3OE+00
7.3OE+00
7.3OE-01

1.75E+00
4.3OE+00



RISK ASSESS..ENT SPREADSHEET - INCIDBHAl INGESTION OF SOIL (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: FULL-Tl"E E..PL VEE; CTE
DETERMNE HAZARD INlJCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCRE..ENTAL
CHE..ICAl YOUTH ADULT CANCER RISK

Benzo(a)anth'ac_ O.ooE+OO O.OOE+OO 3.12E-OS
Benzo(b)nuoranthene O.ooE+OO O.OOE+OO 5.05E-OS
Benzo(k)nuoranthene 0.00E+00 O.OOE+OO 4.04E-l0
Benzo(a)pyrene O.ooE+OO O.OOE+OO 2.85E-07
Dlbenz(a,h)anttracene O.00E+00 O.OOE+OO 9.37E-08
Indeno(1.2.3 - cd) pyene O.ooE+OO O.OOE+OO 1.62E-08
Antimony O.ooE+OO 3.96E-03 O.OOE+OO
NlenlC O.ooE+OO 3.18E-03 1.43E-07
o..-,m OOOE+OO 2.64E-05 4.87E-08.....- OooE+OO 1.51E-02 O.OOE+oO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE +00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£ +00 OOOE+OO O.OOE+OO
0 OOOE+oo O.OOE+OO O.OOE+OO I.'

0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO !).OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
.0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 2.23E-02 8.88E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
l CATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NlON.GROTON,CONNECTICUT
01/1~194

HAZARD ..DICES AND ..CREMENTAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTlONS ARE OUTlINED BaOw.

EXPOSURE SCENARIO: FUll-TIME EMPLOYEE; RME

AO £vAIn fOUAnot I()(. fC. IA .'11 810. H. EDl/(9W. AT. 'Eel

M4mf C • WM C(lIIIC9n~noHIN.OI. sAMPlE "'0/1(01
IA • 101. INOUnoN RAY( "'OJfveHl
('.~U~'MOUENCY~VEN'~

, •• 'AACTlOH'AOtI CClnAM"ATEDaO~CE
(0 • fJtPa.UAf Wf'AnoN fYtAASl
... -ao'I WOOH' (110)
A' • Awt AAOef 0 f1llI( lOAYSt
-.0 • ItOAWWUlM rn

aHfA 1N"Ul PAAAMnEAS
AOU..T YOUtH

II'
(F

H
EO:
8W:
AT(CAR):
AT(NON):

tOO
110,

25
70

2~550

11125

'"H
H
EO:
BW:
AT(CAR):
AT(NON):

o
350,

II
,~

25550
2190

DETERMNE CONVERSION FACTORS:
AOtA.T:
CF: U8E-07 (AVG ANNUAL DOSE)

YOU1H:
CF: O.OOE+OO (AVG ANNUAL DOSE)

ADtA.T/YOUTH (CANCER RISIC):
CF: 3.49E-07



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INOESTION OF SOil (PAOE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENAmO: FULL-TIME EMPLOYEE; RilE
CJlt.CUl..ATE DOSES:

CHEMICAL

Benzo(alanttnc_
Benzo(blnucranthene
Benzo(kllluoranthene
Benzo(alp"ene
D1benz(lI,hlentlncene
Indeno(1.2.3-cd)p.,ene
Antimony
Anlenlc
Ba-yllUm
".nganne

C(MO/KO)

1.7
2.75
0.22
1.55 .
0.51
0.88 .
5.4

3.25
0.45
257

YOUlH ANNUAl.. ADUlT ANNUAl.. lIFE11ME AVERAOE RFD
BIOAVAILABILITY DOSE (MO/KO/DAy) DOSE (IIO/KO/DAY) DOSE (MO/KO/DAY) (IIO/KO/DAY)

O.OOE+OO 1.88E-06 5.94E-07
O.OOE+OO 2.89E-06 9.81E-07
O.OOE+OO 2. 15E-07 r.89E-OS
O.OOE+OO 1.52E-06 !5.42E-07
O.OOE+OO 4.99E-07 1.78E-07
O. OOE+00 8.61E-07 3.OSE-07
O.OOE+OO 5.28E-06 1.89E-06 4.00E-04
O.OOE+OO 3.18E-06 1.14E-06 3.00E-04
O.OOE+OO UOE-07 1.57E-07 5.00E-03
O.OOE+OO 2.51E-04 8.98E-05 5.00E-03
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO o.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

CSF
(KO-DAY/MO)

7.30E-(11
7.30E-01
7.30E-02
7.30E+OO
7.30E+OO
7.30E-01

1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDBHAI.. INOESTION OF SOIL (PAOE tHREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SC9IARIO: FUlL-TIME EMPLOYEE; RME
DETERMNE HAlARD INDCES~D CANCER RlSI<:

HAlARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl.. YOUTH ADULT CANCER RISK

Benzo(lI)lInttnc_ O.ooE+oo O.ooE+oo 4.34E-07
Benzolb)lIucrllnthene O.ooE+oo O.ooE+oo 7.02E-07
Benzo(k)lIuallnthene O.ooE+oo O.ooE+oo 5.81E-09
Benzo(lI)pyrene O.ooE+oo O.ooE+oo 3.95E-08
D!benz(lI,h)lIntt....cene O.ooHoo O.ooE+oo 1.3OE-08
Indeno(1.2.3-cd)pyrene O.ooE+oo O.ooE+oo 2.24E-07
Antimony' O. ooH00 1.32E-02 O.ooE+oo
ArsenIC O. ooH00 1.08E-02 1.99E-08
kylllum O.ooE+oo 8.81E-05 8.78E-07
MlInganeM O.ooE+oo 5.03E-02 O.ooE+oo

0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo

'0 O.ooE+oo O.OOE+OO O.OOE+OO
0 O.ooE+oo .O.OOE+OO O.ooE+OO
0 O.ooE+OO O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+OO O.OOE+OO
0 O.ooE+OO O.ooE+OO O.OOE+OO
0 .0.ooE+00 O.ooE+OO O.ooE+OO
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo . O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+OO
0 O.ooE+oo O.ooE+OO O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.OOE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooHoo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooHoo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAl O.OOE+oo 1.42E-02 9.28E-08



RISK ASSESSMENT SPREADSHEET -INCIDENTAlINOESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON.OROTON.CONNECTICUT
01/15/94

HAZARD INDICES AND INCREMBHAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA INoESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE .

RelEVANT EOUATION: lEX. (C .IR • Fl. 810. EF. ED)/(BW. AT. lEe)

WHan C • MEM CONceCTRATlClN .. SOl. SAMPLE /M0ft(0)
IA. SOl. ..OUllON RATE /MOItVBH)
EF • EXPOSURE FREOUENCY (EVBHSIYEAR)
FI • FRACTION FROM CONTAMNATED SOURCE
ED • EXPOSURE DURATION (YEARS)
IW • 800Y WBOHT (101
AT • AVlAAO..O mn IOl'YSI
810 • 8IOAVNlAIII. lTV

ENTER "PUT PARAMETERS:
ADll. T: YOUTH:

IA
EF'
H
ED:
BW:
AT(CAR):
AT(NON):

..
10,

1
70

25550
365

IR
EF
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: l.50E-08 (AVO ANNUAl DOSE)
YOUTH:

CF: O.OOE+OO (AVO ANNUAl DOSE)
ADlA.T/YOUTH (CANCER RISI<):

CF: 2.15E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INGESTION OF SOil (PAGE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SC9IARI : CONSTRUCTION WORKER; CTE
CAlCUlATE DOSES:

CHEMICAL

BenlO(a)anetw_
Benzo(b)ftuaanttiene
Benzo(1l)ftuaanthene
Benzo(a)pwr­
Dtbenz(&h)anttncene
Indeno(1.2.3-cd)p.,ene
Antimony
ArMnIc
a.yllum........-

C(MO/KG)

1.7
2. 75
0.26
1.55
0.51
0.88
. 5.4
10.8
0.84
300

YOUlH ANNUAl.. ADlI..T ANNUAl.. LIFETIME AVERAGE RFD
BIOAVAILABILITY DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KO/DAY)

O.OOE+OO 2.SSE-06 3.8SE-OS
O.OOE+OO 4.13E-06 5.90E-OS
O.OOE+OO 3.91E-07 5.S8E-09
O.OOE+OO 2.33E-06 3.33E-OS
O.OOE+OO 7.68E-07 1.09E-OS
O.OOE+OO 1.32E-06 1.89E-OS
O.OOE+OO 8.12E-06 1.16E-07 4.00E-04
O.OOE+OO 1.62E-OS 2.32E-07 3.00E-04
O.OOE+OO 1.26E-06 1.80E-08 5.00E-03
o.OOE+OO 5.S6E-04 8.37E-06 5.00E-03
o.OOE+OO O.OOE+OO O.OOE+OO
0.ODE +00 O.OOE+OO O.OOE+OO
o.OOE +00 O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO 0. ODE +00
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO 0.ODE +00
O.OOE+OO O.OOE+OO o.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
0.ODE +00 O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

CSF
(KG-DAYIIIG)

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E+00
7.30E-01

1.75E+OO
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGE8T1qN OF SOIL (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE
DETERMNE HAlARD !NIJCES AND CANCER RISK:

HAlARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTlf ADULT CANCER RISK

Benzo(a)anthrac_ O.ooE+OO O.OOE+OO 2.86E-08
Benzo(b)ftucranthene O.ooE+OO O.ooE+OO 4.31E-08
Benzo(k)1Iuoranthene O.ooE+OO O.OOE+OO 4.08E-10
Benzo(a)pyrene 0.00E+00 O.OOE+oo 2.43E-07
Dibttnz(& h)anttncene O.ooE+oo O.OOE+oo 7.99E-08
Indttno(1.2.3-ccl)p,,_ O.OOE+OO O.OOE+oo 1.38E-08
Antimony O.ooE+OO 2.03E-02 O.OOE+OO
Ar,enlC OOOE+OO 5.41E-02 4.06E-07..~ 000£+00 2.52E-04 7.76E-08.......- 000£+00 1.17E-01 O.OOE+OO

0 000£+00 OOOE+OO O.OOE+OO
0 000£+00 OOOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+oo
0 OOOE +00 O.ooE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+oo
0 000£+00 O.OOE+oo O.OOE+OO
0 000(+00 OOOE+OO O.OOE+OO
0 000(+00 OOOE+OO O.OOE+OO
0 000(+00 oOOE +00 O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+oo O.OOE+OO
0 OOOE+OO O.OOE+oo O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO o.OOE+OO
0 OOOE +00 o.OOE+oo O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.OOE·+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+oo O.OOE+oo O.OOE+OO
0 O. OOE+00 O.OOE+oo O.ooE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O. OOE+00 O.OOE+OO O.OOE+OO
0 O. OOE+00 O.OOE+OO O.OOE+OO
0 O.ooE+oo O.OOE+oo O.ooE+OO
0 0.00E+00 O.OOE+oo O.OOE+OO
0 O.ooE+oo O.OOE+OO O.OOE+oo
0 0.00E+00 O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 1.92E-01 8.90E-07



RISK ASSESSMENT SPREADSHEET - INCIDBfTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CBlTER
NSB-NLON. GROTON. CONNECTICUT
01lt5/94

HAZARD INDICES AND INCREM9ITAI.. CANCER RIS~ ARE CALClA.ATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BELOW.

EXPOSURE SCBfARIO: CONSTRUCTION WORKER; RME

RELEVANT EOUATION:

WHmE

lEX. (C .IR • Fl. BIO. EF. ED)/(BW. AT. tee)

C • MEM CONC9ITRATION IN SOIL SAMPLE (MG/KG)
IR • SOllINGESnON RATE (MGIEV9In
EF • EXPOSURE FREOUENCY (EV9ITS/YEAR)
FI • FRACTION FROM CONTAMINATED SOURCE
ED. EXPOSURE DURATION (YEARS)
BW • BODY WBGHT (1Gl)
AT • AVERAGING TIME (DAY9)
BIO • 810AVAlLA81.1TY

BITER INPUT PARAMETERS:
ADU..T: YOUTH:

IR:
EF:
FI:
ED:
8W:
AT(CAR):
AT(NON):

480
t20

1
1

70
25550

385

IR:
EF:
FI:
EO:
8W:
AT(CAR):
AT(NON):

o
350

1
e

t5
25550
2190

DETERMINE CONVERSION FACTORS:
ADlA.T:

CF: 2.25E-06 (AVG ANNUAl.. DOSE)
YOUTH:

CF: O.ooE+oo (AVG ANNUAl.. DOSE)
ADlA.T/YOUTH (CANCER RISI<):

CF: 3.22E-08



RISK ASSESSIIENT SPREADSHEET - INCIDBHAL INOESTION OF SOil (PAOE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; RilE
CAlCUlATE DOSES:

CHEMICAL

Benzo(a)anttwa~

Benzo(b)f1uoranthene
Benzo(k)f1uoranthene
Benzo{a)pY'ene
Olbenz{ah)anttwacene
Indeno(U.3-cd)pl'ene
Antimony
Arsenic
BrtlllUm

"'-0--

C(II O/KO)

1.7
2.75
0.26
1.55
0.51
0.88
5.4

10.8
084
:teO

YOum ANNUAL ADUlT ANNUAL lIFE11I1E AVERAOE RFD
BIOAVAIlABllITY DOSE (IIO/KOIDAY) DOSE (IIO/KOIDAY) DOSE (IIOIKOIDAY) (IIO/KO/DAY)

O.OOE+oo 3.83E-06 5.47E-08
O.OOE+oo 8.20E-06 8.86E-08
O.ooE+oo 5.88E-07 8.37E-09
O.ooE+oo 3.49E-06 4.99E-08
O.ooE+oo 1.15E-06 1.84E-08
O.ooE+oo 1.98E-06 2.83E-08
O.ooE+oo 1.22E-05 1.74E-07 4.ooE-04
O.ooE+oo 2.43E-05 3.48E-07 3.ooE-04
O.ooE+oo 1.89E-06 2.71E-08 5.ooE-03
O.ooE+oo 8.79E-04 1.28E-05 5.ooE-03
o OOE +00 O.ooE+oo o.OOE+OO
OOOE+OO O.ooE+OO O.OOE+OO
000(+00 OOOE+OO O.OOE+OO
000(+00 OOOE+OO O.ooE+oo
OOOE+OO O.ooE+oo O.OOE+OO
OOOE+oo O.OOE+OO O.OOE+oo
OOOE +00 O.ooE+OO O.OOE+OO
OOOE+OO o.ooE +00 O.ooE+OO
000(+00 OOOE+OO O.OOE+OO
000( +00 OOOE+OO O.OOE+OO
000(+00 OooE+OO O.ooE+oo
OOOE+OO O.ooE+OO O.OOE+OO
OooE+oo O.ooE+OO O.ooE+OO
OOOE+OO O.ooE+oo O.ooE+oo
OOOE+OO o.OOE+OO O.OOE+oo
OOOE+OO O.OOE+OO O.OOE+oo
OOOE+OO OooE+OO O.OOE+oo
OOOE+OO O.OOE+OO O.OOE+oo
O.OOE+oo O.OOE+OO o.ooE+OO
O.ooE+oo O.OOE+OO O.ooE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+oo
O.ooE+oo O.OOE+OO O.OOE+oo
O.ooE+OO O.ooE+OO O.OOE+oo
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+OO O.OOE+oo
O.ooE+OO o.ooE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.ooE+oo
0.00E+00 O.OOE+OO O.OOE+oo

CSF
(KO-DAYIIIO)

7.30E-01
7.30E-01
7.30E-02
7.30E+OO
7.30E+OO
7.30E-01

1.75E+OO
4.30E+OO



RISK ASSESSIIENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; RilE
DETERMNE HAZARD IN(JCES AND CANCER RISK:

CHEIlICAL

8enzo(8)anltrac_
8enzo(b)ftuoranthene
8enzo(k)ftuoranthene
Benzo(a)p)fene
Dlbenz(a.h)enltracene
Indeno(1.2.3 - cd)p"ene
AntImony
ArsenIC
kyllum
M-e-_

o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTAL

HAlARD INDEX HAlARD INDEX INCREIiENTAl.
YOUTH ADULT CANCER RISK

O. 00E+00 O.OOE+OO 4.00E-OS
O.OOE+OO O.OOE+OO 6.47E-OS
O.OOE+OO O.OOE+OO 6.11E-10
O.OOE+OO O.OOE+OO 3.64E-07
O.OOE+OO O.OOE+OO 1.20E-07
O.OOE+OO O.OOE+OO 2.07E-OS
O.OOE+OO 3.04E-02 O.OOE+OO
O.OOE+OO 8.12E-02 6.09E-07
OOOE+OO 3.79E-04 1.18E-Or
OOOE+OO USE-01 O.OOE+OO
GOOE +00 O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO o.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO o.OOE +00 o.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO o.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

O.OOE+OO 2.IIE-01 1.34E-0I



Rt9< ASSESS~NTSPREADg-fEET - lJRECT lJ::FWJlL C~ACTW1ni saL

SITE NAME:
LOCATION:
MTE:

SITE 2 - AREA A WEAP~S CENTER
NS8-N..~. rnor~. CO,....ECTICUT
01Jm/95

EXP09.ffs~~o FUl. -TlME EM'l.OYEE; CTE'

Ffi.EVNiT EClU\TICN:

\¥-£f1:

rEX .. (CxSAxAF xMSxEF xED)/(8WxAT x1Ee)

C .. CCH:ENmA~IN SOl~
S\1 • 'f'(1ftH 9<1N !l..ffAa Nl£A.r.D 0MlAY)
~ • NU. T9<l"" 9..nK:E.~ csa 0MlI'Y}
K .~fN::T~~~

o
S800

0.2

169 • ~nONmACTlON
JIDWl.~

vcx;s:
BNAS'PEsnOOES:
PCHi
~Hl.S

0.15
0.015
0.015
0.01

Eft • 'f'(1ftHEJl7"OS.fff~ PAy&y~: 24
Ef2 .. NU. TEXPCB.ff n:t=. c.LelCY (OAYSlYEM): 1150
ED1 • 'f'(1ftH EXPOS.A: [)J\AnCN (VEN6l' e
Et» • NU. TfllPC&..ff D..I'AnON (YEAAS)' e
BWt • BaJT WEJGff AlD..E~1(0) 15
8Wl .. BaJT WElG-fT AO.J..T f(G). 70
AT 1 .. AVEFVO~n~ PAYS). NCJICAfONeX;ENS (VOJTH): • 2190
AT2 .. AVERIO~1l~ (DAYS).~NOOENS (IlDLLT):21ee.
AT3 .. AVERAGI~ll~(DAYS). CfflONOOENS: 25550

rETERMI~ CO'IVERS CN FfCTOOS:
rEX .. (C)*(SA &J CM)*(AF tvG'SQ CM)*(MS)*(EF DAYS((EAR)*{ED YEARS)/CAT DAYS)/(BWKG)/(1 K~1EB~)

OOS:yt1.ltl .. (eF1 )*(C)* C/'BS)
OOSEadJIt'" (CF2)*(C)*(ABS)

CF1 =
CF2 '"

O.OOE+OO
4.48E-08

('.N\CER AS< = (CF3)*(C)*(ABS) CF3= 3.82E-07



AIS< ASSESSM:NT SPAEADSHEET - DAECT lEFN1Il... CONTACT WITH Sal (pAGE TWO)
SITE 2 - MEA A WEAPa..S CENTER
EXPOSURE SCENARIO: Fl1..L- TlME ~lOYEE: CTE
CALCLlATE 0053:

CHEMCIt.. C(M~G)

ABSOOPTlON
FAACTl~

NHUJIL YWTH NHUIt.. ADlJ..T LIFETIME AVERAGE AFD
OO~~~mOO~~~mOO~~~m(M~~~

CSF
O<G-DAY/MGJ

BenzoOi)antTacene
Benzo(b)nuaanthene
Benzot<)Ilual1nthene
BenzoOi)~
ObenzOi ,h)BnttruCBne
Indeno(12.3-cd)Pil"B"9
Mlmcny
kseriC
Ba-ylllITl
~ngllnne

1.7
2.75
0.22
1.55
0.51
0.88

5.4
3.25
0.45
257

0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
001
0.01

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.79E-07
a.14E-07
4.91E-OS
3.4SE-07
1.14E-07
1.98E-07
2.41E-07
1.4SE-07
2.01E-oe
U5E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.25E-08
USE-08
4.21E-09
2.98E-OS
9.75E-09
1.88E-OS
2.07E-08
1.24E-08
1.72E-09
9.83E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.50E-04
1.50E-04

1.80E+OO
8.aOE+Ol



RI9< ASSESSM:NT SPREADSHEET - [JRECT (EFYtoUlL C~ACT WITH saL (pAGE THFEE)
51 TE 2 - AREA A WEAPc:.lS CENTER
EXPOSURE SCENARIO: FlJ..l-TIME EM'LOYEE; CTE
[ETERMl~ HAZAFO IMJlCES I<H:J CANCER R19<:

o-tEMC1l.

BenzOOilWltracene
BenzoO;llftuaanthene
Benzof<)flucr8nthene
Benzo~lwene
abenz Oi .h)BnttTlll:ene
Indeno(12.3 -cd)wene
""ImCflY
/Jrsenlc
BlrY'IL'Tl
M1ngBnes8

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTIt..

HAZARD INIEX
YOUTH

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO

HAZARD INIEX
AI:J..l.T

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
8.02E-04
5.18E-04
8.03E-05
7.84E-02
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

7.78E-02

INCREMENTIt..
CANCER RISK

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
2.24E-08
1.48E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.70E-07



RIS< ASSE55M::NT SPREADSHEET - DRECT [E1WJlL CCWTACT WITH SDL

SITE NME:
LOCATION:
DATE:

SI TE 2 - AREA A WEAPao4S CENTER
NSB-N.a-!, mDTa-!, CONNECTICUT
01,ui/95

EXP09.JRE SCENARIO: FUJ..- TIME EM'LOYEE; Ftv1E

ABS • AES)Ff'TIQN FRACTlON
fJEDMIl\l Ff\ACT10N)

RB..EVANT EQUI\TICJo.I:

Vt'-£F£

lEX .. (C x SA x AF x MS'x EF x ED)/(BW x AT x 1E6)

C .. ccx::ENTRATIQN IN SC1. ~G)
Sl" • YOUTH 9<IN SlffAa.~ (SJ OMJAY)'
~ •~T9<lN 9..A'N;£ ftPU, (SO 0MlAY)'
M • AD-ER.NCf FIeTOR (MG'SQ eM)

VCX;S:
B~EsnODES:

PCBS:
~TA..S

Ef 1 • YOUTH EXPCB.ff FFEJLENCY PAYSlYEAR):
EF2 • 1OU..TEXPCSRE FRECL'ENCY ~YSfYEAA):

ED1 • YOUTH EXPOS.J'lE DlPAnCN (YEARS):
~ .~TE~~nON(YEMS):

BWl' • BCDT W8GHT AlXl..£&:ENT ~G):
fMO • BCDY W8GHT AO..l.T f(G):
AT1 .. AVEJVGNG TIM:: lDAYS). NCN:AfONOGENS (YaJTH):
AT2 .. AVERAGING TIM:: (DAYS). NO'lCAFCINOOENS tAQU-T):
AT3 a AVERAGING TIM:: (DAYS), CJlRONOOENS:

o
3800

1

0.5
0.05
0.05
0.01

24
250,

8
25
115
70

, :219()
'~1~!!

25550

I:E1ERMI~CONVERSCJo.I FACTrnS:
lEX:: (c)*lSA &:l CM)*(AF~a~(MS)*(EFDAYSlYEAA)*(ED YEJlRS)/CAT DAYS)/(aNKG)/(1 KQ'1E:fl~)

OOSEywlh :: (CF1 )*(C)* (llBS)
OOSEadJlt:: (CF2)*(C)*W3S)

CF1 ::
CF2 =

O.OOE+OO
3.72E-05

CAACER RS<:: (CP.3)*(C)*(ABS) CF3= 1.33E-05



RIS< ASSE5S~NT SPREADSHEET - DRECT I:EFNIt.. CaITACT WITH sal (pAGE TWO)
SITE 2 - MEA A WEAPDoiS CENTER
EXPOSURE SCENARIO: FUl.- TIME EM'lOYEE; RME
CAlcu.ATE COSES:

MNUIt.. YWTH ANoIUR... ADLLT lIFETlM:: AVERAGE RFD
OO~~~~OO~~~~OO~~~~(M~~~o-EMCIll.

BenzOOl)MtTaC9r18
Benz~)lkJmln1h8ne

Benzof<)lkJaBn1h8ne
Benzo03lPi"'9"8
[)benz 03 ,h)Bnttracene
1008110(1 2,3-cd)wene
kltmCJ1Y
Prsenlc
~Ilnl

""-!VI""

C(M~G)

1.7
2.75
0.22
1.55
0.51
0.88

5.4
325
045
217

ABSOOPTlON
FRACTION

0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
001

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.18E-06
6.11E-06
4.09E-07
2.88E-08
9.48E-07
1.64E-06
2.01E-08
1.21E-06
1.87E-07
9.S8E-OS
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.13E-08
1.83E-06
1.48E-07
1.03E-06
3.39E-07
6.64E-07
7.17E-07
4.32E-07
6.98E-08
3.41E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.60E-04
1.60E-04

CSF
f(G-DAT/MG)

1.80E+OO
8.80E+01



RIg( ASSESSM::NT SPREADSHEET - £JRECT lEFYNL CONTACT WITH saL (pAGE li-tFEE)
SITE 2 - AREA A WEAP~S CENTER
EXPOSURE SCENARIO: FUJ..-nME Bof'LOYEE: AME
1:ETERM1f'E HAZAR) INOCES N«J CANCER A!9<:

HAZNtO IMEX HAZARD INrEX INCREMENTIlL
O£MC1t.. YOUTH AO.J...T CNCEA FISK

BenzOOi),.,tTacene O.ooE+oo O.ooE+oo O.OOE+oo
Benz$)ftucnll1thene O.ooE+oo O.ooE+oo O.OOE+oo
Benzot<)flua'Bnthene O.ooE+oo O.ooE+oo O.ooE+oo
BenzoO'l)wene O.ooE+oo O.ooE+oo O.ooE+oo
obenZ O'I.h)Bnttnleene O.ooE+oo O.ooE+oo O.ooE+oo
Indeno(12.3-cd)lJVf9"8 O.ooE+oo O.ooE+oo O.OOE+oo
AnlmalY OOOE+oo 502E-03 O.ooE+oo

"'..-we 000£+00 • 32E-03 7.77E-07

ar,'"" 0001+00 '''E-o- 51.E-oe
"-"QllneM 00Qf+00 • 37£-01 OOOE+oo

0 00Qf+00 000£.00 OOOE+OO
0 000£.00 o OOE.OO . O.ooE+OO
0 000£+00 OooE+oo O.ooE+OO

00Qf.00 OOOE+Oo O.ooE+OO
00Qf.00 000£.00 OOOE+OO
OOQf·OO 00Qf.00 OOOE+OO
OOQf.OO 00Qf.00 OOOE+OO
00Qf.00 oooe.oo OooE+OO
o ooe.oo OOOE+oo O.OOE+OO
000£.00 OOOE+OO O.OOE+OO
OOQf.OO o ooe.oo O.OOE+OO
00Qf.00 OOOE+OO O.OOE+OO
00Qf+00 OOOE+OO O.ooE+OO
000£+00 O.OOE+oo O.ooE+oo
O.OOE+oo O.OOE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo

0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+OO
0 O.ooE+oo O.OOE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo

TOTIlL O.OOE+OO e.47E-01 6.92E-08



RIS< ASSESS'-£NT SPREAD9-fEET - lJRECT lEFYt.W.. CCWTACT WITH SOL

SITE NAM::
LOCATION:
DATE:

SI TE 2 - MEA A WEAPDfS CENTER
N58-N..QII. mmQII. COhNECTlCUT
Ot,usJ95

EXf'09...A: SCE~O: CCl'ISTRUCTl~wa=t<ER; CTE

ABS ... AB~TION FRACTION:
PEClM!\l... FRACTION)

RaEVPNT EQUt\TICN:

M-E~:

[EX .. (C xSA XAF xABSx EF XED)/(BWxAT X 1EB)

C ca.cENTRATIQN IN SOL~G)
SAt YOUTH S<IN SlffACE Pf£A (&J OJrUAY):
SA2 1OU.T9<JN 9..ffACE /JflEA (SQ CMlDAY):
/IF AO-£RENCE FACTOR (MG'SQ CM):

VOCS:
B~EsnaoES:

PCBS:
~A...S:

EFt YOUTH EXPOS.JRE FREQl£NCY (DAYS'YEAR):
EF2 ADU...TEXPCB..A: FAEClJENCY (DAYS/yEM):
EDt YOUTH EXP09.JRE OtRATI~ (YEARS):
ED2 1OU.TEXPailRE WAATION ('(EMS):
BW1 BCDY WEIGHT ACX1£SCENT lKG):
BW2 BCDY WEIGHT AO.J...T t<G):
AT1 AVERAGlNG TI~ (DAYS). N(J\lCAR;INOOENS (Ya.JlH):
AT2 AVERAGING TI~ (DAYS). NCNCAR;INOOENS (AOll.T):
AT3 AVERAGING Tl~ (DAYS). CARONOOENS:

o
3800

0.2

0.5
0.05
0.05
O.Ot

24
.80

e·
l'

'1IS
70

'•• '2t90
('.':.~~

25550

IETERMlf\E CCJINERS CN FACTOOS:
lEX == (C)*(SA &J CM)*(AF~QCM)*(AB5)*(EF OAYSlYEAA)*(EO YEARS)/(AT DAYS)/(8\NKG)/(1 KG'1 EB M;)

OOSEyw1tl = (CF1)* (C)* tABS)
OOSEal1Jlt = (CF2)*(C)*(ABS)

CF1 =
CF2 =

O.ooE+oo
2.38E-oe

CAACER RSK = lCF3)*(C)*(ABS) CF3= 3.40E-08



RIS< ASSESS~NT SPREADSHEET - DRECT lEFNAL CCWTACT VV1TH SCJL (pAGE TWO)
51 TE 2 - AREA A WEAPDIIS CENTER
EXPOSURE SCENARIO: CDIISTAUCTlDII wtH<ER; CTE
CALClLATE OOSES:

o-tEMC1t. C(MGlKGl
ABSOOPTION
FAACTIDII

~UJll. YCJJTH ~UJll. ADULT L1FETI~ AVERAGE RFD
DOSE (MG,1«¥)AY) DOSE (MG,1«¥)AY) DOSE (MG,1«¥)AY) (MGlKGroAY)

CSF
t<G-DAT/MG)

Benzotl)antTacene
Benzo(b)ftuaan1tlene
Benzof<)flualln1tlene
Benzotl)DVf9"8
obenzOi,h)Bnttnlcene
Indeno(1 .2.3 -cdJDVf9"8
h'tlmrny
IIfserw;
8el'I\I"
~

1.7
2.75
0.2e
1.55
0.51
0.88

5.4
10.
0 ..
leo

0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
001
oOt

O.OOE+OO 2.02E-07 2.89E-09
O.OOE+OO 3.27E-07 4.87E-09
O.OOE+OO 3.09E-08 4.42E-10
O.OOE+OO 1.84E-07 2.83E-09
O.OOE+OO 8.07E-OS 8.87E-10
O.OOE+OO 1.05E-07 1.50E-09
O.OOE+OO 1.29E-07 1.84E-09 4.00E-04
O.OOE+OO 2.57E-07 3.87E-09 2.80E-04 1.80E+OO
OooE+oo 2.00E-08 2.88E-10 2.50E-04 8.80E+01
000£+00 t.28E-oe 1.33E-07 1.50E-04
0001+00 O.ooE+oo O.OOE+OO
0001+00 O.ooE+oo O.OOE+OO
0001+00 O.ooE+oo O.OOE+OO
OooE+oo O.ooE+oo O.OOE+OO
OooE+oo O.ooE+OO O.OOE+OO
000£+00 O.ooE+oo O.OOE+OO
0001+00 OooE+oo O.ooE+oo
0001+00 OooE+oo O.ooE+OO
0001+00 OooE+oo O.ooE+oo
oooe+oo O.ooE+oo O.OOE+OO
OooE+oo O.ooE+OO O.OOE+OO
OooE+oo O.ooE+oo O.OOE+OO
0001+00 O.ooE+oo O.ooE+OO
oooe+oo O.ooE+oo O.OOE+OO
000£+00 O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESS~NT SPREADSHEET - llRECT ll::FNJlL C~ACTWITH SOIL (pAGE THFEE)
SITE 2 - MEA A WEAPDIIS CENTER
EXPOSURE SCENARIO: CDIISTAUCTlDII WCH<ER; CTE
I."ETEAMI~ HAZAfI) INDICES AND CANCER AI9<:

CHEMCJIL

8enzo~)antTtu:ene

8enzo(b)IluCTllnthene
8enzoO<)llummthene
8enzo~)pyrene

Obenz~ ,h)BnttTaoene
Indeno(l 2.3 -cd)pyreng
An1malY
ks.-.c
~llITl

~nglnne

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

'0
'0
o
o
o
o
o
o
o
o
o
o
o
o

TOTJIL

HAZARD INlEX
YOUTH

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
000£.00
OOOE.OO
OOOE.OO
OOOE.OO
OOOE+oo
OOOE.OO
000£.00
000f-00
o OOE.OO
o OOE.OO
o OOE.OO
OOOE.OO
OOOE.OO
o OOE.OO
o OOE.OO
O.OOE+oo
O.OOE+oo
O.ooE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO

HAZARD INlEX
Alll...T

O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.ooE+oo
O.ooE+OO
3.21E-04
II 18E-04
100E-OS
e 111E-02
OOOE.OO
O.OOE+OO
O.OOE+oo .
OooE .. oo
o OOE.oo
OOOE.OO
OOOE.OO
O.OOE .. OO
O.ooE+oo
OooE .. oo
OooE+OO
O.OOE .. OO
O.OOE .. OO
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.OOE+OO
O.ooE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.ooE+OO
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.ooE+oo

8.32E-02

INCAEMENTJIL
CNCEA FISK

O.OOE+OO
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
8.81E-09
2.48E-08
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo

3.12E-08



RISK ASSESSM:NT SPREADSHEET - DRECT lJ:FY.W. CCWTACT WITH sal

SITE NAM::
lOCATION:
DATE:

SI TE 2 - AREA" WEAPDoIS CENTER
NSB-N.DoI, GlOTDoI, COfIHECnCUT
01J(1i/D5

EXP09.ff SCENARQ COoISTRUCT1 a.I WCA<ER;~

M5 - ~nON FlVCTlON
1E'Wt. FlW:Tl0N)

FB..EVJ\NT ECUATla.I:

w-£J1:

CEX - (C II SA llAF llABSll EF II ED)/(8WllAT x1E6)

C - a::N::EHT'MnO'olINSC1.~
5"1 - 'f'O.)TH 9<1N Slff~ /Jff..A r-D 0Ml"Y).
S/Q •~ T9<1.... !UT /ICf. /Jff..A t50 OMli'Y)
N • IO~ rK:T~ t..el'5O~

vocs:
~snaDES:

PCBS
'-£HllS

ET' - 'f'O.)TH fJlP()!II.ft r~ PAYS/YEM):
ET:l -~ TEXPCB.ff F'R:a..£NCY (OAYS/YEM):
ED' • 'f'O.)T H EJCPOS..A: 0lRAna.l ('fEAffi)'
EIIl •~ TEXPC&.R: ~nON~
8Wl • BCD"f WEJG4T AlXl.£~ f<O)
OWl • BCD"f WEJG-fT AD.J..T f(G)
AT' - AVEJW)~n~ PAYS).NCNCAfn~('fOJTH):

"'2 - AVEfVtGr-Dn~ pAYS).~N03ENS (ADU..T):
AT3 - AVERAGIr-Dn~ (DAYS). c~aNOOENS:

o
3800

1

0.5
0.05
005
0.01

24
120

"1
15
70

.2190
~ ..

25550

rETERMlr-.E CGIVEAS~ FACTrns:
CEX .. (C)*(SA 00 CM)* w=~a CM)* (ABS)* (EF DAYSlYEAR)*(ED YEARS)/CAT DAYS)/(aN KG)/(1 KG'1 EB M3)

OOSEyo.Jll '" (CF1)*~V'Bs)

OOSEBc1JIt'" (CF2)*(C)*W3S)
CF1 '"
CF2 '"

O.OOE+OO
1.78E-05

CMCEA RSK '" (CF3)*(C)*(ABS) CF3= 2.55E-07



AIS< ASSESSM:NT SPAEADSHEET - DAECT r.:ERNoL CONTACT Vt'ITH SOL (pAGE TWO)
SITE 2 - MEA AWEAP~ CENTER
EXP05lJAE SCENARIO: CaoISTflUCT1ao1 wat<EA; AM:
C/tLCll.ATE OO~:

ANooIUAI... YOUTH ANooIUAI... ADlLT lIFETIM: AVERAGE AFD
OO~~~~OO~~~~~OO~~~~~~~~D-fEMCN..

BenzoOi~fTBcene

Benz~)nuCJllnthen9

Benzof<)fua-anthen9
Benzotl)~

obenz Oi ,h)Bnttnlc:ene
Indeno(12.3-cd)~

Antmrny
kslri:
B«yllllT1
Mlngllnese

C (MG1<G)

1.7
2.75
0.2e
1.55
0.51
0.88

5.4
10.8
0.84
3110

ABSOOPTION
FRACTION

0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
001

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEi-'OO
O.OOE+OO
O.OOE+OO

1.52E-08
2.45E-08
2.32E-07
1.38E-08
4.55E-07
7.8SE-07
9.84E-07
1.93E-08
1.50E-07
a.esE-os
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.17E-08
3.51E-08
3.31E-09
1.98E-08
8.50E-09
1.12E-08
1.38E-08
2.7SE-08
2.14E-09
9.94E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO,
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.S0E-04
1.50E-04

CSF
f(G-DAY/MG)

1.80E+OO
8.80E+01



AIS( ASSESS~NTSPAEADSHEET .,... DAECT D::FNJlL CCWTACT WITH SOIL (pAGE THFEE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSJAE SCENARIO: CONSTRUCnON WOFI<EA; A~
(ETERMI~ HAZAf{) INDICES PKJ C'.NolCER R19<:

HAZARD INIEX HAZARO INlEX INCAEMENTJIL
CHEMC~ YOUTH AI1l.T CAPoCEA A1s(.
BenzOO3)antT8cene O.OOE+OO O.OOE+OO O.OOE+OO
Benz$)ftu01ln1tlene O.OOE+OO O.OOE+OO O.9C)E+OO
Benzof<)fMninthene O.OOE+OO O.OOE+OO O.OOE+OO
Bef1loOl)PVIll"8 O.OOE+OO O.OOE+OO O.OOE+OO
[)benz 01 ,h)Bntt1'8C8r1e O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12.3-cd)wene O.OOE+OO O.OOE+OO O.OOE+OO
k11mCJ1Y O.OOE+OO 2.41E-03 O.OOE+OO
ksenlc O.OOE+OO e.88E-03 4.96E-08
BerylI L6T1 O.OOE+OO e.OOE-04 1.84E-07
~ngBnese O.OOE+OO 4.64E-Ol O.OOE+OO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTJIL O.OOE+OO 4.74E-01 2.34E-07



RISK ASSESSMENT SPREADSHEET - INHAlATION

sIne NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON,OROTON,CONNECTICUT
01/05195

HAZARD INDICES AND INCREMelTAl. CANCER RIS~ ARE CALCULATED BY nilS SPREADSHEET.
EXPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTliNED BaOW.

EXPOSURE 8CIJIARIO: FULL - TIME EMPLOYEE; CTE

REFm~CE' EPA. DECEMBER 1881

RO.EVNn (ooAnoN IDl. fC IIR "" I EF I EQI(9W. AT)

WHmE: C • MEAN CONC9HRATION If AIR (UGIU3)
IR • IfHAlAnoN RATE (M3IHOUR)
" • DlPOt~( nME (HOURSlOAV)
(, • VO"OtUA( 'A(OUOfCYlO"~
ED. [XPOSURE DURATlON (VtAAS)
IIW • BODY WBOHT 1'13)
AT • AVERAGlfO "ME (DAYS)

fNT(R If PUT PARAUfTERS

AIXl.T.

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON}:

2.11
150

8
8

70
25550
2190

YOUni:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON}:

o
350

24
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 1.17E-01 (AVG ANNUAl.. DOSE)
CF: 1.01E-02 (lIFETIME DOSE)

YOU1li:
CF: O.ooE+oo (AVO ANNUAl.. DOSE)



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAOE lwO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: FUlL-TIME EMPLOYEE; CTE
CAlCULATE DOSES:

CHEIllCAL C (MO/M3)
YOUTH ANNUAL ADULT ANNUAL LIFETIME AVERAOE RFD

DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MG/KG/DAY)
CSF

(KO-DAYIIIG)

Benzo(a)anttr_
Benzo(b)lIuoranlhena
Benzo(k)1Iuoranthene
Benzo(a)pyrene
D1benz(a.h)antlncene
Indeno(a.2,3-cd)pyr_
Antimony
Arsenic
IWyllUm
Mat'0--

:lIE-08
5.0E-08
4.0E-09
2.8E-08
9.2E-09
t6E-08
9.7E-08
5.9E-08
aIE-09
UE-oe

O.OOE+OO 3.59E-09 3.08E-10
O.OOE+OO 5.81E-09 4.98E-10
O.OOE+OO 4.65E-10 3.99E-11
O.OOE+OO 3.28E-09 2.81E-10
O.OOE+OO t08E-09 9.24E-11
O. OOE+00 1.88E-09 1.59E-10
O.OOE+OO 1.14E-08 9.78E-l0
O.OOE+OO 8.87E-09 5.89E-10 1.51E+01
O.OOE+OO 9.51E-10 8.15E-11
o.OOE+OO 5.43E-07 4.88E-08 1.43E-05
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.ooE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O. OOE+00 O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO .o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: FUlL-TIME EMPLOYEE; CTE
DETERMNE HAZARD INDCES NfD CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOurn ADULT CANCER RISK

BenlO(a)anltnc_ O.ooHOO O.OOE+OO O.OOE+OO
Benzolblfluoranlhena o.ooE+OO O.OOE+OO O.OOE+OO
BenlO(klfluoranlhene O.ooE+OO O.OOE+OO O.OOE+OO
Benzo(a)p~ene O.ooHOO O.OOE+OO O.OOE+OO
Dlbenz(a.hlanltracene O.ooE+OO O.OOE+OO O.OOE+OO
Indeno(a.2.3 - cd)p~.ne O.ooE+OO O.ooE+OO O.OOE+OO
Antimony O.ooHOO O.OOE+OO O.OOE+OO
Ar •.,,1C OOOE+OO o.OOE+OO 8.89E-09..,.... oooe+oo o.OOE+OO O.OOE+OO........... oooe+oo 3.8OE-02 O.OOE+OO

'oooe+oo o.ooE+oo O.OOE+OO
oooe+oo OooE+oo O.OOE+OO
o ooe +00 O.OOE+OO O.OOE+OO
oooe+oo o.OOE+OO O.OOE+OO
o ooe +00 O.OOE+OO O.OOE+OO
oooe+oo ClOOE+OO O.OOE+OO
000( .00 OOOE+OO O.OOE+OO
000(.00 OOOE+OO O.OOE+OO
000(.00 o OOE +00 O.OOE+OO
oooe.oo O.OOE+OO O.OOE+OO
oooe+oo O.OOE+OO O.OOE+OO
oooe+oo ClOOE+OO O.OOE+OO
000£+00 O.ooE+OO O.OOE+OO
000£+00 O.OOE+OO O.OOE+OO
oooe+oo . O.OOE+OO ClOOE+OO
0.00£+00 O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO o.OOE+OO
O.ooE+OO O.OOE+OO o.OOE+OO

0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooHoo O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
'0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+oo O.OOE+OO O.ooE+OO

TOTAl O.OOE+oo 3.80E-02 "89E-09



RISK ASSESSMENT SPREAD8HEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON,OROTON,CONNECTICUT
01105/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUOH INHAlATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCBfARIO: FUlL-TIME EMPLOYEE; RME

REFERENCE: EPA. DECEMBER 19811

RelEVANT EOUATION: lEX. (C xlR x ET x EF. E~/(BWxAn

WHERE: C • MEAN CONCENTRATION IN AIR (MQ/M3)
IR • INHAlATION RATE (M3IHOUR)
ET • EXPOSURE TIME (HOURSIOAY)
EF • EXPOSURE FREQUENCY (OAYSIYEAR)
ED. EXPOSURE DURATION (YEARS)
BW • BODY WBOHT (1(0)
AT • AVERAOINO TIME (DAYS)

ENTER INPUT PARAMETERS:

ADll.T:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

2.5
250

8
25
70

25550
9125

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
350

24
6

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.96E-Ol (AVO ANNUAl DOSE)
CF: 6.99E-02 (lIFETIME DOSE)

YOUTH:
CF: O.OOE+OO (AVO ANNUAl DOSE)



RISK ASSESSIIENT SPREADSHEET - INHALATION (PAOE lWO)
SITE 2 - AREA A WEAPONS CENTER .
EXPOSURE SCBtARIO: FUll- TillE EIiPlOYEE; RilE
C~CUlATEOOSES:

CHEIlICAl C (110/113)
YOUTH ANNUAL ADUlT ANNUAL lIFETIIiE AVERAOE RFD

DOSE (IIO/KOIDAY) DOSE (IiO/KOIDAY) DOSE (IIO/KOIDAY) (IIO/KO/DAY)
CSF

(KO-DAYIIIO)

Benzo(II)lInttnc_
Benzo(b)ftuorIInthellll
.Benzo(k)lIuorllnthene
Benzo(II)p)fene
Olbenz(1I,h)lInth'IICIIIlII
Indllno(II,~3-cd)p)fllne

AntImony
ArIenlc
84r,IIIIIII......-

3.1E-08
5.0E-08
4.0E-09
2.8E-08
9.2E-09
1.6E-08
9.7E-08
5.9E-08
a 1E-09
48£-08

O.ooE+oo 5.99E-09 2.14E-09
O.ooE+oo 9.69E-09 3.46E-09
O.ooE+oo 7.75E-10 2.77E-10
O.ooE+oo 5.46E-09 1.95E-09
O.ooE+oo 1.80E-09 8.42E-10
O.ooE+oo 3.10E-09 1.11E-09
O.ooE+oo 1.90E-08 6.79E-09
O.ooE+oo 1.14E-08 4.09E-09 1.51E+01
O.ooE+oo 1.59E-09 5.66E-10
o.ooE+oo 9.0SE-07 3.23E-07 1.43E-05
000£ +00 o.ooE+OO O.ooE+oo
000£+00 o.ooE+OO O.ooE+oo
000£ +00 000£+00 O.OOE+oo
000£+00 0.00£+00 O.ooE+oo
000£+00 O.OOE+oo O.ooE+oo
o.OOE +00 O.ooE+oo O.ooE+oo
OooE+oo o.ooE+oo O.ooE+oo
000£+00 o.ooE +00 O.ooE+oo
000£ +00 OooE+OO o.OOE+OO
000£ +00 o.OOE +00 O.OOE+OO
000£ +00 o.OOE+OO o.ooE+OO
0.00£ +00 o.OOE+OO o.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO o.OOE+OO o.OOE+OO
000£+00 o.OOE+OO O.OOE+oo
000£+00 o.OOE+OO O.OOE+oo
o.OOE +00 O.OOE+OO O.OOE+OO
o.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCBlARIO: FULL-TIME EMPLOYEE; RME
DETERMNE HAZARD IN (JCES AND CANCER RISK:

CHEMICAL

Benzo(a)antt'l'ac_
Benzo(b)ftuoranthene
Benzo(k)ftuoranthene
Benzo(a)pyrllrMI
D1benz(a.h)antl'racllrMI
Indeno(a.2.3 -Cd)pyrllrMI
AntImony
ArsenIC
s.~u....._

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
.0
o
o
o
o
o
o
o
o
o
o
o

TOTAL

HAZARD INDEX
YOUTH

O.ooE+oo
0.00E+00
O.ooE+oo
O.ooE+OO
O. 00E+00
O.ooE+OO
O.ooE+OO
O.ooE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
OOOE +00
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
000f +00
OOOE +00
OOOE+OO .
O.OOE+OO
O.OOE+OO
oOOE +00
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
o.oOE+OO
0.00E+00
O.ooE+OO
O.ooHOO
O.OOE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooH00

O.OOE+oo

HAZARD INDEX
ADULT

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.ooE+oo
8.33E-02
O.ooE+OO
O.OOE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+.oo

8.33E-02

INCREMENTAl..
CANCER RISK

O.OOE+OO
O.ooE+oo
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.ooE+oo
O.OOE+OO
8. 17E-OS
O.ooE+OO
O.OOE+oO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.ooE+OO
O.ooE+oo
0.00Et00
O.OOE+oo
O.ooE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
o.ooE+oo
O.OOE+oo
O.ooE+OO
O.ooE+oo
O.OOE+oo
O.OOE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
o.ooE+oo

8.17E-08



RISK ASSESSMENT SPREADSHEET - INHAlATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON. OROTON,CONNECTICUT
011051'95

HAZARD INDICES AND INCREMENTAL CANCER RlS~ ARE CALCULATED BY THIS SPREADSHEET,
EXPOSURES THROUOH INHAlATION OF AMBIENT AIR ARE CONSI~RED.

ASSUMPTIONS ARE OUltlNED BB.OW

EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE

AH~9fCf EPA. DfCfMSfA 1_

"fl (V"',, f QUAnot If)l. fC aIR a" a H a EQ''''W a An

WH~£ C • M£Nt C~C9fTAAnot.. AlA (MQJU3)
'" • eeHAA,ATlON RAJ( (M.1MOU~
f'.~fnMf~~~

f' •~ , AfQUo.C'lDA~
f 0 • ~UfW OJAA note ('ftAAS)
IW • ItOOY W9QH' (to)

A' • AvtAAOltO nME ~n)

9'T(R .."","A~"

ADU. ,

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

3..
80

8
1

70
255!1O

365

YOUTH

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
350

24
6

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: ·9.77E-02 (AVO ANNUAL DOSE)
CF: 1.40E-03 (lIFETIME DOSE)

YOUTH:
CF: O.ODE +00 (AVO ANNUAl DOSE)

~



RISK ASSESSIIENT SPREADSHEET - INHAlATION (PAOE twO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SC91ARIO: CONSTRUCTlON WORKER; CTE
CALCUlATE DOSES:

CHEMICAl C (110/113)
YOUlH ANNUAl. ADUlT ANNUAl. lIFET1I1E AVERAOE RFD

DOSE (IIO/KO/DAY) DOSE (IIOIKO/DAY) DOSE (IIO/KO/DAY) (IIO/KO/DAY)
CSF

(KO-DAYIIIO)

Benzo(a)a"ttnc_
Benzo(b)lIuaranthene
Benzo(tl)lIuaranthene
Benzo(a)p~ene

D1benz(a.h)anttracene
tndeno(a.2.3-cd)p~ene

AntImony
Arlenlc
BeryllIUm
"anoa~

3.1E-OS
5.0E-OS
4.7E-09
2.8E-OS
9.2E-09
1.8E-OS
9.7E-OS
1.9E-07
1.5E-OS
7.0E-06

O.OOE+OO 2.99E-09 4.27E-ll
O.OOE+OO 4.84E-09 8.91E-ll
O.OOE+OO 4.57E-l0 6.53E-12
O.OOE+OO 2.73E-09 3.89E-ll
O.OOE+OO 8.97E-l0 1.28E-l1
O.OOE+OO 1.55E-09 2.21E-l1
O.OOE+OO 9.50E-09 1.36E-l0
O.OOE+OO 1.90E-08 2.71E-l0 1.51E+Ol
O.ooE+OO 1.48E-09 2.11E-ll
O.OOE+OO 8.88E-07 9.80E-09 1.43E"';05
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
o.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+oo O. OOE+00 O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHALAnON (PAGE THREE)
sin 2 - AREA A WEAPONS CENTER
EXPOSURE SCatARlO: CONSTRUCTION WORKER; CTE
DETERMNE HAlARD INDCE9 NlD CANCER RI9K

CHEMICAL

Benzo(a)anttwac_
Benzo(b)lIuaanthene
Benzo(k)lIuaanthene
Benzo(a)pyrllne
D1benz(a.h)anttracllne
Indeno(a.2.3-cd)pyrllne
Antimony
ArsenIC
BeryWlum
Manoa_

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTAl.

HAZARD INDEX
YOUTH

O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO'
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
0.00E+00
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.00E+00
O.ooE+OO

O.OOE+oo

HAZARD INDEX
ADULT

O.OOE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
4.80E-02
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO

4.80E-02

INCREMENTAL
CANCER RISK

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
4.10E-09
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.10E-09



RISK ASSESSMENT SPREADSHEET - INHAlATION

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON.GROTON.CONNECTICUT
01/05/95

HAZARD INOICES AND INCREMENTAl. CANCER RISIlS ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCBlARIO: CONSTRUCTION WORKER; RME'

AEfERfffCE' EPA. DECEMBER '"

RflrVNfT fOUAflOe IDC. IC. IR • ET. EF • EQ/(8W. AT)

WHERE: C • MEM CONCfffTRATION NAIR (MQlM3)
IA • INHAL'nON RATE (M3IHOUA)
n • EXrOt~f naif fHOUASIDAV)
H • [XPOtUR( , AfOU£NCY~~
ED. EXPOSURE WRATlON (\'(ARS)
IIW • BODY WBOHT (10)
AT • AVERAOINO nUE (MY'S)

ENTER INPUT PARAMETERS

ADU.T

fR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

3.1
'20

8
1

70
25550

365

.YOU1H:

fR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
350

24
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.47E-01 (AVG ANNUAl. DOSE)
CF: 2.09E-03 (lIFETIME DOSE)

YOU1H:
CF: O.OOE+OO (AVG ANNUAl. DOSE)



RISK ASSESSIIENT SPREADSHEET - INHALATION (PAOE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCIMARIO: CONSTRUCTION WORKER; RilE
CJlt.CUlATE DOSES:

CHEMICAl. C (110/113)
YOUTH ANNUN.. ADlLT ANNUN.. lIFETIIiE AVERAOE RFD

DOSE (IIOIKO/DAY) DOSE (IiO/KO/DAy) DOSE (IIOIKO/DAY) (IIO/KO/DAY)
CSF

(KO-DAYIIIO)

Benzo(a)anltwac_
BenlO(b)lIuaranthene
BenIO(k)lIuaranthene
Benzo(a)p)'I'ene
Dlbenz(lI,h)enttracene
Indeno(II,2.3 -cd)p)'l'­
Antimony
ArMnIc
e.yllum
u_.._

3.1E-OS
5.0E-OS .
4.7E-09
2.8E-08
9.2E-09
1.6E-.OS
9.7E-OS
1.9E-07
1.5E-OS
1.oE-08

O.OOE+OO 4.48E-09 8.41E-11
O.OOE+OO 7.2SE-09 1.04E-10
O.OOE+OO 8.86E-10 9.80E-12
O.OOE+OO 4.09E-09 5.84E-11
O.OOE+OO 1.3SE-09 1.92E-11
O.OOE+OO 2.32E-09 3.32E-11
O.OOE+OO 1.42E-OS 2.03E-10
O.OOE+OO 2.8SE-OS 4.07E-10 1.51E+01
O.OOE+OO 2.22E-09 3.17E-11
O.OOE+OO 1.03E-06 1.47E-08 1.43E-OS
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO.
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCBlARIO: CONSTRUCTION WORKER; RME
DETERMNE HAZARD !NDCE9 AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEIilCAl. YOUTlf ADULT CANCER RISK

BenzoCalanttw_ O.ooE+oo O.ooE+oo O.ooE+oo
BenzoCblftuoranthene O.ooE+oo O.ooE+oo O.ooE+oo
Benzo(1llftuoranthene O.ooE+oo O.ooE+oo o.ooE+oo
BenzoCalpyrene O.ooE+oo O.ooE+oo ·O.ooE+oo
D1benzCa.hlanttncene O.ooE+oo O.ooE+oo O.ooE+oo
IndenoCa.2.3 - cd)pyrene O.ooE+oo O.ooE+OO O.ooE+oo
Antimony O.ooE+oo O.ooE+OO O.ooE+oo
"'..,,11: OooE+OO O.ooE+OO 8.14E-09..,.... 000£+00 O.ooE+oo O.ooE+oo......... 000£+00 7.1I1E-02 O.ooE+oo

000£+00 OooE+OO O.ooE+OO
000£+00 OooE+OO O.ooE+OO
000£+00 o.ooE +00 O.ooE+oo
000£+00 O.ooE+OO O.ooE+oo
OooE+oo O.ooE+OO O.ooE+OO
000£+00 o.ooE+OO O.ooE+oo
000£ +00 000£+00 O.ooE+oo
000£.00 OooE+oo O.ooE+oo
000£+00 0.00£+00 O.ooE+oo
OooE+oo O.ooE+oo O.ooE+oo
o ooE +00 o.ooE+oo O.ooE+oo
OooE+oo o.ooE+oo O.ooE+OO
oooe+oo o.ooE+oo O.ooE+oo
000£.00 o.ooE +00 O.ooE+OO
000£+00· o.ooE+OO O.ooE+oo
oooE+oo O.ooE+OO, O.ooE+oo
O.ooE+oo o.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+OO

0 O.ooE+oo O.ooE+oo o.ooE+OO
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo o.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo

TOTAl O.OOE+oo 7.19E-02 8.14E-09



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT W1rn GROUNDWATER

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NlON.GROTON.CONNECTICUT
011051'95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CAlClA.ATED BY lHlS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: ll:RMAl CONTACT WITH GROUNWATER
ASSUMPT10NS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE

REFERENCE: EPA, DECEMBER 1911I

DERMAl CONTACT: De(. (C. SA. PC. ET. EF. ED)/(8W. AT. CF)

WHERE: C. SURFACE WATER CONCENTRATION (MGIl)
SA • SURFACE AREA AVAILABlE FOR CONTACT (SQ CM)
PC • DERMAl PERMEABIUTYCONSTANT (CMIHR)
ET • EXPOSURE TIME ~OURSIDAY)

EF • EXPOSURE FREQUENCY (DI'YSIYEAR)
ED. EXPOSURE DURATION (YEARS)
BW • BO~ WEIGHT (KG)
AT • AVERAGING TIME (DAYS) .
CF • CONVERSION FACTOR (1000 CUBIC CMA.)

INPUT PARAMETERS:

SA:
ET:
EF:
ED:
BW:
AT (N ON CAR):
AT(CAR):

2200
8

80
. 1
70

385
25550

AVERAGE ANNUAL DOSE
CONVERSION FACTOR 5.51E-02

lIFETlME ANNUAL DOSE
CONVERSION FACTOR 7.87E-04



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE
CJlt.CIJlATEHAZARDINDCES:

CHEMICAL

Antimony
Arsenic
Beryllium
Boron
Manoa_
Thallium

tOTAl HAZARD INDEX

CONCENTRATION
(MGIl)

.0.0152
0.0119
0.0013

1.37
4.555

0.0138

DERMAL
PERMEABLITY

CONSTANT

l.ooE-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
l.ooE-03

AVERAGE
ANNUAl DOSE
(MG/KG/DAY)

8.38E-07
6.58E-07
7. 16E-08
U5E-05
2.51E-04
7.60E-07
O.OOE+OO
GOOE+OO
o ODE +00
000(+00
000( +00
000( +00
OOGE+OO
GooE+OO
o ODE +00
000( +00
000( +00
000(+00
000(+00
GOOE+OO
GOOE+OO
OOOE+OO
000(+00
OOOE +00
OOOE+OO
GOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DERMAL
REFERENCE DOSE
(MG/KG/DAY)

4.00E-04
2.80E-04
2.50E-04
4.50E-03
1.50E-04
4.00E-06

HAZARD
INDEX

2.09E-03
2.34E-03
2.87E-04
1.68E-02
1.67E+00
1.90E-01
o.OOE·+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

. O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

UI9E+OO



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE
CALCUlATEINCREMEJHAl CNlCER RISKS:

lIFEnME AVERAGE
CONCENTRATION DERMAL DOSE CSF - DERMAL IN CREIIENTAI..

CHEIlICAL (MGIl) (MG/KG/DAY) (KG-DAYIIIG) CANCER RISK

Antimony 0.0152 t20E-08 o.ooE+oo
Arsenic 0.0119 9.37E-09 1.80E+00 1.69E-08
Beryllium 0.0013 t02E-09 - 8.60E+01 8.80E-08
Boron 1.37 1.08E-06 O.ooE+oo
Manganese 4.555 3.59E-06 o.ooE+oo
Thantum 0.0138 1.09E-08 O.OOE+oo

0 0 O.ooE+oo O.ooE+oo
0 0 o.ooE+oo O.OOE+oo
0. 0. OooE+oo O.OOE+oo
0. 0. OOOE +00 O.OOE+OO
0. 0. OOOE +00 O.o.o.E+oo
0. 0. o.OOE +00 o..OOE+oo
0. 0 O.OOE+oo O.OOEi'oo
0 0. o.ooE +00 O.o.o.E+oo
0. 0 o.OOE+oo O.OOE+oo
0 0. OOOE +00 o..OOE+oo
0 0. OOOE +00 O.OOE+oo
0. 0. OOOE+oo O.ooE+oo
0. 0. O.ooE+oo o.ooE+oo
0. 0. o..ooE+oo O.OOE+oo
0. 0. o.ooE+oo O.OOE+oo
0. 0. o.ooE+oo O.o.o.E+oo
0. 0. o.OOE +00 O.o.o.E+oo
0. 0. o..ooE+oo O.o.o.E+oo
0. 0 o.ooE+oo o..OOE+oo
0. 0. o..ooE+oo 0..00E+00
0. 0. 0.00E+00 O.ooE+oo
0. 0. O.ooE+oo O.ooE+oo
0. 0. 0..00E+00 O.ooE+oo
0. 0. O.ooE+oo O.ooE+oo
0. 0. o..ooE+OO O.ooE+oo
0. 0. o..ooE+OO O.ooE+oo
0 0. o..ooE+OO O.OOE+oo
0 0. o..ooE+oo O.ooE+oo
0. 0. 0..00E +00 O.ooE+oo
0. 0. o..ooE+OO O.ooE+oo
0. 0. 0..00E+00 O.ooE+oo
0. 0. 0..00E +00 O.OOE+oo
0. 0. 0.. 00E+00 O.ooE+oo

0. 0. o..ooE+oo o..OOE+oo

TOTAL RISK 1.05E-0.7



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER

8ITENAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NlON. GROTON. CONNECTICUT
011'05/95

HAZARD INDICES AND INCREMENTAl CANCER RlSI<S ARE CAlCULATB> BY THIS ·SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH GROUNWATER
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE 8CatARIO: CONSTRUCTION WORKER; RME

~'ERENCE EPA, DECEMBER.9811

DfJIaMl CONTACT Df)l • fC. SA. 'C." ." .n-..lWW. AT. Cf")

..nt, e. ''''''AC' WAf(A CONC9fTRAflOH (MOIl)
SA -SURfACE MEA AVAlLAIl.E FOR CatTACT (SO CM)
PC - Df:RIUl P£AM£A8/UTY CatSTANT (CM/HA)
" • DrOtUAf nME t4OUASlOAY)
" - ~.""f • AfOV9tCY COl'~
f D - (xroe~ DURA OON (VI.AA8)
.. - IOO'f W(tOHT (1IlQ)
AT _ A'It~Q nME lOAn)
c. - OON'ltASlON FACTORIl()OOC~CCMA.)

.."'" "ANtMntAe

SA:
ET:
EF:
EO:
BW:
AT (N ON CAR):
AT(CAR):

2200
8

120
1

70
385

25550

A\lERAGE ANNUAl. DOSE
CONVERSION FACTOR 8.27E-02

LIFETIME N-INUAL DOSE
CONVERSION FACTOR 1.18E-03



RISK ASSESSMENT SPREADSHEET - DERMAl. CONTACT wmt OROUNDWATER (PAOE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCBtARIO: CONSTRUCTION WORKER; RME
CIIL.CULATEHAZARD INlJCES:

CHEMICAl.

Antimony
Anlenlc
Beryllium
Boron
Manganese
Thanlum

TOTAl. HAZARD INDEX

CONCENTRATION
(Mall)

0.0152
0.0119
0.0013

1.37
4.555

0.0138

DERMAl.
PERMEABLJTY

CONSTANT

1.00E-03
t.OOE-03
t.OOE-03
t.OOE-03
t.ooE-03
t.ooE-03

AVERAOE
ANNUAl. DOSE
(MO/KO/DAy)

1.26E-06
9.84E-07
1.07E-07
1.13E-04
3.77E-04
1.14E-06
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

DERMAl.
REFERBtCE DOSE
(MO/KO/DAy)

4.ooE-04
2.80E-04
2.50E-04
4.50E-03
1.50E-04
4.ooE-06

HAZARD
INDEX

3.14E-03
3.51E-03
4.30E-04
2.52E-02
2.51E+00
2.85E-Ol
o.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
o.ooE+oo
o.ooE+oo
O.ooE+oo
o.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.00E+00
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

2.83E+OO



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WIlli GROUNDWATER (PAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCBfARIO: CONSTRUCTION WORKER; RME
CAlCUlATE INCREMENTAL C~CER RISKS:

LIFETIME AVERAGE
CONCENTRATION DERMAl DOSE CSF - DERMAL INCREMENTAL

CHEMICAl. (MOIl.) (MG/KGIOAY) (KG-DAYIIIG) CANCER RISK

AntImony 0.0152 1.79E-08 O.ooE+oo
Anlenlc 0.0119 1.41E-08 1.80E+00 2.53E-08
8e'yllIum 0.0013 1.54E-09 8.60E+01 1.32E-07
Boron 1.37 1.62E-06 O.ooE+oo
Manganese 4.555 5.38E-06 O.ooE+oo
ThaRium 0.0138 1.63E-08 O.ooE+oo

0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo o.ooE+oo
0 0 O.ooE+oo O.OOE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo o.ooE+oo
0 0 o.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 . O.ooE+oo O.OOE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 O. O.ooE+oo O.ooE+oo
0 0 o.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.OOE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 o.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo
0 0 O.ooE+oo O.ooE+oo

TOTAL RISK 1.57E-07



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES

SITE NAME: SITE 2 - A~A A WEAPONS CENTER
lOCAnON: NSe-NlON. GROTON, CONNECTICUT
IMTE: 01f05,95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY TliIS SPREADSHEET.
TWO EXPOSU~ SCENARIOS ARE CONS1DE~D: DERMAL. CONTACT WITH WATER AND
ACCIDENTlll..lNGESnON Of WATER. ASSUMPnONS ARE OUlllNED eaow.

EXPOSUIE 8CBtAAlO: CONSTRUCTION WORKER; CTE

REFERENCE: EPA, DECEMBER,9Il9

INOUTt~ I[]( • Ie' OhfT .~, • £DlJSW. AT) 0E~1ll.. CONTACT: DEX" (C X SAxPC xETxEF xEO)/~xATx1lXlO)

~Rf C • 1U~1lC~ WATf:RCONC£~T~n~ (MG,1.) WHERE: C .. SUR'ACE WATER CONCENTRAnON (MGIl)
CA. CONTACT RATE (UTEAMiOUR) SA =: SURFACE AREA AVAILABLE FOR CONTACT (sa CM)
ET • EXPOSURE nME fiOURSlDAY) PC = DERMAL PERMEABIUTY CONSTANT (CM/HR)
H • E)f'OSlR , ""QUENCY (OAYSIYEAR) ET .. EXPOSU~ TlME tlOURSJOAy)
£0 • 0lJ>01U"" OU~nON (VEAAS) EF .. EXPOSURE F~aUENCY (OA'tSIYEAA)

"" • 800v W£tOH' fCO) ED .. EXPOSU~DURATlON (YEARS)
Af • 111I (AAQINQ n .. lOAYSI ffN =: BODY W8GHT (KG)

AT .. AVERAGING TIME (DAYS)

'''''Uf P/IPNIE Tf: AS .

..OEIflON

CR: G.oe AVE~GE ANNUAl DOSE
ET: 2 COt.VERSION FACTOR 3.13E-04
EF: 110
ED: 1 UFETlME ANNUAL DOSE
BW: 70 COt.VERSION FACTOR 4.47E~

AT (NONCAA): 365
AT(CAA): 25550

DERMAl:

SA: 2200 AVERAGE ANNUAl DOSE
ET: 2 COtNERSlON FACTOR l.38E-02
EF: 110
ED: 1 UFETlME ANNUAL DOSE
BW: 70 COt.VERSION FACTOR 1.97E-()4
AT(NONCAA): 365
AT(CAR): 25550



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE twO)
SITE 2 - AREA A WEAPONS CENll:R
EXPOSURE SCENARIO: CONSTRUC11ON WORKER; CTE
CALCUlAT£ HAZAFU INDICES (INGESTION):

CHEMICAl..

kaenlC
ClIdmlUm
MIInl'lMH

TOTAl.. HAZARD 1l0EX

CONCENTRATION
(MOil)

0.002e
0.0066
0.0281

AVER/mE
MNUAI.. DOSE
(UQ{KGlDAY)

B.14E-(l7
2.07E-oB
B.BOE-oB
O.OOEtOO
o.ooEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
OOOEtOO
OOOE+OO
OOOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
OOOEtOO
OOOE+OO
OOOE+OO
O.OOE+OO
OOOEtOO
O.OOEtOO
OOOE+OO
OOOEtOO
O.OOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00 EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00EtOO
O.OOEtOO

INGESTION
REFERBtCE DOSE
(UQ{KGlDAY)

3.00E~

5.00E~

5.00E0000

HAZARD
INDEX - 1t(~l3TION

2.71EooOO
4. 13E0000
1.7BEooOO
0.00EtOO
0.00EtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
0.00EtOO
0.00EtOO
0.00EtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
0.00EtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
0.00EtOO
0.00EtOO
0.00EtOO
0.00EtOO
0.00EtOO
O.OOEtOO
O.OOEtOO

8.81E-03



RISK ASSESSMENT SPREADSHEET - SUWACE WATER EXPOSURES (pAGE mREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTlON WORKER; CTE
CALCUlATE HAZARD INDICES (DERMAl.):

•
CHEMICAl.

~

Clldmklm
ManIJIneal

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

TOTAL HAZARD INDEX

DERMAL AVERAGE DERMAL TOTAL
CONCEN TRAnON PERMEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD
(IIOi1..) CONSTANT (MOIKOIDAY) (MOIKOIDAY) INDEX-DERIIAI.. INDEX

0.0028 l.00E--{)3 3.58E~ 2.80E-04 1.28E-04 2.84E-03
0.0066 l.00E--{)3 9.09E~ l.50E-05 8.06E--{)3 1.02E-02
0.0281 l.00E--{)3 3.87E~7 1.50E-04 2.58E--{)3 4.34E-03

0 O.OOHOO O.OOE+OO 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00
0 O.OOHOO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 OOOE+OO 0.00E+00 0.00E+00
0 OOOE+OO O.OOE+OO 0.00E+00
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO 0.00E+00
0 OOOE+OO 0.00E+00 0.00E+00
0 OOOE+OO 0.00E+00 O.OOE+OO
0 OOOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO· 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0.00E+00 O.OOE+OO O.OOE+OO
0 0.00E+00 O.OOE+OO 0.00E+00
0 0.00E+00 O.OOE+OO 0.00E+00
0 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOHOO 0.00E+00 O.OOE+OO
0 0.00E+00 0.00E+00 O.OOE+OO
0 0.00E+00 0.00E+00 O.OOE+OO
0 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0.00E+00 0.00E+00 O.OOE+OO
0 0.00E+00 0.00E+00 O.OOE+OO

I.77E-03 1.74E-«l



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AtEA A WEAPONS canER
EXPOSURE 8CBtARIO: CONSTRUCTION WORKER; CTE
CALCULATE INCREMENTAL CANCER FISK

LIFE TIME AVERAGE LIFE TIME AVERAGE INCREMENTAl... INCREMENTAl... TOTAl...
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAl...

afEIIIICAl. (MO{KQlMY) (MO{KOIIMY) (KO-IMV/MG) (KO-IMV/MG) INOESnON DERMAl. CANCER RISK

AnIenlc 1.16E~ 5.12E-10 1.75E+00 1.80E+OO 2.04E~ 9.21E-10 2.13E~

ClIdmlum 2.95E~ 1.30E~ O.OOE+OO O.OOE+OO 0.00E+00
ManIJIne81 1.26E-07 5.53E~ O.OOE+OO 0.00E+00 0.00E+00

0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OOOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OOOE+OO O.OOE+oo O.OOE+OO 0.00 E+00 O.OOE+OO
0 OOOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 o OOE +00 O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO

OOOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
000£+00 O.OOE+oo O.OOE+OO 0.00E+00 0.00E+00
OOOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO 0.00£"+00 0.00E+00 0.00E+00 O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
OOOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
OOOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
OOOE+OO O.OOE+oo 0.00E+00 0.00E+00 0.00E+00
000£+00 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+OO
0.00£+00 O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
O.OOE+OO O.ooE+oo O.OOE+OO 0.00E+00 O.OOE+OO

0 O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.ooE+OO 0.00E+00 O.OOE+OO 0.00E+00 0.00E+00

T TAl... RISK 2.04E-GI 9.21E-10 2.13E....

•



RISK ASSESSIIENT SPREADSHEET - SURFACE WATER EXPOSURES

SITE NAME:
lOCAnON:
MTE:

SITE 2 - AFt: A A WEAPONS CENTER
NSB-M..ON, GROTON, CONNECTICUT
01/05,95

HAZARD INDICES AND INCREMENTA/. CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSUFt: SCENARIOS ARE CONSlOEFt:D: DERMAl CONTACT WITH WATER AND
ACClDENT1t..INGESTION Of WATER. ASSUMPTIONS ARE OUTLINED BROW.

EXPOSURE 8C9IARlO: CONSTRUCTlON WORKER; Rile

REFERENCE: EPA, DECEMBER,989

INGESTION'

I....UT PARAMETERS:

INGE!mON:

lEX • (C I CR x Ell EF I EO)/f!W I All

WHERE: C. SUIYACE WATER CONCENTRATION ~)
CR. CONTACT RATE (llTERSlHOURj
ET • EXPOSURE nME tiOURS/DAYj
EF • E~DSURE FFt:QUENCY (OAYSIYEAR)
EO • EXPOSUFt: DURA TION (YEARS)
BW· BODY WEIGHT f(G)
AT • "'ERAGING nME (DAYS)

DE~AI... CONTACT: OEX" (C xSAxPC xET xEF xEO)/(BWxATx 1000)

WHERE: C" SU~ACEWATERCONCENTRATION(MGIL)
SA .. SURFACE ARfA AVAILABLE FOR CONTACT (SO CM)
PC = DERMAL PERMEABIUTY CONSTNfT (CMlHR)
ET =EXPOSUFt: TIME tlOURSIOAYj
EF .. E)(flOSURE FFt:QUENCY (OAYSIYEAR)
EO" EXPOSUFt: DURATION (YEARS)
OW =BODY W8GHT (KG)
AT .. AVERAGING TIME (DAYS)

CR:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR): .
AT(CAR):

0.05
4

120
1

70
3e5

25550

2200
4

120
1

70
385

25550

AVERAGE ANNUAL DOSE
COINERSION FACTOR9.39E~

UFETlME ANNUAL DOSE
COINERSION FACTOR 1.34E~

AVERAGE ANNUAL DOSE
COmERSlON FACTOR 4.13E-()2

UFETlME ANNUAL DOSE
COINERSION FACTOR 5.90E~



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE lWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTlON WORKER; RUE
CALCUlA TE HAZAFU INDICES (lNGESnON):

CHEMICAL

kaenIC
cadmIUm
Mlngl_

TOTAL HAZARD INDEX

CONCENTRATION
(MOIl)

0.0026
0.0066
0.0281

AVERAGE
MNUAL DOSE
(MOIKOIDI'Y)

2.44E~

8.20E~
2.84E-«i
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
OooE+OO
Ooof+oo
000f +00
o 00f +00
000f +00
000f +00
Ooof +00
Ooof+OO
Ooof +00
000f +00
lOOf +00
000f +00
o 00f +00
Ooof +00
o oof +00
Ooof +00
Ooof +00
Ooof +00
Ooof+OO
Ooof +00
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO

INGESTION
REfERENCE DOSE
(MOIKO(DI'Y)

3.ooE-04
5.OOE-04
5.00E0000

HAlARD
INDEX - INGfSTU>N

8. 14EooOO
1.24E-02
5.28EooOO
0.00E+00
0.00E+00
O.ooE+oo
0.00E+00
0.00E+00
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
0.00E+00
0.00E+00
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+oo
O.ooE+oo
0.00E+00

2.58E-02



RISK ASSESSMENT SPREADSHEET - SUW ACE WATER EXP SURES (pAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSUfE SCENARIO: COHSTRUC11ON WORKER; RME
CALCUlATE HAZARD INDICES (DERMAl): .

atEIIJCAl.

Anlenlc
Clldmlum
Manganese

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

T TAl. HAZARD INDEX

DERMAl. AVERAGE DERMAL TOTAL
CONCENTRATION PERMEABILITY ANNUAl. DOSE REFERENCE DOSE HAZARD HAZARD
(UOilJ CONSTANT (IIOIKO{MY) (IIOIKO{MY) INDEX-DmllAl. INDEX

0.0026 1.00E-G3 1.07E-G7 2.BOE-04 3.84E-:-04 8.52E-G3
0.0066 1.00E-G3 2.73E-G7 1.50E-05 1.82E-02 3.06E-02
0.0281 1.00E-G3 1. 18E-G6 1.50E-04 7.74E-G3 1.3OE-02

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 0.00E+00
0 0.00 E+00 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00
0 0.00 E+00 0.00E+00 0.00E+00
0 0.00 E+00 O.OOE+OO 0.00E+00
0 0.00 E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00 O.OOE+OO
0 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00
0 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00
0 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00E+00 0.00E+00
0 0.00 E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO 0.00E+00 0.00E+00

2.83E~ 5.21E~



RISK ASSESSMENT SPREADSHEET - SURFACE WA~R EXPOSURES (pAGE FOUR)
SITE 2 - AREA A WEAPONS canER
EXPOSURE SCBfARIO: CONSTRUCTION WORKER; RIlE
CALCULA~ t4CREMENTAlCANCER ASK

LIFETIME AVERAGE LIFETIME AVERAGE INCREMENTAl.. INCREMENTAl.. TOTAl..
INGESTION DOSE DERMAL. DOSE CSF - INGESTION CSF - DEfWAl.. CANCER RISK CANCER RISK INCREMENTAl..

CHancAL (llQ(KO(MY) (llQ(KQfIMY) (lCO-IMY/IIG) (lCO-IMYIIIG) INGESTION DERIIAL CANCBI RISK

~ 349E~ 1.54E~ 1.75HOO 1.80E+00 8.11E-oB 2.78E-09 8.38E-oB
cadmIUm 1l.88E~ 3.9QE~ O.OOE+OO O.OOE+OO 0.00E+00
ManllllnlSl 3.nE~7 1.88E~ O.ooE+OO O.ooE+OO O.OOE+OO

0 O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+OO O.ooE+OO
0 O.ooE+OO O.ooE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.ooE+OO O.ooE+OO O.OOE+OO O.ooE+OO 0.00E+00
0 O.ooE+OO O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.ooE+OO O.ooE+oo 0.00E+00 O.OOE+OO
0 o ooE +00 OooE+OO 0.00E+00 O.ooE+OO O.OOE+OO
0 OooE.oo OooE+OO O.ooE+oo O.ooE+oo O.OOE+OO
0 o ooE +00 OooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 OooE+OO OooE+OO 0.00E+00 0.00E+00 0.00E+00
0 OooE+OO O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+OO O.ooE+oo O.ooE+OO 0.00E+00

OooE+OO OooE+OO O.ooE+OO 0.00E+00 0.00E+00
OooE+OO OooE+OO 0.00E+00 0.00E+00 0.00E+00
000£+00 OooE+OO 0.00E+00 0.00E+00 O.OOE+OO
000£+00 O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00
000£.00 OooE+OO O.OOE+OO O.ooE+oo 0.00E+00
OooE+OO O.ooE+OO O.OOE+oo 0.00E+00 O.ooE+OO
OooE+OO O.ooE+OO O.OOE+OO 0.00E+00 O.ooE+oo
OooE+OO O.ooE+OO O.OOE+OO 0.00E+00 O.OOE+OO
OooE+OO O.ooE+OO O.OOE+OO 0.00E+00 0.00E+00
OOOE+OO O.ooE+OO O.OOE+OO 0.00E+00 O.ooE+OO
OooE+OO O.ooE+OO O.OOE+OO 0.00E+00 0.00E+00
O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
O.ooE+OO O.ooE+OO O.OOE+OO O.ooE+OO 0.00E+00

0 O.ooE+OO 0.00E+00 0.00E+00 O.OOE+OO O.OOE+OO
0 O.ooHOO 0.00E+00 0.00E+00 O.ooE+oo O.ooE+OO
0 O.ooHOO 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.ooE+OO O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 O.ooE+oo 0.00E+00 0.00E+00 . O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.ooE+oo 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+oo
0 O.ooE+OO O.ooE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO 0.00E+00

TOTAl.. RISK 8.11E-C18 2.78E-C18 8.38E-C18



RISK ASSESSIIENT SPREADSHEET - INCIDENTAL INOESTION OF SEDlIlENT

SITE NAIIE:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON.OROTON.CONNECTICUT
01/15194

HAZARD INDICES AND INCREMENTAl.. CANCER RlSICS ARE CALCUlATED BY "THIS SPREADSHEET.
EXPOSURES "THROUOH PICA INOESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE

Mlf'VNIIT fOUA'f'ICW ID -tc.1A .FlllIO. £f • EOVlBW. AT. lal1

WH",r c • l1li(_ COle.,.~ noN If 101. IAMf'lf C"IQIlCOI
.... 101. IfOfinoN AAtf lVMVUf n
(F • EXPOIUA£ 'A£OUEN CY (£VEN IIIY£AAI
,. - 'MenoN FAOM CONIA....AIED SOURCE
(0· EXPOIUAf nJAAnoN MAASI
... eoo't W90HI f'Ot
AI • AvtMOlfO ntI( lOA...
ItO • etOAlIIM.A. fTY

ENTIA If NT "AAAMfTfAS
AOl'T Y'OVTH

'"fF
H
ED:'
BW:
AT(CAR):
AT(NON):

..
•,,
70

25550
385

IA
fF
II:
ED:
BW:
AT(CAR):
AT(NON):

o
JaG,

II
15

25550
2190

DETERMNE CONVERSION FACTORS:
AD\A.T:

CF: l.50E-06 (AVO ANNUAl.. DOSE)
YOU"TH:

CF: O.OOE +00 (AVO ANNUAl.. DOSE)
AD\A.T/YOUTH (CANCER RISI():

CF: 2.15E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAl INOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCBfARIO: CONSTRUCTION WORKER; CTE
CN..CUlATE DOSES:

CHEMICAl

Benzo{.).nttr.~

Benzo(b)nuoranthene
Benzo{k)nuoranthene
Benzo{a)p~ene
OIbenz(a.hlantt1'8cene
Indeno(l.2.3-cd)pl'ene
Antimony
Arnnlo
Beryllium

"·noa-
CadmUn
V_1IoM'n

C(MO/KO)

2.3
3.7
1.8
2.7

0.41
1.9 .
6.1
6.2

0.79
783
a.8

503

vount ANNUAL ADUlT ANNUAL L1FEnME AVERAOE RFD
BIOAYAIlABILITY DOSE (MO/KOIOAY) DOSE (MO/KOIOAy) DOSE (MO/KOIOAY) (MO/KO/DAY)

O.OOE+OO 3.46E-08 4.94E-OS
O.OOE+OO 5.56E-08 7.94E-08
O.OOE+OO 2.71E-08 :l86E-OS
O.OOE+OO 4.08E-08 5.80E-OS
O.OOE+OO 6. 16E-07 asOE-09
O.OOE+OO 2.66E-08 4.OSE-08
O.OOE+OO 1.22E-05 1.74E-07 4.00E-04
O.OOE+OO 1.23E-OS 1.76E-07 3.00E-04
O.OOE+OO 1.19E-08 1.70E-08 5.00E-03
O.OOE+OO 1.15E-03 1.ME-OS 5.00E-03
O.OOE+OO 6.72E-08 1.2SE-07 5.00E-04
O.OOE+OO 7.56E-OS 1.08E-08 7.00E-03
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO . O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO

CSF
(KO-DAVIIIO)

7.30E-Ol
7.30E-Ol
7.30E-02
7.30E+OO
7.30E+OO
7.30E-Ol

1.7SE+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDatTAl. INGESTION OF SEDIMENT (pAGE THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCatARia: CONSTRUCTION WORKER; CTE
DETERMNE HAZARD IN DCES 1HD CANCER RISK

HAlARD IN DEX HAlARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

8enzo(a)anttw-e_ O. OOE tOO O.OOE+OO 3.60E-OS
8enzo(b)fluaranlhene O.ooE tOO O.OOE +00 5.80E-OS
8enzo(k)lluoranthene O.ooE tOO 0.00E+00 2.82E-09
8enzo(a)pyrene O.ooE tOO 0.00E+00 4.23E-07
OIben%(a.h)antlncene O.ooEtoo 0.00E+00 8.43E-OS
Indeno(1.2.3 -cd)p'I'ene O.ooEtoo O.OOE +00 2.98E-OS
Antlmony O.ooE+oo 3.04E-02 O.OOE +00
ArsenIC O. OOE t 00 4.11E-02 3.08E-07
Bsyllum O.OOE tOO 2.37E-04 7.29E-OS
MangaMM O. OOE tOO 2.29E-01 o.OOE+OO
CadmlJrn O. OOE tOO 1.74E-02 O.OOE +00
V_dlum O.ooE tOO 1.08E-02 O.OOE+OO

0 O.ooE tOO O.OOE+OO O.OOE +00
0 O.ooE tOO 0.00E+00 O.OOE +00
0 O.ooEtoo O.OOE +00 O. OOE+00
0 OooE tOO O.OOE +00 O.OOE +00
0 O.ooE +00 0.00E+00 0.OOE +00
0 O.OOE +00 O.OOE +00 O.OOE +00
0 O.OOE +00 O.OOE tOO o.OOE+OO
0 O.OOE tOO O.OOE +00 0.OOE +00
0 O. 00E+ 00 O.OOE +00 0.OOE +00
0 O.ooEtoo O.OOE +00 O.OOE+OO
0 O.ooEtoo . O.OOE +00 O.OOE+OO
0 O.OOE tOO 0.00E+00 O. OOE +00
0 O.OOE tOO O.OOE +00 O.OOE +00
0 O.ooE +00 O.OOE +00 O.OOE +00
0 O.ooE+OO o.OOE+OO 0. OOE +00
0 O. OOE+00 O.OOE +00 O.OOE +00
0 O.OOE+OO O.OOE+OO 0.OOE+00
0 O.OOE+OO O.OOE+00 O.OOE+OO
0 O.OOE+oo O.OOE +00 0.OOE+00
0 O.OOE tOO O.OOE+OO O.OOE +00
0 O.ooE tOO O.OOE +00 O.OOE +00
0 O.OOE+OO O.OOE +00 O.OOE+00
0 O.ooE+OO O.OOE +00 O.OOE +00
0 O.OOE+OO O.OOE+OO O.OOE+00
0 O.OOE+oo O.OOE +00 O.OOE +00
0 O. OOE+00 O.OOE +00 O.OOE+00
0 O.OOE tOO O.OOE +00 O.OOE +00
0 O.OOE +00 O.OOE+OO O.OOE +00

TOTAl O.OOE+OO 3.28E-01 8.8SE-07



•
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A WEAPONS CENTER
NSB-NLON.GROTON,CONNECTICUT
01/15/94

HAZARD INDICES AND INCREMENTAL CANCER RIS~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SCENARIO: CONSTRUCTION WORKER; RME'

RREVAHT EOUATION'

MtERE

lEX • (C • IR • FI • 810 • EF • EDI/(8W • AT • 1E81

C • MEM CONC9HRA noN It to.. SAMPLE (M0/1(0)
IR. so.. ItOUTlON RATE (MOf(VEHTl
EF • EXPOSURE FREQUENCY (£VEHTSIYEAR)
FI • FRACTION FROM CONTAM... ATED SOURCE
EO. EXPOSURE OURAnON (YEARS)
IW • IOOY W90HT (IGI
AT • AV[~O nME lOAn)
lItO • IIOAVAIL'. ,TV

EN TER ..PUT PARAMOERS
ADU.T

IR
EF
FI:
ED:
8W:
AT(CAR):
AT(NON):

..
'10,,
70

25550
385

YOUTH:

IR
EF'
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
SllO

1
IS

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:
CF: 2.25E-06 (AVG ANNUAL DOSE)

YOUTH:
CF: O.OOE+OO (AVG ANNUAL DOSE)

ADUlT/YOUTH (CANCER RISI<):
CF: 3.22E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAl INGESTION OF SEDIMENT (PAGE TWO)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; RME
CAlCUlATE DOSES:

CHEMICAl..

8enzo(a)anltrac_
8enzo(b)lluoranthene
8enzo(k)1Iuoranthene
8enzo(a)p)fene
Dlbenz(a.h)anttracene
Indeno(1,2.3-cd)pl'ene
AntImony
Anenlc
B4Fytlklrn
....lg8I-

CadmUlI
v_....

C(MO/KG)

2.3
3.7
1.8
2.7

0.41
1.9
8.1
8.2

0.78
783
51

503

yount ANNUAl.. ADll..T ANNUAl.. lIFETlME AYERAOE RFD
BIOAYAILABllITY DOSE (MO/KO/DAy) DOSE (MOIKG/DAY) DOSE (MOIKO/DAY) (MO/KO/DAY)

O.OOE+OO 5.19E-06 7.41E-08
O.OOE+OO 8.34E-06 1.19E-07
O.OOE+OO 4.06E-06 5.80E-OB
O.OOE+OO 6.09E-OS 8.70E-OB
O.OOE+OO 9.24E-07 1.32E-OB
O.OOE+OO 4.28E-06 6.12E-OB
O.OOE+OO 1.83E-05 2.81E-07 4.00E-04
O.OOE+OO 1.85E-05 2.84E-07 . 3.00E-04
O.OOE+OO t.78E-OS 2.54E-08 5.00E-03
O.OOE+OO 1.72E-03 2.48E-05 5.00E-03
O.OOE+OO 1.31E-05 1.87E-07 5.00E-04
O.OOE+OO 1.13E-04 1.82E-06 7.00E-03
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

elF
(KO-DAV/MO)

7.30E-01
7.30E-01
7.30E-02
7.30E+OO
7.30E+OO
7.30E-01

1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE TlfREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUCTION WORKER; RME
DETERMNE HAZARD !NlJCE9 JHD CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
ctiEMICAl YOUTlf ADULT CANCER RISK

BenIO(a)anltwac_ O.OOE+OO O.OOE+OO 5.41E-08
BenlO(b)1luaranthene O.OOE+OO O.OOE+OO 8.70E-08
BenlO(k)lluaranthene O.OOE+OO O.OOE+OO 4.23E-09
Benzo(a)p~e". O.OOE+OO O.OOE+oO USE-07
Dlbenz(a.h)anltwace". O.OOE+OO O.OOE+OO 9.64E-08
Indeno('.2.3-cd)p~_ O.OOE+OO O.OOE+OO 4.47E-08
AntImony o DOE +00 4.S7E-02 o.OOE+OO
"'.."IC o DOE +00 8. 16E-02 4.62E-07....... 000£+00 UeE-04 1.09E-07.....- 000£.00 SUE-O' o.OOE+OO
c•.-- 000f.00 282E-02 O.OOE+OO
v..... 000f.00 1.82E-02 o.OOE+OO

000£.00 O.OOE+OO O.OOE+OO
OOOE .00 O.OOE+OO O.OOE+OO
OooE .00 O.OOE+OO O.OOE+OO
000f.00 O.OOE+OO O.OOE+OO
000f.00 OOOE+OO o.OOE+OO
000f000 (lOOE .00 o.OOE+OO
000f.00 O.OOE+OO O.OOE+OO
000£.00 O.OOE+OO O.ooE+OO
OooE.OO O.OOE+OO O.OOE+OO
oooE .00 O.OOE+OO O.OOE+OO
000£ .00 o.OOE +00 O.OOE+OO
00GE000 O.OOE+OO o.OOE+OO
OOOE.OO O.OOE+OO O.OOE+OO
000£+00 O.OOE+OO. O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
o.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.ooE+oo . O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO

TOTAL O.OOE+OO 4.94E-01 1.49E-08



RISK ASSESSY2NT SPREAD9-EET - DAECT I:E~C~ACTWITH SEDY2NT

SITE NAA£:
LOCATION:
DATE:

SI TE 2 - MEA A WEAP(»IIS CENTER
NSB-N..(»II, GlOT(»II. CO....ECTICur
01/ffi/95

EXP09..ft: S~NI\AIQ COoBmUC'T1CJo1 WOl<ER; CTE

ABS - M&JR"l1DN FRACTION:
PEClMllL FRACTION)

RaEV~ EQU\TICJoI:

Wl-£FE:

[EX - (CxSAx~ xABSxEF XED)/(BWxAT X1Ee)

C - CO"CENrnATlON IN SOl (M3KG)
SAl - YOUTH S<IN SlffACE PREA (&:l OJiDAY):
SA2 - IOJ...T9<lN 9.ffN:;E PPE.A (Sa 0v1I0AY):
N= - AO-£AENCE FACTOR (MGSQ CM):

VOCS:
BNASPESllOOES:
PCBS:
M:TIt...S:

EF 1 - YOUTH EXPOS.ff FREQLENCY pAYSlYEAR):
EF2 - ftDU.T EXPCE.RE FREClJENCY <DA.ys/yEAR):
EDl - YOliTH EXPOS.ff~11~ (YEAfE):
ED2 - IOJ...TEXPailPE ~l1DN~S):
BW1 - BCDY WEIGHT ArXLESCENT (KG):
BW2 - BOOY WEIGHT ACU.T t<G):
ATl - AVERAGlr-I3TlM: (DAYS), N~~NOOENS (Ya.JTH):
AT2 .. AVERAGlr-13 TlM: (DAYS), NCNeAR;INOOENS (AOlLT):
AT3 - AVERAGlr-I3l1M: (DAYS), CARONOOENS:

o
3800

0.2

0.5
0.05
0.05
0.01

:.24'
8cf

8:
'1::
15
70

:··.·2100:
::···.i~)

25550

IETERMJr-E: CO'NEASCJoI FACTOOS:
[EX '" (C)*(SA &:l CM)*(AF fl.G'Sa CM)*(ABS)*(EF OAYS/YEAR)*(EO YEARS)/CAT DA,YS)/(fNiKG)/(1 KG'183~)

OOSEywlh '" (CF1)*(C)*tA8S) (1=1 = O.OOE+OO CMCER RSK = (CP.3)*(C)*(ABS)
OOSEadJIt'" (CF2)*(C)*(AElS) (1=2 = 2.38E-06

CF3= 3.40E-08



RI9< ASSESS~NTSPREADSHEET - £JRECT I:EFNJIL CCWTACT WITH SElJPJENT (pAGE TWO)
51 TE 2 - AREA A WEAPD04S CENTER
EXPO&JRE SCENARIO: CD04STRUCT1D04 WCH<ER; CTE
CALClLATE OO~:

OiEMCIt.. C(MGI'<G)
ABSORPTION
FRACTID04

~UIt.. YWTH ~UIt..AOlJ..T L1FET1~ AVERAGE RFD
oo~~~~oo~~~~mOO~~~~(MGI'<~~

CSF
I<G-DAY/MG)

BenzoOi)antTacene
Berao(b)IluCJ1lnthene
Beraof<)fIuD"an1tlene
BenzoOi)PVfene
ObaraOi,h)anttracene
Indeno(I2.3-cd)PV"'"9
Anlmmy
ksenc
ftwyllll"

~
C~

~

2.3
3.7
1.8
2.7

0.41
1.9
8.1
12

01'1
Pe,

••eol

0.05
0.05
0.05
0.05
0.05
0.05
0.01
001
o Ot
OOt
OOt
OOt

O.OOE+OO 2.74E-07 3.91E-09
O.OOE+OO 4.40E-07 e.29E-09
O.OOE+OO 2.14E-07 3.08E-09
O.OOE+OO 3.21E-07 4.59E-09
O.OOE+OO 4.88E-OS e.97E-l0
O.OOE+OO 2.2eE-07 3.23E-09
O.OOE+OO 1.93E-07 2.75E-09 4.00E-04
O.OOE+OO 1.95E-07 2.79E-09 2.80E-04 1.80E+OO
OooE+oo I.BeE-OS 2.e9E-l0 2.50E-04 8.80E+Ol
OOO!+OO 1.12E-05 2.159E-07 l.50E-04
OOO!+OO 1.38E-07 1.97E-09 1.50E-OS
000f+00 I20E-08 1.71E-OS 3.S0E-04
OOO!+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
OOOE+oo O.OOE+OO O.OOE+OO
000£+00 O.ooE+oo O.ooE+OO
000f+00 OOOE+OO O.OOE+oo
000f+00 OOOE+OO O.OOE+OO
OOO!+OO O.OOE+OO O.OOE+oo
OooE.oo O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
OooE+oo O.OOE+OO O.OOE+OO
OOO!+OO O.OOE+OO O.OOE+OO
000£+00 O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RIS< ASSESSM::NT SPREADSHEET - DRECT lElWAI... CCHTACT V\IITH SEDM::NT CPN:£ THREE)
SITE 2 - AREA A WEAPONS CENTER
EXPOSURE SCENARIO: CONSTRUcnON wat<ER; CTE
l:ETERMl!'E HAZAFU INDICES PND CANCER RISK:

HAlARO INlEX HAZARD INDEX INCAEMENTIIL
D-fEMCIIL YOUTH AI:Ll.T CNCERFISK

BenzoOl)entTacene O.ooE+oo O.ooE+oo O.ooE+oo
BenzOOJ)nuCJllnthene O.ooE+oo O.ooE+oo O.ooE+oo
BenzOO<)flumlnttlene O.ooE+oo O.ooE+oo O.ooE+oo
BenzcOl)P't'fB09 O.ooE+oo O.ooE+oo O.ooE+oo
IIbenz Ol,h)BnttTBC8f1e O.ooE+oo O.ooE+oo O.ooE+oo
IndBno(12.3-cd)wene O.ooE+oo O.ooE+oo O.ooE+oo
k1tmD1Y OooE+oo 4.82E-04 O.ooE+oo
fiIf--= OooE+oo e I1E-04 5.02E-09
~'lI'l 000E.00 752E-05 2.31E-08
-'ngIneM o OOE. 00 121e-Ol O.ooE+oo
0I0"l"," 000E.00 120£-03 OooE+oo
VlIredll'l o ooe.oo 342E-03 O.ooE+oo

0 OooE+oo O.ooE+oo O.ooE+oo
0 OooE.oo OooE+oo O.ooE+oo
0 000E.00 o ooE+oo O.ooE+oo
0 000f.00 oooE+oo o ooE+oo
0 000f.00 000£.00 O.ooE+oo
0 000£.00 o ooE+.oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 o ooE+oo O.ooE+oo O.ooE+oo
0 o ooE.oo OooE+oo O.ooE+oo
0 OOOf.oo OooE+oo O.ooE+oo
0 o ooE+oo O.ooE+oo O.ooE+oo
0 o ooE+oo O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTIIL O.OOE+OO 1.35E-01 2.81E-08



RIS< ASSESS~NT SPREADSHEET - (JAECT[E~ CONTACT WTH SElJM:NT

,

SITE NAM::
LOCATION:
DATE:

SI TE 2 - MEA A WEAPONS CENTER
NSB-NlON. GROTON. CONNECTICUT
01/ai/95

EXPos..A: S~Nl\AIQ CO'ISTRJC11~WCR<EA; AM:

RB..EVNlT EQUl\TI~:

~£~

[EX .. (CxSAxAF xMSxEF x ED)J(BWx AT x lEe)

C ..~nON""sa..~~
~' • 'fQjTH 9<.... 9JYAa. ~A ('!D 00t0AY)
So!':l •~ ,~ 9J. /IIa. /Iff-A ISO c:M'O'Y)
II .N.>~FIJCTon~~

o
3800,

M5 • NB:A' nON nw;TlON
~Wil nw;n0"0/)

va:s"
~snO[ES:

PCBS
~Hl5

0.5
0.05
005
00'

£1' • 'fQjTH~r~a..fJCTPAy~ 24
E12 ..~ , EXP{Bff FA: CLENCV (OI'YS/'fEM). 120
ED' .. 'fQjTH~CAlV\nCN('fEN6)" e
fIl'l • ~'[~~nCN ('f£JiAS) 1
fM'l • fKDT wrJG(T N.X1f~ f«l) 15
fMQ • B(IJTWU~ AO.J..' t<~ 70
A" .. AVEJW)fI[] n'-E PAYS). NCJICAR:INCDENS (Ya.JTH): , 2190
AT2 .. AVEfW3lfl[] nM: JJAYS).~NeX;ENS tADU-T): 385
AT3 .. AVEAAGINJ TIM: (DAYS), CAAONOOENS: 2SSSO

rETEAMlf'oE C(JINEA9~ FACTCJ'lS:
OEX .. (C)*(SA &J CM)*'N'~aCM)"(ABS)*(EF DAYS'YEAR)* (ED YEAAS)/CAT DAYS)/fJJNKG)/(1 KGl1E:B M3)

OOS::ya.rtl .. (CFl)* (C)* CABS)
OOS::sc1Jlt .. (CF2)*(C)*(ABS)

CFt ..
CF2 ..

O.OOE+OO
U8E-OS

l::'»CER RS< '" (CF3)*(C)"(ABS) CF3= 2.SSE-07



RIS< ASSESS~NT SPREADSHEET - DRECT~~ CONTACT ""UH SEDM3fl frAa3.1WO)
SITE 2 - AREA A WEAP~S CENTER
EXPOSURE SCENARIO: c~smucn~wtH<ER; RM::
CJlLClLATE roSES:

D-fEMCAl.. C(MG'<G)
ABSORPllON
FRACTION

ANoIUAl.. YCX1TH ANoIUAl.. ADlJ..T L1FE1l~ AVERHE RFD
OO~~~~OO~~~~~OO~~~~(MG'<Gm~

CSF
t<G-[)AY/MG)

Benzotl)antTacene
Benzo(b)ftummthene
BenzoO<)flucJ1lnthene
BenzoOl)~ne

a benz 01 ,h)Bn1tmcene
Indeno(I2.3-~~

Antm01Y
f1fsenlc
BlI')'llllT1
MlngBnne
Qletn~m

VlIredllT1

2.3
3.7
1.8
2.7

0.41
1.8
8.1
8.2

0.78
783
58

503

0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01
001
001

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEi'OO
O.OOE+OO
O.OOE+OO

2.05E-06
3.30E-08
U1E-08
2.41E-08
3.66E-07
1.70E-08
1.45E-06
1.46E-06
1.41E-07
1.36E-04
1.04E-06
8.98E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.93E-08
4.72E-08
2.29E-06
3.44E-08
5.23E-09
2.42E-08
2.07E-08
2.09E-08
2.01E-09
1.95E-08
1.48E-08
1.28E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.50E-04
1.50E-04
1.50E-05
3.50E-04

1.80E+OO
8.80E+01



R19< ASSESSM:NT SPREADSHEET - £JRECT lEFN/t.. CCWTACT WITH SEDM:NT (pAGE THREE)
SITE 2 - AREA A WEAP~S CENTER
EXPOSURE SCENARIO: C~STRUcn~ WCH<ER; RM:
CETERMf'E HAZAfU Ir-oa:S MV CNoICEA R19<:.

HAlMO INtFJC HAZMOINlEX INCREMENTN...
o-tEMlC1t.. YOUTH A£1t..T CAfiCER f1SK

BenzOO!)lW1fTacene O.OOE+OO O.OOE+OO O.OOE+OO
BenzoOJ)lIuaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzot<)fluaanthene O.OOE+OO O.OOE+OO O.OOE+OO
BenzOO!)1JVr9I19 O.OOE+OO O.OOE+OO O.OOE+OO
[)benz ~,h)BnttnlC8rle O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12.3-c~1JVr9I19 O.OOE+OO O.OOE+OO O.OOE+OO
Mlmmy O.OOE+OO 3.fJ1E-03 O.OOE+OO
ks8nlc O.OOE+OO !523E-03 3.7fJE-08
BlrfllL6TI OOOE+OO !5fJ4E-04 1.73E-07
~ngBnese OOOE+OO gooE-Ol O.OOE+OO
OIdmlum O.OOE+OO e.90E-02 O.OOE+OO
VSredL6TI O.OOE+OO 2.56E-02 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO
0 o OOE+OO OOOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO OOOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 ·O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTN... O.OOE+OO 1.01E+OO 2.11E-07



APPENDIX F.8

SITE 2 - AREA A DOWNSTREAM



RISK ASSESSMENT SPREADSHEET - SUIW'ACE WATER EXPOSURES

SITE NAME:
LOCATION:
D\TE:

SITE 2 - AF£A A DOWNSTREAM; HUON ROAD
NSB-NLON, GROTON. CONNECTICUT
01/10,95

HAZARD INDICES AND INCREMENTAl. CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
TWO EXPOSUF£ SCENARIOS ARE CONSlDEF£D: DERMAL CONTACT WlTH WATER AND
ACCIDENTAL INGESnON Of WATER. ASSUMPnONS ARE OUTliNED BROW.

EXPOSUfE 8CEJlARlO: unun WORKER; CTE

REFERENCE: EPA, DECEMBER 1989

INGESTION'

IMJUT PARAME TEAS:

INOESTlON:

IE)( • (C I CR lET. [F • ED)Ifl'N' AT)

WHERE: C· SURFACE WATER CONCENTRi' nON lMGA-)
CR. CONTACT RATE (UTERSIHOUR)
ET • EXPOSURE TIME f'iOURSlDAY)
EF • EllPOSLR FREQUENCY (OAVSIYEARI
EO· EXPOSURE DU~nON (YEARS)
BW • BOOY WEIGHT t<G)
AT • "'[RAGINO nME (DAYS)

DE~AL CONTACT: DEX" (C I SAIPC lET I EF IED)/IJ3WIATI 1000)

WHERE: C" SURFACEWATERCONCENTRATlON (MGIl)
SA .. SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC .. DERMAL PERMEABIUTY CONSTANT (CMlHR)
ET =EXPOSUF£ TlME tlOURSJDAy)
EF .. E)CJ>OSURE FF£QUENCY (OAVSIYEAR)
ED .. EXPOSUF£ DURATlON (YEARS)
Fm .. BODY W8GHT (KG)
AT .. AVERAGING TIME (DAYS) ,.

CA:
ET:
EF:
ED:
ow:
AT (NONCAR):
AT(CAR):

DERMAL:

SA:
ET:
EF:
ED:
ow:
AT(NONCAR):
AT(CAR>:

0.05
2
1

25
70

9125
25550

2200
2
1

25
70

9125
25550

AVEMGE ANNUAL DOSE
CO~RSION FACTOR 3.91E-()6

UFETlME ANNUAL DOSE
CO~RSION FACTOR l.40E-()6

AVERAGE ANNUAL DOSE
COtNERSION FACTOR l.72E-04

UFETlME ANNUAL DOSE
CO~RSION FACTOR 6.15E-05



RISK AS9ESSllENT SPREADSHEET - SURFACE WATeR EXPOSURES (pAGE lWO)
SITE 2 - AREA A DOWNSmEAM; TIlTON ROAD
EXPOSURE SCENARIO: UnUTY WORKER; CTe
CALCUlATE HAZMU INDICES (lNGESnON):

CHEMICAl..

MIInlJlnese
.....·-000

TOTAl.. HAlARD INDEX

CONCENTRATlON
(MO(I.J

0.533
0.00015

AVERAGE
ANNUAL DOSE
(MOIKOIDAY)

2.09E-oe
5.87E-l0
O.OOE+OO
0.00 E+00
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+oo
OOOE+OO
O.OOE+oo '
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
0.00 E+00
O.OOE+OO
0.00E+00
0.09E+00

INGESTION
RB'ERENCE DOSE HAlARD
(MOIKOIDAY) INDEX

5.00E.oOO 4.17E~

0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

4. 17E-G4



RISK ASSESSMENT SPREADSHEET - SUFW'ACE WATER EXP SURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; TflTON ROAD
EXPOSUIE SCENARIO: UllUTY WORKER; CTE
CALCULATE HAZARD INDICES (DERMAl.):

DERMAL AVERAGE DERMAL TOTAl...
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAl. (IIQIlJ CONSTANT (ll<\'KOIMY) (ll<\'KOIMY) INDEX-DERIIAI.. INDEX

aotlnlJl_ 0.S33 l.00E-03 9. 18E-{)8 1.50E-G4 8. 12E-G4 1.03E-03
.....·-000 0.00015 2.80E-() 1 7.23E-09 0.00E+00 0.00E+00

0 0 0.00 E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO

'"0 0 O.OOE+OO 0.00E+00 0.00E+00 t

0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO . O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO . 0.00E+00
0 0 0.00E+00 0.00E+00 O.OOE+OO
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 0.00E+00 O.OOE+OO O.OOE+OO
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO

TOTAl... HAZARD INDEX e.12E-ot 1.03E-03



RISK ASSESSMENT SPREADSHEET - SUWACE WATER EXP SURES (pAGE FOUR)
SITE 2 - AIEA A DOWNSTREAM; TflTON ROAD
EXPOSUI£ SCENARIO: UllU1Y WORKER; CTE
CALCUlATE HCREMENTALCANCER ASK

L1FEnME AVERAGE L1FEnME AVERAGE INCREMENTAL INCREMENTAL TOTM..
INGESTION DOSE DERMAL DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAl..

CHEIoIICAl. (llQ(KOIDAY) (llQ(KOIDAY) (l(O-DAY/IIG) (l(O-DAY/IIG) INOESTlON DERIIAI... CANCER RISK

Mlnl'l~ 7.45E-{)7 3.28E-{)8 O.ooE+OO 0.00E+00 0.00E+00
.....'-000 2.10E-10 2.58E-m 2.40E-{)1 3.ooE-{)1 5.03E-11 7.75E-10 8.25E-10

0 O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+oo O.ooE+oo

O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
000£ tOO 000£+00 0.00E+00 O.ooE+oo O.ooE+oo
000£ +00 000£+00 O.ooE+OO 0.00E+00 O.ooE+OO
Ooof -00 000£ tOO 0.00E+00 0.00E+00 O.ooE+OO
OOOf +00 o 00£ tOO 0.00E+00 O.ooE+oo 0.00E+00
000£ tOO 000£+00 0.00E+00 O.ooE+oo 0.00E+00
O.ooEtOO 0.00£ tOO 0.00E+00 O.ooE+OO O.ooE+oo
OOOE +00 O.OOE+oo O.ooE+OO O.ooE+oo O.ooE+OO
000£ tOO OOOE+OO O.ooE+OO O.ooE+oo O.ooE+oo
OOOf +00 OOO£tOO O.ooE+OO 0.00E+00 0.00E+00
OOOf tOO o 00£ tOO O.OOE+oo O.ooE+OO O.ooE+oo
OOOE -00 o 00£ tOO 0.00E+00 0.00E+00 0.00E+00
OOOE tOO 000£+00 O.ooE+oo O.ooE+oo 0.00E+00
O.OOEtOO O.OOE+oo O.ooE+OO O.ooE+oo 0.00E+00
000£+00 OOOE+oo O.ooE+oo 0.00E+00 O.ooE+oo
000£ +00 O.ooE+OO O.ooE+OO O.ooE+oo O.ooE+OO
000£ tOO O.OOE+OO 0.00E+00 0.00E+00 O.ooE+oo
000£ tOO O.ooE+OO O.ooE+OO O.ooE+oo O.ooE+OO
000£+00 O.ooE+oo 0.00E+00 0.00E+00 0.00E+00

0 0.00£+00 0.00E+00 0.00E+00 0.00E+00 O.ooE+OO
0 O.ooE+oo 0.00E+00 0.00E+00 O.ooE+oo O.ooE+oo
0 O.ooE+OO 0.00E+00 0.00E+00 O.ooE+oo 0.00E+00
0 O.ooE+oo 0.00E+00 O.ooE+oo O.ooE+OO O.ooE+OO
0 O.ooE+oo O.OOE+OO O.ooE+oo 0.00E+00 O.ooE+OO
0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+oo 0.00E+00 O.ooE+OO O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO O.ooE+oo O.ooE+oo
0 0.00E+00 O.ooE+OO O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 O.ooE+OO

TOTAL RISK 5.03E-11 7.75E-1O 8.25E-1O



RISK AsseSsMENT SPREADSHEET - SURFACE WATER EXPOSURes

SITE NAME: SITE 2 - AFW::A A DOWNSmEAM; mTON ROAD
LOCATION: NSB-NLON, GROTON, CONNECTICUT
MTE: 01/1D,95

HAZARDINDlCE9 AND INCREMENTAl CANCER RISK9 ARE CALCUlATED BY THI9 SPREADSHEET.
TWO EXPOSUFW:: SCENARIOS ARE CONSIDEFW::D: DERMAL CONTACT WITH WATER AND
ACCIDENTltC..lNGESnON OF WATER. ASSUMPnONS ARE OUn.1NED BROW.

EXPOSUfE 8CEJlARlO: unUTY WORKER; R":

REFERENCE: EPA. DECEMBER 1999

IHOElflOH' lEX· (C lCAln IE' IED)/PWIAT) DEFWlIIl. CONTACT: DEX .. (C I SAx PC x ET X EF XED)/a:rNxATX 1000)

WHERE' C • IUWACE WATERCOHCENTR!'nQN \MGA.) WHERE: C .. SUR'ACE WATER CONCENTRAnON (MGIl)
CR. CONTACT RATE (UTERSIHOUR) SA = SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
ET • EXPOSURE nME tlOURSIDAy) PC .. DERMAL PERMEABlUTY CONSTANT (CM/HR)
Ef • UPOSLR F~QUENCY(OAYSIYEAR) ET .. EXPOSUFW:: nME tlOURSlDAYj
ED • DPOSU~ OUR!'nQN (YEARS) EF .. E)CJ>OSURE FFW::OUENCY (OAYSIYEAR)
8W • 800\' M:I~' f<G) ED .. EXPOSUFW:: DURAnON (YEARS)
AT • NEAAQlNQ nME (M\'S) BW .. BODY WBGHT (KG)

AT .. AVERAGING TIME (DAYS)

IM'UT PMNIE. TEAS'

INOEIT1ON

CR: 0.05 AVER!'GE ANNlJAI.. DOSE .

ET: 4 CONVERSION FACTOR 2.74E-05
EF: 3.5
ED: 25 UFE1lME ANNUAL DOSE
BW: 70 CONVERSION FACTOR 9.78E-08
AT(NONCAR): 8125
AT (CAR): 25550

DERMAl;

SA: 2200 AVERAGE ANNUAL DOSE
ET: 4 CONVERSION FACTOR 1.21E-03
EF: 3.5
ED: 25 UFE1lME ANNUAL DOSE
BW: 70 CONVERSION FACTOR 4.31E-04
AT(NONCAR): 8125
AT(CAR): 25550

.., ~~:.:.:~ .,:""",

.' .-:;.'; ,.... ' ~'.



RISK ASSESSliENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE TWO)
SITE 2 - AREA A DOWNSTREAM; TIlTON ROAD
EXPOSURE SCENARIO: UTlU1Y WORKER; RIlE
CALCUlA TE HAZAI'U INDICES (INGESTION):

CHEIlIICAl.

ManC'!n1I811
4,4'-000

TOTAL HAZARD IlDEX

CONCENmAnON
(MO(~

0.533
0.00015

AVERAGE
MNUAL DOSE
(IIOIKO(IlAY)

1.48E~

4.11E-OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
O.OOE+OO
O.OOE+oo
OOOE+OO
OOOE+oo
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
o OOE +00
OOOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

INGESTION
REFERENCE DOSE HAZARD
(MO(KO(IlAY) INDEX

5.00E0000 2.92E0000
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
0.00 E+00
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.92E-«J



RISK ASSESSMENT SPREADSHEET - SU~ACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; TflTON ROAD
EXPOSUIE SCENARIO: UnUTY WORKER; RIllE
CALCUlATE HAZARD INDICES (DERMAl):

DERMAL. AVERAGE DERMAL. TOTAL.
CONCENTRATION PERMEABILITY ANNUAL. DOSE REFERENCE DOSE HAZARD HAZARD

atEilICAl. (MQ(l.J CONSTANT (MOIKO(OI\Y) (IIO(KO(OI\Y) INDEX-DERMAl. INDEX

M1ngllMH 0.533 1.ooE~ 8.43E~7 1.50E-04 4.28E~ 7.20E~
•.•·-000 0.00015 2.80E~1 5.08E.,.(J8 0.00E+00 O.OOE+OO

0 0 0.00E+00 0.00E+00 O.ooE+OO
0 0 O.ooE+oo 0.00E+00 O.ooE+OO
0 0 O.ooE+OO O.ooE+OO O.ooE+OO
0 0 O.ooE+oo 0.00 E+00 0.00E+00
0 0 O.ooE+OO 0.00E+00 O.OOE+OO
0 0 O.ooE+OO 0.00E+00 O.OOE+OO
0 0 O.ooE+oo 0.00E+00 O.OOE+OO
0 0 O.ooE+OO 0.00E+00 0.00E+00
0 0 O.ooE+OO 0.00E+00 0.00E+00
0 0 O.ooE+OO O.ooE+OO O.ooE+OO
0 0 0.00 E+00 O.OOE+OO 0.00E+00
0 0 O.ooE+OO O.ooE+OO 0.00E+00
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 O.ooE+OO O.ooE+OO O.OOE+OO
0 0 O.ooE+OO 0.00E+00 0.00E+00
0 0 O.ooE+OO 0.00E+00 O.OOE+OO
0 0 O.ooE+OO 0.00E+00 0.00E+00
0 0 O.ooE+oo 0.00E+00 O.OOE+OO I· t"-

0 0 0.00 E+00 0.00E+00 O.OOE+OO
0 0 O.ooE+OO O.OOE+OO O.OOE+OO
0 0 O.ooE+OO 0.00E+00 O.OOE+oo
0 0 O.ooE+OO O.ooE+OO l).00E+00
0 0 O.ooE+OO 0.00E+00 0.00E+00
0 0 O.ooE+OO O.ooE+OO 0.00E+00
0 0 O.ooE+OO 0.00E+00 0.00E+00
0 0 O.ooE+OO O.OOE+OO O. OOE+00
0 0 0.00E+00 O.OOE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO 0.00E+00
0 0 0.00E+00 0.00E+00 O.OOE+oo
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 O.ooE+oo
0 0 O.ooE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 O.OOE+OO O.OOE+oo
0 0 O.ooE+OO 0.00E+00 O.ooE+oo
0 0 O.ooE+OO 0.00E+00 O.ooE+oo
0 0 O.ooE+OO O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.ooE+OO 0.00E+00
0 0 0.00E+00 0.00E+00 0.00E+00

TOTAL. HAZARD INDEX 4.28E-G3 1.20E-G3



RISK ASSESSMENT SPREADSHEET - SU~ACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AREA A OOWNSmEAII; TflTCH ROAD
EXPOSUIE SCENARIO: UnUTY WORKER; RYE
CALCULATE NCREMENTALCANCER fiSK

lIFEnME AVERAGE lIFEnMe AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE DERMAl.. DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAL

CHEilICAL (MQ(KOIDAY) (MOIKOIDAY) (KO-DAY/MG) (KO-DAY/MG) IHOESTlON DERMAL CAJlCBt RISK

Mtn9l~ 5.22E-06 2.29E-07 / 0.00E+00 0.00E+00 O.ooE+OO
.....·-DDD 1.47E-Q9 1.81E-oa 2.40E-G1 3.ooE-G1 3.52E-10 5.42E-Q9 5.78E-Q9

0 O.ooE+oo 0.00£:+00 O.ooE+OO 0.00E+00 O.ooE+OO
0 O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00 O.ooE+oo
0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO 0.00E+00 /'
0 O.ooE+oo O.ooE+oo 0.00E+00 O.ooE+OO 0.00E+00
0 OooE+OO O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 OooE+oo O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO
0 OooEtoo OooE+OO 0.00E+00 O.ooE+oo O.ooE+OO
0 OooEtOO OooEtoo O.ooE+oo O.ooE+OO O.ooE+OO

'0 O.ooEtoo O.OOE+OO 0.00E+00 O.ooE+oo 0.00E+00
G OooEtoo O.ooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 O.ooEtoo O.ooE+OO 0.00E+00 O.ooE+oo 0.00E+00

o ooE tOO OooEtOO 0.00E+00 O.ooE+OO O.ooE+oo
OooE tOO o ooE tOO 0.00E+00 0.00E+00 0.00E+00
GooE tOO OooEtOO 0.00E+00 O.ooE+oo 0.00E+00
GooE tOO OooEtoo O.ooE+oo 0.00E+00 O.ooE+oo
OooEtoo o ooE +00 0.00E+00 0.00E+00 O.ooE+OO
O.ooEtoo O.ooE +00 0.00E+00 0.00E+00 O.ooE+oo
o ooE +00 O.ooE+oo 0.00E+00 0.00E+00 O.ooE+oo
GooE+oo O.ooE+OO 0.00E+00 O.ooE+oo 0.00E+00
OooEtoo OOoE+OO O.ooE+oo O.ooE+OO 0.00E+00
o ooE +00 O.ooE+OO 0.00E+00 O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO 0.00E+00
O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00 O.ooE+OO

0 O.ooE+oo O.ooE+OO O.ooE+OO O.ooE+oo 0.00E+00
0 0.00E+00 O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+OO
0 O.ooE+oo O.OOE+oo O.ooE+OO 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO 0.00E+00
0 O.ooE+oo O.ooE+oo O.ooE+OO O.OOE+oo 0.00E+00
0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+oo 0.00E+00
0 0.00E+00 O.ooE+OO O.ooE+OO O.ooE+OO 0.00E+00
0 0.00E+00 O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+OO
0 0.00E+00 O.ooE+OO 0.00E+00 0.00E+00 O.ooE+OO

TOTAL RISK 3.52E-1O 5.42E.... 5.78E....

•



RISK ASSESSMENT SPREADSHEET - SURFACE WA~R EXPOSURES

SITE NAME:
LOCAnON:
DATE:

SITE 2 - AROA" DOWNSTREAM; WAHOO AVENUE
NSe-NLON. GROTON, CONNECTICUT
01/10,95

HAZARD INDICES AND INCREMENT~CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSURO SCENARIOS ARE CONSIDEROD: DERMAL. CONTACT WITH WATER ANO
ACC1DENT~ INGESTION Of WATER ASSUMPTIONS ARE OUTLINED BROW.

EXPOSUfE 8CENARlO: UllU1Y WORKER; C~

REFERENCE: EPA, DECEMBER 1999

INGESTION:

INPUT PMAME TEAS:

INOESTlON:

'EX • (C I CR I n I Ef IEDl/f'W I"T)

WHERE: C· IUWACE W"TERCONCENTRiI'nON IMGA-)
CR. CONTACT RATE (lITERSMOURj
ET • EXPOSURE nME fiOURSIOAY)
EF • E»JOSURE FROQUENCY (OAVSIYEAR)
EO • EXPOSUI'£ OURiI' nON (Y!ARS)
BW· BOOY W{IOHT f(O)
AT • NERAOINO n"" (DAYS)

DERM~ CONTACT: OEX" (CISAIPC lET IEF IED)/I,BWIATI 1(00)

WHERE: C" SURFACE WATER CONCENTRATION (MGIL)
SA .. SURFACE AREA AVAILABLE FOR CONTACT (sa CM)
PC .. DERMAL PERMEABIUTY CONSTANT (CMlHR)
ET .. EXPOSURO TIME tl0URS/DAy)
EF .. E>CPOSURE FROQUENCY (DAYSIYEAA)
EO" EXPOSURO DURATION (YEARS)
BW .. BODY W8GHT (KG)
AT .. AVERAGING nME (DAYS)

~.',.

CR:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

0.05
2
1

25
70

11125
25550

2200
2
1

25
70

9125
25550

"VERiI'GE ANNUAL DOSE
COflNERSlON FACTOR 3.91E-06

UFETlME ANNUAL DOSE
COfINERSION FACTOR l.40E-06

AVERAGE ANNUAL DOSE
COtHERs/ON FACTOR 1.nE-04

UFETlME ANNUAL DOSE
COfINERSION FACTOR 6.15E-()5



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURes (pAGE TWO)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCENARIO: UllU1Y WORKS'; eTE
CAlCUlATE HAZAFU INDICES (INGESTION):

CHEMICAL

MIlnlJlneae
4,4'-000

TOTAl.. HAlARD INDEX

AVERAGE
CONCENTRAllON ANNUAL DOSE
~ (llWK<:l(MY)

1.72 8.73E~

0.0013 5.09E~

O.OOE+OO
O.OOE+OO

. 0.00 E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
OOOE+oo
OOO( +00
000(+00
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
000(+00
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
0.00 E+00
0.00 E+00
0.00 E+00
0.00 E+00
O.OOE+OO

INGESTION
REFS'ENCE DOSE HAlARD
(llWKQ{lMY) INDEX

5.00E-OO 1.35E-OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

- O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO

1.35E-«I



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; WAHOO AYBlUE
EXPOSURE SCBlARlO: UllUTY WORKER; CTE
CALCUlATE HAZARD INDICES (DERMAl):

DEfWAL AVERAGE DEfWAL TOTAL
CONCEN TRAliON PEfWEABIUTY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAL ~l.) CONSTANT ~KOIMY) (MO(KOIMY) INDEX-DERMAl.. INDEX

M!ln~_ 1.n 1.00E-03 2.96E-07 l.50E-04 1.97E-03 3.32E-03
.....·-000 0.0013 2.80E-01 6.27E-08 0.00E+00 0.00E+00

0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 0.00E+00 O.00E+OO
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00 E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 OOOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 ·O.OOE+OO 0.00 E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 ·O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO

TOTAL HAZARD INDEX 1.97E-03 3.32E-03



RISK ASSESSMENT SPREADSHEET - SUFW' ACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AREA A OOWNSmfAlI; WAHOO AVENUE
EXPOSUfE SCENARIO: UllU1Y WORKER; CTE
CALCUlATE HCREMENTALCANCER FISK

lIFEnME AVERAGE lIFEnME AVERAGE INCREMENTAl... INCREMENTAl... TOTAl...
INGESTION DOSE DEFWoIAL DOSE CSF - INGESTION CSF - DEFWoIAI... CANCER RISK CANCER RISK INCREMENTAl...

OfEilICAI.. (tlIOit(O(Oo1'Y) (MOiKO(Oo1'Y) (KO-Oo1'Y/IIG) .(KO-DAY/IIG) INOE8T1ON DERMAl.. CANCER RISK

Mln~~ 2.40E-08 U16E-07 0.00E+00 O.OOE+OO 0.00E+00
.....·-ODD 1.82E-09 2.24E-08 2.40E-01 3.00E-01 4.38E-1O 6.72E-G9 7. 15E-G9

0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00 E+00 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO . O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE +00 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE +00 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 OOOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 o OOE +00 O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO 0.00 E+00 0.00E+00 O.OOE+OO

.0 OOOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00 E+00 O.OOE+OO 0.00E+00 .O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 0.00 E+00 0.00 E+00 0.00E+00 0.00E+00 0.00E+00
0 0.00 E+00 0.00 E+00 0.00E+00 O.OOE+OO 0.00E+00

TOTAL RISK 4.38E-1O 8.72E-G9 7. 15E-G9



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES -

SITE NAME:
LOCATION:
MTE:

SI TE 2 - 1'.1'£1'. A DOWNS mEAM; WAHOO AVENUE
NSB-NlON, GROTON, CONNECTICUT
01/1Q,95

HAZARDINDICES AND INCREMENTAl CANCER RISKS ARE CAlCUlATED BY THIS SPREADSHEET.
TWO EXPOSUI'£ SCENARIOS ARE CONSIDEI'£D: DERMAl.. CONTACT WITH WATER AND
ACCIDENTAl INGESTION OF WATER. ASSUMPTIONS ARE OUTliNED BaOW.

EXPOSUFE SCENARIO: UllUTY WORKER; RIlE

REFERENCE: EPA, DECEMBER 1989

INGESTION:

INPUT PAAANE. TERS:

INGESTlON:

lEX .. (C. OR. ET • EF • ED)/f3W II A Tl

WI-lERE: C" SURFACE WATERCONCENT~nON (MG\.)
CR .. CONTACT RATE (UTE~OUR)
ET .. EXPOSURE TIME fiOURS/DAYj
EF .. ElCPOSl.R FREQUENCY (DAYSIYEAR)
ED • EXPOSURE DlJ~ nON (YEARS)
BW • BODY WEIGH T f(O)
AT • "'ERAGINO TIME (DAYS)

DE~Al CONTACT: DEX = (CxSAXPC xETxEF xED)/(8WxATx1lXlO)

WHERE: C = SURFACE WI'.TER CONCENTRATION (MGIl)
SA = SURFACE ARfA AVAILABLE FOR CONTACT (SQ CM)
PC =DERMAL PERMEABIUTY CONSTANT (CM/HR)
ET ., EXPOSUI'£ TIME lHOURS/DAYj
EF =E>lPOSURE FI'£QUENCY (OAYSIYEAR)
ED" EXPOSUI'£ DURA110N (YEARS)
frN ., BODY WBGHT (KG)
AT., AVERAGING 11ME (DAYS)

OR:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT (CAR):

DERMAl:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CM):

0.05
4

3.5
25
70

9125
25550

2200
4

3.5
25
70

9125
25550

AVERAGE ANNUAl DOSE
CONVERSION FACTOR 2.74E-«i

UFEllME ANNUAL DOSE
CONVERSION FACTOR 9.78E-<l6

AVERAGE ANNUAl DOSE
COI'NERSION FACTOR 1.21E-03

UFEllME ANNUAL DOSE
CONVERSION FACTOR 4.31E-4t



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE TWO)
SITE 2 - AREA A DOWNSTHEAM; WAHOO AYBtUE
EXPOSURE 9CBtARIO: UnUTY WORKER; RYE
CALCutATE HAZAFU INDICES (lNGESllON):

CHEMICAL

Man~nese

",4'-000

TOTAL HAZARD IfDEX

CONCBtmAnON
(IIO(I.J

1.72
0.0013

AVERAGE
MNUAL DOSE
(IIOo'KOt'DAY)

4.71E~

3.56E~

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
OooE+oo
O.ooE+OO
OooE+OO
O.ooE+oo
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+oo
0.00 E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
0.00 E+00
0.00 E+00

INGESTION
REFERBtCE DOSE HAZARD
(IIOo'KOt'DAY) INDEX

5.ooE-03 9.42E-03
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+oo
0.00E+00
0.00E+00
O.ooE+oo
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+OO
0.00E+00
O.OOE+oo
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO
0.00E+00
O.ooE+OO
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+oo
O.ooE+oo
0.00E+00
0.00E+00
O.OOE+oo
O.ooE+OO

9.42E-G3



RISK ASSESSMENT SPREADSHEET - SUFFACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM: WAHOO AVENUE
EXPOSUIE SCENARIO: UnUTY WORKER; RYE
CALCULATE HAZARD INDICES (DERMAI.J:

DEJWAL AVERAGE DEJWAL TOTM..
CONCENTRATION PEJWEABIUTY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAl. (IIOILJ CONSTANT (IIOIKQfMY) (IIOIKQfMY) INDEX-DERMAl. INDEX

....ngllMM 1.n 1.00E-03 2.07E~ 1.50E-04 1.38E-«l 2.32E-02
4,4'-000 0.0013 2.80E-() 1 •.39E-()7 0.00E+00 O.OOE+OO

0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 '0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00 E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO . O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00E+00 O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00 E+00 O.OOE+OO . O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00E+00 O.OOE+OO 0.00E+00

TOTAL HAZARD INDEX 1.38E-«2 2.32E-«2



RISK ASSESSMENT SPREADSHEET - SUR' ACE WATER EXP SURES (pAGE FOUR)
SITE 2 - AREA A DOWNSTREAM: WAHOO AVENUE
EXPOSURE SCENARIO: UnUTY WORKER; RME
CALCUlATE HCREMENTAL CANCER ASK

lIFEnME AVERAGE lIFEnME AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE ·DEFWlAI... DOSE CSF - INGESTION CSF - DEFWlAL CANCER RISK CANCER RISK INCREMENTAL

CHEMICAL (llM(QllMY) (IIQlKOIDAY) (KO-DAY/IIO) (KO-DAY/IIO) INOESflON DERMAl.. CANCER RISK

MIInlJlneM 1.68E-05 7.41E-<l7 O.OOE+OO 0.00E+00 O.ooE+OO
.......·-000 1.27E-<18 1.57E--C7 2.40E-()1 3.00E-()1 3.05E,-09 4.70E-08 5.01E~

0 O.OOE+OO O.OOE+OO O.ooE+oo 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO 0.00 E+00 O.OOE+oo 0.00E+00 O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00

O.OOE+OO O.OOE+OO 0.00 E+00 O.ooE+OO 0.00E+00
O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.ooE+OO
OOOE.oo OOOE.OO O.ooE+OO 0.00E+00 0.00E+00
OooE .00 OOOE+OO 0.00E+00 0.00E+00 O.ooE+OO
OOOf .00 OOOE.oo O.OOE+oo O.OOE+oo O.ooE+OO
Ooof .00 o OOf.OO O.OOE+oo O.OOE+OO O.ooE+OO
Ooof -00 OOOfHIO 0.00E+00 O.OOE+OO O.ooE+oo
OOOE .00 O.OOE.OO 0.00E+00 O.OOE+OO O.ooE+OO
OOOE.OO OOOE+OO O.ooE+oo 0.00E+00 O.ooE+OO
OOOf .00 OOOE.oo O.OOE+OO O.OOE+oo O.ooE+OO
OOOf .00 OOOE.oo O.OOE+oo 0.00E+00 0.00E+00
Ooof -00 OOOf .00 O.OOE+OO 0.00E+00 O.ooE+OO
Ooof -00 OOOf .00 O.ooE+oo O.OOE+OO O.ooE+OO
Ooof .00 OOOE.oo O.OOE+OO 0.00E+00 O.OOE+OO
OOOE.oo OOOE.oo O.OOE+OO 0.00E+00 0.00E+00

0 OOOE.oo OOOE.oo O.OOE+oo O.OOE+OO 0.00E+00
0 OOOE.oo O.OOE.OO O.OOE+OO 0.00E+00 0.00E+00
0 Ooof .00 OOOE.OO O.OOE+OO 0.00E+00 0.00E+00
0 GOOf .00 OOOE+OO O.OOE+oo 0.00E+00 O.ooE+OO
0 OOOE.oo O.OOE+OO O.OOE+OO 0.00E+00 O.ooE+OO
0 OOOE+oo O.OOE+OO O.OOE+oo O.OOE+OO O.ooE+OO
0 O.OOE+oo O.OOE+OO 0.00E+00 0.00E+00 O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo O.OOE+oo O.ooE+OO
0 O.OOE+OO 0.00 E+00 O.OOE+OO O.OOE+OO 0.00E+00
0 0.00 E+00 O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.ooE+OO 0.00E+00 O.ooE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.ooE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+oo 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo O.ooE+OO O.ooE+oo
0 O.ooE+OO O.OOE+OO 0.00E+00 O.OOE+oo O.ooE+oo
0 O.ooE+OO 0.00 E+00 0.00E+00 0.00E+00 O.ooE+OO

TOTAl... RISK 3.05E-09 4.1OE-()8 5.01E....



RISK ASSESSMENT SPREADSHEET - SUfFAoCE WATER EXPOSURES

SITE NAME:
LOCAnON:
MTE:

SITE 2 - AROA A DOWNS mEAM; NORTH LIKE
NSB-NlON, GROTON, CONNECTICUT
01/10,95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSURO SCENARIOS ARE CONSIDERED: DERMAL CONTACT WITH WATER AND
ACClDENTIll.INGESTlON OF WATER. ASSUMPTlONS ARE OUnJNED BB-OW.

EXPOSURE SCENARIO: CHl.D RECREATIONAL USER; CTE

REFERENCE: EPA, DECEMBER dllll

INGESTION-

INPUT PARAME T£RI:

INOESTlON:

lEX· (C ICAln I£F I £0I/f'W I AT)

WHERE: C. aJRFIlC£ WATfRCONCENTRi'TlON (MOIl)
CR. CONTACT RATE (UTERSIHOUR)
ET • EXPOSURE nME tiOURSlDAY)
EF • E~OSlR FREQUENCY (OAYSIYEAR)
ED • OCPOIURE OURi'TlON (YEARS)
BW • BOOY WEIGH T t<O)
AT • NEAAOINO nlllE (DAylt

DE~1ll.CONTACT: DEX =(C II SAllPC II ET liEF llED)/(BWllAT1l1COO)

WHERE: C" SURFACEWAT£RCONCENTRATION (MGIL)
SA =SURFACE ARfA AVAILABLE FOR CONTACT (SO CM)
PC =DERMAL PERMEABIUTY CONSTANT (CMlHR)
ET " EXPOSURO TIME lHOURSlDAy)
EF =E>CPOSURE FROQUENCY (OAYSIYEARJ
ED" EXPOSURO DURATION (YEARS)
BW " BODY W8GHT (KG)
AT c AVERAGING TIME (DAYS)

CA:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

0.05
2

55
8

40
2190

25550

10500
2

55
8

40
2190

25550

AVERi'GE ANNUAl DOSE
CONVERSION FACTOR 3.nE--04

UFETlME ANNUAL DOSE
CONVERSION FACTOR 3.23E~

AVERAGE ANNUAl DOSE
COtNERSION FACTOR 7.91E~

UFETlMEANNUAlDOSE
CONVERSION FACTOR 8.78E-OO



RISK ASSESSIIENT SPREADSHEET - SUfW'ACE WA~R EXPOSURES (pAGE TWO)
SlTE2 - AREA A DOWNSmEAM; NORTH lAKE .
EXPOSURE 9CENAflO: CHLD RECREAnONAl. USER;C~
CAlCUlATE HAZAR> INDICES (INGE SnON):

CHEIiIICAl.

MIIngilneae

TOTAL HAlARD IUJEX

AVERAGE
CONCENmATION ANNUAL DOSe
(MOil) (MOIKOIMY)

. 0.0842 2.42E~

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

. O.OOE+OO
O.OOE+OO
0.00£+00
O.OOE+OO
0.00£+00
0.00£+00
000£+00
000£+00
000£+00
0.00£+00
0.00£+00
OOOE+OO
000£+00
000£+00
000£ +00
000£+00
0.00£+00
0.00£+00
0.00£+00
0.00£+00
O.OOE+OO
O.OOE+OO
0.00£+00
0.00£+00
0.00£+00
0.00 E+00
0.00 E+00
0.00 E+00
O.OOE+OO
0.00£+00
0.00£+00
O.OOE+OO
0.00 E+00
0.00 E+00
O.OOE+OO

INGESTION
REFERENCE DOSE HAlARD
(MOIKGllMY) INDEX

5.00E-03 4.84E-03
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
0.00 E+00
O.OOE+OO
o.ooE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
0.00E+00
0.00E+00
O.ooE+OO
0.00E+00
O.ooE+OO
0.00E+00
O.ooE+OO
O.ooE+oo
0.00E+00
0.00E+00
O.OOE+oo
0.00E+00
O.ooE+oo
O.ooE+oo

4.84E-03



RISK ASSESSMENT SPREADSHEET - SUWACE WATER EXPOSURES (pAGE THREE)
SfTE 2 - AREA A DOWNSTHEAM; NORlH lAKE
EXPOSUfE SCENARIO: CHIlD fECREAnONAL USER; Cn:
CALCUlATE HAZARD INDICES (DERMAl):

DERMAL AVERAGE DERMAL TOTAL
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAL (IIQ(lJ CONSTANT (IIOIKOIMY) (IIOIKOiMY) INDEX-DERMAL INDEX

a.tln~nese 0.0642 UlOE-OO 5.08E~ l.50E-04 3.39E-()2 3.87E-()2
0 0 O.OOE+OO O.OOE+Oo O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.ooE+OO
0 0 O.OOE+OO O.ooE+OO O.OOE+OO
0 0 0.00 E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.ooE+OO
0 0 O.OOE+OO O.ooE+oo O.OOE+OO
0 0 O.OOE+OO O.OOE+oo O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0,00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.ooE+oo O.OOE+OO
0 0 O.OOE+OO O.ooE+OO O.ooE+OO
0 0 O.OOE+OO 0.00E+00 O.ooE+OO
0 0 O.OOE+oo 0.00E+00 O.ooE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+oo 0.00E+00 O.OOE+OO
0 0 0.00E+00 O.ooE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.ooE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.ooE+OO 0.00E+00

TOTAL HAZARD INDEX 3.39E-02 3.87E-02



RISK ASSESSMENT SPREADSHEET - SU~ACE WATER EXP SURES (pAGE FOUR)
SlTE2 - AREA A DOWNSTREAM; NORlH LAKE
EXPOSURE SCBtARIO: CHID fECREAnONAl USER; cre
CALCUlATE NCREMENTALCANCER ASK

L1FEnME AVERAGE lIFEnME AVERAGE INCREMENTAl.. INCREMENTAl... TOTAl...
INGESTION DOSE DERMAl DOSE CSF - INGESTION CSF - DERMAl.. CANCER RISK CANCER RISK INCREMENTM..

aiEilICAl (MWKGt'MY) (MWKGt'MY) (KO-MY/yo) (KO-MYIIIO) INOESTlON DERMAl... CANCER RISK

....nlJl- 2.07E~ 4.35E~7 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO 0.00£:+00 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOHOO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOHOO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 OOOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOHOO 0.00E+00 0.00E+00
0 OOOE+OO o OOE +00 0.00 E+00 0.00E+00 0.00E+00

O.OOE+OO OOOE+OO O.OOHOO 0.00E+00 0.00E+00
OOOE+OO O.OOE+oo O.OOHOO 0.00E+00 0.00E+00
O.OOE+OO OOOE+OO O.OOHOO 0.00E+00 O.OOE+OO
o OOE +00 OOOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
o OOE +00 OOOE+OO 0.00E+00 O.OOE+OO 0.00E+00
OOOE .00 OOOE+OO 0.00 E+00 O.OOE+OO O.OOE+OO
OOOE .00 OOOE+oo 0.00 E+00 O.OOE+OO 0.00E+00
o OOE +00 O.OOE+OO O.ooE+oo 0.00E+00 0.00E+00
OOOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
OOOE+oo O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
OOOE+OO OOOE+oo 0.00E+00 0.00E+00 O.OOE+OO
OOOE+OO O.OOE+OO 0.00 E+00 O.OOE+OO 0.00E+00

0 OOOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.ooE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 o.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOHOO O.OOE+OO O.OOE+OO O.OOE+OO O.OOHOO
0 O.ooE+OO 0.00 E+00 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOHOO 0.00 E+00 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.ooE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO O.OOE+OO
0 0.00 E+00 0.00 E+00 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl.. RISK O.OOE+GO 0.00E+GO O.OOE+GO



RISK ASSESSMENT SPREADSHEET - SUIW'ACE WATER EXPOSURES

SITE NAME:
LOCAnON:
0l\TE:

SITE 2 - AFEA A DOWNS TREAM; NORTH LAKE
NSB-NLON. GROTON, CONNECTICUT
01/10,95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSUFE SCENARIOS ARE CONSlDEF£D: DERMAl CONTACT WITH WATER AND
ACCIDENTAL INGESnON OF WATER. ~SUMPnONS ARE OUTLINED BROW.

EXPOSUIE 8CENARlO: CHILD RECREAnONAL USER; RYE

REFERENCE: EPA. DECEMBER 1989

INGESTION:

INPUT PMVNE TEAS:

lEX • IC • CR. n • EF • EDl/f'W. AT)

WHERE' C· IUWACE WATERCONCENT~nON(MG1..)
CR. CONTACT RAT( (UTERSMOUR)
ET • EXPOSURE TIME tiOURSlDAY)
EF • E~OSURE FF£QUENCY (OAYSIYEAR)
ED • EXPOSUF£ OU~nON (YEARS)

. BW • BODY WEIGHT f(G)
AT • ,.,ERAOlNQ TIME (DAYS) .

DERMJli. CONTACT: DEX =(C. SA. PC I ET I EF I ED)/(BWI ATI 1000)

WHERE: C = SURFACEWATERCONCENTRAnON (MGIL)
SA = SURFACE ARfA AVAILABLE FOR CONTACT (SQ CM)
PC = DERMAL PERMEABIUTY CONSTANT (CMlHR)
ET = EXPOSURE nME (HOURSJDAY)
EF .. E~OSUREFREQUENCY (OAYSIYEAR)
ED .. EXPOSURE DURAnON (YEARS)
frN c BODY WeGHT (KG)
AT .. AVERAGING TIME (DAYS)

INOESOON:

CR:
ET:
EF:
ED:
aw:
AT (NONCAR):
AT(CAR):

DERMAl.:

SA:
ET:
EF:
ED:
aw:
AT(NONCAR):
AT(CAR):

0.05
4

55
8

40
2190

25550

10500
4

55
8

40
2190

25550

AVERAGE ANNUAl.. DOSE
CO~RS10N FACTOR 7.53E-04

UFETlME ANNUAl DOSE
CO~RSION FACTOR 8.48E~

AVERAGE ANNUAl.. DOSE
COtNERSION FACTOR l.58E~1

UFETlME ANNUAL DOSE
CO~ASION FACTOR l.38E~



RISK ASSESSMENT SPREADSHEET - SUWAiCE WATER EXPOSURes (fAGE lWO)
SITE 2 - AI£A A DOWNSTREAM; NORTH J.N(E
EXPOSUfE SCENARIO: CHl.D fECREAnONAl. USER; RME
CAlCUlA TE HAZAFt:> INDICES (1NGESnON):

CHEMICAl.

M!lngIln lSI

TOTAl. HAZARD INDEX

CONCENTRATION
(IIOIt.J

0.0842

AVERAGE
MNUAL DOSE
(IIOIKOIIlAY)

4.84E-()5
O.ooEtOO
O.ooE+oo
0.00EtOO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooEtOO
OooE+OO
000£+00
000£ tOO
Ooo£tOO
O.ooEtOO
O.ooE+OO
OooEtOO
000£+00
000£+00
000£+00
000£+00
O.ooEtOO
O.ooE+OO
O.ooEtOO
OooE+OO
O.ooE+OO
O.ooEtOO
O.ooE+OO
O.ooEtOO
0.00EtOO
O.ooE+Oo
O.ooE+oo
O.ooEtOO
O.ooE+oo
O.ooE+OO
O.ooE+OO
0.00E+00
0.00E+00
O.ooE+oo
0.00E+00
O.ooEtOO

INGESTION
REFERENCE DOSE HAlARD
(IIOI1(OIIlAY) INDEX

5.00E-03 9.87E-03
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.ooE+oo
o.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00

9.87E~



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; NORTH lAKE
EXPOSUfE SCENARIO: CHLD fECREAnONAl. USER; RYE
CALCULATE HAZARD INDICES (DERMAI.J:

DERMAL. AVERAGE DERMAL. TOTAl.
CONCEN TRATION PERMEABILITY ANNUAl. DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAl. (IIO(LJ CONSTANT (IIGIKOIMY) (IIO(KOIMY) INDEX-DERMAl. INDEX

~nlJlnese 0.0642 1.00E-OO 1.02E-05 1.50E-04 8.nE-«2 7.74E-«2
0 0 O,OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00 E+00 O.OOE.f.oo
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 OOOE+OO 0.00 E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO . O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00E+00 O.OOE+OO O.OOE+OO

TOTAL. HAZARD INDEX 8.17E-G2 7.74E-G2



RISK ASSESSMENT SPREADSHEET - SURf ACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AIEA A DOWNSTREAM; NORllt I..N(E
EXPOSURE 9CENNlO: CHID RECREAnONAl. USER; RIlE
CALCULATE t4CREMENTALCANCER ASK

LIFETIME AVERAGE LIFETIME AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE DE ....Al DOSE CSF - INGESTION CSF - DEfWAL CANCER RISK CANCER RISK INCREMENTAL

CHEMICAL (UOIK~Y) (UOIKO/MY) (KO-IMYIIotO) (KO-IMYIIotO) INOEST1ON DERMAl.. CANCER RISK

MsnlJl_ 4.15E~ 8.71E-07 o.oOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO 0.00 E+00 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO 0.00 E+00 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 o OOE +00 O.ooE+oo O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.ooE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+oo O.ooE+OO 0.00E+00 O.OOE+OO
0 OOOE+OO O.OOE+OO O.ooE+OO 0.00E+00 0.00E+00
0 OOOE +00 O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO

.0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+oo O.OOE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 .O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
O. O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO 0.00E+00

TOTAL RISK O.OOEiOO O.OOEiOO O.OOEiOO



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURes

SITE NAME:
lOCAnON:
Dl\TE:

SITE 2 - AR:A A DOWNSTREAM; HUON ROAD
NSB-NLONoGROTONoCONNECT~UT

01/10,95

HAZARD INDICES AND INCREMENTAl. CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSUR: SCENARIOS ARE CONSIDER:D: DERMAl. CONTACT WITH WATER AND
ACCIDENTAL INGESTION OF WATER. ASSUMPTIONS ARE OUTLINED BaOW.

EXPOSUFE SCENARIO: CHID FECREATIONAL USER; CTE

REFERENCE: EPA, DECEMBER 1989

INGESTION:

INPUT PARAME~RS:

INQES'TlON:

lEX· IC xCRxET KEF xEO)/~.AT)

WHERE C· SU"-ACE WAT£RCONCENTRATION (MGIl)
CR. CONTACT RATE (UTERSIHOUR)
ET • EXPOSURE nME ~OURSIOAY)

EF • ElCPOSURE FREQUENCY (OAYSIYEAR)
EO • EXPO SURE DURA TION (YEARS)
BW • BOOY WEIGHT f(G)
AT • NERAOINO nME (DAYS)

OEFWlAL CONTACT: DEX = (C X SAx PC X ET X EF X ED)/(BWxATx 1000)

WHERE: C = SURFACEWA~RCONCENTRATION (MGIL)
SA =SURFACE AREA AVAILABLE FOR CONTACT (SQ CM)
PC = DERMAL PERMEABlUTY CONSTANT (CMlHR)
ET = EXPOSUR: TIME (HOURSlDAY)
EF = E)G>OSURE FR:QUENCY (OAYSIYEAR)
EO =EXPOSUR: DURATION (YEARS)
BW = BODY WBGHT (KG)
AT =.AVERAGING TIME (DAYS)

CR:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT (CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

0.05
2

28
6

40
2190

25550

3150
2

28
6

40
2190

25550

AVERAGE ANNUAl DOSE
COtNERSION FACTOR t92E-04

UFETlME ANNUAL DOSE
COtNERSION FACTOR t64E~

AVERAGE ANNUAl DOSE
COtNERSlON FACTOR t21E~

UFETlMEANNUAL DOSE
COtNERSION FACTOR t04E-03



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE lWO)
SITE 2 - AREA A DOWNSTREAM; TfWTON ROAD
EXPOSUfE SCENARIO: CHRD fECREAnONAl. USER; eTE
CALCUlATE HAZAFU INDICES (INGESTION):

CHEMICAL

MIlnlJlnese
•••·-000

TOTAL HAlARD "DEX

AVERAGE
CONCENTRATION ANNUAL DOSE
(MO{t.J ~KOiDo\Y)

0.533 l.02E~

0.00015 2.88E-oe
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO

.0 OOE +00
OOOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00 E+00
0.00 E+00
0.00 E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00 E+00
0.00 E+00
O.OQE+OO

INGESTION
REFERENCE DOSE HAlARD
~OiDo\Y) INDEX

5.ooE-OO 2.04E-02
0.00E+00
O.OOE+OO
0.00E+00
O.OOE+OO
O.ooE+OO
O.ooE+OO
0.00E+00
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.ooE+oo
O.ooE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00

2.04E-G2

•



RISK ASSESSMENT SPREADSHEET - SUWACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; TIlTON ROAD
EXPOSURE SCENARIO: CHID fECREATlONAI. USER; CYE
CALCUlATE HAZARD INDlCE9 (DERMAU:

DEFWlAl . AVERAGE DEFWlAI.. TOTAl..
CONCENTRATION PEFWlEABIUTY ANNUAl.. DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAL (IIQI1..) CON9TANT (MQ/KQfMY) (MQ/KQfMY) INDEX-DERMAL INDEX

MlnlJl~ 0.533 tODE-03 6.44E~ t50E-04 4.29E-02 6.34E-02
~,~'-DDD 0.00015 2.80E-01 5.01E-ol O.ODE+OO O.ODE+OO

0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 ·0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OD O.ODE+OO
0 0 O.ODE+OO O.ODE+OD O.ODE+OO
0 0 O.ODE+OO O.ODE+OD O.ODE+OO
0 0 O.ODE+OO O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.OD E+00 O.ODE+00
0 0 O.ODE+OD O.OD E+00 O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+00
0 0 O.ODE+OO O.ODE+OD O.ODE+00
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.ODE+OO O.ODE+00
0 0 O.ODE+OO O.ODE+OD O.ODE+00
0 0 O.ODE+OO O.ODE+OO O.ODE+OD
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+00
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.OOE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.OOE+OD O.ODE+OO
0 0 O.ODE+OO O.ODE+OO O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.OOE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.ODE+OD O.ODE+OO
0 0 O.OOE+OD O.ODE+OO O.ODE+00
0 0 0.00E+00 O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.ODE+OO . O.ODE+OO
0 0 O.ODE+OD O.ODE+OO O.ODE+OO
0 0 O.ODE+OO O.ODE+OO O.ODE+OO
0 0 O.OOE+OD O.ODE+OO O.ODE+OO
0 0 0.00E+00 O.ODE+OO O.ODE+00
0 0 O.ODE+OD O.ODE+OO O.ODE+00
0 0 O.ODE+OO O.ODE+OO O.ODE+OO

TOTAl. HAZARD INDEX 4.29E-02 8.34E-02



RISK ASSESSMENT SPREADSHEET - SUF*"ACE WATER EXPOSURES (pAGE FOUR)
flTE 2 - AIEA A DOWNSTREAM; TIlTON ROAD
EXPOSUfE 9C9IARlO: CHl.D fECREAT10HAl USER; CTE
CALCULATE NCREMENTALCANCER ASK

LIFE nME AVERAGE LIFE nME AVERAGE INCREMENTAl INCREMENTAl TOTAl
INGESTION DOSE 'DEIWAl DOSE CSF - INGESTION CSF - DEfWAl CANCER RISK CANCER RISK INCREMENTAl

CHEMICAl (IIO{K<WI'Y) (IIO{KQ{MY) (KO-MY/MG) (KO-MY/IIO) INOESTlOH DERMAL CANCER RISK

.... ngtnese 8.78E--08 5.52E-07 O.OOE+OO O.ooE+OO O.ooE+OO
4,4'-000 2.47E-09 4.35E--08 2.40E-01 3.00E-01 5.92E-10 1.30E-oa 1.38E-oB

0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.ooE+OO . O.ooE+oo 0.00E+00 O.ooE+OO 0.00E+00
0 O.ooE+oo 0.00E+00 0.00E+00 O.ooE+OO 0.00E+00
0 O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00
0 0.00E+00 .0.ooE+00 0.00E+00 O.ooE+OO 0.00E+00
0 O.ooE+oo O.ooE+oo 0.00E+00 O.ooE+OO O.ooE+OO
0 O.ooE+OO O.ooE+OO O.ooE+oo 0.00E+00 0.00E+00
0 OooE+OO O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00
0 OooE tOO OooE+OO O.ooE+oo O.OOE+OO 0.00E+00
0 OooE +00 OOOE+OO O.ooE+oo O.ooE+OO O.ooE+OO
0 OooE -00 OooE+OO 0.00E+00 O.ooE+OO O.ooE+OO
0 OooE +00 OooEtOO O.ooE+OO 0.00E+00 0.00E+00
0 o ooE +00 O.ooE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 OooE+OO O.ooEtOO 0.00E+00 0.00E+00 O.OOE+OO
0 OooE+OO OooE+oo 0.00E+00 0.00E+00 0.00E+00
0 OOOE +00 OooE+OO 0.00E+00 0.00E+00 0.00E+00
0 OOOf +00 OooE+OO O.ooE+OO 0.00E+00 0.00E+00
0 o OOE +00 OooE+oo 0.00E+00 0.00E+00 0.00E+00
0 OOOE +00 OooE+oo O.ooE+00 0.00E+00 O.ooE+OO
0 O.ooE+OO O.OoE+oo 0.00E+00 O.ooE+OO O.OOE+OO
0 o ooE +00 O.ooEtOO O.ooE+oo 0.00E+00 0.00E+00
0 OooE+OO O.ooEtOO 0.00E+00 0.00E+00 O.ooE+OO
0 OooE+OO O.ooEtoo 0.00E+00 0.00E+00 0.00E+00
0 OooE +00 O.ooE+OO 0.00E+00 O.ooE+OO 0.00E+00
0 OooE+OO O.ooEtoo 0.00E+00 0.00E+00 O.ooE+OO
0 O.OOE+OO O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.ooEtOO O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOEtOO O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00
O' O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 O.ooE+OO
0 0.00E+00 O.ooE+oo 0.00E+00 O.OOE+OO 0.00E+00
0 O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO 0.00E+00
0 O.ooE+oo 0.00E+00 O.OOE+OO 0.00E+00 0.00E+00
0 O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 0.00E+00
0 0.00E+00 O.ooE+oo O.ooE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOEtOO O.ooE+oo 0.00E+00 O.ooE+OO 0.00E+00
0 0.00E+00 O.ooE+oo O.ooE+OO O.ooE+OO O.OOE+OO

TOTAL RISK 5.92E-1O 1.30E.... U8E....



RISK ASSESSMENT SPREADSHEET - SUWACE WAlER EXPOSURES

SITE NAME:
LOCAnON:
DUE:

SITE 2 - AFEAA DOWNSTREAM; TRITON ROAD
NSB-NLON, GROTON, CONNECTICUT
01/10t95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
TWO EXPOSUFE SCENARIOS ARE CONSIDEFED: DERMAl CONTACT WITH WATER AND
ACCIDENTI't.. INGESTION OF WATER. ASSUMPTIONS ARE OUn.INED e8..0w.

EXPOSUfE SCENARIO: CHLD fECREAnOHAL USER; RYE

REFERENCE: EPA, DECEMBER 11lB9

INGESTION

INPUT PARAMETERS:

lEX -re lCAIEf IEF I EDl/f3W II AT}

WHERE- C - IU,.ACE WAT£RCONCENT~TION(MG.1..)
CR - CONTACT RATE (UTERSIHOUR)
ET - EXPOSURE nME JiOURSlDAY)
EF - ElCPOSLR FFEOUENCY (OAYSIYEAR)
ED - EXPOSUFE OURi'TION (YEARS)
lIW • BQOY WEI(lti T f(O)

AT - _EAAOINO nME (OAYSJ

DE~Al CONTACT: DEX =(CISAIPC IIET xEF I ED)/(BWxATx 1000)

WHERE: C c SUFI'ACEWATERCONCENTRAlION (MGIl)
SA = SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC = DERMAL PERMEABIUTY CONSTNlT (CM/HR)
ET =EXPOSUFE liME tlOURSlDAy)
EF =EXPOSURE FFEQUENCY (DAYSIYEAR)
ED ,. EXPOSUFE DURAliON (YEARS)
frN = BODY WBGHT (KG)
AT =AVERAGING nME (DAYS)

IHOESTlON:

CA:
ET:
EF:
ED:
-BW:
AT(NONCAR):
AT(CAR):

DERMAl:

SA:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

0.05
4

28
8

40
2190

25550

3150
4

28
8

40
2190

25550

AVERAGE ANNUAl DOSE
CO~RSION FACTOR 3.84E-G4

UFETlME ANNUAL DOSE
CO~RSION FACTOR 3.29E-<15

AVERAGE ANNUAL DOSE
COt<NERSION FACTOR 2.42E-()2

UFETlMEANNUALDOSE
CO~RSIONFACTOR 2.07E-03



RISK ASSESSMENT SPREADSHEET - SUfW'AlCE WATER EXPOSURes (pAGE TWO)
SITE 2 - AREA A DOWNSTREAM; TIlTON ROAD
EXPOSURE SCENARIO: CHID RECREAnONAL USER; RIlE
CAlCUl..A TE HAZAR) INDICES (INGESTION):

CHEMICAL

MIlnQllneae
4,4'-000

TOTAL HAlARD "DEX

CONCENTRATION
(MO/tJ

0.533
0.00015

AVERAGE
MNUAL DOSE
(IIOiKO/MY)

2.04E-04
5.75E-oe
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
OooE+oo
o ooE +00
OooE+OO
O.ooE+oo
OooE+OO
OooE+oo
o ooE +00
OooE+OO
OooE+oo
OooE+OO
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO

INGESTION
REFERENCE DOSE HAlARD
(IIOiKO/MY) INDEX

5.ooE-03 4.09E-02
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+oo
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
O.OOE+oo
O.ooE+oo
o.ooE+OO
0.00E+00
O.ooE+oo
O.ooE+OO
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
0.00E+00
O.ooE+oo
O.ooE+oo .
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ooE+OO
O.ooE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00

4.09E-G2



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; TIlTON ROAD
EXPOSURE 9CBtARIO: CHIlD RECREATIONAL USER; RUE
CALCUlATE HAZARD INDlCE9(DERMAl):

DEFWAl... AVE~GE DEFWAL TOTAL
CONCENTRATION PEFWEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

CHEMICAL (MMJ CONSTANT (llGiKOIMY) (llG(KQfMY) INDEX-DanIAL INDEX

""ngllleN 0.533 1.00E-OO 1.29E-{)5 1.50E--04 8.59E-02 1.27E-G1
4,4'-000 0.00015 2.80E-Gl 1.01E-06 0.00E+00 O.OOE+OO

0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO .
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOHOO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOHOO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOHOO O.OOE+OO
0 0 O.OOHOO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 O.OOHOO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL HAZARD INDEX 8.59E-02 1.27E-G1



RISK ASSESSMENT SPREADSHEET - SUR' ACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AfEA A DOWNSTREAM; TIlTON ROAD
EXPOSUfE SCENARIO: CHID fECREAT10NAL USER; RIllE
CALCUlATE NCREMENTALCANCER FISK

lIFEnME AVERAGE lIFEnME AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE DERMAl DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAL

CHEMICAL (IotO(KOIIMY) (IotO(KOIMY) (KO-MY/IIO) (KO-MY/IIO) INGESTION DERIIAL CANCER RISK

MlnlJl"" 1.75E-{)5 1.10E--06 O.ooE+OO 0.00E+00 O.OOE+OO
4,4'-000 4.93E-<l9 8.70E-oB 2.40E-G1 3.ooE-G1 1. 18E-09 2.61E-oe 2.73E-oa

0 O.ooE+oo O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.ooE+oo 0.00E+00 O.OOE+OO O.OOE+OO 0.00E+00
0 O.ooE+oo 0.00E+00 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.ooE+oo O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO O.OOE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.ooE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+oo O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OOOE+OO 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+OO
0 OooE+OO o ooE +00 O.OOE+oo O.ooE+oo O.OOE+oo
0 OOOE+OO o ooE +00 O.ooE+OO 0.00E+00 0.00E+00

.0 O.ooE+oo OooE+oo O.OOE+OO O.ooE+OO 0.00E+00
0 O.ooE+oo O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+oo O.OOE+OO 0.00E+00 0.00E+00
0 OooE+oo O.ooE+OO O.ooE+oo O.ooE+oo O.OOE+OO
0 OooE +00 OooE+oo O.ooE+oo 0.00E+00 O.OOE+OO
0 OooE +00 o ooE +00 O.ooE+oo O.ooE+oo 0.00E+00
0 OooE +00 OooE+oo O.ooE+OO O.ooE+OO 0.00E+00
0 OooE +00 OooE+oo O.OOE+OO 0.00E+00 O.OOE+oo
0 OooE +00 O.ooE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 OooE+oo O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OooE +00 O.ooE+oo O.OOE+oo 0.00E+00 0.00E+00
0 OooE+oo O.ooE+oo O.OOE+oo 0.00E+00 0.00E+00
0 OooE+OO O.ooE+oo O.OOE+oo 0.00E+00 0.00E+00
0 O.ooE+OO O.ooE+oo O.ooE+oo 0.00E+00 O.OOE+OO
0 O.ooE+oo O.ooE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.ooE+OO O.ooE+oo 0.00E+00 O.ooE+OO O.OOE+OO
0 O.ooE+OO O.ooE+oo O.ooE+oo O.OOE+OO O.OOE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO O.OOE+OO 0.00E+00
0 O.OOE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+oo O.ooE+oo 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+oo O.ooE+oo 0.00E+00 0.00E+00 O.ooE+OO
0 O.OOE+oo 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+oo 0.00E+00 O.OOE+oo 0.00E+00 0.00E+00
0 O.OOE+oo 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+oo 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+oo O.ooE+oo 0.00E+00 O.ooE+oo 0.00E+00
0 0.00E+00 O.ooE+oo O.OOE+OO O.OOE+OO O.OOE+OO

T TAL RISK 1.18E-G9 2.81E-oB 2.73E-oB



RISK ASSESSMENT SPREADSHEET - SUWACE WATER EXPOSURES

SITE NAME:
LOCAnON:
1MlE:

SI TE 2 - AFEA A DOWNS TREAM; WAHOO AVENUE
NSB-NlON. GROTON, CONNECTICUT
01/10.95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSUFE SCENARlOS AR1E CONSIDEFED: DERMAl CONTACT WITH WATER AND
ACClDENTllt.lNGESnON OF WATER. ASSUMPnONS ARE OUTliNED BElOW.

EXPOSURE SCENARIO: CHID RECREAnONAL USER: CTE

REFERENCE: EPA, DECEMBER 19119

INGESTION:

INPUT PARAME TERS:

INGESTION:

lEX • (C. CR. ET • Ef • ED)/f!Vh AT)

WHERE- C· IU~ACEWAT£RCONCENTRiI'nON (MGIl)
CR. CONTACT RATE (UTERSMOUR)
El • EXPOSURE nME ffOURSlDAY)
EF • E)CF>OSURE FFEQUENCY (DAYSIYEAR)
ED • EXPOSUFE 00"'" nON (YEARS)
BW • BOOT WEIGHT f(O)
AT • NERAOIHQ nME ~YSJ

DE~1It. CONTACT: DEX" (ex SAxPC X ET X EF X ED)/(BWxATx 1000)

WHERE: C =SU""ACEWATERCONCENTRAnON (MGIl)
SA = SURFACE AREA AVAILABLE FOR CONTACT (SO CM)
PC = DERMAL PERMEABlUTY CONSTANT (CM,lHR)
ET =EXPOSUFE nME tlOURSlDAy)
EF =ElCPOSURE FFEQUENCY (DAYSIYEAR)
ED =EXPOSUFE DURAnON (YEARS)
f1N .. BODY W8GHT (KG)
AT = AVERAGING TIME (DAYS)

CR:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

DERMAl:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

0.05
2

28
8

40
2190

25550

3150
2

28
8

40
2190

25550

AVE""'GE ANNUAL DOSE
CONVERSION FACTOR 1.92E-ot

UFETlMEANNUALDOSE
CONVERSION FACTOR 1.64E-05

AVERAGE ANNUAL DOSE
COtNERSION FACTOR 1.21E~

UFETlME ANNUAL DOSE
CONVERSION FACTOR l.04E-03



RISK ASSESSMENT SPREADSHEET - SUfW'ACE WATER EXPOSURes (pAGE lWO)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSUfE SCENARIO: CHaD fECREATIONAL USER: CTE
CALClL'TE HAZAR) INDICES (1NGE SnON):

CHEMICAL

ManlllIn lISlI
4,4'-000

TOTAL HAZARD MDEX

AVERAGE
CONCENTHAnON ANNUAl.. DOSE
(flICJIt.J (MOt'KO(MY)

tn 3.30E-ot
0.0013 2.49E-or
. O.OOE+OO

O.OOE+OO
. O.OOE+OO

O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
oOOE +00
OOOE+OO
OOOf+OO
OOOf+OO
O.OOf+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOf+OO
OOOf +00
OOOf+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOf+OO
OOOf+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO

INGESTION
REFERENCE DOSE HAZARD
(MOt'KOiMY) INDEX

5.00E-OO 8.60E-02
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+OO
0.00E+00
0.00E+00

. O.OOE+OO
0.00E+00
0.00E+00
0.00E+00

'.fIOE-G2



RISK ASSESSMENT SPREADSHEET - SUFW'ACE WATER EXPOSURES (pAGE THREE)
SITE 2 - AfEA A DOWNSTHEAII; WAHOO AVENUE
EXPOSUfE SCENARIO: CHI.D fECREATIONAl. USER: CTE
CALCUlATE HAZARD INDICES (DERMAl):

DERMAL AVERAGE DERMAL TOTAL
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

atEMICAl. (MQ(t) CONSTANT (MOfKOIMY) (MOfKOIMY) INDEX-DERIIAl. INDEX

""ngl nese 1.72 l.00E-OO 2.08E~ l.50E--04 1.39E~1 2.05E~1

•.•·-000 0.0013 2.80E~1 4.40E-()6 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 0.00 E+00 O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 ·O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00 E+00 0.00 E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00 E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 0.00 E+00 O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00 E+00 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00E+00 0.00E+00 O.OOE+OO

TOTAL HAZARD INDEX 1.39E~1 2.05E-G1



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCENARIO: CHID RECREAllONAL USER: CTE
CALCUlATE INCREMENTAL CANCER ASK

lIFEnME AVERAGE lIFEnME AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE DEfWAl. DOSE CSF - INGESTION CSF - DEfWAL CANCER RISK CANCER RISK INCREMENTAL

aiEMICAl. (MWKOfMY) (MWKQfMY) (KO-MY/IIO) (KO-MY/IIO) INOEST1ON DERIIAI.. CANCER RISK

r.tIngl_ 2.83E~ 1.78E~ 0.00E+00 O.OOE+OO 0.00E+00
.....·-000 2.14E~ 3.nE-<l7 2.40E-;Ol 3.00E-<l1 5. 13E-09 1. 13E-<l7 1. 18E-<l7

0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOHOO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00 E+00 O.OOE+OO O.OOE+OO
0 O.OOE +00 O.OOE+OO 0.00 E+00 O.OOHOO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO O.OOHOO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00 E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO 0.00E+00
0 o OOE +00 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

.0 OOOE +00 O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 OOOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+oo O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 .O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.ooE+OO O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00 E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00

TOTAL RISK 5.13E__ 1.13E-07 1.18E-07



RISK ASSES9IIENT SPREADSHEET - SUfFACE WATER EXPOSURES

SITE NAME:
lOCAnON:
MTE:

SITE 2 - A~A A DOWNSTREAM; WAHOO AVENUE
NSB-NLON. GROTON, CONNECTICUT
01/1D,95

HAZARDINDlCES AND INCREMENTAl. CANCER RISKS ARE CALCUlATED BY THIS SPREADSHEET.
TWO EXPOSU~ SCENARIOS ARE CONSIDE~D: DERMAL CONTACT WITH WATER AND
ACCIDENTAl... INGESnON OF WATER. ASSUMPnONS ARE OUTLINED BElOW.

EXPOSURE SCENARIO: CHl.D RECREAT1QNAl. USER: RUE

REFERENCE: EPA. DECEMBER 1989

INGESTION:

INPUT PMAME T£RS:

INOESTlON:

lEX· (C ICRIETIEF IED)If'WIAT)

WHERE: C. SURFACEWATERCONCENTRAnON ~G1l)

CR. CONTACT RATE (UTERS/HOUR)
ET • EXPOSURE nME "'OURSlDAY)
EF • EllPOSURE FREOUENCY (OAYS1Y£AR)
EO • EXPOSURE DURA nON (YEARS)
BW • BODY WEIGH T f(G)
AT • "'ERAOINO nME (DAYS)

DERMAl... CONTACT: DEX" (CI SAIPC lET IEF IED)/(BWIATI1CXlO)

WHERE: C" SURFACEWATERCONCENTRAnON (MGIl)
SA .. SURFACE AREA AVAILABLE FOR CONTACT (sa CM)
PC .. DERMAL PERMEABlUTY CONSTANT (CM/HR)
ET .. EXPOSU~ nME ,..OURSIOAY)
EF .. EllPOSURE F~QUENCY (OAYSIYEAR)
EO IS EXPOSU~DURAnON (YEARS) .
BW .. BODY WBGHT (KG)
AT .. AVERAGING T1ME (DAYS)

CR:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT (CAR):

DERMAL:

SA:
ET:
EF:
ED:
BW:
AT(NONCAR):
AT(CAR):

0.05
4

2ll
6

40
2190

25550

3150
4

28
6

40
2190

25550

AVERAGE ANNUAl.. DOSE
COIlNERSION FACTOR 3.84E-ot

UFET1MEANNUALDOSE
COIlNERSION FACTOR 3.29E~

AVERAGE ANNUAl.. DOSE
comERSlON FACTOR 2.42E-«2

UFET1ME ANNUAL DOSE
COIlNERSION FACTOR 2.07E-03



RISK ASSESSMENT SPREADSHEET - SUfl=ACE WA~REXPOSURES (pAGE TWO)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSUfE SCENARIO: CHI.D fECREAllONAI.. USER: RIE
CAlCUlATE HAZAFU INDICES (INGESTION):

CHEMICAl..
CONCENTRATION
(IIQIl..J

AVERAGE
ANNUAl.. DOSE
(MG(KOIMY)

INGESTION
REFERENCE DOSE HAZARD
(MG(KOIMY) INDEX

MlInganeae
4,4'-000

TOTAl.. HAZARD IUlEX

l.n
0.0013

,

8.60E~

4.991:-07
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+oo
OOOE+oo
O.OOE+OO
O.OOE+oo
O.OOEtOO
OOOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
0.00 EtOO
0.00 EtOO
0.00 EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

5.00E-OO 1.32E-01
O.OOEtOO
O.OOEtOO
0.00EtOO
0.00EtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00 EtOO
0.00 EtOO
O.OOEtOO
0.00 EtOO
0.00 EtOO
0.00 EtOO
0.00 EtOO
0.00EtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
0.00EtOO
0.00EtOO
0.00EtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

1.32E-G1

•



RISK ASSESSMENT SPREADSHEET - SUWACE WAT£R EXPOSURES (pAGE THREE)
SITE 2 - AREA A DOWNSmEAM; WAHOO AYBtUE
EXPOSURE 9CBtARlO: CHID RECAEATIONAL USER: RIlE
CAlCUlATE HAZARD INDICES (DERMALJ:

DERMAL AVERAGE DERMAL TOTAL
CONCENTRATION PERMEABILITY ANNUAL DOSE REFERENCE DOSE HAZARD HAZARD

afEMICAI.. (MQILJ CONSTANT (IIO{KOIIlAY) (IoIQfKGlIlAY) INDEX-DERMAL INDEX

MlnlJlneM l.n UlOE-OO 4. 16E-<l5 1.50E-04 . 2.n E-()1 4.09E-()1
4,4'-000 0.0013 2.l10E-()1 8.60E-()6 O.OOE+OO O.OOE+OO

0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 '0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00£+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 O.OOE+OO 0.00E+00 O.OOE+OO
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO 0.00E+00
0 0 0.00 E+00 O.OOE+OO O.OOE+OO
0 0 0.00 E+00 O.OOE+OO . 0.00E+00
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 O.OOE+OO 0.00E+00 0.00E+00
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0 0.00 E+00 0.00E+00 0.00E+00
0 0 0.00 E+00 O.OOE+OO O.OOE+OO

TOTAL HAZARD INDEX 2.77E-()1 4.09E-01

...



RISK ASSESSMENT SPREADSHEET - SUFFACE WATER EXPOSURES (pAGE FOUR)
SITE 2 - AJEA A DOWNSTREAM; WAHOO AVEJlUE
EXPOSUIE 9CEJlARlO: CHID IECREATlONAl USER: RIlE
CALCUlATE HCREMENTALCANCER ASK

lIFETlME AVERAGE lIFETlME AVERAGE INCREMENTAL INCREMENTAL TOTAL
INGESTION DOSE .DERMAL DOSE CSF - INGESTION CSF - DERMAL CANCER RISK CANCER RISK INCREMENTAL

CHEMICAl (MO(KQ(MY) (MO(KQ(MY) (KO-MY/IIO) (KO-MY/IIO) INOESTlON DERMAl.. CANCER RISK

M1nlJlMM 5.85E-05 3.56E~ 0.00E+00 O.OOE+OO O.OOE+OO
.....·-000 4.27E~ 7.54E-()7 2.40E-01 3.00E-01 l.03E~ 2.26E-07 2.38E-07

0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO 0.00 E+00 O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+oo 0.00E+00 O.OOE+OO O.OOE+OO
000£+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
000£ +00 000£+00 0.00 E+00 0.00E+00 0.00E+00
OOOf +00 000£+00 0.00 E+00 O.OOE+OO O.OOE+OO
Ooof -00 OOOE-OO 0.00 E+00 0.00E+00 O.OOE+OO
000£ -00 000£+00 O.OOE+OO 0.00E+00 O.OOE+OO
000£+00 O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
OOOE-oo OOOE+OO 0.00E+00 O.OOE+OO 0.00E+00
000£ +00 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
000£ +00 000£+00 O.OOE+OO O.OOE+OO O.OOE+OO
Ooof +00 000£+00 0.00E+00 O.OOE+OO 0.00E+00
Ooof -00 000£-00 O.OOE+OO O.OOE+OO O.OOE+OO
000£ 000 OooE+OO O.OOE+OO O.OOE+OO 0.00E+00
OooE+oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
o OOE +00 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO
000£ +00 O.OOE+OO 0.00E+00 0.00E+00 O.OOE+OO
000£ +00 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
000£ -00 O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
000£+00 O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO 0.00 E+00 0.00E+00 0.00E+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+00
0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
0 0.00 E+00 O.OOE+OO 0.00E+00 0.00E+00 0.00E+00
0 0.00 E+00 0.00E+00 0.00E+00 O.OOE+OO O.OOE+OO

TOTAL RISK 1.03E-08 2.26E-01 2.38E-01



RISK ASSESSMENT SPREADSHEET - INCIOBHAL INGESTION OF SEOfMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
NSB-NlON.OROTON,CONNECnCUT
01/10/95

HAZARD INDICES AND INCREMENTal CANCER R19~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA INOESnON ARE CONSIDERED. '
A9SUMPnONS ARE OUlllNED BElOW,

EXPOSURE SCENARIO: UTILITY WORKER; CTE

RElEVNn EOUAnON:

MimE:

lEX • (C • IR • Fl. BIO • EF • EDI/(8W. AT. 1E8)

C • MEM CONC9nRAnON .. 801. SAMPLE (MO/t<O)
IR • 801. ..OE8T1ON RATE (MOI£V9H)
EF • EXPOSURE FREOUENCY (EVEN TSIYEAR)
FI • FRACnON FRO" CClHA....ATED SOURCE
ED • EXP08URE OURAnON (YEARS)
IW • IOOY WBOHT (10)
AT • AV£AAO..O nME (MYS)
810 • IlOAVAll,;t,Blllrv ,-

~"~'-:~ ~

ENTER "PUT PARAMETERS:
ADt.l.T: YOUTH:

::.. I~:~·

...
IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

..
1
t

25
70

25550
9125

IR
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
28

1

"40
25550
2190

DETERMNE CONVERSION FACTORS:
ADtA.T:

CF: U8E-OS (AVO ANNUal DOSE)

~-

YOUTH:
CF: O.OOE+OO (AVO ANNUal DOSE)

ACtA.T/YOUTH (CANCER RISK):
CF: 8.71E-09



-

RISK ASSESSIIENT SPREADSHEET - INCIDBITAL INOESTION OF SEDlIlENT (PAOETWO)
SITE 2 - AREA A DOWNSTREAII; TRITON ROAD
EXPOSURE SCBlARIO: UTILITY WORKER; CTE
CALCUlATE DOSES:

CHEIlICAL C(IIO/KO)
YOUTH ANNUAL ADlI..T ANNUAL L1FEnIlE AVERAGE RFD

BIOAVAllABILlTY DOSE (IiO/KO/DAy) DOSE (IiO/KO/DAy) DOSE (IiO/KO/DAy) (IIO/KO/DAY)
CSF

(KG-DAYIIIG)

2 - N1lr000nlllne
8enzo(a)anttra~

8enzolb)1luoranlt1ene
8enzo(a)p)'ene
Indeno(1.2.3 -cd)p'I'ene
4,4'-000
4,4'-ODE
4,4'-DDT
Nocler -,26:)

Anlenk:
&.ylium
Boron
CadmUm
Ma"98_

3.1
0.7
0.5

0.41
0.75

90
6.3

7
0.28

7.5
5.4
870
1311
238

1
1
1
1
1

0.3
0.3
0.3
0.3

1
1
1
1
1

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE +00
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE +00
O.OOE+OO
O.ooE+oo
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O. ooE +00
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O,ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

5.82E-08
1.32E-08
9.39E-09
7.70E-09
1.41E-08
5.07E-07
3.55E-08
3.95E-08
1.58E-09
1.41E-07
1.01E-07
1.83E-05
2.59E-07
4.43E-06
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.OOE+oo
O.ooE+oo
O,ooE+OO
O. OOE+00'
O.OOE+oo
O.ooE+OO
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
o.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.08E-08
4.70E-09
3.35E-09
2.75E-09
5.03E-09
l,81E-07
1.27E-08
1.41E-08
5.84E-l0
5.03E-08
3.62E-08
5.84E-06
9.26E-08
1.58E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
O,OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-05

5.00E-04
2.00E-05
3.00E-04
5,OOE-03
9.00E-02
5.00E-04
5.00E-03

7.30E-01
7,30E-01
7.30E+00
7.30E-01
2.40E-Ol
3.40E-Ol
3.40E-Ol
7.70E+00
1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCENARIO: UTILITY WORKER; CTE
DETERMN E HAZARD INDCES AND CANCER RISK

HAZARD INDEX HAZARD INDEX INCREMENTAl...
CHEMICAl YOUTH ADULT CANCER RISK

2-Nltroenlllne O.OOE+OO 9.71E-04 O.OOE+OO
Benzo(alanttnc_ O.OOE+OO O.OOE+OO . 3.43E-09
Benzo(bl"uoranthene O.OOE+OO O.OOE+OO 2.45E-09
Benzo(alp~ene O.OOE+OO O.OOEtOO 2.01E-08
Indeno(l,2.3-cd)pvene O.OOE+OO O.OOE+OO 3.S7E-09
4,4'-000 O.OOE+OO O.OOE+OO 4.35E-08
4,4'-DOE O.OOE+OO O.OOE+OO 4.31E-09
4,4' -DDT O.OOE+OO 7.89E-05 4.79E-09
koclor ~ l:leO O.OOE+OO 7.89E-05 4.34E-09
ArMnic O.OOE+OO 4.70E-04 8.81E-08
k~ OOOE+OO 2.03E-05 1.5SE-07
Boron OOOE+OO 1.82E-04 O.OOE+OO
Cadmum OOOE+OO 5.l9E-04 O.OOE+OO
Manganese O.OOE+OO 8.87E-04 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O. OOE+00 O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 3.21E-03 3.30E-07



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INOESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
NSB-NlON,OROTON,CONNECnCUT
01/10/95

HAZARD INDICES AND INCREMEJHAI.. CANCER RISI<S ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA INOESnON ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SCBeARIO: u:rlllTY WORKER; RME

RaEVANT EOUAnON:

WHERE:

lEX. (C .IR • Fl. BIO. EF. ED)/(BW. AT. 1E6)

C • MEM CONCfHTRAnON IN 801. SAMPLE (MO/KO)
IR • 801. INQE8T1ON RATE (MQlEVfHT)
EF • EXPOSURE FREOUENCY (EV91TS/YEAR)
Fl. FRACnON FROM CONTAMNATEDSOURCE
ED • EXP08URE DURAnON (YEARS)
BW • BODY WBQHT (10)
AT • AV£RAQINQ nME (OAY9)
810 • 8l0AYAl~81.ITY

ENTER INPUT PARAMETERS:
ADUlT: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

480
U

t
25
70

25550
'8125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
28

1
8

, 40
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 8.58E-08 (AVO ANNUAl.. DOSE)
YOU1H:

CF: O.OOE+OO (AVO ANNUAl.. DOSE)
ADlA.T/YOUTH (CANCER RISI<):

CF: 2.35E-08



RISK ASSESSMENT SPREADSHEET - INCIDBfTAL INOESTION OF SEDIMENT (PAOETWO)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCBfARIO: UTILITY WORKER; RME
CAlCUlATE DOSES:

CHEMICAL C(MO/KO)
VOUlH ANNUAL ADU-T ANNUAL lIFETlME AVERAOE RFD

BIOAVAIlABllITY DOSE (MO/KOIDAY) DOSE (MO/KOIDAY) DOSE (MO/KOIDAY) (MO/KO/DAY)
CSF

(KO-DAVIIIO)

2-Nllroenlllne
Benzo(a)anUTacene
Benzo(b)"uoranthene
Benzo(a)pyrene
Indeno(1.2.3 -cd)p'fene
4,4'-000
4.4'-DDE
4,4'-ooT
Aloctor -, 28D
ArMn6c
e......
1ar0fl
ee............-

3.1
0.7
0.5

0.41
0.75

90
'8.3

7
0.28
75
!l4

170
UI
738

1
1
1
1
1

0.3
0.3
0.3
0.3

1
1
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ClOOE+OO
ClOOE +00
ClOOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ClOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.04E-07
4.60E-08
3.29E-08
2.70E-OS
4.93E-OS
1.78E-06
1.24E-07
1.38E-07
5.52E-09
4.93E-07
3.55E-07
5.72E-05
9.07E-07
1.55E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O. OOE+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ClOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

7.28E-OS
1,84E-08
1~17E-08
9.83E-09
1.78E-OS
8.34E-07
4.44E-OS
4.93E-OS
1.97E-09
1.78E-07
1.27E-07
2.04E-05
3.24E-07
5.54E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ClOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ClOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
ClOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

8.00E-05

5.00E-04
2.00E-05
3.00E-04
5.00E-03
9.00E-02
5.00E-04
5.00E-03

7.30E-01
7.30E-01
7.30E+00
7.30E-01
2.40E-01
3.40E-01
3.40E-01
7.70E+00
1.75E+OO
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDBHAl INGESTION OF SEDIMENT (PAGE ntREE)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCBtARIO: UTILITY WORKER; RME
OETERMNE HAZARD INlJCES NolO CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEMICAl YOUTH ADULT CANCER RISK

2-NItr08nlllne O.ooE+oo 3.40E-03 O.ooE+oo
Benzo(a)anttrac_ 0.00E+00 O.ooE+oo 1.20E-08
Benzo(b)ftuoranthene .0.ooE+00 O.ooE+oo 8.57E-09
Benzo(a)p)'sne O.ooE+oo O.ooE+oo 7.03E-08
InOOoo(1,2.3 -cd)pl'sne 0.00E+00 O.ooE+oo 1.29E-08
4.4'-000 O.ooE+oo O.ooE+oo 1.52E-07
4.4'-00E O.ooE+oo O.ooE+OO 1.51E-08
4,.' -DDT O.ooE+oo 2.76E-04 1.68E-06
Atoclor -1~ OooE+oo 2. 76E-04 1.52E-08
AtMnic OooE+oo 1.84E-03 3.08E-0788,..,. OooE +00 7.10E-05 5.45E-07
Boron OooE'+oo 836E-04 O.ooE+oo
CadmUm OooE +00 1.61E-03 O. 00E+ 00
ManoaneH OooE+oo 3.10E-03 O.ooE+oo

0 OooE+oo O. 00E+00 O.ooE+oo
0 OOOE +00 O.ooE+oo O.ooE+oo
0 OOO( +00 O.ooE+oo O.ooE+oo
0 OOO( +00 OooE+OO O.ooE+oo
0 000(+00 O.ooE+oo O.ooE+oo
0 OOOE+OO 0.00E+00 O.ooE+oo
0 OooE +00 O.ooE+oo o.ooE+oo
0 OOOE+OO O.ooE+oo O.ooE+oo
0 OooE+OO O.ooE+oo o.ooE+oo
0 OooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.ooE+oo 0.00E+00 O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo o.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oO O.ooE+oo o.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo 0.00E+00 O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAl O.OOE+OO 1.12E-02 1.18E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSmEAM; WAHOO AVENUE
NSB-NLON,GROTON,CONNECTICUT I
01/10195

HAZARD INDICES AND INCREMENTAl. CANCER RIS~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: UTILITY WORKER; CTE

RB.EVAHT EOUATION: lEX. (C IIIR II Fill 810 II EF II EDI/(8WII AT II 1E6)

WHERE: C • M~ CONCEJHRATION IN SOl. SAMPLE (MG/KG)
IR. Sa.. INGESTlON RATE (UGIEVEJH)
EF • EXPOSURE FREOUENCY (EVEJHSIYEAR)
FI • FRACTION FROU CCfHAMINATED SOURCE
ED • EXPOSURE DURATION (YEARS)
BW • BODY WBGHT (KO)
AT • AVERAGING nUE'(OAY9)
810. BIOAVAlLABIlITY

ENTER INPUT PARAMETERS:
ADUlT: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

480
1
1

25
70

25550
9125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
28

1
8

40
25550

2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.88E-08 (AVG ANNUAl. DOSE)
YOUTH:

CF: O.OOE+OO (AVG ANNUAl. DOSE)
ADlA.TIYOUTH (CANCER RISIC):

CF: 6.71E-09



RISK ASSESSMENT SPREADSHEET - INCIDBlTAlINOESTION OF SEDIMENT (PAOETWO)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCBlARIO: UTILITY WORKER; CTE
CAlCUlATE DOSES:

CHEMICAl C(MO/KO)
YOUTH ANNUAL ADll.T ANNUAL lIFETlME AVERAOE RFD

BIOAVAILABIUTY DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KG/DAY)
CSF

(KG-DAYIIIG)

Benzo(lI)lInttTlIC_
Benzolb)ftuorlInthene
Benzo(lI)pyrene
Indllno(1,2.3 - cd) p.,.".
4,4'-000
4,4'-DOE
4,4'-00T
Arsenic
Beyillum
Boron
....lgeI-

0.78
0.52
0.84

1.2
1700

28
240
4.2

O.SS
4100

857

. 1
1
1
1

0.3
0.3
0.3

1
1
1
1

O.OOE+OO 1.47E-OS 5.23E-09
O.OOE+OO 9.77E-09 3.49E-09
O.OOE+OO 1.20E-OS 4.29E-09
O.OOE+OO 2.2SE-OS 8.0SE-09
O.OOE+OO 9.58E-06 3.42E-06
O.OOE+OO 1.58E-07 5.84E-08
O.OOE+OO 1.35E-06 4.83E-07 5.00E-04
O.OOE+OO 7.89E-OS 2.82E-08 3.00E-04
O.OOE+OO 1.09E-OS 3.89E-09 5.00E-03
O.OOE+OO 7.70E-05 2.75E-05 9.00E-02
O.OOE+OO 1.23E-05 4.41E-06 5.00E-03
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
o.OOE+OO O. OOE +00 o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo 0. OOE +00 o.OOE+OO
O.OOE+OO O.OOE+oo O.OOE+OO
O.OOE+oo O.OOE+oo O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO

7.30E-Ol
7.30E-01
7.30E+OO
7.30E-01
2.40E-01
3.40E-Ol
3.40E-Ol
1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDBUAL INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCENARIO: UTILITY WORKER; CTE
OETERMNE HAZARD INlJCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEIfICAL YOUTH ADULT CANCER RISK

Benzo(alanttnc_ O.OOE+oo O.ooE+OO 3.82E-09
Benzolbl"uaranthene O.OOE+OO O.ooE+oo 2.55E-09
Benzo(a)p~ene O.OOE+oo O.OOE+oo 3.13E-08
lndeno(t,2.3-cd)p.,ene O.OOE+oo O.ooE+OO 5.88E-09
4.4'-000 , O.ooE+oo O.OOE+OO 8.21E-07
4.4'-DDE O.ooE,+oo O.ooE+oo 1.92E-08
4,4'-DDT O.ooE+oo 2.71E-03 1.84E-07
ArsenIC O.ooE+oo 2.63E-04 4.93E-08
8«yIIum O.ooE+oo 2. t8E-OS 1.67E-08
Boron O.ooE+oo 8.56E-04 O.OOE+oo
UanpMM OooE +00 2.47E-03 O.ooE+oo

0 OooE +00 O.ooHoo O.ooE+oo
0 OOOE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo o.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 OooE+oo O.OOE+oo O.ooE+oo
0 OooE+oo O.ooHoo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 OOOE+oo O.OOE+oo O.OOE+oo
0 OOOE+oo O. OOH00 O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.OOE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo ' O.ooE+oo
0 O.OOHoo O.ooE+OO O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.OOE+oo
0 O.OOE+oo O.ooE+oo o.ooE+oo
0 O.ooE+oo O.ooE+oo o.OOE+oo
0 O.OOHOO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAL O.OOE+OO e.29E-03 1.11E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INOESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM: WAHOO AVENUE
NSB-NlON.OROTON,CONNECTICUT
01/10/'95

HAZARD INDICES AND INCREMENTAl.. CANCER RIS~ ARE CAlCULATID BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA INOESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SCENARIO: UTIUTY WORKER; RME

RaEVAHT EQUATION: lEX • IC .IR • Fl. 810. EF • ED)/(8W. AT. 1E6I

WHmE: C • MEM CONCfNTRAnON IN 101. SAMPLE (MO/KO)
IR. SOl. INOESTlON RATE (MOI£VENn
EF • EXPOSURE FREOUENCY (EVENT9/YEAR)
FI • FRACTION FROM CONTAMHATED SOURCE
ED • EXPOSURE DURATION (YEARS)
IW • IOOY WBOHT (IG)
AT • AVt:RAOINO TIME ~Y'S)

ItO • BlOAVNlA Bl.1TY

ENTER INPUT PARAMETERS:
ADt.A.T: YOUTH:

IR:
EF:
FI:
ED:
BW:
ATICAR):
AT(NON):

..,
as

t
25
70

25550
9125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
211

1

"40
25550
2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: li58E-OS (AVO ANNUAl.. DOSE)
YOUTH:

CF: O.OOE+OO (AVO ANNUAl.. DOSE)
ADULTIYOUTH (CANCER RISI<):

CF: 2.35E-OS



RISK ASSESSIIENT SPREADSHEET - INCIDENTAL INOESTION OF SEDtIlENT (PAOE TWO)
SITE 2 - AREA A DOWNSTREAII; WAHOO AVENUE
EXPOSURE SCENARI : UTILITY WORKER; RilE
CAlCUlATEOOSES:

CSF
(KG-DAYIIIG)

7.3OE-01
7.30E-01
7.3OE+00
7.30E-01
2.40E-01
3.40E-01
3.40E-01
1.75E+00
4.3OE+00

O.ooE+oo 5.13E-08 1.83E-08
O.ooE+oo 3.42E-08 1.22E-08
O.ooE+oo 4.21E-08 1.50E-08
0.00E+00 7.89E-08 2.82E-08
O.ooE+oo 3.35E-05 1.2OE-05
O.00E+00 5.52E-07 1.97E-07
O.ooE+oo 4.73E-08 1.89E-08 5.ooE-04
O.ooE+oo 2.76E-07 9.86E-08 3.ooE-04
O.ooE+oo 3.81E-08 1.36E-08 5.ooE-03
O.ooE+oo 2.70E-04 9.63E-05 9.ooE-02
O.ooE+oo 4.32E-05 1.54E-05 5.ooE-03
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo· O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
o.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
o.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo

YOUlH ANNUAl. ADlI..TAHNUAl. lIFE11I1E AVERAGE RFD
BIOAVAIlABllITY DOSE (IiO/KOIOAV) DOSE (IiO/KOIOAV) DOSE (IIOIKGIOAV) (IIO/KO/DAV)

1
1
1
1

0.3
0.3
0.3

1
1
1
1

0.78
0.52
0.84

1.2
1700

28
240
4.2

0.58
4100

liST

C(IIO/KO)CHEIlICAl

Benzo(a)anltraC«M
Benzo(b)ftuoranthene
Benzo(a)p~ene

Indeno(I,2.3 -cd)p,ene
4,4'-000
4,4'-DDE
4,4'-DDT
Anlenlc
B~llIum

Boron
Manganeee

I



••
RISK ASSESSMENT SPREADSHEET -INCIDBHAL INOESTION OF SEDIMENT (PAOETHREE)
SITE 2 - AREA A DOWNSTREAM; WNtOO AVENUE
EXPOSURE SCENARIO: UTILITY WORKER; RME
OETERMNE HAZARD !NlJCES~O CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl.
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anttTac_ O.OOEtOO O.OOEtOO 1.34E-08
Benzo(b)nuoranthene O.OOEtOO O.OOEtOO 8.91E-09
Benzo(a)p)'l'ene O. OOE+ 00 O.OOEtOO 1.10E-07
Indeno(1,2.3-cd)pyene O. OOE+ 00 O.OOEtOO 2.06E-08
4.4'-000 O.OOE+OO O.OOEtOO 2.87E-06
4.4'-DOE O.OOEtOO O.OOEtOO 8.71E-08
4.4'-ODT O.OOEtOO 9.47E-03 5.75E-07
ArsenIC O.OOE+OO 9.21E-04 1.73E-07
Berytllum O.OOEtOO 7.83E-06 5.88E-08
Boron OOOEtOO 3.00E-03 O.OOEtOO'
Me.."... OOOEtOO 8.114E-03 O.OOEtOO

0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOE+OO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOE+OO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO o.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO o.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAL O.OOEtOO 2.20E-02 3.90E-08



RISK ASSESSMENT SPREADSHEET - INCIDEMTAL INOESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA ADO~STREAM: OBDA
NSB-NLON,OROTON,CONNECnCUT
01/10/95

HAZARD INDICES AND INCREMe.TAl. CANCER RlS~ ARE CALCu..ATID BY lHlS SPREADSHEET.
EXPOSURES lHROUOH PICA INOESnON ARE CONSIDERED.
ASSUMPTlONS ARE OUTLINED BaOW.

EXPOSURE SCEMARIO: UTilITY WORKER; CTE

RB. EVAN T EQUAnON: lEX. (C .IR • Fl. 810. EF. EDI/(BW. AT. tE6)

WHERE: C • MEM CONC9HRAnON " 801. SAMPLE (MOIKO)
IR • SOl. "OESOON RATE (MOIEVEHT)
EF • EXPOSURE FREOUe.CY (EVe. TS/YEAR)
FI • FRACnON FROM CONTAMNATED SOURCE
ED • EXPOSURE DURAnON (YEARS)
IW • BODY WBOHT (10)
AT • AV£AAO"O OME lOA"")
110 • IIOAVAlLABl.1TY

e.TER INPUT PARAMETERS:
ADU..T: YOUlH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

480
1
1

25
70

25550
9125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
28

1
II

. 40
25550
2190

DETERMNE CONVERSION FACTORS:
ADU-T:

CF: 1.88E-OB (AVO ANNUAl. DOSE)
YOUlH:

CF: O.OOE+OO (AVO ANNUAl. DOSE)
ADU-T/YOUTH (CANCER RISI<):

CF: 8.71E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA A DOWNSTREAM; OBDA
EXPOSURE SCENARIO: UTIl.ITY WORKER; CTE
CAlCUlATEOOSES:

YOUTH ANNUAL ADlI..T ANNUAL lIFenME AYERAOE RFD
. BIOAYAILABllITY DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KOIDAY) (MO/KO/DAy)CHEMICAl

Benzo(a)anttnc_
Benzo(b)ftuoranthene
Benzo(a)p,.._
Indeno(t.2.3-cd)p)l'ene
4,4'-Doo
4,4'-ooE
4,4'-DDT
Arsenio
BeryllkJm
Boron
c.~.....-
v......

C(MO/KO)

0.85
0.75
0.59
0.38
300

15
37

39.9
1.8

8300
301
1020
84t

1
1
1
1

0.3
0.3
0.3

1
1
1
I
I
I

O.OOE+OO 1.60E-08 5.70E-09
O.OOE+oo 1.41E-08 5.03E-09
O.OOE+oo 1.11E-08 3.96E-09
O.ooE+OO 6.78E-09 2.42E-09
O.ooE+OO 1.89E-08 8.04E-07
O.ooE+OO 8.45E-08 3.02E-08
O.ooE+OO 2.09E-07 7.45E-08 5.00E-04
O.ooE+oo 7.50E-07 2.88E-07 3.ooE-04
O.ooE+oo 3.38E-08 1.21E-08 5.00E-03
O.OOE+OO 1.58E-04 5.57E-05 9.00E-02
O.ooE+OO 5.85E-07 2.02E-07 5.00E-04
O.OOE+OO 1.92E-05 8.84E-08 5.00E-03
O.ooE+oo l.22E-08 4.35E-07 7.00E-03
O.OOE+oo O.ooE+OO O.OOE+OO
O.OOE+oo O.ooE+OO O.ooE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
OooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+oo O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO o.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+OO O.ooE+OO O.OOE+OO
O.ooE+OO o.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
0. ODE +00 O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+oo ·O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.ooE+OO . O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO o.OOE+OO
O.ooEt00 O.OOE+OO O.OOE+OO

CSF
(KO-DAY/MO)

7.3OE-Ol
7.30E-Ol
7.3OE+00
7.3OE-Ol
2.40E-Ol
3.40E-Ol
3.40E-Ol
1.75E+00
4.3OE+00



RISK ASSESSMENT SPREADSHEET -INCIDENTAlINOESTlON OF SEDIMENT (PAOETHREE)
SITE 2 - AREA A DOWNSTREAM; OBDA
EXPOSURE SCENARIO: UTILITY WORKER; CTE
DETERMNE HAZARD INDCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

Benzo(a)anttnc_ O.ooEtoo O.OOEtOO 4.16E-09
Benzo(b)lIuoranthene O.OOEtoo O.OOEtOO 3.67E-09
Benzo(a)p~ene .O.ooEtoo O.OOEtOO 2.69E-06
Indeno(1,2,3-cd)p,rene O.ooEtoo O.OOEtOO 1.76E-09
4.4'-DDD O.OOEtoo O.OOEtOO 1.45E-07
4.4'-DDE O.ooEtOO O.OOEtOO 1.03E-08
4,4'-DDT O.OOEtOO 4.17E-04 2.53E-08
ArsenIC O. OOEt00 2.50E-03 U8E-07
B4ryllum O.OOEtoo 6.76E-De 5.19E-08
Boron o ODE +00 1.73E-03 O.OOEtOO
Cac*n"'" o ODE +00 1.t3E-03 O.ooEtOO...~- OOOE'+OO 383E-03 O.OOEtOO
V_dIum o DOE tOO 1.74E-04 O.OOEtOO

0 o ODE +00 O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.ooEtOO
0. OOOE+OO O.OOEtOO O.OOEtOO
0. o ODE tOO o DOE +00 O.OOEtOO
0. OooEtOO 0. DOE +00 O.OOEtOO
0 Ooo(too OOOE+OO O.OOEtOO
0 OooE tOO O.OOE+OO O.OOEtOO
0 o ODE tOO O.OOEtOO O.OOEtOO
0 OOOE+OO o.OOE +00 O.ooEtOO
0 OOOE+OO O.OOEtOO O.ooEtOO
0 OOOE+OO O.OOE+OO O.ooEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 O.OOE+OO O.OOEtOO O.OOEtOO
0 o.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtoo O.OOEtOO O.OOEtOO
0 O.OOEtoo O.OOEtOO O.OOEtOO
0 O.OOEtoo O.OOEtOO o.OOEtOO
0 O.OOEtoo O.OOEtOO O.OOEtOO
0 O.ooEtoo O.OOEtOO O.OOEtOO
0 O.ooEtOO O.OOEtOO o.OOEtOO
0 O.OOE;+<!O O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtoo O.OOEtOO O.OOEtOO
0 O.OOEtoo O.OOEtOO O.OOEtOO

TOTAl O.OOEtoo 9.79E-03 7.39E-07



RISK ASSESSMENT SPREADSHEET - INCIDBfTAL INOESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; OBDA
NSB-NLON.OROTON.CONNECTICUT
01/10/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCIA.ATBJ BY THIS SPREADSHEET.
EXPOSURES TH ROUOH PICA IN OESTION ARE CON SIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCBfARIO: UTILITY WORKER; RME

RelEVANT EQUATION: lEX. (C .IR • Fl. BIO. EF. EO)/(8W. AT. 1E8I

WHERE: C • MEM CONCBHRAnON N SOl. SAMPLE (MO/KO)
IR. SOl. NOESllON RATE (MOIEVENT)
EF • EXPOSURE FREOUENCY (EVEN TSIYEAR)
FI • FRACnON FROM CONTAMNATED SOURCE
ED. EXPOSURE DURAnON (YEARS)
BW • BODY WBOHT (1Gl)
AT • AVERAONO nME (DAYS)
810 • 810AVAILABlllrv

BfTER ,.PUT PARAMETERS:
ADIA. T: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

480
3.5

1
25
70

25550
9125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
28

1
8

40
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA-T:

CF: 8.58E-08 (AVO ANNUAl OOSEJ
YOUTH:

CF: O.OOE+OO (AVO ANNUAl DOSE)
ADlA-TIYOUTH (CANCER RISI<):

CF: 2.35E-08

:.

~



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INGESTION OF SEDIMENT (PAGE TWO)
SITE 2 - AREA A DOWNSTREAM; OBDA
EXPOSURE SCBtARIO: UTllllY WORKER; RME
CAlCUlATE DOSES:

YOUnt ANNUAl.. ADlI..T ANNUAl.. L1FETlME AVERAGE RFD
BIOAVAllABILIlY DOSE (MGIKG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MO/KG/DAY)CHEMICAL

8enzo(alantlwac_
8enzo(bl"uoranthene
8enzo(alpyrene
Indeno(1,2.3-cd)p)fene
4.4'-000
4,4'-00E
4,4'-DDT
Assenlc
Blryillum
Boron
CadmUn
Manpnne
V_*,",

C(MO/KG)

0.85
0.75
0.59
0.36
300

15
37

39.9
1.8

8300
301
1020
8411

1
1
1
1

0.3
0.3
0.3

1
1
1
1
1
1

O.ooE+oo 5.59E-08 2.ooE-08
O.ooE+OO 4.93E-08 1.76E-08
O.ooE+oo 3.88E-08 1.39E-08
O.ooE+oo 2.37E-08 8.45E-09
O.OOE+oo 5.92E-06 2. 11E-06
O.OOE+oo 2.96E-07 1.06E-07
O.OOE+oo 7.30E-07 2.61E-07 5.ooE-04
O.ooE+oo 2.62E-06 9.37E-07 3.ooE-04
O.ooE+oo 1.18E-07 4.23E-08 5.ooE-03
O.ooE+OO 5.46E-04 1.95E-04 9.ooE-02
O.ooE+OO 1.98E-06 7.07E-07 5.ooE-04
0.00E+00 6.71E-05 2.40E-05 5.ooE-03
O. OOE+ 00 4.27E-06 1.52E-06 7.ooE-03
O.OOE+OO O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.OOE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
o.ooE+oo O.ooE+OO O.ooE+oo
O.OOE+oo O.ooE+oo O.OOE+oo
O.OOE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.OOE+oo O.oOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
o.ooE+oo o.ooE+oo o.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo o.ooE+OO o.ooE+oo
O.OOE+OO O.OOE+oo O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.OOE+OO o.ooE+OO o.ooE+oo
O.OOE+OO o.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+OO O.ooE+oo
O.ooE+oo O.ooE+OO O.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo

C8F
(KO-DAY/MG)

7.3OE-01
7.3OE-01
7.3OE+00
7.30E-01
2.40E-01
3.40E-01
3.40E-01
1.75E+00
4.3OE+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; ORDA
EXPOSURE SCENARIO: UTILITY WORKER; RME
DETERMNE HAZARD INDCES MO CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

BenlO(a)anttrac_ o.OOEtoo O.OOEtOO U6E-08
BenlO(b)ftuaanthene O.OOEtoo O.ooEtoo 1.29E-08
Benzo(a)pyrene O.OOEtoo O.OOEtoo 1.01E-07
Indeno(1.2.3 -cd) p)fene O.OOEtoo O.OOEtoo 6. 17E-09
4,4'-000 O.OOEtoo O.ooEtoo 5.07E-07
4,4'-DOE O.OOe.+oo O.ooEtoo 3.59E-08
4.4'-ODT O.OOEtoo 1.46E-03 8.66E-08
ArsenIC O.OOEtoo 8.75E-03 1.64E-06
BerylUn O.OOEtoo 2.37E-05 1.82E-07
Boron OOOE+oo 8.06E-03 O.OOEtOO
CadmUm O.OOE+oo 3.96E-03 O.OOEtOO

Manoar- o.ooE +00 1.34E-02 O.OOEtOO
V_dIum O.OOE+oo 8. tOE-04 O.OOEtOO

0 O.OOE+oo O.OOEtOO O.OOEtOO
0 O.OOEtoo O.OOEtoo O.OOEtOO
0 OOOE+oo O.OOEtOO O.OOEtOO
0 OOOE+oo O.OOEtOO O.OOEtoo
0 000£+00 O.OOEtoo O.OOEtoo
0 000£+00 O.OOEtoo O.OOEtoo
0 OOOE+oo O.OOEtOO O.OOEtoo
0 O.OOEtoo O.OOEtOO o.OOEtoo
0 O.OOEtoo O.OOEtOO O.OOEtoo
0 O.OOE+oo O.OOEtoo O.OOEtoo
0 O.OOE+oo O.OOEtOO O.OOEtoo
0 O.ooE+oo O.OOEtOO O.OOEtoo
0 O.OOEtoo O.OOEtOO O.ooEtoo
0 O.OOEtoo O.ooEtoo • o.OOEtoo
0 O.OOE+oo O.OOEtOO O.OOEtoo
0 O.OOEtoo O.OOEtOO O.OOEtoo
0 O.OOEtoo O.OOEtOO O.OOEtoo
0 O.OOEtoo O.OOEtoo O.ooEtOO
0 O.OOEtoo O.OOEtoo O.OOEtoo
0 O.OOEtoo O.OOEtOO O.OOEtOO
0 O.OOEtoo 0.OOEt00 O.ooEtoo
0 O.OOEtoo O.OOEtoo O.OOEtoo
0 O.OOEtoo O.OOEtoo O.OOEtoo
0 O.OOEtoo O.OOEtOO O.OOEtoo
0 O.OOEtoo O.OOEtoo O.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtoo

TOTAL O.OOEtOO 3.43E-02 2.59E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAl INOESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DO'M4STREAM; NORTH LAKE
NSB-NLON,GROTON,CONNECnCUT
01/10/95

HAZARD INDICES AND INCREMBHAI.. CANCER RIS~ ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESnOO ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BROW.

EXPOSURE SCENARIO: RECREATIONAl CHILD USER; CTE

RREVAHT EOUAT1ON: lEX. (C .IR • Fl. 810. EF • EDlI(BW. AT. 1E6l

WHERE: C • MEM CONC9HRAnON .. SOl. SAMPLE (MOIKO)
IR. SOl. ..OESllON RATE (MOIEVENn
EF • EXPOSURE FREOUENCY (EVENTSIYEAR)
FI • FRACnON FROM CONTAMNATED SOURCE
ED. fXPOSURE DURAnON (YEARS)
IW • IOOY WBOHT (10)
AT • AvtRAO"O nME (DAYS)
810 • 810AVAlL'81.ITY

ENTER INPUT PARAMETERS:
ADU.T: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
3.5

1
25
70

25550
8125

IR:
EF:
FI:
EO:
BW:
AT(CAR):
AT(NON):

50
211

1
II

40
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: o.ooE+OO (AVG ANNUAl.. DOSE)
YOUTH:

CF: 9.59E-08 (AVG ANNUAl.. DOSE)
ADlA.T/YOUTH (CANCER RlSI<):

CF: 8.22E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAl. INOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA A DOWNSTREAM; NORm LAKE
EXPOSURE SCENARIO: RECREATIONAl. CHILD USER; CTE
CAtCULATE DOSES:

CHEMICAl.

ArIIenic
Berytl1um
Manganese
Mercury

C(MO/KO)

4.5
0.38
177

7

YOum ANNUAl. ADlI..T ANNUAl. LIFETIME AVERAOE RFD
BIOAVAllABILITY DOSE (MO/KO/OAy) DOSE (MO/KO/OAy) DOSE (MO/KO/OAY) (MO/KO/DAY)

4.32E-07 O.OOE+OO 3.70E-08 3.00E-04
3.45E-08 O.OOE+OO 2.96E-09 5.00E-03
HOE-05 O.OOE+OO 1.45E-06 5.00E-03
8.71E-07 O.OOE+OO U5E-OS 3.00E-04
O.OOE+OO O.OOE+OO O.OOE+OO
O. OOE+00 O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

.O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O. OOE+00 O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

C$F
(KO-DAYIIIO)

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDB\1TAL INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; NORTH LAKE
EXPOSURE SCB\1ARIO: RECREATIONAL CHILD USER; CTE
DETERMNE HAZARD INllCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

ArMnlc 1.44E-03 O.OOE+OO 6.41E-08
Beryllium 6.90E-06 o.ooE+OO 1.21E-08
Manganese 3.39E-03 O.OOE+OO O.OOE+OO
Mercury 2.24E-OJ O.OOE+OO O.OOE+OO

0 O.OOE+OO O. OOE+00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO.
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO 0.OOE+00
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL 7.08E-OJ O.OOE+OO 7.74E-OS



RISK ASSESSMENT SPREADSHEET - INCIDBUAL INGESTION OF SEDIMENT

81TE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; NORm LAKE
NSB-NLON. OROTON. CONNECTICUT
01110/95

HAZARD INDICES AND INCREMENTAl.. CANCER RIS~ ARE CAlCll.ATED BY nilS SPREADSHEET.
EXPOSURES niROUOH PICA INOESTIaoI ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE 8CBtARIO: RECREATIONAL CHILD USER; RilE

RelEVANT EQUATIaoI: lEX. (C .IR • Fl. BIO. EF. ED)/(BW. AT. lE6t

WHERE: C • MEM CONCBHMTlON IN SOl.. SAMPLE (MO/KO)
IR. 801.. INOESTION MTE (MO/EVBH)
EF • EXPOSURE FREOUENCY (EVENTS/YEAR)
FI • FRACTION FROM CONTAMNATED SOURCE
ED. EXPOSURE OORAnON (YEARS)
BW • BODY WBOHT (10)
AT • AV£RAOINO nilE (DAYS)
810 • BlOAVAlLABUTY

ENTER INPUT PARAMETERS:
ADll.T: YOUni:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
U

1
25
70

25550
9125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

fOO
28

1
8

. 40
25550
2190

DETERMNE CONVERSION FACTORS:
ADll.T:
CF: O.OOE+OO (AVO ANNUAl.. DOSE)

YOUni:
CF: 1.92E-07 (AVO ANNUAL DOSE)

ADll.T/YOUTH (CNICER RISI<):
CF: 1.84E-08



RISK ASSESSIIENT SPREADSHEET - INCIDENTAL INGESTION OF SEDlIlENT (PAGE TWO)
SITE 2 - AREA A DOWNSTREAII; NORlH LAKE
EXPOSURE SCENARIO: RECREATIONAL CHilD USER; RilE
CAlCUlATE DOSES:

CHEIIICAL

Arsenic
Beryllium
Manganne
Mercury

C (II G/KG)

4.5
0.38
177

7

YOUTH ANNUAl. ADll..T ANNUAl. L1FETlIlE AVERAGE RFD
BIOAVAIlABIlITY DOSE (IIG/KGIOAY) DOSE (IIGIKGIOAY) DOSE (IIGIKGIOAY) (IIO/KG/~AY)

8.83E-07 O.OOE+OO 7.40E-08 3.00E-04
6.90E-08 O.OOE+OO 5.92E-09 5.00E-03
3.39E-OS O.OOE+OO i91E-06 5.00E-03
1.34E-06 O.OOE+OO 1.15E-07 3.00E-04
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OooE+OO O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE +00 O.OOE+OO O.OOE+OO
o.OOE +00 O.OOE+OO O.OOE+OO
o.ooE +00 O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO o.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O. OOE+00 O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

C F
(KG-DAYIIIG)

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INOESTION OF SEDIMENT (PAOE THREE)
SITE 2 - AREA A DOWNSTREAM; NORlH LAKE
EXPOSURE SCENARIO: RECREATIONAl CHILD USER; RUE
DETERMNE HAZARD INIlCES ~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

Arsenic 2.88E-03 O.OOE+OO 1.29E-07
Beryllium 1.38E-05 O.OOE+OO 2.54E-08
Manganell8 B.79E-03 O.OOE+OO O.OOE+OO
Mercury 4.47E-03 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO . O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OooE,+OO O.OOE+oo O.OOE+OO
0 OooE +00 O.OOE+OO O.OOE+OO
0 OooE +00 O.ooE+OO O.OOE+OO
0 OooE+OO O.OOE+OO O.OOE+OO
0 OooE+OO O.OOE+OO O.OOE+OO
0 o ooE +00 O.OOE+OO O.OOE+OO
0 OooE +00 O.ooE+OO O.OOE+OO
0 oooe+OO OOOE+OO O.OOE+OO
0 OooE +00 O.OOE+OO O.OOE+OO
0 o ooE +00 O.ooE+OO O.OOE+OO
0 OooE+OO O.OOE+OO O.ooE+OO
0 OooE+oo O.OOE+OO O.OOE+OO
0 OooE+OO O.OOE+OO O.OOE+OO
0 OooE+oo O.OOE+OO O.ooE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO 0.OOE+00
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl 1.42E-02 O.OOE+OO 1.55E-OJ



RISK ASSESSMENT SPREADSHEET - INCIDBITAL INOESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
NSB-NlON.OROTON.CONNECTICUT
01/10195

HAZARD INDICES AND INCREMENTAl CANCER RISICS ARE CAlClA-ATEO BY lHlS SPREADSHEET.
EXPOSURES lHROUOH PICAINOESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BROW.

EXPOSURE SCBlARIO: atllD RECREATIONAl.. USER; CTE

RREVNHEOUATION: lEX. (C.IR. Fl. BIO. Ef .ED)/(BW. AT. 1~

WHERE: C • MEAN CONCBHRATION IN SOl. SAMPLE (MO/KO)
IR • SOl. INOES~ RATE (MOIEVBH)
EF • EXPOSURE fREOUENCY (EVEN TS/YEAR)
fl • fRACTION fROM CCtHAMINATED SOURCE
EO. EXPOSURE DURATION (YEARS)
BW • BODY WBOHT (I«))
AT • AVERAOINO TIME (DAYS)
810 • 810AVAlLABl.ITY

ENTER INPUT PARAMETERS:
ADlA-T: YOUlH:

1R:
Ef:
FI:
EO:
BW:
AT(CAR):
AT(NON):

o
1
1

25
70

25550
9125

IR:
EF:
fl:
EO:
BW:
AT(CAR):
AT(NON):

50
28

1
e

40
25550
2190

DETERMiNE CONVERSION FACTORS:
ADlA-T:
CF: O.OOE+OO (AVO ANNUAl DOSE)

YOUlH:
CF: 9.59E-08 (AVO ANNUAl DOSE)

AOlA-T/YOUTH (CANCER RISI():
CF: 8.22E-09



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCENARIO: DillD RECREATIONAl. USER; CTE
CAlCUlATE DOSES:

CHEMICAL C(MO/KO)
YOUnt ANNUAL ADlI..T ANNUAL LIFETIME AVERAOE RFD

BIOAVAIlABllITY DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAY) (MO/KO/DAy)
CSF

(KO-DAYIIIO)

2-NIltOllnlllne
Benzo(alanttYac_
Benzo(blfluoranthene
Benzo(alpyrene
Indeno(l,2.3-cd)pyene
4.4'-000
4.4'-00E
4,4'-ODT
Aroctlll' -1 2&J
AIMn'c
k~
Boron
c.c*n"'"".ngaMM

3.1
0.7
0.5

0.41
0.75

90
8.3

7
0.28

7.5
5.4

870
13.8
238

1
1
1
1
1

0.3
0.3
0.3
0.3

1
1,,,

2.97E-07
8.71E-08
4.79E-08
3.93E-08
7.19E-OS
2.59E-06
1.81E-07
2.01E-07
8.05E-09
7.19E-07
5.18E-07
8.34E-05
1.32E-06
2.28E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0. OOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.55E-OS
5.75E-09
4.11E-09
3.37E-09
8. 18E-09
2.22E-07
1.55E-08
1.73E-08
8.90E-10
8.16E-OS
4.44E-08
7.15E-06
1.13E-07
1.94E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-05

5.00E-04
2.00E-05
3.00E-04
5.00E-03
9.00E-02
5.00E-04
5.00E-03

7.30E-01
7.30E-01
7.30E+OO
7.30E-01
2.40E-01
3.40E-01
3.40E-01
7.70E+OO
1.75E+OO
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINGESTIOH OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCENARIO: aULD RECREATIONAL USER; CTE
OETERMNE HAZARD lNlJCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

2-NIlr08nlllne U5E-03 O.OOE+OO O.OOE+OO
Benzo(a)anttrac_ O.OOE+OO O.OOE+OO 4.20E-09
Benzo(b)ftuoranthene O.OOE+OO O.OOE+OO 3.00E-09
Benzo(a)p)lJll08 O.OOE+OO O.OOE+OO 2.46E-08
Indeno(l,2.3-cd)pl'"llne O.OOE+OO O.OOE+OO 4.50E-09
4.4'-000 O.OOE,+OO O.OOE+OO 5.33E-08
4.4'-00E O.OOE+OO O.OOE+OO 5.28E-09
"4'-DDT 4.03E-04 O.OOE+OO 5.87E-09
Atoclor -1280 4.OJE-04 O.OOE+OO 5.32E-09
AtMnlc 2.40E-03 O.OOE+OO 1.08E-07
8er~ 1.04E-04 O.OOE+OO 1.91E-07
Boron II 27E-04 O.OOE+OO O.OOE+OO
Cadmklm U5E-OJ O.OOE+OO O.OOE+OO
Mange_ 4.53E-03 O.OOE+OO O.OOE+OO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO ' O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl 1.84E-02 O.OOE+OO 4.05E-07



RISK ASSESSMENT SPREADSHEET - INCIDBHAl INOESTION OF SEDIMENT

SITE NAME:
lOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; TAlTON ROAD
NSB-NLON,OROTON.CONNECTICUT
01/10/95

HAZARD INDICES AND INCREMENTAl CANCER RIS~ ARE CALCUlATED BY lHlS SPREADSHEET.
EXPOSURES THROUOH PICA INOESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SC91ARIO: atllD RECREATIONAL USER; RME

RELEVANT EQUATICH: lEX. (C. IR • Fl. 810. EF. EO)I(9W. AT. 1E6I

WHERE: C • MEM CONCBUAATION IN SOl.. SAMPLE (MQIKO)
IR • SOl.. INOESTlON RATE (MQIEVENT)
EF • EXPOSURE FREOUENCY (EVENTSIYEAR)
FI • FRACTION FROM CONTAMINATED SOURCE
ED. EXPOSURE DURATION (YEARS)
IW • IOOY weOHT (10)
AT • AvtAAOINQ TIME ~YS)

110 • BIOAVAILABl..1lY

ENTER INPUT PARAMETERS:
AOU.T: YOUlH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
t
t

2S
70

25550
9125

IR: .
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

100
28

t
e

40
25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:
CF: O.ooE+oo (AVO ANNUAl DOSE)

YOUlH:
CF: 1.92E-07 (AVO ANNUAl DOSE)

ADUlTIYOUTH (CANCER RISIQ:
.CF: 1.ME-OS



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCENARIO: OUlD RECREATIONAL USER; RME
CALCUlATE DOSES:

CHEMICAl C(MO/KO)
YOUnt ANNUAL ADUlT ANNUAl.. lIFE11ME AVERAGE RFD

BIOAVAllABllITY DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KG/DAY)
CSF

(KG-DAYIIIO)

2-NIltOllnmne
Benzo(a)anllYac_
Benzo(b)nuoranthene
Benzo(a)p)fene
Indeno(l,2.3-cd)p\l'ene
4.4'-000
4.4'-00E
4,4'-00T
AtOdor -128:1
Anenlc
8erylllum
Boron
CadmLmu..._

3.1
0.7
0.5

0.41
0.75

90
6.3

7
0.28

75
5.4

1170
13.11
238

,,,,,
0.3
0.3
0.3
0.3,,,,

1

5.95E-Ol
1.34E-Ol
9.59E-08
1.86E-08
1.44E-Ol
5.l6E-06
3.62E-Ol
4.03E-Ol
1.61E-06
1.44E-06
1.04E-06
'.67E-04
2.65E-06
4.53E-05
O.OOE+OO
o.ooE+OO
O.ooE+OO
o.ooE+oo
OOOE+OO
O.OOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

.O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO

. O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.l0E-08
1.15E-OS
8.22E-09
8.l4E-09
1.23E-OS
4.44E-07
3.11E-OS
3.45E-08
1.38E-09
1.23E-07
8.88E-OS
1.43E-05
2.27E-07
3.88E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+Ol)

8.00E-05

5.00E-04
2.00E-05
3.00E-04
5.00E-03
9.00E-02
5.00E-04
5.00E-03

7.30E-Ol
7.30E-Ol
7.30E+OO
7.30E-Ol
2.40E-Ol
3.40E-Ol
3.40E-Ol
7.70E+00
1.75E+00
4.30E+00

\



RISK ASSESSMENT SPREADSHEET - INCIDENTAlINOESTION OF SEDIMENT (PAGE rnREE)
SITE 2 - AREA A DOWNSTREAM; TRITON ROAD
EXPOSURE SCENARIO: aULD RECREATIONAl.. USER; RME
DETERMNE HAlARD (NOCES AND CANCER RISK:

HAZARD INDEX HAZARD IN DEX INCREMENTAL
CHEMICAl YOUrn ADULT CANCER RISK

2-Nl1JoenDIne 9.91E-03 O.OOE+OO O.ooE+oo
Benzo(alanttnc_ O.OOE+oo . O. OOE+00 8.40E-09
Benzolblftuoranthene O.OOE+OO O.OOE+OO 8.00E-09
Benzo(alp)fene O.OOE+OO O.OOE+OO 4.92E-08
Indeno(l,2.3-cd)p'fene O.OOE+OO O.OOE+OO 9.00E-09
4.4'-000 O.OOE+OO O.OOE+OO 1.07E-07
4.4'-ODE O.OOE+OO O.OOE+OO 1.06E-08
~4'-OOT 8.0SE-04 O.OOE+OO 1.17E-08
Aroclor - I2eO 8.05E-04 O.ooE+OO 1.06E-08
AnIenlc 479E-03 O.OOE+OO 2. IfiE-07
BeylUn 2.07E -04 O.OOE+OO 3.82E-07
Boron U5E-03 O.OOE+OO O.ooE+OO
CadmUm 529E-03 O.OOE+OO O.OOE+oo
Manga_ 9.0SE-03 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.OOE+oo O.ooE+OO o.ooE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+oo O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+oo O.OOE+OO
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo

TOTAl 3.27E-02 O.OOE+OO 8.10E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INOESTION OF SEDIMENT

BITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
NSB-NLON.OROTON.CONNECTICUT
01/10/95

HAZARD INDICES AND INCREMENTAL CANCER RIS~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE 8CENARI0: aULD RECREAT10NAl USER; CTE

RelEVANT EQUATION: lEX. (C xlR x Fix BIO x EF x ED)/(BW x AT x 1E6)

WHERE: C • MEM CONC9HRATION IN 801. SAMPLE (MO/KO)
IR. SOl. INOEST1ON RATE (MOIEV91T)
EF • EXPOSURE FREOUENCY (EV91TSIYEAR)
FI • FRACTION FROM CONTAMNATED SOURCE
ED. EXPOSURE DURATION (YEARS)
8W • BODY WBOHT 1m)
AT • AV£RAOINO TIME (DAn)
110 • BlOAVAlLABllITY

ENTER INPUT PARAMETERS:
ADU.T: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o,,
25
70

25550
8125

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

50
28,

II
40

25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: O.ooE+oo (AVO ANNUAL DOSE)
YOU1H:

CF: 9.59E-08 (AVO ANNUAL DOSE)
ADUlT/YOUTH (CANCER RlSIC):

CF: 8.22E-09



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INOESTION OF SEDtMENT (PAOE TWO)
SITE 2 - AREA A DOWNSTREAM; WNtOO AVENUE
EXPOSURE SCENARIO: aULD RECREATIONAl USER; CTE
CH.CUlATE DOSES:

YOUTH ANNUAl.. ADUlT ANNUAl.. LIFETIME AVERAOE RFD
BIOAVAlLABILITY DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAy)CHEMICAL

8enzo(a)anttnc_
8enzo(b)1luoranthene
8enzo(a)p)'ene
Indeno(t,2.3-cd)p.,_
4.4'-000
4.4·-DDE
4.4'-ooT
Anlenlc
Beryllium
Boron.......-

C(MO/KO)

0,78
052
0.64

1.2
1700
.28
240
4.2

0.58
4100
as7

1
1
1
1

0.3
0.3
0.3

1
1
t
t

7.48E-08 O.OOE+OO . 8.41E-09
4.99E-08 O.OOE+OO 4.27E-09
6.HE-08 O.OOE+OO 5:26E-09
1. t5E-07 O.OOE+OO 9.86E-09 .
4.89E-05 O.OOE+OO 4.19E-06
8.05E-07 O.OOE+OO 8.90E-08
8.90E-06 O.OOE+OO 5.92E-07 5.00E-04
4.03E-07 O.OOE+OO 3.45E-08 3.00E-04
5.56E-08 O.OOE+OO 4.77E-09 5.00E-03
3.93E-04 O.OOE+OO 3.37E-05 9.00E-02
1130E-05 O.OOE+OO 5.40E-06 5.00E-03
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+oo O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO 0. OOE +00
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO

CSF
(KG-DAY/MO)

7.30E-01
7.30E-Ot
7.30E+00
7.30E-Ot
2.40E-Ot
3.40E-Ot
3.40E-01
1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCENARIO: aULD RECREATlONAL USER; CTE
DETERMNE HAZARD IN[lCES~O CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl
CHEMICAl YOUTH ADULT CANCER RISK

Benzo(a)anttrac_ O.ooE+oo O.ooE+oo 4.68E-09
Benzo(b)ftuoranthene O.OOE+OO O.ooE+oo 3.12E-09
Benzo(a)p)fene ·O.ooE+oo O.ooE+oo . 3.84E-08
Indeno(1.2.3 - cd) p.,ene O.ooE+oo O.ooE+oo 7.20E-09
4.4'-000 O.OOE+oo O.ooE+oo 1.01E-06
4.4'-DOE 0.00E+00 O.ooE+oo 2.35E-08
4.4'-DOT 1.38E-02 0:00E+00 2.01E-07
ArsenIC 1.34E-03 O.ooE+oo 6.04E-08
IW..... 1. liE-OS O.ooE+oo 2.05E-08
Boron 437E-03 o.ooE+oo O.ooE+oo.......- , 1eE,-02 OooE+oo O.ooE+oo

0 oooE +00 OooE+oo O.ooE+oo
0 oooE +00 O.ooE+oo O.ooE+OO
0 OooE+OO O.ooE+oo O.ooE+OO
0 OOOE+OO O.ooE+oo O.ooE+oo
0 OOOE+OO O.ooE+oo O.ooE+oo
0 OooE tOO OooE+oo o.ooE+oo
0 OOOE tOO O.ooE+oo O.ooE+oo
0 OOOE tOO O.ooE+oo O.ooE+OO
0 OooE tOO O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+OO O.ooE+oo
0 OooE+oo O.ooE+oo o.ooE+OO
0 OooE+oo O.ooE+oo o.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 o.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo o.ooE+OO O.OOE+oo
0 O.ooE+oo 0.00E+00 O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.ooE+OO o.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+OO
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAL 3.21E-02 O.OOE+OO 1.37E-08



RISK ASSESSMENT SPREADSHEET - INCIDBHAl INGESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
NSB-NLON,GROTON,CONNECTICUT
01110/95

HAZARD INDICES AND INCREMENTAl.. CANCER RISKS ARE CALCUlATED BY lHlS SPREADSHEET.
EXPOSURES lHROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCENARIO: aULD RECREAnON~ USER; RME

RB.EVNH EOUATION: lEX. (C .IR • Fl. BIO. EF. EO)/(BW. AT. lE&)

WHmE: C • MEAN CONC9HRATION IN 901. SAMPLE IMO/KG)
IR. 901. 1N0ESTlOH RATE IMGfEVEHT)
EF • EXPOSURE FREOUENCY (EVEN TSIYEAR)
FI • FRACTION FROM CONTAMINATED SOURCE
ED. EXPOSURE DURATION (YEARS)
BW • BODY WHOHT 1m)
AT • AVERAOINO TIME (DAY'S)
810 • 810AVAlLABIlIYY

ENTER INPUT PARAMETERS:
ADUlT: YOUlH:

IR:
EF:
FI:
EO:
BW:
AT(CAR):
AT(NON):

o
1
1

25
70

25550
9125

IR:
EF:
FI:
EO:
BW:
AT(CAR):
AT(NON):

100
28

1
8

40
25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:
CF: O.OOE+OO (AVG ANNUAl.. DOSE)

YOUlH:
CF: 1.92E-07 (AVG ANNUAl.. DOSE)

ADUlT/YOUTH (CANCER RISI<):
CF: 1.64E-08



RISK ASSESSMENT SPREADSHEET - INCIDBUAlINOESTlON OF SEDIMENT (PAOETWO)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCBlIARIO: aULD RECREATIONAL USER; RME
CAlCUlATE DOSES:

VOUlH ANNUAL ADlA.T ANNUAL LIFETIME AVERAOE RFD
BIOAVAlLABllITY DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAy)CHEMICAl

Benzo(a)antlnc_
Benzolb)nuoranthena
Benzo(a)p)'fane
lndeno(1.2.3-cd)p~_

4,4'-000
4,4'-00E
4,4'-ODT
Anlanlc
BS'ylllum
Boron..~

C(MO/KO)

0.78
0.52
0.64

1.2
1700

28
240
4.2

0.58
4100

857

1
1
1
1

0.3
0.3
0.3

1
1
1
1

1.50E-07 O.OOE+OO U8E-08
9.97E-08 O.OOE+OO 8.55E-09
1.23E-07 O.OOE+OO 1.05E-08
2.30E-07 O.OOE+OO U7E-08
9.78E-05 O.OOE+OO 8.38E-06
1.61E-06 O.OOE+OO 1.38E-07
1.38E-05 O.OOE+OO 1.18E-06 5.00E-04
B.05E-07 O.OOE+OO 8.90E-08 3.00E-04
1.llE-07 O.OOE+OO 9.53E-09 5.00E-03
7.86E-04 O.OOE+OO 8.74E-05 9.00E-02
1.26E-04 O.OOE+OO 1.08E-05 5.00E-03
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.OOE+OO O.OOE+oo
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.OOE+oo O.ooE+oo
0.00E+00 O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO o.OOE+OO
0.00E+00 O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+OO o.OOE+oo
O.ooE+oo O.OOE+OO O.OOE+OO
O.OOE+oo O.ooE+OO O.ooE+OO
O.ooE+oo O.OOE+OO o.ooE+OO
O.OOE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+oo
0.00E+00 O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+OO

CSF
(KO-DAV/MO)

7.30E-01
7.30E-01
7,30E+OO
7.30E-01
2.40E-01
3.40E-01
3.40E-01
1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; WAHOO AVENUE
EXPOSURE SCENARIO: aULD RECREATIONAl.. USER; RilE
OETERMNE HAZARD INlJCES ~O CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEMICAl YOUTH ADULT CANCER RISK

Bel1lo(a)anttnc_ O.OOE+OO O.OOE+OO 9.36E-09
Benzo(b)nuoranthene O.OOEtOO O.OOEtoo 6.24E-09
Benzo(a)p)fane O.OOE+OO O.OOEtOO 7.88E-08
Indano(U.3 -cd)p)fana O.OOE+OO O.OOEtoo 1.44E-08
4.4'-000 O.OOEtOO O.OOEtOO 2.01E-06
4.4'-00E O.OOE,tOO O.OOEtOO 4.89E-08
4,4'-ODT 2.78E-02 O.OOEtOO 4.02E-07
ArsenIC 2.88E-03 O.OOEtOO 1.21E-07
Bsyllum 2.22E-05 O.OOEtOO 4.10E-08
Boron a74E-03 O.OOEtOO O.OOEtOO
Manoaneee 2.52E-02 O.OOEtOO O.OOEtOO

0 OOOE+OO O.OOEtOO O.OOEtoo
0 o DOE +00 O.ooEtOO 0.00Et00
0 O.OOE+OO O.ooEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtoo
0 OOOE+oo O.OOEtOO O.OOEtoo
0 OOOE+OO O.OOEtOO O.OOEtOO
0 OOOE+OO O.ooEtOO O.OOEtOO
0 OOOE+OO O.ooE+OO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 O.ooE+oo O.OOEtOO O.OOEtoo
0 o.OOE+OO O.OOEtOO O.OOEtoo
0 O.OOE+OO O.OOEtOO O.ooEtOO
0 O.OOE+OO o.ooEtOO o.ooEtOO
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtOO ' O.OOEtoo
0 o.oonoo O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtoo o.OOEtOO
0 O.ooEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtOO o.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtoo O.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.ooEtOO O.OOEtoo O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.OOEtOO O.OOEtOO O.OOEtoo
0 O.ooEtOO O.OOEtOO O.OOEtoo

TOTAl 8.43E-02 O.OOEtOO 2.73E-08



RISK ASSESSMENT SPREADSHEET - INCIDEJilTAL INGESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWN STREAM; OBDA
NSB-NlON,GROTON,CONNECTICUT
01/101'95

HAZARD INDICES AND INCREM9ITAl. CANCER RISKS ARE CAlClA.ATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTI.INED BaOW.

EXPOSURE 8CEJilARIO: aULD RECREAnONAl. USER; CTE

RaEVNH EOUAnON: lEX. (C .IR • Fl. 810. EF. EDl/(8W. AT. tE81

WHERE: C • MEM CONC9HRAnON If 101. SAMPLE (MO/KO)
IR • 101. IfOEIT1OH RATE (M01EV9IT)
EF • EXPOSURE FREOU9ICY (EV9ITSIYEAR)
FI • FRACTION FROM CONTAMNATED SOURCE
ED • EXPOSURE DURATION (YEARS)
IW • IODY WOOHT (10)
AT • AVERAGING nME CO-YSl
1110 • 1l00VAlLABl.ITY

ENTER IfPUT PARAMETERS:
Aou. T: YOUTH:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
I
I

25
70

25550
9125

IR
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

50
211

I
II

40
25550
2190

DETERMNE CONVERSION FACTORS:
ADll.T:

CF: O.ooE +00 (AVG ANNUAl. DOSE)
YOUTH:

CF: 9.59E-OS (AVG ANNUAl. DOSE)
ADll.T/YOUTH (CANCER RISI<):

CF: 8.22E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SEDIMENT (PAOE TWO)
SITE 2 - AREA A DOWNSmEAM; OBDA
EXPOSURE SCENARIO: CHILD RECREATIONAL USER; CTE
CAlCUlATE DOSES:

YOUTH ANNUAL ADlJ..T ANNUAL LIFETIME AYERAOE RFD
BIOAVAIlABllITY DOSE (MO/KOIDAY) DOSE (MO/KO/DAY) DOSE (MO/KO/DAy) (MO/KO/DAY)CHEMICAl

Benzo(a)anttYac_
Benzo(b)ftuoranthena
Benzo(a)p~lIna

Indeno(l.2.3 -cd)Pl'lInl1
4,4'-DDD
4.4'-DDE
4.4'-DDT
ArMnic
Bs-ylllUm
Boron
CadmkJrn
Manga_
V_dlum

C(MO/KO)

0.85
0.75
0.59
0.38
300

15
37

39.9
1.8

8300
30.1
1020
849

1
1
1
1

0.3
0.3
0.3

1
1
t
1
1
t

8.15E-08 O.ooE+oo 8.99E-09
7.19E-08 O.ooE+oo 8.18E-09
5.88E-08 o.ooE+oo 4.85E-09
3.45E-08 o.ooE+oo 2.98E-09
8.83E-OS O.ooE+oo 7.40E-07
4.32E-07 O.ooE+oo 3.70E-08
I.OSE-OS O.ooE+oo 9.12E-08 5.ooE-04
3.83E-08 O.ooE+oo 3.28E-07 3.ooE-04
1.73E-07 O.ooE+oo 1.48E-08 5.ooE-03
7.98E-04 O.ooE+oo 8.82E-05 9.ooE-02
2.89E-OS O.ooE+oo 2.47E-07 5.ooE:-04
9.78E-05 O.OOE+oo 8.38E-OS 5.ooE-03
8.22E-OS O.ooE+oo 5.33E-07 7.ooE-03
O.ooE+oo O.OOE+oo O.ooE+OO
O.OOE+oo O.ooE+oo O.ooE+OO
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE +00 O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo o.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo o.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo

CSF
(KO-DAYIIIO)

7.30E-Ol
7.30E-Ol
7.30E+00
7.30E-Ol
2.40E-Ol
3.40E-Ol
3.40E-Ol
1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION OF SEDIMENT (PAGE THREE)
SITE 2 - AREA A DOWNSTREAM; ORDA
EXPOSURE SCENARIO: aULD RECREATIONAL USER; CTE
OETERMNE HAZARD INDCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL .
CHEMICAl YOUTH ADULT CANCER RISK

Benzo(a)anttnc_ O.OOE+OO O.OOE+OO 5.10E-09
Benzo(b)ftuoranthene O.OOE+OO O.OOE+OO 4.50E-09
Benzo(a)p'I"ene O.OOE+OO O.OOE+OO 3.54E-08
Indeno(1.2.3 -cd)pvene O.OOE+OO O.OOE+OO 2. 16E-09
4.4'-000 O.OOE+OO O.OOE+OO 1.76E-07
4.4'-00E O.OOE+OO O.OOE+OO 1.26E-08
4.4'-00T 2.13E-03 O.OOE+OO 3.10E-08
ArsenIC 1.28E-02 O.OOE+OO 5.74E-07
Beryllium 3.4SE-OS O.OOE+OO 6.36E-08
Boron 8.84E-03 O.OOE+OO O.OOE+OO
CadmkJm 5 17E-03 O.OOE+OO O.OOE+OO
Mange"... U8E-02 O.OOE+OO O.OOE+OO
V_dlum 8.89E-04 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+Oo O.OOE+OO o.OOE+OO
0 OOOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO o.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl 5.00E-02 O.OOE+OO I.OSE-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; OBOA
NSB-NlON, GROTON,CONNEcnCUT
01/10/95

HAZARD INDices AND INCREMEJHAl CANCER R1S~ ARE CAlCUlATBJ BY mls SPREADSHEET.
EXPOSURES mROUGH PICA INGESnON ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: atllD RECREAnONAl. USER; RilE

RelEVANT EOUATION:

WHERE:

lEX • (C. IR • Fl. 810 • EF • ED)/(BW • AT. 1E6)

C • MEM CONCENTRAnON .. 801. SAMPLE (MG/KG)
IA. 801. ..GESTlOH RATE (MGI£VENT)
EF • EXPOSURE FREQUENCY (EVEN TS/YEAR)
FI • FRACTION FROM CONTAMNATED SOURCE
ED. EXPOSURE WRATIOH (YEARS)
BW • BOOY WBOHT (10)
AT • AV£AAO..O nilE (DAYS)
810. 1It00VAlLABl.1TY

EN TEA "PUT PARAMETERS:
ADUlT: youm:

IR:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1

25
70

25550
9125

IA:
EF:
FI:
ED:
BW:
AT(CAR):
AT(NOH):

100
211

1 .

tI
40

25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: O.ooE+oo (AVG ANNUAl DOSE)
youm:

CF: 1.92E-07 (AVG ANNUAl DOSE)
ADUlT/YOUTH (CANCER RISI():

CF: 1.64E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGE TWO)
SITE 2 - AREA A DOWNSTREAM; OBOA
EXPOSURE SCENARIO: aULD RECREATIONAL USER; RME
CAlCUlATE DOSES:

YOUnt ANNUAL AOU-T ANNUAL LIFETIME AVERAGE RFO
BIOAVAIlABllITY DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) DOSE (MG/KGIDAY) (MOIKOIDAY)CHEMICAl

Benzo(alantlwacsw
Benzo(bl"uoranthene
Benzo(alpyrene
Indeno(1,2.3-cd)p~ene

4.4'-000
4.4·-00E
4,4'-00T
Arlenlc
Brt1lum
8clron
Ca_,,",......-
v......

C(MG/KG)

0.85
0.75
0.59
0.36
300
. 15

37
39.9

1.8
8300
301
,~

84.

1
1
1
1

0.3
0.3
0.3

1
1
1
1
1
1

1.63E-07 O.OOE+OO HOE-OS
1.44E-07 O.OOE+OO 1.23E-OS
1.13E-07 O.OOE+OO 9.70E-09
8.90E-08 O.OOE+OO 5.92E-09
1.73E-05 O.OOE+OO 1.48E-06
8.83E-07 O.OOE+OO HOE-08
2.13E-06 O.OOE+OO 1.82E-07 5.00E-04
7.85E-08 O.OOE+OO 8.58E-07 3.00E-04
3.45E-07 O.OOE+OO 2.96E-OS 5.00E-03
1.59E-03 O.OOE+OO 1.38E-04 9.00E-02
5. 77E-06 O.OOE+OO 4.95E-07 5.00E-04
l.lMlE-04 O.OOE+OO 1.68E-05 5.00E-03
1.24E-05 O.OOE+OO 1.07E-06 7.00E-03
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
OOOEtOO O.OOE+OO O.OOE+OO
OOOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO o.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

CSF
(KG-DAVIIIG)

7.30E-01
7.30E-01
7.30E+OO
7.30E-01
2.40E-01
3.40E-01
3.40E-01
1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET -INCID9ITAlINOESTlOH OF SEDIMENT (PAOETHREE)
SITE 2 - AREA A DOWNSTREAM; 08DA
EXPOSURE SCENARIO: QfIlD RECREATIONAL USER; RYE
OETERMNE HAZARD INIlCES AND CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEMICAl YOUTH ADULT CANCER RISK

8enzo(a)antlTac_ O.OOEtOO O.OOEtOO 1.02E-OS
8enzo(b)fluoranthene O.OOEtOO O.OOEtOO 9.00E-09
8enzo(a)pyrene .O.OOEtOO O.OOEtOO 7.08E-OS
Indeno(I,2.3-cd)p'fene O.OOEtOO O.OOEtOO 4.32E-09
4,4'-000 O.OOEtOO O.OOE+OO 3.55E-07
4,4'-00E O.OOEtOO O.OOEtOO 2.52E-08
4,4'-DDT 4.26E-03 O.OOEtOO 8.20E-08
ArsenIC 2.S5E-02 O.OOEtOO 1.15E-08
1Mr~ 8.DOE-05 O.OOEtOO 1.27E-07
Boron 177E-02 O.OOEtOO O.OOEtOO
cildmUft lISE -02 OOOEtOO O.OOEtOO""'lgeI- :nlE·-02 O.OOEtOO O.OOEtOO
V_dIum 171lE-03 O.OOEtOO O.OOEtOO

0 OOOE+OO O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 GOOE.OO O.OOE+OO O.OOEtOO
0 OOOE +00 O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOE+OO O.OOEtOO
0 OOOE +00 O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 OOOE+OO O.OOEtOO O.OOEtOO
0 OOOEtOO OOOEtOO O.OOEtOO
0 OOOEtOO O.OOEtOO O. OOEt00
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O. OOEt00 O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO

TOTAl 1.00E-Ol O.OOE+OO 1.81E-08



A1S< ASSESSM::NT SPREADSHEET - DRECT[E~ C(YIlTACT WITH SEDM::NT

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; mnON ROAD
NSB-Nla-.!, mora-.!, CONNECTICUT
01/10/95

EXPOSJAE SCl:NAAlQ UTl.JTY WCA<EA; CTE

AElS ... AEl&JfPnON FAACTlON:
PEOMtt.. FRACTION)

AaEVANT EQUATICN:

w.-EFE:

[EX ... (C x SAxAF x AElSx EF x ED)/(BWxAT x lEe)

C CCJaNTRAnQN IN SOL (MJIKG)
SA1 YOUTH 9<IN SlffACl: MEA (00 OMJAY):
SA2 ADU...T9<IN 9.ffN:;E MEA (SQ CMJOI\Y):
~ AD-£R:NCE FN::TOA (MG'SQ CM):

VOCS:
BNAS'PEsnOOES:
PCBS:
M:T!t..S:

EF 1 ... YOUTH EXPOS.ff FAEQLENCY lDAYSlYEAA):
EF2 .. PDU.TEXPailRE FAEaJENCY (DAYStyEM>:
EDl YOUTH EXP09...JRE DlRAnCN (YEAF5):
ED2 ADU...T EXPCSlff OJRAnON (YENlS):
BW1 BCDY WEIGHT ACO...ESCENT (KG):
BYQ BODY WEIGHT AaJ...T t<G):
AT1 AVEAlGNJ nM: lDAYS), NCNCAACINOOENS (YWTH):
AT2 AVEAAGINJ nM: lDAYS), NCNCAACINOOENS (ADlLT):
AT3 .. AVEAAGINJ nM: lDAYS), CPRONOOENS:

o
3800

0.2

0.5
0.05
0.05
0.01

28
1
8

25
40
70

·21~,
·'··91~5

25550

IETEAMlf\E CClWERSCN FACTrns:
[EX .. (C)*(SA 00 CM)*W=~Q CM)*(AElS)*(EF OAYSlYEAA)*(EO YEMS)/CAT DAYS)/(BWKG)/(1 KG'1EB~)

OOS=ytlJlh .. lCF1)*(C)*(AElS)
OOS=adJlt .. (CF2)*(C)*(ABS)

CF1 =
CF2 =

O.OOE+OO
2.97E-08

CNCEA RS< .. (CF:3)*(C)*(AElS) CF3= 1.08E-08 .



RIS< ASSESSM:NT SPREADSHEET - lJRECT £EfW/t. CONTACT WITH SElJM:NT U'N£. lWO)
SITE 2 - AREA A DOWNSTREAM; TAlTON FDAD
EXPOSURE SCENARIO: unliTY WCH<ER; CTE
CALCll.ATE OOs:5:

D-fEMCJIL C~~G)

ABSOOpnON
FAACn~

MNUJIL YWTH MNUJIL ADlJ..T lIFEnt.£ AVERAGE RFO
OO~~~~OO~~~mOO~~~~~~~~

CSF
I<G-DAY/MG)

BenzC$)anfTacene
Benzo(b)nuCJ"8nthene
BenzoOi)pyrane
Indeno(12,3-cd)1¥9f18
4,4'-000
4,4'-00E
4,4'-OOT
kocla -12fJ)
kSeAc
~IIP

Baon
OIdm~m

MlngBr185e
2-NtoBnllne

0.7
0.5

0.41
0.75

90
8.3

7
0.28

7.5
5.4

870
13 II
238
3.1

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
001
0.01
0.05

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.04E-09
7.44E-10
8.10E-10
1.12E-09
1.34E-07
9.37E-09
1.04E-08
4.18E-10
2.23E-09
1.81E-09
2.59E-07
4.10E-09
7.02E-08
4.81E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.72E-10
2.68E-10
2.18E-10
3.98E-10
4.78E-08
3.35E-09
3.72E-09
1.49E-10
7.97E-10
5.74E-10
9.24E-08
1.47E-09
2.51E-08
1.85E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.00E-05
2.80E-04
2.50E-04
4.50E-03
1.50E-05
1.50E-04
8.00E-05

3.00E-01
4.20E-01

. 4.20E-01
7.70E+OO
1.80E+OO
8.80E+01



RIS< ASSESS~NT SPREADSHEET - [)RECT [E!'NA.. CONTACT WITH SEDM3ff (pAGE THREE)
SITE 2 - MEA A DOWNSTREAM; mlTON ROAD
EXPOSURE SCENARIO: UTILITY WOA<ER; CTE
(ETERMl1I£ HAZAR.) INDICES PNO CANCER Rl9<:

HAZAAO INDEX HAlMOINDEX INCREMENTAl...
o-tEMCAI... YOUTH AILl.T CAPCEA RISK

Benzo~)antT8cene O.OOE+OO O.OOE+OO O.OOE+OO
Benzolb) ftu01mthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~)DV"lne O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(t 2.3-cd)Pi"!"9 O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-lDO O.OOE+OO O,OOE+OO 1.43E-08
4,4'-00E O.OOE+OO O.OOE+OO 1.41E-09
4,4'-OOT O.OOE+OO 2.80E-05 1.56E-09
k a:tcr -1200 O.OOE+OO 2.08E-05 1.15E-09
kserc O.OOE+OO 7.e7E-08 1.43E-09
~I~ OOOE+OO e.43E-08 4.e3E-08
Baon OOOE+OO II 75E-OS O.OOE+OO
OIctn~m O.OOE+OO 274E-04 O.OOE+OO
Minganese O.OOE+OO 4.88E-04 O.OOE+OO
2-Ntollnllne OOOE+OO 7.88E-05 O.OOE+OO

0 OOOE+OO OOOE+OO O.OOE+OO
0 OOOE+OO o OOE+OO O.OOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO OOOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OQE+OO O.OOE+OO

TOTAl... O.OOE+OO 9.37E-04 8.92E-08



RIS< ASSESSr.tENT SPREADSHEET - lJRECT a::FNJIL CCWTACT WITH SEIlr.tENT

SITE NM£:
LOCATlON:
DATE:

SI TE 2 - MEA A DOWNSTREAM; mlTON ROAD
NSB-NlON, GlOTON, CONNECTlCUT
01110/95

EXP09.JRE SCENARIO UTlLITY WOl<EA; A~

AaEVANT EQUATI(JI./:

WH:AE

[EX .. (C X SAxAF X ASS X EF X ED)/(BWx AT X lEe)

C - CCH:ENTAAnQN IN sa.. (M3.4(G)
SA' - YOUTH 9(IN SlffAD:. N'E.A ('!D OM:>AY):
SA2 - H).J..T 9<IN s..R'1CE 1ff.A (SO 0M:)i\Y):
M - AO-Ef9CE FACTOR~ CM).

o
3800,

PBS • ABS)ff'nQN FRACTlON:
fJEOMllt.. FRACTION)

VCX;S:
BNJ\SIPEsn ODES:
PCBS:
'-£TA...S:

0.5
0.05
0.05
0.01

EF' • YOUTH EXP09.ff FAEOLENCY JjAYS'YEAA):
EF2 •~TEXPOSlRE FRED.JENCY (DAY5IY~:

ED' - YOUTH EXP09.ff DlJ'iAnO'ol (YEAffi):
ED2 - H).J.. TEXPClSlR: D..f\AnON (YEN'lS):
BW'l - BCD'f' WBQ-fT ACXl...E3:ENT (KO)
BW2 - BC.DY WBGiT AC.U..T f(G):
ATl - AVEAAGI~ n~ pAYS). NCl'ICAfnNOOENS (YaJTH):
AT2 - AVER/tG1~ n~ pAYS). N(JI./CAfONOOENS (ADll..T):
AT3 .. AVERAGI~n~pAYS). CAAONOOENS:

28
3.5:

8
25
40
70

2100'
9125:

25550

CETERMlf\E CCJWERS(JI./ FACTrns:
[EX .. (C)*(SA &:l CM)*W=~a CM)*(ASS)*(EF DAYSlYEAR)*(ED YEAAS)/CAT DAYS)/(8WKG)/(l KG'lEB M3)

OOSEywtl = (CF1)*lC)*(MS)
OOSEac1Jlt = (CF2)*(C)*(ABS)

CFl =
CF2=

O.OOE+OO
5.21E-07

CMCER RS< = (CF3)*lC)*(ASS) CF3= 1.88E-07



RI9< ASSESSt.£NT SPREADSHEET - lJRECT[E~C~AcrWITH SElJM:NT ~Aa:. TWO)
SITE 2 - AREA A DOWNSTREAM; mlTON FUAD
EXPOSURE SCENARIO: UTILITY WCH<ER; Rt.£
C/<LCll...ATE~:

a-tEMCJIL C(MG'<G)
ABSORPTION
FRACTI~

ANoIUJIL YOUTH ANoIUJIL ADLLT lIFETlt.£ AVERAGE RFD
oo~~~moo~~~mOO~~~m(M~~~

CSF
O<G-DAY/MG)

BenzOOl)antTacene
Benzo(b)lkJcmn1heml
BenzOOl)P1T"9"9
Indeno(12,a-cd)P1T"9"9
4,4'-1DD
4,4'-rDE
4,4'-OOT
koctcr -1200
ksenlc
BlI'Y'll.m
Baon
OIctnum
MlngBnMe
2-N1tOBnllne

0.7
0.5

0.41
0.75

90
8.3

7
0.28
75
5.4

870
138
238
3. I

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
001
001
001
0.05

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

.O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OoE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.82E-OS
1.30E-08
1.07E-OS
1.95E-OS
2.34E-oe
1.84E-07
1.82E-07
7.29E-09
3.9OE-OS
2.81E-OS
4.53E-oe
7.18E-08
1.23E-oe
8.07E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.51E-09
4.85E-09
3.81E-09
8.97E-09
8.37E-07
5.88E-OS
8.51E-08
2.80E-09
1.39E-08
1.00E-08
1.62E-08
2.57E-08
4.39E-07
2.88E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.00E-05
2.80E-04
2.50E-04
4.50E-03
1.50E-05
1.50E-04
6.00E-05

3.00E-01
4.20E-01
4.20E-01
7.70E+OO
1.80E+OO
8.80E+01



RIS< ASSESSM:NT SPREADSHEET - DRECT lEFW!t.. CCWTACT WITH SEDM:NT (pAGE rnREE)
SITE 2 - MEA A DOWNSTREAM; TRITON FUAD
EXPOSURE SCENARIO: UTlLITY wa1<ER; RM:
CETEAMIr-E HAZAf() INDICES N<J CANCER R1S<:

HAZARD INlEX HAZARD INlEX INCREMENTJIl.
DiEMCR.. YOUTH AI:JJ....T CAflCffi FISK

BenzCJO:!)antTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftummthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~)l¥"9ne O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12,3-cd)l¥"9ne O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-000 O.OOE+OO O.OOE+OO 2.51E-07
4,4'-1:DE O.OOE+OO O.OOE+OO 2.48E-08
4,4'-a:lT O.OOE+OO 4.55E-04 2.73E-08
koctcr -1200 O.OOE+OO 3&4E-04 2.00E-08
ksenlc O.OOE+OO t.30E-04 2.5tE-08
Be-yl11lTl O.OOE+OO t.t2E-04 8.83E-07
Beron OOOE+OO t.OtE-03 O.OOE+OO
QlctnkJm O.OOE+OO 4.79E-03 O.OOE+OO
M3ngBnese O.OOE+OO e.19E-03 O.OOE+OO
2-NtoBrllne O.OOE+OO t.34E-03 O.OOE+OO

0 o OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTJIl. O.OOE+OO 1.84E-02 1.21E-oe



RIg( ASSESSM:NT SfAEAD9-fEET - ORECT lEFNAl. COOTACT WTH SEIlM:NT

SITE NAM::
LOCATION:
DATE:

SITE 2 - AREA A DOWNSTREAM; WN-DO AVE~E

. N~-N...~. GROT~, COhNECTICur
01/10/95

EXP09.ff SCENl'RlQ UTI..ITY WCA<ER: CTE

ASS • M!DFPnON FfVtCTlON:
PEOMAL FRACTION)

AB.EVNolT EQUATlCJ"I:

Wl-EAE:

[E( ... (C X SAxAF xABS X EF xED)/(8WxAT X 1Ee)

C ... cc:N:ENmAnON IN SOL (M3.4(G)
SA1 • YOUTH 9<IN &ffAa KEA (!D~Y):
SAO! •~T9<IN 9...ff ICE KEA (SO CMIOAY):
fIF •~ FK:TOA (MG'SQ CM).

va;S:
BNASt'PEsnODES:
PCBS:
~T~S:

EF 1 • YOUTH E:)(P()9.,ft FAEQLENCY PAYS'YEAA):
EF2 • K)Ll..TEXPOSlPIE FREOJENCV (OAYS!YEN'l):
ED1 ... YOUTH EXPOs:ff OlRAnCN (YEARS):
ED2 • IOU.TEXPCl5l.ff [)..flAnON (YEARS):
BWI • BCDY WEJOHT ACXl..E~ (KG):
E!'iQ • BCDY WEJOHT AD.J...T t<G):
AT1 • AVEfW3l~ n~ pAYS). NCN:AfONOOENS (YCl1TH):
AT2 AVERAGI~ n~ (DAYS), N<J'IlCAFONOOENS (ADU..T):
AT3 AVERAGI~ n~ (DAYS), C~ONOOENS:

o
3800

0.2

0.5
0.05
0.05
0.01

28
1. ,e·

25
40
70

,219Q"
... IW~~:

25550

[£TEAMlf\E CCN.IERSCJ"I FACTrnS:
[EX ... (C)*(SA!D CM)*CAF~a CM)*(ABS)*(EF DAYSffEAR)* (ED YEMS)/CAT OAYS)/(BWKG)/(1 KGl1BJ M3)

OO!Xyw1h = (CF1)*(C)*(ABS)
OO!Xac1J1t = (CF2)*(C)*(ABS)

CF1 =
CF2 =

O.ooE+oo
2.97E-08

Cf\I'\CEA ASK = (CF3)*{C)*(ABS) CF3= 1.06E-08



RIS< ASSESSM::NT SPREADSHEET - l:JRECT~~ CONTACT wrn SEIlP.£NT ~N£ TWO)
SITE 2 - AAEAA DOWNSTREAM; WAHJO AVENJE
EXPOSURE SCENARIO: UTllITY WCH<ER; CTE
CALCUATE OOs=5:

a-iEMCAL. C(M~G)

ABSORPTION
FAACTI~

ANIIUAL. YOUTH ANIIUAL. ADLLT lIFETIM:: AVERAGE RFD
OO~~~~~OO~~~~OO~~~~(M~~~

CSF
I<G-DAT/MG)

Benz0t3)antll11:8ne
Benzo(b)ftummthene
Benz0t3)~

Indeno(12,3-cd)~

4,4'-000
4,4'-00E
4,4'-OOT
ksenk:
BlrfIllITI
Ba~

~ngI"'"

0.78
0.52
0.84

1.2
1700

28
240
4.2

068
.100
')8

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
001
001

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
OooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+-oo
O.ooE+oo
O.ooE+oo

1.16E-09
7.73E-10
9.62E-10
1.78E-09
2.53E-06
4.16E-08
3.67E-07
1.25E-09
1.73E-10
1.22E-06
7.02E-08
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.oOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo

4.14E-10
2.78E-10
3.40E-10
6.37E-10
9.03E-07
1.49E-08
1.27E-07
4.46E-10
6.16E-11
4.36E-07
2.51E-08
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO

4.ooE-04
2.80E-04
2.50E-04
4.50E-03
1.50E-04

3.ooE-01
4.20E-01
4.20E-01
1.80E+OO
8.80E+01



RIS< ASSESSM::NT SPREADSHEET - lJRECT lERNL CCWTACT WITH SElJ~ ~ADE THREE)
SITE 2 - AAEAA DOWNSTREAM; WAt-DO AYENJE
EXPOSURE SCENARIO: unUTY WCH<ER; CTE
[ETEAMlfIE HAZAR) INDla::S AND CANCER R1S<:'

HAZARD INrEX HAZARD INrEX INCREMENTAL
CHEMCflL YOUTH Ar1l.T CANCER FISK

Benzo~lan1tTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo{blftuCJllnthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~l~ene O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12.3-cd)~e O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-[D() O.OOE+OO O.OOE+OO 2.71E-07
4,4'-00E O.OOE+OO O.OOE+OO 8.25E-09
.....·-OOT O.OOE+OO 8.92E-04 5.35E-08
I'fsenk: o OOE+OO .....eE-oe 8.03E-10
~I~ o OOE+OO e eoE-07 530E-Ot
Bam 000£.00 2,71E-04 O.OOE+OO
MI"lJIneM 000£.00 .. ME-04 O.OOE+OO

0 o OOE.OO o OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 o ODE. 00 OOOE+OO O.OOE+OO
0 o OOE.OO o OOE.OO O.OOE+OO
0 o ooe.oo o OOE.OO O.OOE.OO
0 o ooe.oo o OOE.OO OOOE+OO
0 o OOE.OO OOOE+OO O.OOE+OO
0 o OOE+OO OOOE+OO O.OOE+OO
0 OOOE.OO o ODE +00 O.OOE+OO
0 o OOE.OO o OOE+OO O.OOE+OO
0 o ODE. 00 O.OOE+OO O.OOE+OO
0 o OOE.OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O,OOE+OO
0 O.OOE+OO O.OOE+OO O,OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O,OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O,OOE+OO O.OOE+OO

TOTflL O.OOE+OO 1.ME-03 3.37E-07



RI9< ASSESSM::NT SPREADSHEET - DAECT~~ CCWTACT WITH SEDr.£NT

SITE NME:
LOCATION:
DATE:

SITE 2 - MEA A DOWNSTREAM; WAt-VO AVEPfJE
NSB-.....ON. mOTON, COPfl4ECllCUT
01/10/95

EXPOSJAE SCENARIO UTIJ1Y wa:t<EA; A~

ASS - IoB&JR'TION FRACTION:
peOMoAL FRACTION)

AB...EVNolT EauATICJ>I:

Wl-EAE:

!:EX .. (C x SAx AF xABSx EF xED)/(8WxAT x 1E6)

C .. CO'/CENTAATION IN SOL ~G)
SAl .. YOUTH S<IN SlffACE 1F€.A (00 OJf'DAY):
SA2 .. KU.T9<lN s.ffICE MEA (SO~Y):
IF ..~FACTOA~aCM):

VOCS:
BNAS'PESTlODES:
PCBS:
'-£TA...S:

EFI .. YOUTH EXPOS.ff FREOLENCY pAYSlYEAR):
EF2 - ADU.TEXPClSl.RE FREa.JENCY (OAYStyEAA):
EDI .. YOUTH EXPOSJ'lE DLAATI(J'I/ (YEARS):
ED2 .. KU.T~ CLAATION (YEN'tS):
BW1 .. BCDY WEIGHT AlXLEOCENT 0(0):
BYQ .. BCDY WEIGHT AO.l..T t<G):
ATI - AVERAGlI'«3 TI~ lDAYS). NCJ>ICAACINOOENS (YOJTH):
AT2 .. AVEAAGII'«3 TI~ lDA'i'S). NCJ>ICAACINOOENS ~u.T):

AT3 == AVEAAGII'«3 TI~ lDAYS). CAAONOOENS:

o
3800

1

0.5
0.05
0.05
0.01

28
3.5

8
25
40
70

2180
·······912~:

25550

I:ETEAMlI'E CCJ'I/VEASCJ>I FACTOOS:
!:EX "" (C)*(SAOO CM)*(AF~a Ov1)*(ABS)*(EF DAYSlYEAR)*(EDYEAAS)/(AT DAYS)/(BWKG)/(1 K~1EB~)

OOS=ywlh = (CF1)*lC)* (ASS)
OOSEac1.dt = (~2)*(C)*(ABS)

CFl =
~2=

O.OOE+OO
5.21E-07

CAflCER RSK = (CF3)*lC)*(MS) ~3"" 1.88E-07



RIS< ASSESSM::NT SPREADSHEET - £lRECT [EfYttVt.. C~ACT....,rnSEIlM:NT"N:£ lWO)
51 TE 2 - MEA A DOWNSTREAM; WAHJO AVENJE
EXPOSURE SCENARIO: UTILITY WOFI<ER; RM::
CALClLATE ooSES:

ABSORPTION MNUAL YOUTH ANIIUAL ADlJ..T L1FEllM:: AVERAGE RFD
o-fEMCAL C (MGlKG) FRACTION DOSE (MGIKGfDAY) DOSE (MGIKGfDAY) DOSE (MGIKGfDAY) (MGlKGlDAY)

CSF
t<G-DAT/MG)

BenzoO;J)anfT8cene
Benzo{b)ftucmntheno
BenzoO;J)PVI1Jno
Indeno(12,3-cd)PVI1Jne'
4,4'-[DQ
4,4'-00E
4,4'-ooT
Prsenlc
B~Il6T1

Baon
M1rvtneH

0.78
0.52
0.84

1.2
1700

20
240
4.2

0.58
4100

238

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.03E-08
1.35E-08
1.87E-08
3.12E-08
4.42E-05
7.29E-07
8.25E-08
2.19E-08
3.02E-09
2.13E-05
1.23E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

7.25E-09
4.83E-~

5.95E-09
1.12E-08
1.58E-05
2.80E-07
2.23E-08
7.81E-09
1.08E-09
7.82E-08
4.39E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.50E-04
4.50E-03
1.50E-04

3.00E-01
4.20E-01
4.20E-01
1.80E+00
8.80E+01



RIS< ASSE5S~NTSPREADSHEET - (JRECT lElW!t.. CCWTACT VIIITH SEIlPtENT (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; WAt-UO AVEr.tJE
EXPOSURE SCENARIO: UTILITY~R; R~

£ETEAM1~ HAZARJ INDICES /lNO CAf\.lCEA A1S<:

HAZARD INrEX HAZARD INrEX INCREMENTJIL.
DiEMCI(. YOUTH AD.J....T CAPCER FISK

BenzoOJ)antT8c:ene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~)ftuO"Bnthen9 O.OOE+OO O.OOE+OO O.OOE+OO
BenzDO:l)pyrene O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(1,2,3-cd)DV"If19 O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-[])[) O.OOE+OO O.OOE+OO 4.74E-06
4,4'-tDE O.OOE+OO O.OOE+OO 1.09E-07
4,4'-[])T O.OOE+OO 1.56E-02 9.37E-07
fJrs8nlc O.OOE+OO 7.B1E-OS 1.41E-08
~1l6T1 O.OOE+OO 1.21E-05 9.27E-08
Baon OOOE+OO 474E-03 O.OOE+OO

C"",nganese o OOE+OO 819E-03 O.OOE+OO
0 O.OOE+OO O.OOE+OO ·O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO OOOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 oooe+OO o OOE+OO O.OOE+OO
0 oooe+OO OOOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTJIL. O.OOE+OO 2.88E-02 &.89E-08



RIS< ASSESS~NTSPREADSHEET - OAECT [EFWJli.. CCWTACT 'NITH SEIJM:NT

SITE NM£:
LOCATION:
DATE:

SITE 2 - MEA A DOWNSTREAM; OODA
NSB-NlON, GlOTON, CO.....ECTlCUT
01/10/95

EXPOSJAE SCENARIO: UT1LITY wa:t<EA: CTE

ABS - AfS)FPTIQN FRACTlON:
fJEDM8L ffiACTlON)

RaEVMlT EQU\TI(J-I:

~F1:.

[E( .. (C X SAxAF xABS X EF X ED)/(8WxAT X 1E6)

C - CXM:ENTAATIQN IN SCl.. (M3KG)
~1 - YOUTH 9(IN SlR'Aa. IF£A (SJ OMJAY):
SA2 - H)U,T9<IN SJf'ICE~ (SO c:MO'Y):
/IF - AO-£RENCE FIICTOA~ eM)

~S:

BNo\S'PEsnODES:
PCBS.
~TA..S

Ef 1 - YOUTH EXPOS.ff FF1:QLENCY (OAYS'YEAR):
Ef2 - 1OU.TEXPC5l.f£ FRECLeNCY (DAYSfYEAR):
ED1 - YOUTH EXPOS..ff [)l..RATI(J-I (YEARS):
ED2 - H)U,TEXPCB.A: CLfIATION (\'EMS):
BW'I - 8CDT WElGHT AlXl.£~ (KG).
Bw.? - 8CDT WElGHT AO.J...T f(G):
AT1 - AVERAGlr--G TI~ (OAYS), NO'ICARCINOGENS (YaJTH):
AT2 .. AVEAAGIr--G TI~ (OAYS), NOIICARCINOOENS (ADU..T):
AT3 ... AVEAAGIr--G TI~ (DAYS), CAAONOOENS:

o
3800

0.2

0.5
0.05
0.05
0.01

28
1.,
e

25
40
70

,. 2190:
'9125
25550

lETERMIr-E CO'NERS(J-I FACTrnS:
lEX ... (C)*(SA &:l CM)*CAF wsa eMr(ABS)*(EF DAYS'YEAA)*(ED YEARS)/(AT DAYS)/(8WKG)/(1 KG'1EB~)

009:ywfl = (CF1)*(C)*(,IIBS) Cf1 = O.OOE+OO CMCEA AS< = (CF3)*(C)*(ABS)
009:Bwlt =(Cf2)*(C)*(ABS) Cf2 = 2.97E-OS

Cf3= 1.06E-08



AIS< ASSESSM::NT SPAEADSHEET - lJAECT t:EFNIt.. C~ACT WITH SEIJM::NT ~N£ lWO)
SITE 2 - MEA ADOWNSTREAM; OODA
EXPOSURE SCENARIO: UTILITY WCH<EA; CTE
CALCUATE OOs=5:

o-tEMCIt. C(MGt'<G)
ABSOOPTION
FRACTION

ANoJUN.. YWTH ANoJUAL ADll.T lIFETIM:: AVERAGE AFD
OO~~~~~OO~~~~OO~~~~(M~~~

CSF
I<G-DAY/MG)

BenzOO!)antnu:ene
Benzo(b)ftu0"8nthene
BenzOO!)~
Indeno(12,3-cd)P'If'9I19
4,4'-COO
4,4'-[DE
4,4'-ooT
","senlc
Bg-ylll.m
Baon
OlO'num
Mlrvtnes
VlImdl.fTl

0.85
0.75
0.59
0.38
300

15
37

39.9
1.8

8300
30.1
1020
848

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01
001
0.01

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+oo

1.28E-09
1.12E-09
8.77E-10
5.35E-10
4.46E-07
2.23E-08
5.50E-08
1.19E-08
5.35E-10
2.47E-06
8.95E-09
3.03E-07
1.93E-08
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.OOE+oo

4.51E-10
3.98E-10
3.13E-10
1.91E-10
1.59E-07
7.97E-09
1.97E-08
4.24E-09
1.91E-10
8.82E-07
3.20E-09
1.08E-07
6.89E-09
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.OOE+OO
O.OOE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo·
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo .
O.ooE+OO
O.OOE+oo
O.OOE+OO
O.ooE+oo

4.00E-04
2.80E-04
2.50E-04
4.50E-03
1.50E-05
1.50E-04
3.50E-04

3.ooE-01
4.20E-01
4.20E-01
1.80E+00
8.60E+01



RIS< ASSESSM:NT SPREADSHEET - lJRECT [EFNJIL C~ACT....,rnSElJr.£NT (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM; DBOA
EXPOSURE SCENARIO: unLiTY WCH<ER; CTE
CETERMIf'E HAZAR) INDICES AND CANCER Rl9<:

HAZARD INDEX HAZARD INDEX INCREMENTIL
CHEMCIL YOUTH AlLl.T CANCER FISK

BenzoOi)anfTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftuaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzotl)~ne O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12,3-cd)~ne O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-(J)() O.OOE+OO O.OOE+OO 4.78E-08
4,4'-CDE O.OOE+OO O.OOE+OO 3.35E-09
4,4'-an O.OOE+OO 1.38E-04 8.25E-09
flfsenlc O.OOE+OO 4.24E-OS 7.83E-09
~llMTl OOOE+OO 2.14E-oe 1.84E-08
Baon o OOE+OO 54eE-04 O.OOE+OO
OIe1mum o OOE+OO 5.07E-04 O.OOE+OO
M1ngenese O.OOE+OO 202.E-03 O.OOE+OO
YarectlMTl O.OOE+OO 552E-OS O.OOE+OO

0 o OOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO
0 o OOE+OO OOOE+OO O.OOE+OO
0 OOOE+OO OOOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+·OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIL O.OOE+OO 3.41E-03 8.35E-08



R'S( ASSESStENT SPREAD9-fEET - DRECT [EfYltW.. CC»ITACT WITH SEDtJENT

SITE NIWE:
LOCATION:
DATE:

SI TE 2 - MEA A OOINNSTREAM; OODA ,
NSB-N..~. rnm~. CO~EcnCUT

01/10/95

EXPO!LfESCE~O UTl.ITY WCH<EA; AM:

RaEVPNT EQUATIO'I:

w.-EAE:

[EX - (C X SA xAF xABS X EF xED)/(8WxAT X 1Ea)

C - ca-«:ENTAATIQNINSCl..~G)
~, - YOUTH 9<IN SlffAa.~ (&J OMJAY): .
~ - 1D.l.T9<IN !iffK:£. 1ffA (SO CMIO'Y):
/IF - AO-EF9CE F/lCTOA fAG'SO CM):

o
3800,

ASS - ~TION FRICTlON:
PEC1~ FRACTlON)

~:

BNl\S'PESTIODES:
PCBS:
~~S:

0.5
0.05
0.05
0.01

Ef' - YOUTH EXPOS..A: FREa..ENCY PAYS'YEAR): 28
Ef2 -1()LlTEXPC&RE FREa..eNCY (DAYSJY~: 3.5
ED' - YOUTH EXP09..flE~TIO'I (YEARS): ,8:
EIl2 - 1D.l.TEXPCS.ff Cl.IV\TION~: 25
BWI - BCDY WEIGHT AlXl..E&::ENT O<G): 40
BVQ - BCDY WEIGHT Alll.T f(G): 70
AT' - AVERAGl~ TIM: PAYS), NCJIICAFONOOENS (YaJTH): ,2100
AT2 - AVERAG1~ TIM: pAYS), NCNCAFONOOENS (IoDLlT): .9.1.~

AT3 ... AVERJlGI~ TIM: (DAYS), CAAONOOENS: 25550

rETERMlN: CCNJERSO'I FACTrnS:
[EX ... (C1*(SA 00 CM)*(AF ~QCM)*(ABS)*(EFDAYS'YEAR)*{EDYEAAS)/CAT DAYS)/(eNKG)/(l KG'lEB M3)

OOg:yaJfl ... (CFl)*(C)*Cf'BS) 001 ... O.OOE+OO CMCEFl ASK = (CF3)*(C)*(ABS)
OOS=adJtt'" (002)* (C1* (A8S) 002'" 5.21E-07

003'" loseE-07



RIS( ASSESS~NTSPREADSHEET - lJRECT lEFNJIL CCWTACT WITH SEIltJENT ~N3E lWO)
SITE 2 - MEA A DOWNSTREAM; CECA
EXPOSUAE SCENARIO: UTIliTY WCH<ER; R~
CALCUATE OOg:S:

AhNUJIL TWTH ANillJIL ADlJ..T L1FET1~ AVERAGE RFD
OO~~~~~OO~~~~OO~~~~(M~~~CHEMCIIt..

BenzoO!)anfT8cene
Benzo~)ftummthene

BenzoO!)~

Indeno(I2.3-cd)pyrgne
4.4'-[DQ
4,4'-l:DE
4,4'-CDT
~senc

~llI'Tl

Baon
QI(t\"I"m
'-"nganeM
VlIIWdll'Tl

C(M~G)

0.85
0.75
0.59
0.38
300

15
37

399
1 •

a300
)01
,~

"I

ABSORPTION
FAACTI~

0.05
005
0.05
0.05
0.05
0.05
0.05
0.01
001
00'
00'
00'
00'

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
oOOE+OO
oOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.21E-08
1.9SE-08
1.54E-08
9.37E-OS
7.81E-OS
3.90E-07
9.83E-07
2.08E-07
9.37E-09
4.32E-OS
1.57E-07
5.31E-06
3.38E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

7.90E-OS
8.97E-09
5.48E-OS
USE-OS
2.79E-06
1.39E-07
3.44E-07
7.42E-08
3.3SE-OS
1.54E-OS
5.60E-08
1.90E-06
1.21E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.S0E-04
4.S0E-03
1.S0E-OS
1.S0E-04
3.50E-04

CSF
I<G-CAT/MG)

3.00E-Ol
4.20E-Ol
4.20E-Ol
1.80E+OO
8.80E+Ol



RIS< ASSE5S~NTSPREADSHEET - (JRECT (EfN)IL CCWTACT WITH SEDM':NT (pAGE THREE)
SITE 2 - MEA A DOWNSTREAM; OODA
EXPOSURE SCENARIO: unUTY wal<ER; R~
ceTERMI~HAZAR) INDICES /lND C/VIICER RISK:

HAZARD INlEX HAZARD INlEX INCREMENTAL
CHEMCAL YOUTH AI:U..T CAPCER FISK

Benzo~)anlTaC8ne O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftu01lnthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~)~ne O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(1,2,3-cd)wene O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-000 O.OOE+OO O.OOE+OO 8.37E-07
4,4'-OOE O.OOE+OO O.OOE+OO 5.88E-08
4,4'-oor O.OOE+OO 2.41E-03 1.44E-07
'-sene . OOOE+OO 7.42E-04 1.34E-07
Br,1ll1Tl oOOE+OO 375E-0lS 288E-07
BaO'I oOOE+OO '·80E-03 oOOE+OO
OIttnllm OOOE+OO , 04E-02 O.OOE+OO
",ngBnes9 oOOE+OO 354E-02 O.OOE+OO
va~cllITl oOOE+OO , eSE-04 O.OOE+OO

0 oOOE+OO OOOE+OO O.OOE+OO
0 Ooof.oo OooE.OO OOOE+OO
0 000f.00 000£+00 o OOE+oo
0 000f·00 000E+00 oOOE+oo
0 OooE.oo oooE+oo O.OOE+OO
0 oOOE+oo OOOE+OO O.OOE+OO
0 o OOE+oo OOOE+OO O.OOE+OO
0 OooE.OO oooE+oo O.OOE+OO
0 000£.00 O.ooE+oo O.ooE+oo
0 oooE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+OO
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.ooE+oo O.OOE+OO O.ooE+OO
0 O.OOE+oo O.OOE+oo O.ooE+OO
0 O.ooE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+oo O.OOE+oo
0 O.OOE+OO O.ooE+OO O.ooE+OO

TOTAL O.OOE+OO 5.teE-02 1.48E-oe



RIS< ASSESStJENT SPREADSHEET - DRECT DEFNJIL C~ACT WITH SEIJ~

SITE NAM::
LOCATION:
DATE:

SI TE 2 - MEA A DOWNSTREAM; ~RTH LN<E
NSB-NLON, mOTON, CO~EcnCUT
01/10/95

EXP~SCEr-wlO CH..D RECFEATICN/t. U!:£R; CTE

RB..EVANT EQUATlct'ol:

Wt-i:FE'

[EX - (CxSAxAF icMSxEF xED)/(BWxAT x1ES)

C - CCNCENTRATION IN sa.. (MlKG)
51'1 - YOUTH 9(IN Slff~~ r-D OM]AY)
~ • ADU. T9<lN !l.n1C£ IIP£A ISO 0Ml'Y)
~ • 1O£J£NCE FK;T(71 p.4G'SO eM)

3160
o

0.2
-

MS • ~nON FlVICnDN
PE0Wlt mACTlON)

va;5:
BNAS'PESTl ODES:
PCBS'
~TA..S

0.5
0.05
0.05
0.01

Ef, - YOUTH 0lJ'()S.ffF~ fJAYSr'YEAA): 28
EF2 • 1U.lTEXPa5lff FR:a...eNCY (DAYS/YEM): 80
ED' • YOUTH~~nct'ol (YEAffi): e
EIll • ADU. TEXPa5lff OJ\AnDN (YEMS): 1
BWt • BCDY WElG-fT ALX1£~ 1(0) 40
awl • BCDY WElG-fT AOJ..T f(G). 70
AT1 • AVE1WJI~ n~ PAYS).~NCDENS(Ya.JTH): 2180
AT2 • AVffiAGl~ nM: PAYS). NCJIICAfnNOOENS (ADU.T): ..385
AT3 - AVERAGl~ TIM: (DAYS). CARONOOENS: 25550

£ETEAM~CCNVERSct'ol FACTffiS:
lEX .. (q*(SASQ CM)*W'~aCM)*(MS)*(EF DAYSr'YEAR)*lEDYEMS)/(AT DAYS)/(EJNKG)/(1 KQ'1ff1~

OO!:£yt1Jtl "" (CF1)*(C)*(ftBS) CF1 = 1.21E-06 CAr'CER RS<"" (CF:3)*(C)*(MS)
OO!:£ac1Jtt"" (CF2)*(q*(ABS) CF2 = O.OOE+OO

CF3= 1.04E-07



RIS< ASSESSt.£NT SPREADSHEET - ORECT [EfN)lL CCWTACT WITH SEDt.£N"T U'AI£. TWO)
SITE 2 - MEA A DOWNSTREAM; flVRTH UII<E
EXPOSURE SCENARIO: CHlD RECFEATIaw.. USER; CTE
CALCLlATE oos=5:

O£MCIt..

ksenk:
BlI'Y!lln1
MlngIlnese
","ory

C (MG'<G) .

4.5
0.38
177

7

ABSOOPTION
FRACTl~

0.01
0.01
0.01
0.01

ANilUPL YWTH ANilUPL ADlLT lIFETIt.£ AVERAGE RFD
DOSE (MG~ntDAY) DOSE ~ntDAY) DOSE ~ntDAY) (M~af[)I\Y)

5.44E-08 O.OOE+OO 4.88E-09 2.80E-04
4.35E-09 O.OOE+OO 3.73E-10 2.50E-04
2.14E-08 O.OOE+OO 1.83E-07 1.50E-04
8.46E-08 O.OOE+OO 7.25E-09 1.50E-05
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO . O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+Oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOEi'OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

CSF
t<G-DAT/MG)

1.80E+OO
8.80E+01



RIS( ASSESSM:NT SPREADSHEET - llRECT I:EFNJIL CCWTACT WITH SElJM:NT (pAGE THREE)
SITE 2 - AREA A DOWNSTREAM;~ LN<E
EXPOSURE SCENARIO: CHlD RECAEAna-w.. USER; CTE
CETERMl~ HAZAFD INDICES PNO CNl/CEA Rl9<:

HAZARD INlEX HAlMD INI:EX INCREMENTIt.
a-tEMCIl. YOUTH ArU...T CANCER FISK

f1rsenlc 1.i4E-04 O.OOE+OO 8.39E-09
BB)'tlum 1.74E-05 O.OOE+OO 3.21E-08
M1ngenes8 1.43E-02 O.OOE+OO O.OOE+OO
MlI"asy 5.84E-03 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 oOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO OOOE+OO O.OOE+OO
0 oOOE+OO OOOE+OO O.OOE+OO
0 oOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO oOOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIt. 2.01E-02 O.OOE+OO 4.05E-08



RISK ASSESSM:NT SPAEADSHEET - DAECT D::FYNt.. C~ACT WITH SEDM:NT

SITE NAM::
LOCATION:
DATE:

SI TE 2 - AREA A DOWNSTREAM; PoKJATH lJlKE
NSB-N..ON, mOTON, CO.....ECTlCUT
01/10$5

EXP09.ff SCl:NAAlQ CHlD RECFEATICJIlIt.. USER; I'M:

foBS • AmDfl'TIQN FRACTION:
PEOWL FRACTlON)

RELEVA'IT EQUATIO'oI:

M-£~:

I::EX .. (C x50\ x~ x foBS xEF xED)/(8W xAT x 1E6)

C .. CCM:ENmATIQN IN sa... (M3.4<G)
~1 .. YOUTH 9<IN SlffAa: MEA r-D~Y):
5A2 .. 1OU.T 9<IN 9..ff1CE f1PE.A (SO~Y):
/IF ... AO-EJ9CE FACTOR (MG'SQ CM):

VOCS:
Bf'¥\S'PESTl ODES:
PCBS:
M:TA..S:

EF1 • YOUTH E:XP09...ff FAEQLENCY pAYSlYEAR):
EF2 • 1Dll..TEXPCB..A: FREaJENCY (tY\YS/YEftRl:
ED1 • YOUTH E:XP09...ff DUV\TICf'l (YEAffi):
ED2 • 1OU.T EXPCf5lff IJJV\TION (YEMS):
BWl • BCDY WBGHT AI:Xl..Es::ENT ~G):

BVQ • BCDY WBGHT AD.J..T f(G):
AT1 • AVEAIG~ TIM: pAYS), NC:NCAR:1NOOENS (y0JTH):
AT2 • AVERAGI~ TIM: pAYS), NCNC.AfCINOOENS (ADlLT):
AT3 - AVERAGI~ TIM: pAYS), CIlflONOOENS:

3150
o
1

0.5
0.05
0.05
0.01

28
80

IS
1

40
70

2190:
.. :....~...
25550

lETERMI~CCN/EAS 0'01 FACTrn5:
rEX .. (q*{SA &J CM)*W=~a CM)*(foBSl*(EF DAYSlYEAA)*(ED YEAAS)/CAT I:Y\YS)/(eNKG)/(1 KG'1EB M3)

OOS:ywtl .. (CF1)*(C)*(A8S) CF1 .. 8.04E-06 CAN:ER AS< = (Cf3)*(C)*(foBS)
OOSEac1Jlt ... (CF2)*(q*(A8S) CF2.. O.OOE+OO

0=3= 5.18E-07



RIS< ASSESSM::NT SPREADSHEET - DRECT ~RNL CCWTACT WITH SEDM::NT (pAGE lWO)
SITE 2 - MEA A DOWNSTREAM; foIJRTH LN<E
EXPOSURE SCENARIO: CHLO RECFEATI~USER; FNE
CALCll.ATE OOs=5:

D-iEMCAL

ksentc
BgylRlJT1
Mlnganes8
Mlrary

CtMGI'<G)

4.5
0.36
177

7

ABSORPTION
FRACTION

0.01
0.01
0.01
0.01

AN4UAL YOUTH AN4UAL AOu...T UFETlh£ AVERAGE RFD
OOSE~OOmOOSE~~OOmOOSE~OOmtMGI'<~~

2.72E-07 ·O.OOE+OO 2.33E-08 2.80E-04
2.17E-08 O.OOE+OO 1.88E-09 2.50E-04
1.07E-05 O.OOE+OO 9.17E-07 1.50E-04
4.23E-07 O.OOE+OO 3.62E-08 1.50E-05
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
oOOE~OO O.OOE~OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE~OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO .
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

CSF
I<G-[)AY/MG)

1.80E+OO
8.80E+01



AIS< ASSESSP.£NT SPAEAD9-iEET - (JAECT [EFN/t.. C~ACTW1TI-i SEJ:JP.£NT ~ACE. TI-iAEE)
511£ 2 - AREA A DOWNSTREAM; NJATI-i LAKE
EXPOSUAE SCENARIO: CHLD AE~nCJlUlLUSEA: ~E
[£TERMl~ HAZARD INDICES /JKJ CANCER AIS<:

HAlAAO INDEX HAZNlD INDEX INCAEMENTPL
D*:MCIt. YOUTH ADU..T CMCEA FISK

ksenlc t.71E-04 O.ooE+oo 4.19E-08
B~Bln1 8.70E-05 O.ooE+oo 1.80E-07
Mlngenese 7.13E-02 O.ooE+oo O.ooE+oo
MB"ary 2.82E-02 O.ooE+oo O.ooE+oo

0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 000£+00 OooE+oo O.ooE+oo
0 000f+00 000£+00 OooE+oo
0 000f+00 000£.00 OooE+oo
0 000f·00 000£+00 OooE+oo
0 000E+00 000£+00 O.ooE+oo
0 000£+00 o ooE+oo O.ooE+oo
0 000£+00 o ooE+oo O.ooE+oo
0 000f.00 000£.00 O.ooE+oo
0 000f.00 000£+00 OooE+oo
0 000f.00 000f.00 OooE+oo
0 000f.00 000£+00 . OooE+oo
0 000£+00 OooE+oo O.ooE+oo
0 000£+00 OooE+oo O.ooE+oo
0 000£.00 O.ooE+oo O.ooE+oo
0 000f.00 OooE+oo O.ooE+oo
0 000£.00 O.ooE+oo O.ooE+oo
0 000£+00 O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+Oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo . O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE..-oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo

TOTPL 1.01E-01 O.OOE+OO 2.02E-07



Rl9< ASSESSM:NT SPREADSHEET - DAECT[E~ CONTACT WITH SrnM:NT

SITE NAM::
LOCATlON:
DATE:

SI TE 2 - MEA A DOWNSTREAM; m1TON OOAO
NSB-NLON, alOTON, CONNECTICUT
01/10/95

EXP09.ff SCENARIO CHLD AECFEATl (Nt(.. ~R; CTE

,4tBS - ftB3)ff'TlON FRACTION:
P:OMAI... FRACTlON)

RB..EVANT EOUI'TICl'I:

WI-£~:

[EX - (C X SAxAF X ABSx EF X ED)/(BWxAT X lEa)

C - CCNCENTRATlON IN SOL (M3KG)
SA1 - Y'OlJTH S<IN SlHMJ:. MEA (SO D.NDAY):
SAO! - K)lJ...TS<JN 9..ffICE f1f£A (SO CMJOAY):
~ -~FACTOR~CM):

vcx;5:
BNAS'PESTl ODES:
PCBS:
M:TJIl.S:

EFt - Y'OlJTH EXPOS.ff F~OLENCYPAYS'YEAA):
EF2 - K)lJ...TEXPCS.ff FREa.JENCY (OAYStyEAA):
EDt - Y'OlJTH E:XP()9.ff DlRAnCN (YEARS):
ED2 - K)lJ...T EXPCElRE~nON (YEMS):
BW1 - BCDY WEIGHT ArXl.ESCENT (KG):
BVQ - BCDY WEIGHT AO.J..T t<G):
ATt - AVERAGlf'oG nM: pAYS). NCJoCAFONOGENS (Ya.JTH):
AT2 - AVERAGlf'oG TlM: pAYS). NCJoCAFONOGENS (ADU..T):
AT3 - AVERAG1f'oG TlM: (DAYS), CAAONOGENS:

3150
o

0.2

0.5
0.05
0.05
0.01

28
80

8
1

40
70

.. 219('::
<385
25550

l:ETEAMI~CCNlIERSCl'I FACTrn5: J

IE( ... (C)*lSJ\ sa CM)*(AF M3'SQ CM)*(ABS)*(EF DAYSlYEAA)*(ED YEAAS)/CAT DAYS)/(EM'KG)/(l K~lEB~)

OOSEyaJf'l '" (CF1)*(C)*(ABS)
OOSEac1Jtt = (0=2)*(C)*(ABS)

CFl ==
CF2 =

1.21E-06
O.OOE+OO

CMCEA ASK = (CF3)*{C)*(ABS) 0=3= 1.04E-07



AIS( ASSESSM:NT SPREADSHEET - DAECT [I:FNJ\L. C~ACTWTH SEInENT U'N:£. TWO)
SITE 2 - AAEAA DOWNSTREAM; TAlTON FUAD
EXPOSURE SCENARIO: CHlD AECFEATI~USEA; CTE
CALCl.LATE oos::s:

ANlUAL YOUTH ANlUAL ADlJ..T L1FET1M: AV'ERN:£. AFD
DOSE ~GfOAY) DOSE (MG,KGfOAY) DOSE (MG,KGlDAY) (MQlKGfDAY)CHEMCJIl.

BenzOO!)mtTacene
Benzo¢:l)~01lnthene

BenzOO!)~
Ind9no(12,3-cd)~
4,4'-[])()
4,4'-£DE
4,4'-ooT
ka:lcr -1200
ksenc
BS'Y'Il6l1
Bat71
OIctnum
MingBnese
2-NtoIInilne

C(M~G)

0.7
0.5

0.41
0.75

eo
8.3

7
0.28

7.5
5.4

870
1311
238
3.1

ABSOOPTIDN
FAACT1~

0.05
0.05
0.Q5
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01
0.01
0.05

4.23E-08
3.02E-08
2.48E-08
4.53E-08
5.44E-06
3.81E-07
4.23E-07
1.89E-08
9.06E-08
8.52E-08
1.05E-05
1.87E-07
2.85E-06
1.87E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.82E-09
2.59E-09
2.12E-09
3.88E-09
4.88E-07
3.28E-08
3.82E-08
1.45E-09
7.77E-09
5.59E-09
9.01E-07
1.43E-08
2.44E-07
1.81E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.00E-05
2.80E-04
2.50E-04
4.50E-03
1.S0E-OS
1.50E-04
8.00E-05

CSF
f(G-QAY/MG)

3.00E-01
4.20E-01
4.20E-01
7.70E+OO
1.80E+OO
8.80E+01



R's< ASSESSM::NT SPREADSHEET - DRECT (EFNJIt. CCWTACT WITH SEDM:NT (pAGE THREE)
SITE 2 - AREA A DCMNSTAEAM; mtTON OOAO
EXPOSURE SCENARIO: CHLD AECFEAn~USER; CTE
lETEAMIN: HAZAf{) INOIa:S N£J CANCER AlS<:

HAZARD INIEX HAZARD INIEX INCAEMENTIl.
CHEMCIl. YOUTH AD.J...T CNCEA FISK

BenzoO;i)antTacene O.OOE+OO O.OOE+OO O.OOE+OO
BenzoOJ)ftua1lnthene O.OOE+OO O.OOE+OO O.OOE+OO
BenzoOi)PV!"8"9 O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(1.2.3-cd)Pi'1'"8 O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-[l)() O.OOE+OO O.OOE+OO 1.40E-07
4,4'-00E O.OOE+OO O.OOE+OO 1.37E-08
4,4'-[])T 1.GeE-03 O.OOE+OO 1.52E-08
ka:ta-l200 1I.4eE-04 O.OOE+OO 1.12E-08
kseAc 324E-04 OOOE+OO t.40E-08

~'l6I'I 28tE-04 O'OOE+OO 481E-07
Baon 234E-03 OOOE+OO O.OOE+OO
QlctnlJm U1E-02 OOOE+OO O.OOE+OO
"'fVInese t80E-02 o OOE+OO O.OOE+OO
2-NtoB....'ne . 312£-03 o OOE+OO O.OOE+OO

0 o OOEtOO OOOE+OO O.OOE+OO
0 o OOEtOO OOOE+OO OOOE+OO
0 o OOE tOO OOOE+OO OOOE+OO
0 o OOEtOO OOOE+OO OOOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO
0 o OOEtOO OOOE+OO O.OOE+OO
0 OOOEtOO OOOE+OO O.OOE+OO
0 OOOEtOO OOOE+OO O.OOE+OO
0 OOOE+OO OOOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+90 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIl. 3.81E-02 O.OOE+OO 1I.75E-07



RI9< ASSESS~NTSPREADSHEET - DAECT[E~C~ACTWITHSED~

SITE NAM::
LOCATION:
DATE:

SITE 2 - AREA A DCMNSTAEAM; TAlTON ROAD
NSB-N..~. rnOT~. CONIIECllCUT
01/10195

EXP03.ffSCE~Q CH..D AECfB\TIGIIt. LHR;~

AElEVANT ECUATtOll:

~FE

[EX - (ex SA xAF xABS x EF x ED)I(BWxAT x lEe)

C • CCN:ENmATI()r\IIN SCI..~
~, - YQJfH 9<IN 9.ffN:£ 1F£.A (3J OMJAY)'
~ • OJ. T9<JN 9JT ICf. NVIlSO 0MlAY)
M .~rICT~~CM)

3150
o
1

lIeS • ~TI()r\I mACTION
fJEOWil rnACTlON)

vccs:
BNAS'PESTI aDES:
PCffi'
~Hl.S

0.5
0.05
0.05
0.01

EF, • YQJfH EXP09..A: F~CLENCT D\YS'YEAA): 28
EF2 - KU.. TEXPCB.ff ~a.£NCY (OAYSlYEM): 80
ED' - YQJfH EXPOS.ff CJlnTICN (YEARi): e
EIlIl • OJ. TEXPCB.ff D..I\ATI()r\I~: 1
BW'I • BCDY WBe»-rr AlX1...E~ t(O): 40
BWl • BCDY WEle»-rr Nll.T t<G): 70
AT' • AVBWJ~ TI~ PAYS). NCN:AFONCX3ENS (YaJTH): 2190
AT2 • AVERAGI~ TIM: pAYS), NCN:AfONOOENS (H)l.1..T): ::385
AT3 - AVERAG!~ TIM: pAYS). CAAONOOENS: 25550

CETEAMI~ CONVEASCN F1CTOAS:
[EX ... (C)*(SA &l CM)*(AF~a CM)*(ABS)*(EF DA'(S'YEAR)*(ED YEARS)/CAT [lo\YS)/(EM'KG)/(1 KG'1~ W)

OOS=yt1J1h c (CF1)*(Cr(ABS)
oos:&c1JIt = (0=2)*(C)*tABS)

0=1 ::
0=2 =

8.04E-oe
O.OOE+OO

CMCER RS< = (CF3)*(Cr(ABS) 0=3= 5.18E-07



AIS< ASSESS~NT SPAEADSHEET - DAECT [EFNIt. CONTACT WIlli SEDr.tENT (PN:£ TWO)
SITE 2 - AAEAA DOWNSTREAM; mlTON fDAD
EXPOSURE SCENARIO: CHLD AECFEATI~ USEA; FNE
CltLClLATE~:

D-EMC1t. C(MGI'<G)
ABSOOPTION
FAACTIa.I

~UJIL TOOTH ANoIUlt.ADl1.T UFETI~AVERAGE AFD
OOSE~~~~OOSE~~~OOSE~~~(MGI'<~~

CSF
I<G-DAT/MG)

BenzOOl)a"1h"acene
Benz~)lkJaanthene

BenzoOill¥909
Indeno(12,3-cd)1¥909
4,4'-(l)()
4,4'-roe
4,4'-ooT
A-a:u -1::lB)
A-W1IC

~tU"
fbO".
~

Mlngsnne
2 -"'toa,..lne

0.7
0.5

0.41
0.75

90
8.3

7
0.28
71
14
'10
UI
ue
3 ,

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
00'
00'
001
00'
001
005

2.11E-07
'.51E-07
1.24E-07
2.27E-07
2.72E-05
1.90E-08
2."E-08
8.48E-08
4.53E-07
328E-07
528E-05
834E-07
1.43E-05
1I.38E-07
O.OOE+OO
OOOE+OO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.81E-08
1.29E-08
1.08E-08
1.94E-08
2.33E-08
1.83E-07
1.81E-07
7.25E-09
3.88E-08
2.80E-08
4.50E-08
7.15E-08
1.22E-08
8.03E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO·
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.OOE+OO
O.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.00E-05
2.80E-04
2.50E-04
4.50E-03
1.50E-05
1.50E-04
8.00E-05

3.00E-01
4.20E-01
4.20E-01
7.70E+OO
1.80E+OO
8.80E+01



RI9< ASSESSttENT SPREADSHEET - [JRECT [J:FN!t.. Ca-rrACT WITH SEDlttENT (pAGE THREE)
SITE 2 -AREA A DOWNSTREAM; TRITON OOAD
EXPOSURE SCENARIO: CHLD AEC~nONlt..USER; ~E
CETEAMlJIoE HAZAR) IN[JCES N.cJ eN-K:EA AlS<:

HAZMDINlEX HAZAADIMEX INCREMENTJIl.
OiEMC/t. YOUTH AI:Ll.T CMCEA FISK

BenzoO!)WltTacene O.OOE+OO O.OOE+OO O.OOE+OO
BenzOOJ)l\Jaanthen8 O.OOE+OO O.OOE+OO O.OOE+OO
BenzoO!)~ O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12,3-cd)~ O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-1DD O.OOE+OO O:OOE+OO 8.99E-01
4,4'-1DE O.OOE+OO O.OOE+OO S.8SE-08
4,4'-ooT 5.29E-03 O.OOE+OO 1.S1E-OS
kcx:ta -1200 423E-03 O.OOE+OO 5.58E-08
ksenlc te2E-03 O.OOE+OO 8.99E-08
BlWY'I~ '.30E-03 OOOE+OO 2.40E-08
Beron U1E-02 oOOE+OO O.OOE+OO
QlctnkJm 558E-02 OOOE+OO O.OOE+OO
M1ngBnes8 8.50E-02 O.OOE+OO O.OOE+OO
2 -NitoBrllne· '.5eE-02 O.OOE+OO O.OOE+OO

0 OOOE+OO OOOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 oOOE+OO oOOE+OO O.OOE+OO
0 oOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTJIl. 1.90E-01 O.OOE+OO 3.37E-08



RIS< ASSE55~NTSPREADSHEET - lJRECT[E~ CCWTACT WITH SElJP.£NT

SITE NAAE:
lOCAllON:
DATE:

SITE 2 - NtEAA DOWNSffiEAM; WAt-DO AVENJE
NSB-N..ON, mOTON, COPoNECllCLn"
01/10/95

EXPOS.JRE SCENl'RlO: CH...D RECFEATIo-vt.. USER; CTE

AB..EVANT ECUATICJ'oI:

WH:~

[E( - (C x SA xAF xABS x EF x ED)/(8W x AT x 1Ee)

C - CCH:ENTRATION IN SC1 (M3.4<G)
SA' - YOUTH 9<IN Slff~ N'£A (SJ OMJAY):
SA2 - AOU..T9<IN S..ffK;E~ (SQ 0w\0l\Y):
K - All-£FE'CE FIlCTOR (MG'SQ CM):

3150
o

0.2

165 - AB3JFPTIQN FA.ACTlON:
PEa~ FRACTlON)

V{X;S:

BNAS'PESTIODES:
PCBS:
~A..S:

0.5
0.05
0.05
0.01

Ef 1 - YOUTH EXPOS..ff F~CLENCYPAYS(fEAR): 28
EF2 - AOU..T~ F'R:CLlENCY (DAYS/YEAAJ: 80
ED1 - YOUTH EXPOS..ff 0l..RATICJ'oI (YEAffi): e
ED2 - AOU.. TEXPail..AE D...fV'TIQN (YEMS): 1
BWt - BCDY WElGHT ACO..E~ 0(0): 40
awl - BCDY WElGHT AlJ.J...T t<G): 70
AT1 .. AVERIG~TI~ ~AYS).NONCAFONOGENS (YU1TH): 21~:
AT2 .. AVERAG1~TI~ ~AYS).NCJ'oICAfDNOOENS~1): '•. :3$$
AT3 .. AVEAAG1~TI~ lDAYS). CAAONOOENS: 25ssi

lETERMIr-E CCJIIVERSCN FACTa'lS:
[E( .. (C)*(SA &J CM)*(AF PvG'SQ CM)*(ABS)*(EF DAYS(fEAR)*(ED YEMS)/CAT DAYS)/(BWKG)/(1 KG'1Ef1 M3)

OOSEywtl = (CF1)*lC)*(,A8S) CF1 = t.21E-06 CAtoCER RS< =(CF3)*lC)*(ABS)
OOSEac1Jtt = (CF2)*(C)*CABS) CF2 = O.OOE+OO

CF3= 1.04E-07



RIS< A5SESS~NT SPREADSHEET - [JRECT lI:~ CDfl"ACT WITH SEDr.£NT (pAaE.1WO)
51 TE 2 - MEA A DOWNSTREAM; WAt-DO AVENJE
EXPOSURE SCENARIO: CHLD RECI£ATla-IPL USER; CTE
CALCLLATE OOSES:

Q-fEMC1l. C (MG'<G)
ABSOOPTION
FRACTION

MfooIUJIL YWTH MNUJIL ADULT UFETl~ AVERAGE RFD
OOSE~~~mOOSE~~mOOSE~~m~~~~

C5F
t<G-DAY/MG)

BenzoOl)antTaC8f19
Benzo(b)lIualln1tlene
BenzoOl)pjr8f18
Indeno(12.3-cd)PV"9"8
4,4'-lDD
4.4'-[DE
4,4'-ooT
kserik:
B8";11l6T1
Baon
"-ngBnne

0,78
0,S2
0,84

1.2
t700

28
240
4,2

058
4100

238

O,OS
0,05
0,05
0.05
'0.05
O.OS
0.05
0,01
0.01
001
001

4.7IE-08
3,t4E-08
3.87E-08
7.2SE-08
t.03E-04
1.89E-06
t.45E-05
6,07E-08
7,01E-09
4,tSE-OS
2.8SE-oe
o,ooe+oo
O,OOE+OO
O,OOE+OO
O,OOE+OO
O.OOE+OO
o OOE+OO
oooe+oo
O,OOE+OO
O,OOE+OO
O,OOE+OO
O,OOE+OO
O,OOE+OO
O,OOE+OO
O,OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo

.0.ooE+00
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.OOE+OO

O.ooE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O,OOE+OO
O,OOE+OO
O.OOE+OO
O,OOE+OO
O,OOE+OO
O.OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.OOE+OO
O.OOE+oo
O.OOE+OO
O,OOE+OO

4.04E-09
2.89E-09
3.31E-09
8.2tE-09
8.80E-06
t.4SE-07
t.24E-06
4.35E-09
8.0tE-tO
4.25E-06
2,44E-07
O,OOE+oo
O.OOE+OO
O.OOE+OO
O,OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO '
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo

4.00E-04
2.80E-04
2.50E-04
4.50E-03
t.50E-04

3.00E-Ot
4.20E-Ot
4.20E-Ot
t.80E+oo
8.80E+Ot



RI9< ASSESSflENT SPREADSHEET - DAECT [EFNJIL Ca-lTACT Vt'ITH SElJr.£NT ~N3E THREE)
SITE 2 - AREA A DOWNSTREAM; WAt-DO AVEPiUE
EXPOSURE SCENARIO: CHlD RECAEAn~USER; CTE
CETEAMlf\E HAZAfU INDlCl:S NolO CANCER R19<:

HAZMDI~ HAZARD INIEX INCREMENTJIL
D-EMC1l. YOUTH AlU....T CANCER FISK

Benz~)a"1fTBcene O.OOE+OO O.OOE+OO O.OOE+OO
Benz~)I'uCJ'8nthene O.OOE+OO O.OOE+OO O.OOE+OO
Benz~)wene O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(12,3-cdJwene O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-1DD O.OOE+OO O.OOE+OO 2.84E-08
4,4'-!DE: O.OOE+OO OOOE+OO 8.09E-08
4,4'-OOT 382E-02 O.OOE+OO 5.22E-07
flfMr*: t 11£-04 OOOE+OO 7.83E-09
e.ytlll'l .tOf-oe 000£+00 SHE-OS
Baon t lOf-02 000£+00 O.OOE+OO
"-rv-nne t tOf-02 000£+00 o OOE+OO

0 000£+00 o OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO OOOE+OO O.OOE+OO
0 OOOf-OO 000£-00 OOOE+OO
0 OOOf.oo 000f.00 O.OOE+OO
0 o 00f. 00 o 00t!.00 O.ooE+OO
0 000f.00 oooe+oo . O.OOE+OO
0 o ooe+oo O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£-00 OOOE+OO O.OOE+OO
0 000f+00 OOOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO .• O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOEHIO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.OOE+oo O.OOE+oo
0 O.OOE+OO O.ooE+oo O.OOE+OO

TOTJIL 8.85E-02 O.OOE+oo 3.28E-08



Rl9< ASSESSaoENT SPREADSHEET - DRECT[E~ CCWTACT WITH Srnr.t=NT

SITE NAM::
LOCATION:
DATE:

SITE 2 - MEA A DOWNSTREAM; WAt-DO AVENJE
NSB-N..(»Il. mm~. CON'4ECTICUT
01'to~

E)(f'()9.ff SCl:NARO: 0-«...0 RECFEATICN/t.. LB:R; FME

RELEVN-lT EQUATI(J\I:

Wt-£FE:

DEX - (C x50\ xAF xJlBS xEF xED)/(8W xA~ x1E6)

C - cacENTRATION IN SaL ~G1
50\1 - YOUTH S<IN SlffACE fIREA (SJ OoMJAY):
SA2 - AOU.T9<IN 9..ffN:;E f1f£A (SO CMf[lI\Y):
/iF - AO-£fE\oICE FACTOR (MG'SQ CM):

3150
o
1

ABS - ABs:H'TION FRACTION:
PEOMIliI... ffiACTlON)

va;S:
BNASt'PESTl ODES:
PCBS:
~J\..S:

0.5
0.05
0.05
0.01

EF' - YOUTH E)(p()gff FRECLENCY PAYS'YEAR): 28
EF2 - AOU.TE:XPa5\.R: FREa.£NCY (OAYStyEN'l): 80
EDt - YOUTH EXPOSJAE QlRATI(J\I (YEARS): .8
ED2 - AOU.TEXPCBRE OJ\ATION (YEMS): .'. 1.
BW1 - BCDY WBGiT ArXl..ESCENT {KG): . 40'
BW2 - BCDY WBGiT AD..l...T t<G1: 70
ATt - AVERAGING TIM: pAYS). NCl'ICAR:INOOENS (YOJTH): 2190
AT2 - AVERAGlNG TI~ (DAYS), N~INOOENS (AOlLT):.3es'
AT3 - AVERN31NG TIM: (DAYS), CAAONOGENS: 25550

DETERMlI\E CCNIERS (J\I FACTOOS:
DEX '" (C)*(SA 00 CM)*(AF tlGSQ CM)*(ABS)*(Ef OAYS'YEAA)* (EO YEAAS)/CAT DAYS)/(BWKG1/(1 K~1EB M3)

OO~ywt1 c CCFWlCr CABS)
OOSEac1Jlt c (CF2)*(C)*(ABS)

CFt =
CF2 =

6.04E-06
O.OOE+OO

CMCER AS< = (CF3)*{g*(JlBS) CF3c 5.18E-07



RIS< ASSESSW:NT SPREADSHEET - (JRECT lElWAl... CONTACT Vt1TH SrnP.£NT (pAGE TWO)
51 TE 2 - MEA A DOWNSTREAM; WAHOO AVENJE
EXPOSURE SCENARIO: CHlD REC~nDol~USER; FNE
C6LCl..LATE oos:5:

CHEMCIt.. C (MGlKO)
ABSOOPTION
FRACTIDoi

~UR.. YOUTH ~UR.. ADu...T L1FETIW: AVERAGE RFD
OOSE~OO~OOSE~OO~OOSE~OO~(MGIK~~

CSF
O<G-QAY/MG)

Benzotl)wlfTacene
BenzC$)IkJCJlInthene
Benzotl)pyrene
Ind9no(l.2,3-cdlwene
4.4'-[]J()
4.4'-[DE
4.4'-OOT

"senIc
Bwylll.m
Beron
MlngRnese

078
052
0.84

1.2
1700
. 28
240
4.2

0.58
4100

23e

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
0.01

2.38E-07
1.57E-07
1.93E-07
3.S2E-07
5.13E-04
8.4SE-OS
7.25E-05
2.54E-07
3.50E-08
2.48E-04
1.43E-05
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.OOE+OO
O.ooE+oo

2.02E-08
1.35E-08
1.SSE-OS
3.11E-OS
4.40E-05
7.25E-07
8.21E-OS
2.17E-08
3.ooE-09
2:12E-05
1.22E-08
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.OOE+oo
O.ooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO

4.ooE-04
2.80E-04
2.50E-04
4.50E-03
1.50E-04

3.ooE-01
4.20E-01
4.20E-01
1.80E+00
8.80E+01



RIg( ASSESSM:NT SPREADSHEET - lJRECT £EFN!t.. Ca-rTACT VlIITH SElJM:NT (PN:£. THREE)
SITE 2 - MEA A DOWNSTREAM; WAt-DD AVEMJE
EXPOSURE SCENARIO: CHLD RECf£ATI(JIl)ll. USER;~E
[ElERMIr-E HAZAft) INDICES MID CANCER RlS<:

HAZARD INtEX HAZARD INtEX INCAEMENTJIL
D-fEMC1t.. YOUTH AI:ll...T CNCEA RISK

Benzo03)antTac:ene O.ooE+oo O:ooE+oo O.ooE+oo
Benzo(b)llucrantheml O.ooE+oo O.ooE+oo O.ooE+oo
BenzoOJ)wune O.ooE+oo O.ooE+oo O.ooE+oo
Indeno(12,3-cd)wune O.ooE+oo O.ooE+oo O.ooE+oo
4,4'-[)){) O.ooE+oo O.ooE+oo 1.32E-05
4,4'-[DE O.ooE+oo O.ooE+oo 3.04E-07
4,4'-OOT 1.81E-Ol O.ooE+oo 281E-08
flfseric lI08e-04 O.ooE+oo 3.91E-08
BwytII6T1 1 4OE-04 o.ooe+oo 2.58E-07
Baon IIOE-02 o,ooe+oo O.ooE+oo
MlngBnese IIIOE-02 o ooE+oo O.ooE+oo

0 o ooE+oo oooe+oo O.ooE+oo
0 o ooe+oo o ooE+oo O.ooE+oo
0 o ooe+oo o ooE+oo O.ooE+oo
0 o ooe.oo o ooe.oo O.ooE+oo
0 oooe.oo OooE.oo O.ooE+oo
0 000£.00 OooE.oo OooE+oo
0 o ooE.oo o ooe+oo O.ooE+oo
0 o ooE+OO oooe+oo O.OOE+OO
0 o ooE+OO O.OOE+oo O.OOE+OO
0 o OOE+OO oooe+oo O.OOE+oo
0 o DOE. 00 O.OOE+oo O.OOE+oo
0 o ooe+oo O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+OO
0 O.ooE+oo O.OOE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+Oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTJIL 3.32E-01 O.OOE+OO 1.84E-05



RIg( ASSESSr.£NT SPREADSHEET - DIRECT 1:ERNt.. CONTACT WITH SElJr.£NT

SITE NM'E:
LOCATION:
DATE:

SITE 2 - MEA A DOWNSTREAM; OBDA
NSB-N..Df. GlOTDf. COPooNEC11CUT
01/10/95

EXP09.ff SCENI\RIO: CHlD RECf£ATICJIUt.. USER; CTE

RaEVIWT EaUATI~:

WH:F£

[E( - (C X SA X~ xABSx EF xED)/(BWxAT x1E6)

C - coaNTRATIQN IN SC1. (MJKG)
~, - YOJfH 9<IN Slfl'Aa. IPE..A r.:D OMJAY)·
SA2 -~T 9<lN 9.JT ICE. 1PEA (SO~Y)
M -~rK;T~~CM)

3150
o

0.2

A6S - ~TIQN FRACTION
f)EOWt. FRACTION)

~:

BNAS'PESTl ODES:
PCffi'
'-ETA.S

0.5
0.05
0.05
0.01

ET 1 - YOJfH~ rF£QLENCY rJA,YSlYEAA). 28
ET2 -~TEJCP05l.A: FF£a.£NCY (DAYSfYEM): 80
ED1 - YOJfH EXPOS..AE 0lRATICN (YEAffi): e
ED:l -~TElCPailff [l.-"ATIQN~: 1
BWl - BCD'/' WEJeJ-iT AI:n.f&:ENT f(0) 40
BW2 - BCD'/' WEJeJ-iT AD..lT t<G) 70
AT' - AvevGP1«3 TI'-E PAYS).~~ (YOUTH): 2190
AT2 - AVEAIOP1«3 TI~ pAYS).~INOOENStADU-T): 385
AT3 - AVERAGlP1«3 TI~ (OAYS). C~ONOOENS: 25550

I:E1ffiMlN: CCNJERS~ FACTffiS:
lEC .. (C)*(SA sa CM)*(AF M31SQ CM)*(ABSl*(EF DAYS'YEAR)* lED YEARS)/CAT DAYS)/(ElWKG)/(1 KG{1EB ~)

OOSEywtl = (CF1)*{CrtABs)
009Eac1Jtt = (0=2)*(C)*(A8S)

0=1 =
0=2 =

1.21E-06
O.OOE+OO

~EA AS< = (CP.3)*{Cr(ABS) 0=3 = 1.04E-07



RIS< ASSESSM::NT SPREADSHEET - DRECT [EfWJIL CDITACT WITH SEIJM:NT (pM£. TWO)
SITE 2 - AREA A DOWNSTREAM; OODA
EXPOSURE SCENARIO: CHLD RECFEATI~USER; CTE
CALCll.ATE 003:5:

.~

~UIt.YOOTH ~UIt. ADlJ..T L1FETlM:: AVERAGE RFD
OOSE~~~~OOSE~~~OOSE~~~~~~~CHEMCJIL

Benzof:!)wIlTlIC8l19
Benz~)lUcnlnth8ne

Benzof:!)wene
Indeno(12,3-cd)wene
4,4' -[])()
4,4'-CDE
4,4'-CDT
fJrseric
~I\I1l

Eben
~()'n\Im

""9""
VlIred\l1l

C~G'<G)

0.85
0.75
0.59
0.38
300

15
37

3t9

"UOO
JOt
I~

84.

ABSOOrTION
FRACTIDIf

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.01
001
001
001
001
001

5.13E-08
4.53E-08
3.58E-08
2.17E-08
1.81E-05
9.06E-07
2.24E-06
4.82E-07
2.17E-08
;OOE-Q4
384E-07
I 23E-05
7.84E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
oOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+·OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.40E-09
3.88E-09
3.06E-09
1.88E-09
1.55E-06
7.77E-08
1.92E-07
4.13E-08
1.88E-09
8.80E-08
3.12E-08
1.06E-08
8.72E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.50E-04
4.50E-03
1.50E-05
1.50E-04
3.50E-04

CSF
O<G-[]AY/MG)

3.00E-01
4.20E-01
4.20E-01
1.80E+OO
8.80E+01



RIS< ASSE55M:HT SPREADSHEET - [JRECT (ER.N!L C~ACTWITH SElJM:NT (pAGE THREE)
SITE 2 - MEA A DOWNSTREAM; OOOA
EXPOSURE SCENARIO: CHlD RECAEAn~USER; CTE
CETERMlIIE HAZAf1) INDICES PHD CANCER R1S<:

HAZARD INrEX HAZMDINrEX INCREMENTAl...
D-fEMCAl... YOUTH AI:J.J...T CAf'CER FISK

BenzOOl)anfTllC8ll9 O.OOE+OO O.OOE+OO O.OOE+OO
BenzOOJ)1Iu011n1hen8 O.OOE+OO O.OOE+OO O.OOE+OO
BenzOOl)wene O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(l 2,3 -cd)PV"'"8 O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-[])() O.OOE+OO O:OOE+OO 4.66E-07
4,4'-[DE O.OOE+OO O.OOE+OO 3.26E-08
4,4'-00T 5.59E-03 O.OOE+OO 8.0SE-08
'ner«: 1.72E-03 O.OOE+OO 7.44E-08
Bwytll.fl1 11.70E-OS O.OOE+OO 1.60E-07
Baon 223E-02 O.OOE+OO O.OOE+OO
Qletnllm 242E-02 O.OOE+OO O.OOE+OO
",ngBneH I.22E-02 OOOE+OO O.OOE+OO
VlIredl.fl1 2.24E-03 O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 oOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO oOOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO

,,
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO I '

TOTAl... 1.38E-01 O.OOE+OO 8.14E-07



R19( ASSESSM:NT SPREA09-fEET - DRECT[E~ CONTACT WITH SEDlPtENT

SITE NAM::
LOCATION:
DATE:

SITE 2 - AREA A OOINNSTAEAM; OODA
NSB-N..Do.I, GAOTDo.I, CO...,ECTlCllT
01/10/95

EXPO~S~NAAlO: CHLO ~nCl'lA..U~R; ~E

RaEVMIT EQl.;\TI(III:

~RE'

[E( - (C X SA xAF xABS xEF X ED)/(BWxAT X lEE!)

C - CCH:ENTRAnQN IN sa.. (PvG4<G)
SA1 - YOUTH 9<IN SlffACE f1PE..A (S) ONDAY):
SA:;! • 1Ql..T 9<IN 9.ff ICE f1PE..A (SO CMIQo\Y):
1£ • AO-ER:NCE FN:;TOO~ CM)'

3150
o
1

ABS • ABSJff'nON FRACTlON:
PEOMl\l.. FRACT1ON)

IJ(X;S:

BNAS'PEsnOOES:
PCBS:
M:TA..S:

0.5
0.05
0.05
0.01

Ef 1 • YOUTH EXf'OS..I't: FAECLENCY pAYS'YEAA): 28
Ef2 • 1Ql..TEXPaSl.A: FRECLENCY (OAYS!YENl): 80.
EDl • YOUTH EXJ'OS.ff 0lJ'\AnCl'l (VENt;): IS
ED2 • ICU.TEXPCBff~nON (YE)lAS): 1·
BW1 - BCDY WBGHT AlX1..E~O(G): 40
BYQ • BCDY WBGHT AO..l..T f(G): 70
Art - AVEfW3lr-Gn~ pAYS). NCN:AFDNOOENS (VaJTH): 2180
AT2 - AVEfW3lr-Gn~ {OAYS). NCN:AFDNOOENS ~T): 305.
AT3 ... AVERAGlr-Gn~ (DAYS). CMONOOEN5: 25550

I:E1ERMI~ CCNVERS (III FACTffiS:
[E( .. (Q*lSA 00 CM)*(AF PvQSQ CM)*(JlB5)*(EF OAYS'YEAR)* {ED YEMS)/tAT DAYS)/(ENVKG)/(l KG(183 M3)

OO~ywtl ... (CFl)*~(ABS)
OO~8cUt = (CF2)*(q*CABS)

CFl =
CF2 =

8.04E-06
O.OOE+OO

CAf\CER R9< = (Cf3)*~(JlBS) CF3 = 6.18E-07



RIS< ASSESSPe£NT SPREADSHEET - DRECT[E~ CCWTACT NTH SEDPtENT ~N£ TWO)
SITE 2 - AREA A DOWNSTREAM; OBOA
EXPOSURE SCENARIO: CHLD RECAEATl~USER; FNE
CJlt.ClJ.ATE OO~:

NNUPL YC1JTH NNUPL ADll.T L1FEnPe£ AVERAGE RFD
OOSE~~~~OOSE~~~OOSE~~~tM~~~D-fEMC1l.

Benzofi)m1fTacene
Benzo(b)ftummthal19
Benzo03)P/fltOe
Indeno(12,3-cd)~

4,4'-1:DO
4,4'-[DE
4,4'-OOT
f1r5enlc
BwyII\IT1
Beron
OIetn",m
~ngllne!e

V8rectllTl

CtM~G)

0.85
0.75
059
0.38
300

15
37

30.0
1.11

8300
)()I
1020
840

ABSOOPTlDN
FAACTlOO

0.05
O.O~

0.05
0.05
0.05
0.05
0.05
0.01
0.01
001
001
001
0.01

2.57E-07
2.27E-07
1.78E-07
1.09E-07
9.06E-05
4.53E-08
1.12E-05
2.41E-06
1.09E-07
5.0tE-04
I.82E-oe
e. teE-OS
3.92E-oe
O.OOE+OO
O.OOE+OO
O.OOE+OO
oOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.20E-08
1.94E-08
1.63E-08
9.32E-09
7.nE-08
3.88E-07
9.58E-07
2.07E-07
9.32E-09
4.30E-05
1.58E-07
5.28E-06
3.38E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.00E-04
2.80E-04
2.60E-04
4.60E-03
1.50E-05
1.50E-04
3.60E-04

CSF
I<G-OAY/MG)

3.00E-01
4.20E-01
4.20E-01
1.80E+OO
8.80E+01



Rle<: ASSE55PtENT SPREAD9iEET - DRECT(E~ CCWTACT WITH SErJM:NT ~Al£ THREE)
SITE 2 - AREA A DOWNSTREAM; CEllA
EXPOSURE SCENARIO: CHLD RECAEATI a-w. USER; R.iE
CETERMlr-.E HAZAR) INDICES N.fJ CANCER RlS<:

HAZARO INDEX HAZARD INDEX INCREMENTPL.
CHEMCIt.. YOUTH ADJ....T CNCER FISK

Benzotl)anfnlcene O.OOE+OO O.OOE+OO O.OOE+OO
BenzO(b)ftuOllnthen9 O.OOE+OO O.OOE+OO O.OOE+OO
Benzotl)~ O.OOE+OO O.OOE+OO O.OOE+OO
lndeno(12,3-cd)~ O.OOE+OO O.OOE+OO O.OOE+OO
4,4'-[D() O.OOE+OO O.OOE+OO 2.33E-06
4,4'-lDE O.OOE+OO O.OOE+OO 1.83E-07
4 .• '-OOT 2.78E-02 O.OOE+OO 4.02E-07
/lrMAc • "E-03 O.OOE+OO 3.72E-07
BwyIllITI 431E-04 OOOE+OO 8.02E-07
Baa'! , HE-O' o OOE+OO OOOE+OO
QII()'Tlum , IIE-O' o OOE+OO OOOE+OO
~ngI"" 4 "E-OI o OOE+OO O.OOE+OO
YarwldllTl , '2E-02 O.OOE+OO O.OOE+OO

0 o OOE+OO OOOE+OO O.OOE+OO
0 000£+00 OOOE+OO OOOE+OO
0 o GOt! +00 000£+00 OooE+oo
0 o GOt! +00 OooE+OO o OOE+OO
0 000£+00 o oo'E+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.ooE+oo
0 o OOE+oo O.OOE+OO O.OOE+oo
0 OOOE+OO OOOE+OO O.OOE+OO
0 000£+00 o OOE+oo O.OOE+oo
0 000£+00 O.OOE+OO O.OOE+oo
0 OooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.OOE+OO O.ooE+oo
0 O.OOE+OO O.OOE+Oo O.OOE+OO
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.OOE+OO O.ooE+oo O.ooE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE:+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTPL. 8.92E-01 O.OOE+OO 4.07E-08



RISK ASSESSMENT SPREADSHEET - DERMAl.. CONTACT Wl1H OROUNDWATER

SITE NAME:
LOCATION:
DATE:

SITE 2 - AREA A DOWN smEAM
NSB-NLON.OROTON.CONNECTICUT
01/10195

HAZARD INDICES AND INCREM~TAl. CANCER RISI<S ARE CALClA.ATB> BY THIS SPREADSHEET.
ONE EXPOSURE SC~ARlO IS CONSIDmED: DERMAL CONTACT WITH GROUNWATER
ASSUMPTIONS ARE OUTLINED Baow.

EXPOSURE SCENARIO: UTILITY WORKER; CTE

REfERENCE: EPA,DECEMBER1989

DERMAl. CONTACT: oex. (C. SA. PC. ET. EF • EO)/(8W. AT. Cf)

WHmE: C. SURfACE WATER CONC~TRATION (MGIt)
SA • SURfACE AREA AVAlLAIllE fOR CONTACT (SO CM)
PC • DERMAl.. PERMEABIUTY CONSTANT (CMIHR)
ET • EXPOSURE TIME ~OURSIOAY)

EF • EXPOSURE fREOU~CY lO'YSIYEARl
ED. EXPOSURE DURATION (YEAAS)
BW • BOD'( WEIGHT (KG)
AT • AVERAGING TIME (DAY'S)
Cf • CONVERSION fACTOR (1000 CUBIC CMA..)

INPUT PARAMETERS:

SA:
ET:
EF:
ED:
BW:
AT (NONCAR):
AT(CAR):

2200
II
1

2:5
10

9125
25550

A'JERAGE ANNUAL DOSE
CONVERSION FACTOR 8.89E-04

LIFETIME ANN UAL DOSE
CONVERSION FACTOR 2.46E-04



RISK ASSESSMENT SPREADSHEET - DERMAl.. CONTACT WITH OR UNDWATER (PAOE TWO)
SITE 2 - AREA A DOWNSTREAM
EXPOSURE SCENARIO: UTILITY WORKER; CTE
C..... CUlATE HAZARD !NDCES:

CHEII1CAI..

1.2 - D1chloroethene
VInyl chloride
Aluminum
ArMnlc
8lIr1um
Boron
ClldmkJm
U.nganeee
V_cIum

TOTAL HAZARD INDEX

CONCENTRATION
(MGIl)

0.028
0.13
48.7

O.oose
0.382
0.341

0.0047
8.34

0.0897

DERMAl..
PERM EAB UTY

CONSTANT

l.00E-02
7.30E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
l.00E-03
l.00E-03

AVERAOE
ANNUAl.. DOSE
(MO/KG/DAY)

1.93E-07
8.54E-07
3.3SE-OS
5.92E-09
2.49E-07
2.3SE-07
3.24E-09
4.37E-06
8.18E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DERMAl..
REFERENCE DOSE
(MO/KG/DAY)

9.00E-03

S.OOE-02
2.80E-04
3.S0E-03
4.50E-03
1.S0E-OS
1.50E-04
3.S0E-04

HAZARD
INDEX

2.14E-OS
o.OOE+OO
8.71E-04
2.12E-OS
7.12E-OS
5.22E-OS
2.18E-04
2.91E-02
1.77E-04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.03E-02



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH OROUNDWATER (PAOE THREE)
SITE 2 - AREA A DOWNSTREAM
EXPOSURE SCEMARIO: UTILITY WORKER; CTE
CAlCUlATEINCREMEJHAl CANCER RISKS:

lIFrnME AVERAOE
CONCENTRAnON DERMAl DOSE CSF - DERMAl.. INCREMENTAl..

CHEMICAl (MOil) (MO/KO/DAy) (KO-DAVIIIO) CANCER RISK

1.2-DIchloroelt1ene 0.028 6.89E-oa O.OOE+OO
VInyl chlorIde 0.13 2.33E-01 1.90E+00 4.44E-01
Aluminum 48.1 1.20E-05 o.ooE+oo
AnIenlc 0.0086 2. 12E-09 1.80E+00 3.81E-09
Ba-Ium 0.362 8.91E-oa O.ooE+oo
Boron 0.341 8.39E-08 O.ooE+OO
CadmIUm 0.0041 1.16E-09 O.ooE+oo
MangeMM 8.3-4 l.58E-06 O.OOE+oo
v_.." G08fl7 ~21E-08 O.ooE+OO

0. 0 o.ooE+oo O.OOE+oo
0. 0. o.ooE +00 O.ooE+oo
0. 0. OooE+oo O.ooE+oo
0. 0. OooE +00 O.OOE+oo
0. 0. OooE +00 O.OOE+oO
0. 0. o.ooE+oo O.OOE+oo
0. 0. o.ooE +00 O.OOE+oo
0. 0. o.ooE +00 O.OOE+OO
0. 0. o.ooE +00 O.OOE+OO
0. 0. o.ooE+OO O.OOE+OO
0. 0. o.ooE+oo O.OOE+OO
0. 0. o.ooE+oo O.OOE+oo
0. 0. 0. ODE +00 O.OOE+OO
0. 0. o.ooE +00 O.OOE+OO
0. 0. O.ooE+OO O.OOE+OO
0. 0. o..ooE+OO O.OOE+oo
0. 0. O.OOE+oo O.OOE+OO
0 0. O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0. 0 O.OOE+OO O.OOE+OO
0. 0 O.OOE+OO o.OOE+OO
0 0 O.OOE+OO 0..00E+00
0. 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0. - 0 O.OOE+OO O.OOE+OO
0. 0 O.OOE+OO O.OOE+OO
0. 0 O.OOE+OO O.OOE+OO
a 0 O.OOE+OO o..OOE+OO
0. 0 O.OOE+OO O.OOE+OO
a 0 O.OOE+OO O.OOE+OO

TOTAl RISK 4.47E-07



RISK ASSESSIIENT SPREADSHEET - DERIIAl. CONTACT WITH OROUNDWATER

SITE NAIIE:
LOCATION:
DATE:

SITE 2 - AREA A DO~STREAM
NS8-NlON,OROTON,CONNECTICUT
01/10/95

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CAlC~T8J BY 11-IIS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: DERMAL CONTACT WITH OROUNWATER
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SCENARIO: UTn..11Y WORKER; RilE

REfERENCE: EPA. DECEMBER 1989

DmIlUt CONTACT OD. fC.tA. 'C. (T. H • FOV18W. AT.~

WHBU C. '~fACEWAnR CONCENTRATION (MOil,)
SA. SURfACE AREA AVAILABlE FOR CONTACT (90 CM)
PC • DERMAl PERMEABlUTY CONSTANT (CMIHR)
n. EXPQIUR£ nUE fiOURSIOAYl
(, • ~~( FR(OUO'fCy CO'YSIYEAR)
fD • [XPOe'-"E DURAOON ('ttARS)
IW • lOOt' MIOH1 IKO)
AT • AvtRAOINO nUE ~Y9)

CF • CONVERSION fACTOR (1000 CUBIC CMA.)

INPUT 'AAAMETtAS

SA:
ET:
EF:
ED:
8W:
AT(NONCAR}:
AT (CAR):

2200
8

3.5
25
70

9125
25550

AVERAGE ANNUAL DOSE
CONVERSION FACTOR 2.41E-03

lIFETlME NolNUAl DOSE
CONVERSION FACTOR 8.61E-04



RISK ASSESS..ENT SPREADSHEET - DER"AL CONTACT WllH GROUNDWATER (PAGE TWO)
SITE 2 - AREA A DOWNSTREA..
EXPOSURE SCBlARIO: UTILITY WORKER; R"E
CH..CUlATEHAZARD INDCES:

CHEMICAL

1.2- D1chloroethene
VInyl chief Ide
Aluminum
ArMnIc
Barium
Boron
C.,mlUm........-.,.....

TOTAL HAZARD INDEX

CONCENTRAnON
("OIl.)

0.028
0.13
48.7

0.0088 .
0.382
0.341

0.0047
8.34

00811

DER"AL
PER"EABUTY

CONSTANT

1.00E-02
7.30E-03
I.00E-03
I.00E-03
1.00E-03
I.00E-03
l.ooE-03
1.00E-03
100£-03

AVERAGE
ANNUAL DOSE
(..O/KO/DAy)

6.75E-07
2.29E-06
1.17E-04
2.07E-08
8.73E-07
8.22E-07
1.13E-08
1.53E-05
2.18E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
0.00£+00
O.OOE+OO
O.OOE+OO
0.00£+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DER"AL
REFERBICE DOSE
(..G/KG/DAy)

9.00E-03

5.00E-02
2.80E-04
3.50E-03
4.50E-03
1.50E-05
1.50E-04
3.50E-04

HAZARD
INDEX

7.50E-05
o.OOE+OO
2.35E-03
7.41E-05
2.49E-04
1.83E-04
7.55E-04
1.02E-Ol
6.18E-04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
o.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO .
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO

1.08E-01



RISK ASSESS..ENT SPREADSHEET - DER"AL CONTACT WITH OROUNDWATER (PAOE THREE)
SITE 2 - AREA A DOWNSTREA..
EXPOSURE SCENARIO: UTILITY WORKER; R"E
CALCUlATE INCREMEJHAl CANCER RISKS:

lIFETI.. E AVERAOE
CONCENTRATION DERMAl DOSE CSF - DER..Al. INCRE..ENTAl.

CHEMICAl (..0/1.... (..O/KO/DAy) (KO-DAYIIIO. CANCER RISK

1.2 - OIcNoroethene 0028 2.41E-07 O.ooE+OO
VInyl chlor Ide 0.13 a 17E-07 1.90E+00 1.55E-06
Aluminum 48.7 4.19E-05 O.OOE+OO
AnenIc 0.0088 7.41E-09 1.80E+00 1.33E-08
Bslum 0.382 3.12E-07 O.OOE+OO
Boron 0.341 2.94E-07 O.OOE+OO
ClKlmkJm 0.0047 4.05E-09 O.OOE+OO
Manoa_ 8.34 5.48E-06 O.OOE+OO
V_dlum 0.0897 7.72E-08 O.OOE+OO

0 0 OOOE+OO 0..00E+00
0 0 OooE+oo 0..00E+00
0 0 O.ooE+oo O.ooE+OO
0 0 O.ooE+OO O.ooE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O..OOE+OO
0 0 O.ooE+oo O.OOE+OO
0 0 O.ooE+oo O.OOE+OO
0 0 OooE+OO O.ooE+OO
0 0 O.ooE+OO O.ooE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.ooE+oo O.OOH00
0 0 O.ooE+oo O.ooE+OO
0 0 O.ooE+oo O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.ooE+oo O.OOE+OO
0 0 O.OOE+oo O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.ooE+OO o.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.OOE+oo O.OOE+OO
0 0 O.ooE+oo O.OOE+OO
0 0 O.ooE+oo O.OOE+oo
0 0 O.ooE+OO O. ooE +00

TOTAl RISK 1.57E-06



APPENDIX F.e

SITE 4 - RUBBLE FlU AT BUNKER AS6



SUMMARY OF STATISTICALLY DERIVED EXPOSURE CONCENTRATIONS
SITE 4 - RUBBLE FILL AT BUNKER A 86

SOIL
NSB-NLON, GROTON, CONNECTICUT

Surface Soil All Soil

Chemical of Concern Distribution Exposure Distribution Exposure
of Concentration121 of Concentration l21

Data Ser 11 (mgjkg) Data.Ser1J (mgjkg)

Benzo(a)anthracene Lognormal 14.0(:1I Lognormal 14.0131

Benzo(b)fluoranthene Lognormal 13.0131 Lognormal 13.0131

Benzo(k)fluoranthene Undefined 18.0(3
) Undefined 18.0131

Benzo(a)pyrene Lognormal 14.0131 Lognormal 14.0131

Dibenz(a,h)anthracene Lognormal 3.80131 Lognormal 3.80 (3
)

Indeno(1,2,3-cd)pyrene Lognormal 6.60 (3
) Undefined 6.60131

Dieldrin Undefined 0.0075 (3
) Undefined 0.0075131

Heptachlor Undefined 0.0024131 Undefined 0.0024131

Arsenic Lognormal 150131 Lognormal 150131

Beryllium Undefined O.85 lJJ Undefined 0.74

Manganese Lognormal' 233 Undefined 214

Vanadium Lognormal 51.2 Lognormal 43.4

121

131

Distribution determined using the Shapiro-Wilk ·W-Test" (Gilbert, 1987).
Exposure concentration is the 95% upper confidence limit (UCL) of the arithmetic mean or the
mean of the transformed data. unless otherwise noted. When the distribution of the data set
is undefined the most conservative 95% UCL was used as the exposure concentr~tion.
The maximum detected concentration is used as the exposure concentration because the
calculated 95% UCL exceeds the maximum reported concentration.



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chem~cal: Benzo(a)anthracene (US/kg); Site 4; NSB-NLON
ter MatrIx: Surface Sofl

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Conc. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)**2
---_._--.- ------------ ------------

1 150 5.010635 14976900 4.824051
2 160 5.075174 14899600 4.544715
3 210 5.347108 14516100 3.459228
4 400 5.991465 13104400 1.477545
5 1500 7.313220 6350400 .0112812
6 800 6.684612 10368400 .2728974
7 2600 7.863267 2016400 .4306762
8 2700 7.901007 1742400 .4816354
9 8700 9.071078 21902400 3.474760
10 13000 9.472705 80640400 5.133383
11 14000 9.546813 99600400 5.474688
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 4020 7.207008 5292.616 1.720025
1348.850

-=r 95X confidence limit on arithmetic 8een: 6911.S60
pper 95X confidence limit on geometric -een: T7}4l.4~



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
=====================--=:a=========================================--=-::===:==-=:==:==========::==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); Surface ~oil

Date:
FilenMll!:
Operator:

01/16/95

kms

:===========-===========================================~=======================================================:

Enter Number of OCcurrences (n): 11 (n IIIJSt be >= 3)
:===================================================================================================:============:

Enter Variates (X): Saq:lle X X-2 LN [X] LN[)(]-2
-------- --------- --------- --------- ---------

1 150 2.25e4 5.010635 25.10647
2 160 2.56e4 5.075174 25.75739
3 210 4.41e4 5.347108 28.59156
4 400 1.6e5 5.991465 35.89765 .
5 1500 2.25e6 7.313220 53.48319
6 1800 3.24e6 7.495542 56.18315
7 2600 6.76e6 7.863267 61.83096
8 2700 7.29e6 7.901007 62.42591
9 8700 7. 56ge7 9.071078 82.28446

10 13000 1.69e8 9.472705 89.73213
11 14000 1.96e8 9.546813 91.14163
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
loa 0 0 0
49 0 0 0
50 0 0 0

.......................... ......... --------- ---------
~ttan: 4SZlO 4.6048e8 80.08801 612.4345

:.=D~••=a.............................................
~..............=.======================:=:===========:

Calculate d: d • Sun(X!-2) (1'n)·(su.( •• )-Z) d • 2.7459e8 (normal distribution)

d • 29.33543 (log-normal distribution)
.==========aac•••a••••c : ===:=====:=:=:==:=::=::=::=:==:====



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
===============================================================================================:==================

Site:
: Location:
: Chemical:

Site 4 - Rubble Fill .t Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCa)anthracene CUS/kg); Surface Soil

Date:
Fi lename:
Operator:

01/16/95

Itms
:c===============~=============================:c========--== =======================================:=============:

: Calculate W: W=C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
-..---------------_.---------------------------------------------------------------------------------------------­. .

Normal Distribution:

SlmNlt ion:
SlmNltion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.385e4
1.284e4
8.49e3
2.3e3
1.1e3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] "- X[i])

7. 7574e3
4.2565e3
1.9187e3
3. 2867e2
7.645e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4338e4
2.0557e8

Wcalc = .7486511 Wteble • .85 Wcalc - Wtable = -.101349
c==============c=~==================•••••••••••••••••••••••=~=•••••••c======================================ecce::



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
a===========================-=============:=======================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCa)anthracene Cug/kg)i Surface Soil

Date:
Fi leneme:
Operator:

01/16/95

kms
:====================================aa======c===================================================================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:-_ .._-----------------------------------------------------------------------------------------------------------:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*CX[n-i+1] - X[i])
--.----- --------------- -----------------.--

.5601 4.536177 2.540713

.3315 4.391531 1.457781
.226 3.723971 .8416174

.1429 1.909543 .2nS736

.0695 .5500463 .0382282
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Slmll8t i on: 5.151214
Slmll8t i on**2: 26.53500

Wcalc .. .9045376 Wtabl•• .85 We.lc - Wteble .. .0545376
:c=====••••••••a••=c.: ~.===.=========================a====c.==:

Arithmetic Average: "'0.900 '--!rIc ~: 1452.045
••ec=cae••••••••••==.:==== =:===•••==::=:::==::=:======:=:=========:



',' ,

UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Benzo(b)fluoranthene (ug/kg); Site 4; NSB-NLON
er Matrix: Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Conc. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)**2
. ........- ------------ ------------

1 160 5.075174 16n4382 4.729200
2 165 5.105945 16683512 4.596310
3 210 5.347108 16317927 3.620415
4 370 5.913503 15050873 1.785813
5 690 6.536692 12670364 .5085895
6 1450 7.279319 7837455. .0008686
7 2300 7.740664 3800n7. .2409025
8 5400 8.594154 1323546. 1.807164
9 10000 9.210340 3306m7 3.843537
10 13000 9.4n705 76570455 4.941099
11 13000 9.4n705 76570455 4.941099
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 4249.545 7.249846 5259.443 1.761108
1407.888

-=r 95'; confidence limit on arithmetic mean: 7122.982
pper 95'; conf idence limit on geometric mean: 87661.44



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
~=============================a========================= ===========:====:==:::===::=:=============================

Site: Site 4 - RlJlble Fill at Brier AM Date: 01/16/95
Location: NSB-NLON, Groton, Connecticut Filename:
Chemical: Benzo(b)fluoranthene (ug/kg); Surface Soil Operator: kms

:=============================================================================::====================-===========::
Enter Number of OCcurrences (n): 11 (n must be >= 3)

:====================z===================================c========================:=================::===========:
Enter Variates (X): S~le X X-2 LN [X] LN[X]-2

-------- --------- --------- --------- _.-------
1 160 2.56e4 5.075174 25.75739
2 165 2.7225e4 5.105945 26.07068
3 210 4.41e4 5.347108 28.59156
4 370 1.36ge5 5.913503 34.96952
5 690 4.761e5 6.536692 42.72834
6 1450 2.1025e6 7.279319 52.98848
7 2300 5.29e6 7.740664 59.91789
8 5400 2.916e7 8.594154 73.85949
9 10000 1e8 9.210340 84.83037

10 13000 1.69e8 9.472705 89.73213
11 13000 1.69e8 9.472705 89.73213
12 0 0 0 .
13 0 0 0
14 0 0 0
15 0 0 0
16" 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... ......... --------- ------ ...
~tlon: 46745 4.7526e8 79.74831 609.1780

:.......................................................•••••••••••••••••••==••K••••~=.================~====.==a::

calculate d: d •
d •

2.7662e8
31.01500

(normal distribution)
(log-normal distribution)

••a K==.:C===.====================.===•••••=



"l : ..::

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
===========================================================9======================================================

Site:
: Location:
: Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene Cug/kg); Surface Soil

Date:
Filename:
Operator:

" 01116/95

kms
:=====-==========================================================================================================:
: Calculate W: W= C1Id)*CSunCAi*CX[n-i+1] • X"[i] »)-2
-._------------------.-.----.------------------------------------------------------------------------------------­. .

Normal Distribution:

SUlIlIIItion:
SUlIlIIItion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
D
o
o
o
o
o
o
o
o
o
o
D
o
o
o
o
o

X[n- i+1] - X[i]

1.284e4
1.2835e4

9.79e3
5.03e3
1.61e3

o
o
o
o
o
D
D
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

7. 1917e3
4. 2548e3
2.2125e3
7. 187ge2
1. 1190e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4490e4
2.0995e8

Wcal c = .7589965 Wtable • .85 weele • Wtllbl.. - .091004
==================================c =====:===================:============



SHAPIRO AND WILK WTEST FOR -GOODNESS OF FIT - PAGE THREE OF THREE
c:a=a===================--=======-__======_=========Z:=======================---r.======._=c======:=================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene Cug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:a=========================================================================:====::=::============================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: -----------------------_ _-_ _-- _._----------_ _ ------._-------- -_ .. _- --------:

Log-normal Distribution: Ai X[n- i+1] • X[i] Ai*CX [n- i+1] • X[i])
-------- -----------_.-. _... ----_ .. ---------

.5601 4.397531 2.463057

.3315 4.366759 1.447581
.226 3.863233 .8730906

.1429 2.680651 .3830651

.0695 1.203973 .0836761
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmlI8tion: 5.250469
SlmlI8tion**2: 27.56743

Wcalc = .8888419 Wteble • .85 Wcelc . Wteble = .0388419
:===============================s•••••••••••••••••••••••••••••••••••••••:===:===::===============================:

Arithmetic Average: 4249.S4S eoe-tric Mean: 1407.888
===========.:.==.:g=====CD===g==•••••••••••••••••••••••••••••••••••••••=============================~=============



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

·.

•

er Chem~cal:

er Matrlx:
Benzo(k)fluoranthene (ug/kg); Site 4; NSB-NLON
Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)**2 (Xi -Xbar)**2

---------- ._--------_. ------------
1 165 5.105945 19600744 3.599400
2 210 5.347108 19204314 2.742490
3 210 5.347108 19204314 2.742490
4 210 .5.347108 19204314 2.742490
5 220 5.393628 19116769 2.590575
6 950 6.856462 13266151 .0215185
7 1150 7.047517 11849242 .0019681
8 2400 7.783224 4806060. .6085093
9 12000 9.392662 54874423 5.709748
10 15000 9.615805 1.0832e8 6.825948
11 18000 9.798127 1.79ne8 7.811875
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 4592.273 7.003154 6849.922 1.881409
'100.097

-=r 95X confidence·l imit on arithmetic mean: 8334.649
pper 95X confidence limit on geometric mean: 119762.0



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
-===================--======================-=============-========================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); Surface Soil

Date:
Fi lename:
Operator:

01/16/95

kills
:======================================================== ==============================~=========================:

Enter Number of OCcurrences (n): 11 (n must be >= 3)
:================================================================================================================:

Enter Variates eX): S~le X X-2 . L.N [X] LN[X]-2
.. -.---- .' --------- --------- --------- ----_ ...-

1 165 2.7225e4 5.105945 26.07068
2 210 4.41e4 5.347108 28.59156
3 210 4.41e4 5.347108 28.59156
4 210 4.41e4 5.347108 28.59156·
5 220 4.84e4 5.393628 29.09122
6 950 9.025e5 6.856462 47.01107
7 1150 1.3225e6 7.047517 49.66750
8 2400 5.76e6 7.783224 60.57858
9 12000 1.44e8 9.392662 88.22210

10 15000 2.25e8 9.615805 92.463n
11 18000 3.24e8 9.798127 96.00329
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0 ..
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 Q
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 D 0 0
47 0 0 0
4& 0 0 0
49 0 0 0
50 0 0 0

.oooo .. - oo .. oo .. ......... ..---.- .. -- ._-------
~l'an: ~'\ 7.011ge8 77.03469 574.8828

:.......................................... • E EF.~. • ................CgEDDa••a ••=•••••••••a •••• :

Calculate d: d • SUl(xt-Z) (',")·(~I't..Z) d • 4.6921e8 (normal distribution)
d • 35.39701 ( log-normal distribution)

•••••••••••••••.................................. EEFFF •• E •••••• EFTT •••••••••••••••••••••••••••aca•••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
c=====================~================================= ==========================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); .Surface Soi l

Date:
Filename:
Operator:

01116/95

kms
:.==~=================================================== c===============================::=========:=============:

Calculate W: W: (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
------------------------------_.---._----------------------------------------------------------------------------­. .

\

Normal Distribution:

Sl.JlITI8 t i on:
Sl.JlITI8t i on**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[i]

1.7835e4
1.479e4
1.179e4
2.1ge3
9.3e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+ll - X[i])

9.9894e3
4.9029e3
2.6645e3
3. 1295e2
6.4635e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7934e4
3.2164e8

Wcelc = .6854917 Wteble c .85 Wcelc - Wtable = -.164508
===================================.c••••••••=====•••••••••c=:a••:==::============================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aam=====~=======================·================================ ==============:==::=:============================

She:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCk)fluoranthene Cug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:a===============================================================================================================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: ..------------------------------------------------------------------------------._------------------------------:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*CX[n-i+1] - X[i])
-------- --------------- --------------------

.5601 4.692182 2.628091

.3315 4.268698 1.415073
.226 4.045554 .9142953

.1429 2.436116 .3481210

.0695 1.653890 .1149453
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmlIIIt ion: 5.420526
SlmlIIItion**2: 29.38210

Wcalc .. .8300729 Wtable .. .85 weale - Wtable .. -.019927

Arithmetic Average: 4592.273 ~trlc Me.,: 1100.097
.cc==c.c••••••••c ••===.==.=======••••••••••••••••••••••••••••••••••ccz=~========================================~=



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem!Cal:
er Matrlx:

Benzo(a)pyrene (ug/kg); Site 4; NSB-NLON
Surface Soil

Enter number of samples: 11
Degrees of Freedom:10

Enter sample results (use 1/2 CRDL for non-detects)

\

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)**2
_.-------- ---._-----.-- --.--------_.

1 160 5.075174 16862222 4.926218
2 190 5.247024 16616740 4.192904
3 210 5.347108 16454086 3.793048
4 420 6.040255 14794513 1.573589
5 1250 7.130899 9098450. .0268250
6 1800 7.495542 6082950. .0403446
7 2000 7.600902 5136404. .0937708
8 2900 7.972466 1866950. .4593907
9 12000 9.392662 59809131 4.401518
10 12000 . 9.392662 59809131 4.401518
11 14000 9.546813 947436n 5.072091
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 4266.364 7.294682 S488.846 1.702387
1472.449

~r 95X confidence limit on arithmetic ~en: nbS.1S2
pper 95X conf idence limit on geometric ~en: 707'97.89



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
aam••=••======~===============-========================--========================a=================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); Surface Soil

Date:
Fi leneme:
Operator:

01/16/95

kms

:==========~=========================================== ========================RR================================:

Enter Number of Occurrences (n): 11 (n nust be >= 3)
:=================================================================:==============================================:

Enter Variates (X): S~le X X**2 LN [X] LN[x]**2
-------- -------_. --------- --------- ---------

1 160 2.56e4 5.075174 25.75739
2 190 3.61e4 5.247024 27.53126
3 210 4.41e4 5.347108 28.59156
4 420 1.764e5 6.040255 36.48468
5 1250 1.5625e6 7.130899 50.849n
6 1800 3.24e6 7.495542 56.18315
7 2000 4e6 7.600902 57.mn
8 2900 8.41e6 7.9n466 63.56021
9 12000 1.44e8 9.392662 88.22210

10 12000 1.44e8 9.392662 88.22210
11 14000 1.96e8 9.546813 91.14163
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

................... .... ----- --------- -------.-
S~tlon: ..no S.0149e8 80.24151 614.3175

: ••=a•••c ••••m..................................... ••••• ·..............ac••••=.a.~•••ac===c::===::===.===.=.=.:
Calculate d: d • SUII(l(l-Z) (1/n,·(su.("'''Z) d • 3.0127e8 (normal di stribut ion)

d • 28.98122 (log-normal distribution)
==========cm.a.cc••c •••c es.a.acssaDZ:==::::=::_:::_==:::===::===:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
========================================================================================:=========================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:==a=======aa===========================================c=c======:===============::=========:==================c=:

Calculate W: W:: (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: -----------.----------.------------------------------- we:

• Normel Distribution:

S~tion:

S~tion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll - X[i]

1.384e4
1.181e4
1.179e4
2.48e3
7.5e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

7.7518e3
3.9150e3
2.6645e3
3.543ge2
5.2125e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4738e4
2.1n0e8

Weale:: . n09524 Wtable • .85 Weale - Wtable:: -.129048
================================::••••••••••••••••••••••••••c••••••::======:==========:====================:=c====



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
c:======================m=================================== ===================~==================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCa)pyrene Cug/kg)i Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:================================================================================================================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: --------------------.---------------.---------------_. a:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*CX [n- i+1] - X[i])
____ a_e. --------------- --------------------
.5601 4.471639 2.504565
.3315 4.145638 1.374279
.226 4.045554 .9142953

.1429 1.932211 .2761130

.0695 .4700036 .0326653
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Slmllllt ion: 5.101917
Slmlllltion**2: 26.02956

WClllc • .8981528 Wtllbla • .85 we.lc . Wtable • .0481528
:.====.=.=••••••••c••z.=== ========.================================:

Arithmetic Average: 4266.364 coe-tr I c Meen: 14n.449
.c==&&.&a••c&••••a~=c==c.&=&& ===:============:====:===:::==::=::.=e=



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

e er Chem~cal:
er MatrlX:

Dibenz(a,h)anthracene (ug/kg); Site 4; NSB-NLON
Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)**2 (Xi -Xber)**2
---------- ----------.- .------_.---

1 36 3.583519 1300637. 6.116526
2 50 3.912023 1268900. 4.599554
3 165 5.105945 1023040. .9038963
4 210 5.347108 934034.4 .5034932
5 210 5.347108 934034.4 .5034932
6 300 5.703782 7681n.6 .1245367
7 570 6.345636 367787.1 .0834957
8 900 ·6.802395 76427.12 .5560904
9 3300 8.101678 4509445. 4.182015
10 3400 8.131531 4944154. 4.305005
11 3800 8.242756 6882991. 4.778929
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 1176.455 6.056680 1516.892 1.632698
426.9556ar 951 confidence limit on arithmetic mean: 20OS.191

Upper 951 conf idence limit on geometric mean: 15275 .20



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
••emc=ac:====:=::=======::========::::========::=:::=============================u============-~=====c============

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg)i Surface Soil

Date:
Filename:
Operator:

01116/95

kms
:_======================================================ccc======:======:=:====::_=====:=:=:====:::::::.=._::====:

Enter Number of OCcurrences (n): 11 (n must be >= 3)
:================================================================================================================:

Enter Variates (X): S8q)le X X**2 LN [X] LN[X]-2
-------- --------- --------- --------- ---------

1 36 1.296e3 3.583519 12.84161
2 50 2.5e3 3.912023 15.30392
3 165 2. 7225e4 5.105945 26.07068
4 210 4.41e4 5.347108 28.59156
5 210 4.41e4 5.347108 28.59156
6 300 9e4 5.703782 32.53313
7 570 3.24ge5 6.345636 40.26710
8 900 8.1e5 6.802395 46.27257
9 3300 1.08ge7 8.101678 65.63718

10 3400 1.156e7 8.131531 66.12179
11 3800 1.444e7 8.242756 67.94303
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0 ..
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... ......... --------- ---------
~tion: 12941 38234121 66.62348 430.1741

Calculate d: d·

d •

23009623
26.65704

(normal ·distribution)
(log-normal distribution)

........................................................................==.==~===aa=~===z====~======.======.======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
aDE=================a=====================_==============e========================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:====CDca========================================================::======:=======================================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:-----------------_ .. --_ .._---------------------------.-----------.-----------------_ .._------.----------.-.-----:

Normal Distribution:

SLmlIllt i on:
SLmlIllt i on**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

3.764e3
3.35e3

3.135e3
6.ge2
3.6e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

2.1082e3
1.1105e3
7. 0851 e2
9.8601e1
2.502e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.050ge3
1.6410e7

Wcalc = .7131611 .85 weale . .,Ubl.. -.136839
=================================c =======================================



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
5:======================--========--===========----========:===-----.==========c-n-=-=================================

Site:
location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NlON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01116/95

Ians
:=============-===--===========================================================_===_======================ac======:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: .. _--------------------------------------------------.-------.----------------._---------------------------- a:

log-normal Distribution: Ai X[n-i+ll - X[i] Ai*(X[n-i+ll - X[i])
-------- .---------.----- --------------------

.5601 4.659237 2.609639

.3315 4.219508 1.398767
. .226 2.995732 .6770355

.1429 1.455287- .2079605

.0695 .9985288 .0693978
0 0 0
0 0 0 :
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

.--------
S~tion: 4.962799
S~tion**2: 24.62938

Wcalc = .9239354 Wtable • .85 WCalc - Wtable .. .0739354
:==============================•••••••••••••••••••••••••••••••••••••••••======================================ce=:

Arithmetic Average: 1176.455 ~tric Mean: 426.9556
===============================s••••••••••••••••••••••••••••••••••••••:======:====================================



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chein~cal:
er Matr1X:

Indeno(1,2,3-cd)pyrene (ug/kg); Site 4; NSB-NLON
Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)-2 (Xi-Xbar)**2
... -------- ------------ ------------

1 97 4.574711 3793642. 3.985195
2 120 4.787492 3704575. 3.180924
3 165 5.105945 3533375. 2.146403
4 210 5.347108 3366224. 1.497928
5 230 5.438079 3293235. 1.283524
6 670 6.50n78 1889875. .0040613
7 1100 7.003065 892509.6 .1866751
8 1600 7.377759 197782.3 .6508497
9 5500 8.612503 11938910 4.167710
10 6200 8.732305 1n66291 4.671210
11 6600 8.794825 20750510 4.945369
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 2044.n7 6.571006 2657.573 1.634621
714.0881

4t:r 95% confidence limit on arithmetic mean: 3496.662
pper 95X confidence limit on geometric mean: 25753.09



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
ma::aCDD...=C-=-=======aaaa=======================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Indeno(1,2,3-cd)pyrene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01/20/95

kms

Enter Number of OCcurrences (n): 11 (n IIIJSt be >= 3)

:=========-====================================-=====================================:===========================:
Enter Variates (X): Sllq)le X X-2 LN [X] LNOU-2

-------- --------- --------- --_._---- ---------
1 97 9.409e3 4.574711 20.92798
2 120 1.44e4 4.787492 22.92008
3 165 2. 7225e4 5.105945 26.07068
4 210 4.41e4 5.347108 28.59156
5 230 5.29e4 5.438079 29.57271
6 670 4.48ge5 6.507278 42.34466
7 1100 1.21e6 7.003065 49.04293
8 1600 2.5686 7.377759 54.43133
9 5500 3.025e7 8.612503 74.17521

10 6200 3.844e7 8.732305 76.25314
11 6600 4.356e7 8.794825 77.34895
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0

·47 0 0 0
48 0 0 0
49 0 0 0
SO 0 0 0

........... e ........- --------- --_ ......
~t •.,; D6tl ,. '662e8 72.28107 501.6792

:.......................................... • •••• •• ._... ....................==••=.==.c=====.==••=•••:
Calculate d: d • "-<1.-2) . (1'")-('-1' )-2) II • 70626928 (normal distribut.ion)

II • 26.71985 (log-normel distribution).................................................. IE T. .....................a.a••c.cc.=.=.:.=••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
======~======.================D=============================== ====:=::============================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene Cug/kg); Surface Soil

Date:
Fi lename:
Operator:

01120/95

kills

:.=.===.====••a=======~===================================== ==c=============:======:=::=====::===================:

;" Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: •• ••• __ ••• •• __ •• ••• •• __ ---.------ ••• ---- •••• --------------------------------- a:

Normal Distribution:

Sl.IlIIIIItion:
Sl.IlIIIIItion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

. X[n-i+1] - X[i]

6.503e3
6.08e3

5.335e3
1.39e3
8.7e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

3.6423e3
2.0155e3
1.2057e3
1.9863e2
6.046Se1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

7. 1227e3
5.0732e7

Weale = .7183129 Wtable " .85 Weale . Wtable = -.131687
c=c=:=ec===:ccce======:=========:==:•••••••••=::••••••••••ccccce:c.ccc::=:=======:=========:==================c===



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_•••••====g::ma••======_===================:================================_a====================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene Cug/kg); Surface Soil

Date:
Filename:
Operator:

01/20/95

kms

:a===========================~=============================== =======-==:=:=:::::========::=:==::=:==========:====:

Calculate Ii: W= C1/d)*CSumCAi*CX[n-i+1l - X[il»)**2
: . ._---------------.------------------------------------ a:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*CX[n-i+1l - X[i])
-------- ---------.----- ..----------------.-

.5601 '4.220114 2.363686

.3315 3.944813 1.307705
.226 3.506558 .7924821

.1429 2.030651 .2901801

.0695 1.564986 .1087665
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

_._------
S~tion: 4.862820
S~tion**2: 23.64702

Wcalc = .8849982 Wtable • .85 wealc • Wteble = .0349982
:========•••••••====.=========~== ..........................•••••••••••::c==========================:============:

Arithmetic Average: 2044.n7 ~trlc Meen: 714.0881
ec=e:c•••c•••••••••••: •••=_:=••: :_:==:=::=========:::==:============:=====e



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemi cel:
er Matrix:

Dieldrin (ug/kg); Site 4; NSB-NLON
Surface Soi l

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone. ) (Xi -Xbar)**2 (Xi-Xbar)**2
---------- .... _-------.- ------------

1 1.1 .0953102 50.08779 2.083498
2 1.85 .6151856 40.03438 .8529578
3 1.85 .6151856 40.03438 .8529578
4 1.95 .6678294 38.77893 .7584902
5 2.2 .7884574 35.72779 .5629282
6 2.5 .9162907 32.23143 .3874466
7 7.5 2.014903 .4586983 .2267286
8 8 2.079442 .0314256 .2923551
9 21 3.044522 164.4223 2.267372
10 21 3.044522 164.4223 2.267372
11 21 3.044522 164.4223 2.267372
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 8.1m73 1.538743 8.547817 1.132231
4.658730

-=r 95% confidence limit on arithmetic me.,,: 12.14721
pper 95% confidence limit on geometric me.,,: 28. S799'I



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
aa=====-==am=============================================---=========================zc===========================

Site:
Location:
Chemical:

Site· 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dieldrin (ue/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:=============-========================================= ==========================-~=============================:

Enter Number of OCcurrences (n): 11 (n must be >= 3)
:=========================================================================================================~======:

Enter Variates (X): S~le X X**2 LN [X] LN [X] **2
-------- --_._._-- --------- --------- ---------

1 1.1 1.21eO .0953102 .0090840
2 1.85 3.4225eO .6151856 .3784534
3 1.85 3.4225eO .6151856 .3784534
4 1.95 3.8025eO .6678294 .4459961 .
5 2.2 4.84eO .7884574 •6216650
6 2.5 6.25eO .9162907 .8395887
7 7.5 5.625e1 2.014903 4.059834
8 8 6.4e1 2.07'9442 4.324077
9 21 4.41e2 3.044522 9.269117

10 21 4.41e2 3.044522 9.269117
11 21 4.41e2 3.044522 9.269117
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

_......... ......... --------- .-----.--
S~tlon: ".lIS 1466.198 16.92617 38.86450

:-=.==••••••••••••••••••••••••••••••~...................... I .s • ......................=••=••==.======.=•••==.==••:
Calculate d: d • SUlI(xt-Z) (1/n)·(~I')-Z) d • 730.6518 (normal distribution)

d • 12.81948 (log-normal distribution)
••==c.:.:.:.==......................................... • .....................aDaag==D==============.==========



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE TWO OF THREE
-=================================================================================================================

Site:
Location:
Chemical:

Site 4 • Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dieldrin (ug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:••============================================================================:======:==========================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[f]»)**2
----_._------------------_ .._-------_ ....-----------_.-----_.-----------------_.----- .. -----.--------------------­. .

Normel Distribution:

Sl.mlI8t Ion:
Sl.irmation**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- 1+1] - X[i]

1.9ge1
1.915e1
1.915e1
6.05eO
5.3eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

1.1146e1
6.3482eO
4.3279eO
B.645e-1
3.684e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.3055e1
5.3153e2

Wcolc = .n74785 Wtabl~ • .85 Wcolc - Wtoble = -.122522
====================:===========~=•••••••••••=~a•••••••••c~==••••••••=============================================



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
-=================================================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dieldrin (ue/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

Icms
:===============-========================================== ===================.=========~=.=======.==============:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:- ..--------------------------------------------------------------------.----------------------------------------:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X[n-i+1] - Xm)
-------- ----.---------. -----.--------------

.5601 2.949212 1.651854

.3315 2.429337 .8053251
.226 2.429337 .5490301

.1429 1.411612 .2017194

.0695 1.226446 .0852380
0 0 0
0 0 ·0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------._.
Sl.IIIlIIItion: 3.293166
Sl.IIIlIIItion**2: 10.84494

Wcalc = .8459739 Wtable • .85 wealc - Wt8ble .. -.004026



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemi cal:
ter Matrix:

Heptachlor (ug/kg); Site 4; NSB-NLON
Surface Soil

Enter number of samples:
Degrees of Freedom:

11
10

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi -Xber)**2 (Xi -Xber)**2
._------.- ....... __ e .......... _ ---.---_.-- .

1 .95 - .051293 5.331901 .5311269
2 .95 -.051293 5.331901 .5311269
3 1 0 5.103492 0
4 1 0 5.103492 0
5 1.1 .0953102 4.661674 .3389348
6 1.15 ~1397619 4.448264 .2891528
7 1.3 .2623643 3.838037 .1723304
8 2.4 .8754687 .73803n .0391951
9 4 1.386294 .5489463 .5024019
10 11 2.397895 59.92167 2.959790
11 11 2.397895 59.92167 2.959790
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 3.259091 .6n4912 3.936357 .9123513
1.968932

~r 951 confidence limit on arithmetic mean: 5.4096r.>
Upper 951 conf idence limit on geometric mean: 6.780285



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
-======================================================== ======================================~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Heptachlor (ug/kg); Surface Soil

Date:
Fi lename:
Operator:

01/16/95

kms
:••===a=======================================================-==============================m======_============:

Enter Number of OCcurrences (n): 11 (n must be >= 3)
:===============c=======================================:=======:::========================:========:==::=:======:

Enter Variates (X): S~le X X**2 LN [X] LN [X] **2
-------- --------- --------- --------. .---._---

1 .95 9.025e-1 - .051293 .0026310
2 .95 9.025e-1 -.051293 .0026310
3 1 1eO 0 0
4 1 1eO 0 0
5 1.1 1.21eO .0953102 .0090840
6 1.15 1.3225eO .1397619 .0195334
7 1.3 1.69eO .2623643 .0688350
8 2.4 5.76eO .8754687 .7664455
9 4 1.6e1 1.386294 1.921812

10 11 1.21e2 2.397895 5.749902
11 11 1.21e2 2.397895 5.749902
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... --_ ...... --------- ---------
S~tlon: 35.85 271.7875 7.452403 14.29078

:••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ====•••===.=a=••==.==•••==c=:
d •

d •

154.9491
9.241838

(normal distribution)
(log-normal distribution)

..........................................................................a.=•••m•••--==.=======.=======•••==••===



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
==========================================================================::======================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Heptachlor (ug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:====================================================================================::==========================:

Calculate W: W= (1/d)*(SumCAi*CX[n-i+1] - X[i]»)**2
-_.----._------------------------------------------------------.--------------.--------------------------------_.­. .

Normal Distribution:

Sl.ITIIIlItion:
Sl.ITIIIlItion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

1.005e1
1.005e1

3eO
1.4eO
2e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

5.6290eO
3.3316eO
6.78e"1

2.001e-1
1.3ge-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

9.8525eO
9.7073e1

Weale = .6264802 WUbie • .85 weele . "Ubi.. - .223520
===============================: g=======================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
-=================================================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Heptachlor Cug/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:=====a=~===================================================== ===================================================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: __ ... ------------------------------------------------------ a:

.:

Log-normal Distribution: Ai X[n-;+1] - X[i] Ai*CX[n-i+1] - X[i])
-------- --------------. --.-----------------

.5601 2.449189 1.371791

.3315 2.449189 .8119060
.226 1.386294 .3133025

.1429 .8754687 . .1251045

.0695 .1670541 .0116103
0 0 0
0 0 0 .
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
S\IIIIl8 t ion: 2.633714
S\IIIIl8t ion**2: 6.936448

Wcalc c ;7'505486 Wtable • .85 wealc - Wtable .. - .099451
:=========.==================••••••••••••••••••••••••••••••••••••••••••••••=======:=====:====:=====:===:========~:

Arithmetic Average: 3.259091 '-tric Mean: . , .968932
============.=====.=.====2===••••••••••••••••••••••••••••••••••••••••••••====:==:===:====:===:====================



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Cherni cal:
ter Matrix:

Arsenic (mg/kg); Site 4; NSB-NLON
Surface Soi l

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)**2
-------- ...... ---------.-- ------------

1 5 1.609438 2039.754 2.905783
2 7.1 1.960095 1854.4n 1.833259
3 7.2 1.974081 1845.874 1.795580
4 15.2 2.721295 1222.456 .3513859
5 15.4 2.734368 1208.510 .3360591
6 21.8 3.081910 804.4959 ·.0538999
7 44.5 3.795489 32.07678 .2317610
8 67.3 4.209160 293.6550 .8011801
9 91.3 4.514151 1692.200 1.440185
10 127 4.844187 5903.827 2.341247
11 150 5.010635 9967.300 2.878322
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 50.16364 3.314074 51.83110 1.223465
27.49691

-=r 951 cenf idence limit en arithmetic mean: 78.48096
pper 95X conf idence limit on geometric mean: 221.69n



SHAPIRO AND WILK WTEST FOR GOODNESS OF 'FIT - PAGE ONE OF THREE
c=====================_==============a_==============a===========--==--=============================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); Surface Soil

Date:
Fi leneme:
Operator:

01/16/95

kms
:========aa==s=============================================================c:================a===================:

Enter Number of Occurrences (n): 11 (n IILISt be >= 3)
:========================================================a::================._:=:================================:

Enter Variates (X): Sllq)le X X-2 LN [Xl LN[X]-2
-------- --------- --------- --------- ---------

1 5 2.5e1 1.609438 2.590290
2 7.1 5.041e1 1.960095 3.8419n
3 7.2 5.184e1 1.974081 3.896996
4 15.2 2.3104e2 2.n1295 7.405449.
5 15.4 2.3716e2 2.734368 7.476766
6 21.8 4. 7524e2 3.081910 9.498169
7 44.5 1.9803e3 3.795489 14.40574
8 67.3 4.5293e3 4.209160 17.71703
9 91.3 8.3357e3 4.514151 20.37756

10 127 1.6129e4 4.844187 23.46615
11 150 2.25e4 5.010635 25.10647
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 \ 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
4& 0 0 0
49 0 0 0
50 0 0 0.... . ... . ......-.. --------- -_ ... _---
~tlllf'l: "'.1 S4S44.92 36.45481 135.7826

:.................................................. ••••••••• ................................: ................. :
Calculate d: et •

et •
26864.63
14.96866

(nonmel distribution)
(log-nonmel distribution)

.....................................~.~.~." MN MNMN ,••••••••••••••••••••••••••a ••••••••••••••••



,', '

SHAPIRO AND WILKW TEST 'FOR GOODNESS OF FIT -,PAGE TWO OF THREE
============:=::==:::==============:============:=====================:===========================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg)i Surface Soil

Date:
Fi leneme:
Operator:

01/16/95

kms
:.==ma==cm=.===a=••===========~========================= ===================================c=====================:

:' Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1) - X[i))**2
:.- .. -.- _ __ _ --_ ----_ .._--_ .. -------------------_ .._-----------------------------------:

Normal Distribution:

S~tion:

S~tion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] • X[i]

1.45e2
1.19ge2
8.41e1
5.21e1
2.91e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] • X[i])

8.1215e1
3.9747e1
1.9007e1
7.4451eO
2.0225eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4944e2
2.2331e4

Wcalc = .8312405 Wteble .. .85 Wcelc - Wtable = -.018759
===================================•••••••••••••••••••••••••••••••••se:===========================:=======:=======



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
a==~=a=========================================--===============================================~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:==_=====aa======================================================================================================:

Calculate Y: Y = (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: ---.-.------------------------------------------------ a:

Log-normal Distribution: Ai X[n-i+ll - X[i] Ai*(X [n- i+1] - X[i])

----_ .. -- --------------- .-------------------
.5601 ·3.401197 1.905011
.3315 2.884092 .9560766
.226 2.540070 .5740558

.1429 1.487865 .2126159

.0695 1.061122 .0737480
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

..... _...... _-
Slmnat ion: 3.n1507
SUlIlI8tion**2: 13.84961

Wcalc l: .9252406 Wtable • .85 wealc - Wtable l: .0752406

Arithmetic Average: 50.16364 Gec.etr'ic Mean: 27.49691
.B=:_:••••••••••••••••==•••:=.==•••••••••••••••••••••••••••••••••••••=••c===================================_==a==



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

e er Chemical:
er Matrix:

Beryllium (mg/kg); Site 4; NSB-NLON
Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone." log(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2
---------- ------------ ------------

1 .14 -1.96611 .1666124 1.510267
2 .28 -1.21297 .0719215 .2870622
3 .32 -1.13943 .0520669 .1618054
4 .35 -1.04982 .0392760 .0977427
5 .35 -1.04982 .0392760 .0977427
6 .66 -.415515 .0125033 .1034705
7 .7 - .356675 .0230488 .1447870
8 .77 -.261365 .0492033 .2264038
9 .78 . - .248461 .0537397 ~2388496

10 .83 -.186330 .0794215 .3034404
11 .85 - .162519 .0910942 .3302397
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: .5481818 -.737184 .2604158 .5917610
.4784594

~r 951 confidence l ;m;t on arithmetic 1IINl'l: .690457'0
Upper 951 confidence limit on geometric meen: .8T7'9l26



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
aaa==••::::::::===========::=:=======::==========:===:======_=====================aBa==========================c==

Site:
location:
Chemical:

Site 4 - .Rubble Fill at Bunker A86
NSB-NlON, Groton, Connecticut
Beryllium (mg/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:.a======a====a====~================c================= ===========================================================:

Enter Number of OCcurrences (n): 11 (n must be >= 3)
:=====================================================c==e::==ce====================:============================:

Enter Variates (X): S~le X X**2 IN[X] IN[x]-2
-------- ._------- --------- --------- ---------

1 .14 1.96e-2 -1.96611 3.865600
2 .28 7.84e-2 -1.27297 1.620442
3 .32 1.024e-1 -1.13943 1.298310
4 .35 1.225e-1 -1.04982 1.102126
5 .35 1.225e-1 -1.04982 1.102126
6 .66 4.356e-1 -.415515 .1726531

/ 7 .7 4.ge-1 -.356675 .1272170
8 .n 5.92ge-1 -.261365 .0683115
9 .78 6.084e-1 - .248461 .0617330

10 .83 6.88ge-1 -.186330 .0347187
11 .85 7.225e-1 - .162519 .0264124
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 O' 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.............. .. -._---- --------- ---------
S~tlan: 6.01 3.9837 -8.10902 9.479651

:.====.=•••••a •••••••••••a •••••••••••••••~ =:_=====.====••=========:=:=:==.:
Calculate d: d •

d •
.6781636
3.501811

(normal distribution)
(log-normal di stribut ion)

•==========.:.s ==-•••••_===.=:::=_:======:==:==:====:=



SHAPIRO AND·WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
=acc===::==========::====:====::==:==================:============================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Beryllium (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/16/95

kms
:====m===========================================================================================================:

Calculate W: W= (1/d)*CSumCAi*CXln-i+1] - Xli]»)**2
: ------------------------------------------------------ a:

Normal Distribution:

SlmIIIlt ion:
SlmIIIlt i on--2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Xln-i+1] - X[i]

7.1e-1
5.5e-1
4.6e-'
4.2e-1
3.5e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CXln-i+1] - Xli])

3.9ne-1
1.823e-1
1.040e-1
6.002e-2
2.433e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

7.683e-1
5.903e-1

Wcalc = .8704143 Wtable • .85 Wcalc - Wtable = .0204143
================================a••••••••••••BD••••••••••••••••••••••ac===========================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
DC===:_==_=========================::===:========:===:=====:======================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Beryllium (mg/kg); Surface Soil

Date:
Filetwne:
Operator:

01/16/95

kms
:===========================================================================================-=--=================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1l - X[il»)**2
:----------------------------_._------------------------------------------------_.------------_._----------- ... _-:

Log-normal Distribution: Ai X[n-i+1l - X[i] Ai*(X[n-i+1l - X[i])
._---_ .. --------------- --------------------

.5601 1.803594 1.010193

.3315 1.086636 .3602199
.226 .8909729 .2013599

.1429 .7884574 .1126706

.0695 .69314n .0481737
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmNItion: 1. 732617
SlmNItion**2: 3.001962

\lcalc • .85n598 \ltabl•• .85 we.lc . Wtable • .OOn598
: •••C=.CCC••D=.c••c~a.c.=••c.c............................•••••••••••••••cc============c===================.=====:

Arithmetic Average: .S481818 '--tric Men: .4784594



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

er Chemical: Manganese (mg/kg); Site 4; NSB-NLON
er Matrix: Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (Xi -Xbar)**2
---------- ------ ........ --- ------------

1 126 4.836282 3986.200 .1246946
2 130 4.867534 3497.110 .1035995
3 133 4.890349 3151.291 .0894333
4 147 4.990433 1775.473 .0395893
5 161 5.081404 791.6550 .0116637
6 166.5 5.114995 512.4050 .0055365
7 175 5.164786 199.8368 .0006060
8 193 . 5.262690 14.92769 .0053710
9 208 5.337538 355.8368 .0219439
10 305 5.n0312 13424.38 .2818639
11 336 5.817111 21568.93 .3940173
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 189.1364 5.189403 70.19832 .3283m
179.3615

~r 95X confidence limit on arithmetic mean: 227.4884
pper 95X confidence limit on geometric mean: 232.5553



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
====z:====:==:====:==:=============:===========:=:======:===== =================================~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Manganese (mg/kg)i Surface Soil

Date:
Fi lename:
Operator:

01/16/95

kms

:=~a=====.================================================ ================--======================================:

Enter Number of OCcurrences (n): 11 (n must be >= 3)
:==================================================================================:========:=======::===========:

Enter Variates (X): Sarrple X X-2 LN (X] LN (X] **2
._------ --------- --------- --------- ---------

1 126 1.5876e4 4.836282 23.38962
2 130 1.69e4 4.867534 23.69289
3 133 1.7689e4 4.890349 23.91551
4 147 2.1609e4 4.990433 24.90442
5 161 2.5921e4 5.081404 25.82067
6 166.5 2.m2e4 5.114995 26.16318
7 175 3.0625e4 5.164786 26.67501
8 193 3.7249e4 5.262690 27.69591
9 208 4.3264e4 5.337538 28.48931

10 305 9.3025e4 5.720312 32.72197
11 336 1.1290e5 5.817111 33.83878
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.- ....... ... _.. --- -._------ ----._---
~tlon: 2080.5 442n6.3 57.08343 297.3073

: m.DD=~.D.~.=••a••••••••••:
Calculate d: d •

d •
49278.05 (normel distribution)
1.078319 (log-normal distribution)



., '. ,-; .

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
==================================================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Manganese Cmg/kg); Surface Soil

Date:
Filename:
Operator: '

01/16/95

Icms
:==========================================================================:==::=================================:

Calculate W: W= C1/d)*CSumCAi*CXln-i+1] - X[i]»)**2
: - - _-_ .._ -_._---_._-----------_._--_ .. -"_ _--_ --_ -----------------------------------------:

Nonmal Distribution:

SUlIlIll t ion:
SUlIlIlltion**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

xIn- ;+1] - X[i]

2.1e2
1.75e2
7.5e1
4.6e1
1.4e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CXln-i+1] - Xli])

1.1762e2
5.8013e1
1.695e1

6.5734eQ
9.73e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.0013e2
4.0052e4

~c8lc = .8127753 ~t.bl•• .as we.le . .,UDI.. - .037225
===================:============ ~~'..•••••••••••••••:=:========:===================:=======



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
===============================--=======================--=========-----==============z=============================

Site:
Location:
Chemical:

Site 4 • Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Manganese (mg/kg)i Surface Soil

Date:
Fil_:
Operator:

01/16/95

kms

Calc.ulate W: W= (1/d)*(SumCAi*CX[n-i+1l - X[i]»)**2
:----_ •••• _----_._-._---------_._--. __ .---_._------_ •• --.---------------------------._---------------------- A:

Log-normal Distribution: Ai X[n-i+ll - X[i] Ai*CX[n-i+1l - X[i])
.. -------- --------------- --.-----------------

.5601 .9808293 .5493625

.3315 .8527773 .2826957
.226 .4471890 .1010647

.1429 .2n2576· .0389056

.0695 .0833816 .0057950
0 0 0
0 0 0 .
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---.-----
SUIIlI8tion: .9778235
SUIIlI8tion**2: .9561388

Weale = .8866936 Wtable • .85 Wcale . Wtable '" .0366936
:=========================z.=== :.:===:======:=======:=========:==::=====:

Arithmetic Average:" 189.1364 '-tric Mean: 179.3615
====================.=========a ::==:=:=::=======:=::::==:===============



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Vanadiun (rrg/kg); Site 4; NSS-NLON
er Matrix: Surface Soil

Enter number of samples: 11
Degrees of Freedom: 10

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi -Xbar)-2 (Xi-Xbar)**2
---------- ---------- ... - -------- ... ---

1 15.3 2.727853 463.8150 .5899593
2 20.4 3.015535 270.1540 .2307900
3 22.2 3.100092 214.2231 .1566961
4 27.5 3.314186 87.16769 .0330349
5 28.1 3.335nO 76.32405 .0256549
6 34.2 3.532226 6.950413 .0013166
7 38 3.637586 1.354050 .0200634
8 40.2 3.693867 11.31405 .0391747
9 42.1 3.740048 27.70587 .0595881
10 47.6 3.862833 115.8559 .1346096
11 89.6 4.495355 2784.001 .9988291
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0

Mean: 36.83636 3.495941 20.14663 .4785098
32.98131

-=~ 95t confidence limit on arithmetic mean: 47.84324
pper 95t conf idence limit on geometric mean: 51.23260



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

She:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

Icms
:m~a=a========a===============K======================= =====================================-=====================:

Enter Number of OCcurrences (n): 11 (n nust be >= 3)

:====================================================================c===========================================:
Enter Variates (X): S~le X X-2 LN [X] LN[X]-2

...... _-- --------- --------- --------- ---------
1 15.3 2.340ge2 2.n7853 7.441181
2 20.4 4.1616e2 3.015535 9.093451
3 22.2 4.9284e2 3.100092 9.6105n
4 27.5 7.5625e2 3.314186 10.98383 .
5 28.1 7.8961e2 3.335770 11.12736
6 34.2 1.1696e3 3.532226 12.47662
7 38 1~444e3 3.637586 13.23203
8 40.2 1.6160e3 3.693867 13.64465
9 42.1 1.7n4e3 3.740048 13.98796

10 47.6 2.2658e3 3.862833 14.92148
11 89.6 8.0282e3 4.495355 20.20822
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0

, . 26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
D 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0

·47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.. oo ...... oo. ......... --------- ---------
"-tl.,: .eft.l 119&4.96 38.45535 136.n73

:........................................... •••• I I II • ......................: ••=-=:==::==••••••••••• :
calculate d: d. ~xt-l) . (',")·(~.I)..l) d • 4058.865 (normal distribution)

d • 2.289717 (log-normal distribution).......................................... •••••••• •• .......................c.=====......==••••••R •



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
g=================================================-~===== =========================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/16/95

Icms
:================================================================================================================:
: Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+1] • X[i]»)**2
---------------------------------_._._---------------------------------.-------------.------.-------------.------­. .

Normal Distribution:

SlmIIll t ; on :
SlmIIllt; on**2:

Ai

.5601

.3315
.226

.1429

.0695
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll - X[i]

7.43e1
2.72e1
1.9ge1
1.27e1
9.9eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

~ --------------------
4.1615e1
9.0168e0
4.4974eO
1.8148eO
6.881e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

5.7633e1
3.3215e3

Wcalc = .8183337 Wtable " .85 Wcalc . Wtable = -.031666
===================================a•••••••••====g•••••••••••: ••••••:=:====================:===============:======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
s===========================================================--=========--=====e=========================:=:=========

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg); Surface Soil

Date:
Filename:
Operator:

01/16/95

Ians

:===================================================~======= ==================================--c-===============:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-j+1] • X[i]»)**2
: ------------------------------------------------------ a:

Log-normal Distribution: Ai X[n- i+1] • X[i] Ai*(X[n-i+1] - X[i])

-------- .---_.--------- --------------------
.5601 1.767502 .9899781
.3315 .8472979 .2808792
.226 .6399555 .1446299

.1429 .3796810 .0542564

.0695 .3018166 .0209763
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---- .. _---
S~tion: 1.490nO
S~tion**2: 2.222246

Wcalc • .9705332 Wtable • .85 Wcalc . Wtable .. .1205332
:========.C8=••=••==C========•••••••••••••••••••••••••••••••c•••••••cz.e==:===============:::=:============:=====:

Arithmetic Average: 36.83636 ~tric Mean: 32.98131



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

e er Chem~cal:
er MatrIx:

Benzo(a)anthracene (ug/kg); Site 4; NSB-NLON
-All Soi l

Enter number of samples: 14
Degrees of Freedom: 13

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)**2
_._.---._. --------- ... - ------------

1 15 2.708050 11053250 17.17137
2 160 5.075174 10110129 3;156704
3 210 5.347108 9794664. 2.264356
4 270 5.598422 9422707. 1.571170
5 300 5.703782 9239429. 1.318140
6 400 5.991465 8641500. .7403239
7 800 6.684612 6449786. .0279805
8 1500 7.313220 3384286. .2128300
9 2100 7.649693 1536714. .6364965
10 2600 7.863267 547071.6 1.022892
11 2700 7.901007 409143.0 1.100656
12 8700 9.071078 28733429 4.924817
13 13000 9.472705 93322500 6.868694
14 14000 9.546813 1.1364e8 7.262633
15 0 0 0

Mean: 3339.643 6.851885 4853.926 1.927116
945.6621

4t:r 951 confidence limit on arithmetic _en: 5637.102
pper 95% conf idence l ;m;t on geometric me.n: 689lO.~



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site: Site 4 - Ribble Fill at Bl.rIker A86 Date: 01/20/95
Location: NSB-NLON, Groton, Connecticut Filename:
Chemical: Benzo(a)anthracene (ug/kg)i All Soil Operator: Icms

:••=D=.====ca===a=========a:==~=======================================-===========================z=====~========:
: Enter NudJer of OCcurrences (n): 14 (n nust be >= 3)
:============================================================::==========================:=======================:

Enter Variates (X): SmJ1)le X )(*'*2 LNOO LN[)Cl-2
-------- .- ... ---- --------- --------. ---------

1 15 2.25e2 2.708050 7.333536
2 160 2.56e4 5.075174 25.75739
3 210 4.41e4 5.347108 28.59156
4 270 7.29e4 5.598422 31.34233 .
5 300 9e4 5.703782 32.53313
6 400 1.6e5 5.991465 35.89765
7 800 6.4e5 6.684612 44.68403
8 1500 2.25e6 7.313220 53.48319
9 2100 4.41e6 7.649693 58.51780

10 2600 6.76e6 7.863267 61.83096
11 2700 7.29e6 7.901007 62.42591
12 8700 7.56ge7 9.071078 82.28446
13 13000 1.69e8 9.472705 89.73213
14 14000 1.96e8 9.546813 91.14163
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... ..... _-_ ... --------. ---------
~tlon: 4615S 4.6243e8 95.92639 705.5557

Calculllte d: d •
d •

3.0629e8 (normal distribution)
48.27906 (log-normal distribution)



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a===========================================================c=====================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill It Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); All Soil

Date:
Fi lename:
Operator:

01/20/95

kms
:===========-=========================================================================:===========:==============:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[;]»)**2
:--_.._-.._-_.-----_.-----_. __ ._----~- .._--. __ .-----------_._._---------._------------.------.---_._._-----------:

Normal Distribution:

Slm1lIIt ion:
Slm1lIIt i on**2:

A;

.5251

.3318
.246

.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.3985e4
1.284e4
8.49e3
2.43e3
2.3e3
1.7e3

7e2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

A;*(X[n-i+1] - Xl;])

7.3435e3
4. 2603e3
2.0885e3
4.378ge2
2.852e2

1.235ge2
1.68e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4556e4
2. 1187e8

Weale = .6917442 Wtable • .874 weale - Wtable = -.182256
=================================8•••••••••••••••••••••••••ca•••••••ac.===================================:=======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
.=====.============-===========.========================-============~============ =====:======:======:===:=======

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (US/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:a===========================================--=======DDC=====================--============z======================:

Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:----_ ..------ ..._--------_._-------_ .. -------------_. -----_.. _---_._---------_.~-_._-------.. --_ .._-------- ._---:

Log-normal Distribution: Ai X[n- i+1] - X[f] Ai*(X[n-i+ll - X[f])
--_._--- -.- ... --- ..._-- ._._ ...--- .. ---_ ....
.5251 6.838762 3.591034
.3318 4.397531 1.459101
.246 3.723971 .9160968

.1802 2.302585 .4149258
.124 2.159484 .2677760

.On7 1.658228 .1205532
.024 .6286087 .0150866

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sl.II'IlI8t;on: 6.784573
Sl.II'IlI8tion"·2: 46.03044

Wcalc .. .9534244 Wtllble .. .874 weelc • lIteble • .0794244

Arithmetic Average: 3339.643 coe-trlc Meen: 945.6621
.======.=.=••••====.ss••== c:::====:=================================



UPPER 951 CONFIDENCE LIMIT -ON THE ARITHMETIC MEAN

e er Chemi cal:
er Matrix:

Benzo(b)fluoranthene (ug/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi·Xber)....2 (Xi -Xber)**2
---------- --_ .. _--- .. --- ------------

1 160 5.075174 11220107 3.967684
2 165 5.105945 11186636 3.846042
3 210 5.347108 10887643 2.958300
4 250 5.521461 10625272 2.388933
5 370 5.913503 9857357. 1.330736
6 540 6.291569 8818779. .6014146
7 690 6.536692 7950386. .2813102
8 1450 7.279319 4242129. .0450460
9 1600 7.377759 3646736. .0965224
10 2300 7.740664 1463236. .4537181
11 5400 8.594154 3573450. 2.331961
12 10000 9.210340 42124736 4.593572
13 13000 9.472705 90066879 5.787038
14 13000 9.472705 90066879 5.787038
15 0 0 0

Mean: 3509.643 7.067078 4849.506 1.628338
1172.717

-=r 951 confidence limit on arithmetic mean: 5805.009
pper 951 conf idence l imi t on geometri c mean: 26369.50



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
g===========:=m=============================--================================= =========:=======~==================

Site:
Location:
Chemical:

Site 4 • Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (US/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:-=====a===m===_========•••-=================================c=:============:========-==:::::::=:========::==:===:

Enter Number of OCcurrences (n): 14 (n must be >= 3)
:================================================================================================================:

Enter Variates (X): SlIq)le X )(**2 LN [X] LN[x]-2._ .. _- ... .-.... --- _._------ ________ . .._----_.
1 160 2.56e4 5.075174 25.75739
2 165 2. 7225e4 5.105945 26.07068
3 210 4.41e4 5.347108 28.59156
4 250 6.25e4 5.521461 30.48653
5 370 1.36ge5 5.913503 34.96952
6 540 2.916e5 6.291569 39.58384
7 690 4.761e5 6.536692 42.72834
8 1450 2.1025e6 7.279319 52.98848
9 1600 2.56e6 7.377759 54.43133

10 2300 5.29e6 7.740664 59.91789
11 5400 2.916e7 8.594154 73.85949
12 10000 1e8 9.210340 84.83037 :
13 13000 1.6ge8 9.472705 89.73213
14 13000 1.69e8 9.472705 89.73213
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... _.------- --------- -_- ..... -
"-tlon: 49135 4.7818e8 98.93910 733.6797

: ==.======================.==•• :
Calculate d:

d •

d •

3.0573e8
34.46931

(normal distribution)
(log-normal distribution)

.......................................................................•••••• :_=_•••:••••= _D



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
======================c===========================================--===============================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene Cug/kg); All Soil

Date:
Fi lename:
Operator:

01/20/95

kms

:-==================================================== =======================.=========~======================= ==:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: --.-._-----_ ••• ---_ ••• -- •••• ----_ •• -----------------_. we:

Normal Distribution:

Slmll8t ion:
Slmll8tion**2:

Ai

.5251

.3318
.246

.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] • X[i]

1.284e4
1.2835e4

9.79e3
5.15e3
1.93e3
1.06e3
7.6e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

6.7423e3
4.2587e3
2.4083e3
9. 2803e2
2.3932e2
7.7062e1·
1.824e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.46ne4
2.1527e8

Wcalc = .7041028 Wt8bl~ • .174 - .169897
===========================.cu :::.:::::=:===:=::=======:==::.===:=cc=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
=.=====ama=========m:========-=====a:======--===================a==:=_:=::=c=:a:::=:=:========:====:===============

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (ug/kg)i All Soil

Date:
Filename:
Operator:

01/20/95

Icms
:=======================================================================:a=======================================:

Calculate W: W= (1/d)*(SumCAi*CX[n-i+1] - X[i]»)**2
: ------------------------------------------------------ a:

Log-normal Distribution: Ai X[n-i+1] • X[i] Ai*(X[n-i+1] - X[i])
-------- --------------- ----------.---------

.5251 4.397531 2.309143

.3318 4.366759 1.448891
.246 3.863233 .9503553

.1802 3.0n693 .5536993
.124 1.827161 .2265680

.On7 1.086190 .0789660
: .024 •74262n .0118231 ..

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Slmlllltion: 5.585446
Slmllllt i on**2: 31. 19nO

~calc = .9050718 ~teble • .874 Wcelc - Wtable .. .0310718
:============================== c.========================================:

.Arithmetic Average: 3509.643 ~tric Mean: 11n.717
============a=================== ==========================================



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem~cal:
er MatrIx:

Benzo(k)fluoranthene (US/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)**2 (Xi -Xbar)**2

---------- ------------ ------------
1 165 5.105945 13366858 3.074475
2 190 5.247024 13184680 2.599638
3 210 5.347108 13039837 2.286918
4 210 5.347108 13039837 2.286918
5 210 5.347108 13039837 2.286918
6 220 5.393628 1296n15 2.148382
7 390 5.966147 11m251 .7978361
8 950 6.856462 8243051. .0000084
9 1150 7.047517 7134623. .0354018
10 2400 7.783224 2019444. .8535184
11 2400 7.783224 2019444. .8535184
12 12000 9.392662 66894873 6.417601
13 15000 9.615805 1.2497e8 7.597973
14 18000 9.798127 2.0104e8 8.636332
15 0 0 0

Mean: 3821.071 6.859363 6218.662 1.751383
952.7604

4t:r 95% confidence limit on arithmetic DIean: 6764.487
pper 95% confidence limit on geometric mean: 33925.63

•



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
_====ucmc=aaaa=.===========cacc=====================================a=-===========================================

Site:
Location:
Chemical:

Site 4 • Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); All Soil

Date:
Fflename:
Operator:

01/20/95

kms

:===================cc=====================================================================sc====================:
Enter Number of OCcurrences (n): 14 (n DUSt be >= 3)

:=========_=======================================cc==================c===================c=~====================:

Enter Variates (X): S8q)le X X**2 LN[)(] LN[)(]-2._---_.- --------- --------- ------.-- ---------
1 165 2.7225e4 5.105945 26.07068
2 190 3.61e4 5.247024 27.53126
3 210 4.41e4 5.347108 28.59156
4 210 4.41e4 5.347108 28.59156 ..
5 210 4.41e4 5.347108 28.59156
6 220 4.84e4 5.393628 29.09122
7 390 1;521e5 5.966147 35.59491
8 950 9.025e5 6.856462 47.01107
9 1150 1.3225e6 7.047517 49.66750

10 2400 5.76e6 7.783224 60.57858
11 2400 5.76e6 7.783224 60.57858
12 12000 1.44e8 9.392662 88.22210
13 15000 2.25e8 9.615805 92.46372
14 18000 3.24e8 9.1'98127 96.00329
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
3; 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 • 0 0
4a 0 0 0
49 0 0 0
50 0 0 0

••....... ...... __. --------- ---------
"-tlO": is.~ 7.0714«1 96.03109 698.5876

: ............................................. •••••••• •...............s.:.:==••••••••=..........:
Calculate d: d • su.cXI-l) (1,")·(~.1)..1) d • 5.0273e8 (normal distribution)

d • 39.87544 (log-normal distribution)
•••••••a ............................................ • •• .................................: ....•......•..



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
======a=======================a===:=================:c=======:===============:====================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:••a:_===================================================c==:===================:=======:=====:==================:
:' Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: ._. •• . .-----_._----------------.----------_._---------------- a:

Normel Distribution:

Stmnation:
Sl.IlIlIlltion**2:

Ai

.5251

.3318
.246

.1802
.124

.On7
.• 024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
D

X[n-j+1] - X[i]

1.7835e4
1.481e4
1.179e4
2.1ge3
2.1ge3
9.3e2
5.6e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+ll - X[i])

9.3652e3
4.9140e3

·2.9003e3
3.9464e2
2.7156e2
6.7611e1

1.344e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
O·
o
o
o

1.7927e4
3.2137e8

Wcalc ~ .6392396 Wtable • .874 Wcalc • Wtable ~ - .234760
c====================================••••••••===c•••••••••••cce:••:.:==:==============:====:=======:==============



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE
a==~=.====================================== ==--=======--==========g:-r-===================-~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); All Soil

Date:
Fi lename:
Operator:

01/20/95

Icms
:===aaa===_=====:===c===========-=====================ua:==================a==g==================================:

Calculate W: WI: (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: ------.----------------_._---------------------------- a:

Log-normal Distribution: Ai X[n- i+1] • X[i] Ai*(X[n-i+1] • X[1] )

-------- -------_ ... _--. --------------------
.5251 ·4.692182 2.463865
.3318 4.368781 1.449562
.246 4.045554 .9952064

.1802 2.436116 .4389882
.124 2.436116 .3020784

.On7 1.653890 .1202378
.024 .8903152 .0213676

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-.-.-----
Sl.Il'Ill8tion: 5.791305
Sl.Il'Ill8tion**2: 33.53921

Wcalc • .8410995 Wtable • .874 Wcalc . lItable I: -.032901
:ca:ca.cc•••••••••a ••c.cc:.caaaa••••••••••••••••••••••••••••••••••••••••cc===cccc============.c==================:

Arithmetic Average: 3821.071 Gea.tric Meen: 952.7604
••••••••••••••••••••••••&••••~.aa••••••••••••••••••••••••••••••••••••••==••==.=.c=z=============~====c ••c==sC:_=:=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
a=====================:===========-==================== =====~================================================ ====

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg)i All Soil

Date:
Fi lename:
Operator:

01/20/95

kms
:=================================================================:============:===========================:=====:

Enter Number of OCcurrences (n): 14 (n must be >= 3)
:===============================================================c================================================:

Enter Variates (X): S~le X X**2 LN [X] LN [X] **2
_._--- .. --------- --------- .----_ ... .--------

1 160 2.56e4 5.075174 25.75739
2 190 3.61e4 5.247024 27.53126
3 210 4.41e4 5.347108 28.59156
4 280· 7.84e4 5.634790 31. 75085
5 300 9e4 5.703782 32.53313
6 420 1.764e5 6.040255 36.48468
7 1250 1.5625e6 7.130899 50.84972 .
8 1800 3.24e6 7.495542 56.18315
9 1800 3.24e6 7.495542 56.18315

10 2000 4e6 7.600902 57.ro72
11 2900 8.41e6 7.972466 63.56021
12 12000 1.44e8 9.392662 88.22210
13 12000 1.44e8 9.392662 88.22210
14 14000 1.96e8 9.546813 91.14163
15 0 .0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 Q
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.. ~ ...... . ......... .-._._--- ---------
~tl..: ."'0 \.a.eo.e 99.07562 734.7847

:===========.=======.............................. ... •••••••••••••••••••••••••=:============================:
Calculate d: d • SlJll(XI-Z) ("")·(~.,)..i, •• 3.3123e8 (normal distribution)

• • 33.64333 (log-normal distribution)
=============.=.=== =ce=======cee================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - ·PAGE TWO OF THREE
aam=====-========a:=================================--======-============ac=e==_==:=========::=======:======:======

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:_==========_=====a============c=============================================-=-m================================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
-------------------------._-----_._-----------------------------------------_ ....---------------------_._------_.­. .

Normal Distribution:

SlmIIlltion:
SlmIIlltion**2:

Ai

.5251

.3318
.246

•.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1) - X[i]

1.384e4
1.181e4
1.179e4
2.62e3
1.7e3

1.38e3
5.5e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X [n- i+1] - X[i])

7.2674e3
3.9186e3
2.9003e3
4.n12e2
2.108e2

1.0033e2
1.32e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4883e4
2.2150e8

Wcale " .6687143 Wtable • .874 Wcale • Wtable " -.205286



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
e=====:===========================================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:a===============================================================================================================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
-._---- ..------------._.----.---_._------------_ .. __ ..----_ .. --- ... ----.-.----.---------------------_ ... ---------­. .

Log-normal Distribution: Ai X[n- i+1] - X[il Ai*(X[n-i+1l - X[i])
: ----_ .. -- .-._-_ .. - ..... - ---.--_ ..._---------

.5251 4.471639 2.348058

.3318 4.145638 1.375523
.246 4.045554 .9952064

.1802 2.337676 .4212493
.124 1.897120 .2352429

.On7 1.455287 .1057994
.024 .3646431 .0087514

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------_ .....

SI.I11lI8 t ion: 5.489830
Sl.I11lI8t i00**2: 30.13823

Wcalc = .8958158 Wtable • .874 Wcalc . Wtable = .0218158
:===================~==========c== ••••••••••••=••••••••••••••••••••••============================================:

Arithmetic Average: 3522.143 ~tric Mean: 1184.209
=====================~===========.c ••••••••••g ••••••••••••c•••••••••••e==:====:===================================



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

Enter Chemical:
Enter Matrix:

Benzo(a)pyrene (ug/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter semple results (use 1/2CRDL for non-detects)

No. Cone. log(Conc. ) (Xi -Xber)-2 (Xi -Xber)**2
----_ .. _--- ..... _------- .._----_._---

1 160 5.075174 11304005 4.006627
2 190 5.247024 11103176 3.348190
3 210 5.347108 10970290 2~991940

4 280 5.634790 10511490 2.079480
5 300 5.703782 10382205 1.885259
6 420 6.040255 9623290. 1.074488
7 1250 7.130899 5162633. .0029234
8 1800 7.495542 2965n6. .1753197
9 1800 7.495542 2965n6. .1753197
10 2000 7.600902 2316919. .2746520
11 2900 7.9n466 387061.7 .8021639
12 12000 9.392662 71874062 5.363078
13 12000 9.392662 71874062 5.363078
14 14000 9.546813 1.0979e8 6.100814
15 0 0 0

Mean: 3522.143 7.076830 5047.667 1.608710
1184.209

Upper 95X confidence limit on arithmetic _en: 5911.303
Upper 95X confidence limit on geometric _en: 24817.63



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Dibenz(a,h)anthracene (ug/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)**2
---------- ... _-------- ------------

1 30 3.401197 832395.6 4.941308
2 32 3.465736 828750.1 4.658547
3 36 3.583519 821483.3 4.163982
4 50 3.912023 796301.3 2.931217
5 165 5.105945 604284.1 .2684869
6 190 5.247024 566041.3 .1421883
7 210 5.347108 536347.0 .0767263
8 210 5.347108 536347.0 .0767263
9 300 5.703782 412622.7 .0063489
10 570 6.345636 138649.8 .5206108
11 900 6.802395 1794.128 1.388372
12 3300 8.101678 5558480. 6.138378
13 3400 8.131531 6040008. 6.287195
14 3800 8.242756 8166123. 6.857347
15 0 0 0

Mean: 942.3571 5.624103 1409.845 1.719961
2n.0236

-=r 95% conf idence limit on arithmetic mean: 1609.665
pper 95% confidence limit on geometric mean: 8745.111



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
-=m=8==~a=======================E====-=-=====================================================--=~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg); All Soil

Date:
FileNne:
Operator:

01/20/95

kms
:~===================================================== ================:====:=_.:====:=======-::=========:=======:

Enter Number of OCcurrences (n): 14 (n IlUSt be >= 3)
:===============================================================================---===============================:

Enter Variates (X): Sllq)le X .X-2 LN [X] LN[X]-2
-------- --------- --------- --------- ---------

1 30 9e2 3.401197 11.56814
2 32 1.024e3 3.465736 12.01133
3 36 1.296e3 3.583519 12.84161
4 50 2.5e3 3.912023 15.30392
5 165 2.7225e4 5.105945 26.07068
6 190 3.61e4 5.247024 27.53126
7 210 4.41e4 5.347108 28.59156
8 210 4.41e4 5.347108 28.59156
9 300 9e4 5.703782 32.53313

10 570 3.24ge5 6.345636 40.26710
11 900 8.1e5 6.802395 46.27257
12 3300 1.08ge7 8.101678 65.63718
13 3400 1.156e7 8.131531 66.12179
14 3800 1.444e7 8.242756 67.94303
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 '0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... .. ------- -------.- ---------
~tton: 13193 38272145 78.73744 481.2849

: ==.:a=.=====••••E.a:
calculate d:

d •
d •

25839627
38.45743

(normal distribution)
(log-normal distribution)

...........................................................................=••••••==••=============.=====••====a=_



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
===========================================================:======================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
DibenzCa,h)anthracene Cug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:a==============================================================:======:=:=====:====:============================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
------------------------_._---------_ ..._-------------------------------------------------------------------._-_.­. .

Normel Distribution:

SlIIIIIlI t ion:
SlIIIIIlI t i on**2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] • X[i]

3.ne3
3.368e3
3.264e3

8.5e2
4.05e2
1.1e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

1.9796e3
1.1175e3
8.0294e2
1.5317e2
5.022e1
7.997eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.1115e3
1.6904e7

Wcalc = .6541931 Wtable • .174 weale • "lable. • .219807
===============================:: :====:==:=========:===================



SHAPIRO AND WILK WTEST FOR ·GOODNESS OF FIT - PAGE THREE OF THREE
==================================================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg)i All Soil

Date:
Filename:
Operator:

01/20/95

kms
:======================================================c============================:_===========================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:-------------------------------------------------------.---_.-._--------------_.----.-----.-.--------------._---:

Log-nonnel Distribution: Ai X[n- i+1] - X[i] Ai*(X[n-i+1] - X[i] )
-------- -.------------- ----------.---------

.5251 4.841559 2.542303

.3318 4.665795 1.548111
.246 4.518159 1.111467

.1802 2.890372 .5208450
.124 1.239691 .1537217

.0727 .4567584 .0332063
.024 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0 :
0 0 0
0 0 0

---------
Sl.mlI8tion: 5.909653
Sl.mlI8t ion**2: 34.92400

Wcalc = .9081210 Wtable • .874 wealc . Wtable I: .0341210
:================================•••••••••••••••••••••••••••••••••••••c::=======================================::

Arithmetic Average: 942.3511 ~trlc Mean: 277.0236
==============.=====.=====.====DD••••••••••••••••••••••••••••••••••••••••::===:============:==================c===



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical:
ter Matrix:

Indeno(1,2,3-cd)pyrene (US/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)-2 (Xi-Xber)**2
._-------- ------_._--- ------------

1 97 4.574711 2517662. 3.123129
2 120 4.787492 2445202. 2.416336
3 165 5.105945 2306493. 1.527704
4 210 ·5.347108 2171834. .9897089
5 230 . 5.438079 2113285. .8169798
6 670 6.507278 1027617. .0273337
7 1100 7.003065 340722.4 .4370754
8 5500 8.612503 14564037 5.155419
9 6200 8.732305 20396837 5.713801
10 6600 8.794825 24169865 6.016602
11 1600 7.377759 7008.082 1.072903
12 130 4.867534 2414028. 2.173897
13 140 4.941642 2383054. 1.960858
14 810 6.697034 763376.7 .1260858
15 0 0 0

Mean: 1683.714 6.341949 2443.532 1.558052
567.9019

~r 95X confi~nce l ;m;t on arithmetic mean: 2840.286
pper 95X confidence l ;m;t on geometric mean: 9960.924



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NlON, Groton, Connecticut
Indeno(1,2,3-cd)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

Icms

Enter Number of OCcurrences (n): 14 (n nust be >= 3)
:a.====.g:===============.a.========a:==================c==a::._:=======:===:========:=====::::::===::===:_.=:===:

Enter Variates (X): S8IJ1)le X X**2 l.N [X] LN[X]-2
--.---.- --------- --------- --------- ------_.-

1 97 9.409e3 4.574711 20.92798
2 120 1.44e4 4.787492 22.92008
3 130 1.69e4 4.867534 23.69289
4 140 1.96e4 4.941642 24.41983 ..
5 165 2.n25e4 5.105945 26.07068
6 210 4.41e4 5.347108 28.59156
7 230 5'.29e4 5.438079 29.5n71
8 670 4.48ge5 6.50n78 42.34466
9 810 6.561e5 6.697034 44.85027

10 1100 1.21e6 7.003065 49.04293
11 1600 2.56e6 7.377759 54.43133
12 5500 3.025e7 8.612503 74.17521
13 6200 3.844e7 8.732305 76.25314
14 6600 4.356e7 8.794825 n.34895
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 .0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... ........- ------_ .. ---------
"-tIGrl: mn 1.1731e8 88.78728 594.6422

: ..................................... •• E' • • • •.....................:••==:=:.:=====:=••••••:=:
Calculate d: d • SUl(llt-Z) (1/n)·(~.I)..Z) CI • n621021 (normal distribution)

CI • 31.55783 ( los"nonnal distribution)....................................... • • • • • ••••••• •.............................===••••=•••••••••



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
aa=====================================================ec=====================:===================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Indeno(1,2,3-cd)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

Ians
:a.D••••=========================================================================================================:
:" Calculate W: ·W = (1/d)*(Sum(Ai*(X[n-i+1l - X[il»)**2
:.... --.... --- .. ---_ ...._---.---_ .... __ .------_... --_ ..._---_ ..... ----- ...---- .... --- .... --- ... ---- .... ----- .... -:

Normal Distribution:

SlmIl8t i on:
SlmIl8tion**2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.• 024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - XUl

6.503e3
6.08e3
5.37e3
1046e3
9.35e2

6e2
4.4e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1l - X[il)

3.4147e3
2.0173e3
1.3210e3
2.630ge2
1.1594e2
4.362e1
1.056e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

7. 1863e3
5.1643e7

Weale = .6653214 Wtable • .874 Wcale - Wtable c -.208679
ceca:c=c=:=::_:=:::====:===:=:::::•••••••••••••: ••••••••••••••••••••••:====================::===================c=



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
===a:aaa=======aac===========:m__======aam=============--=================== ====================~==================

Site:
location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NlON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:========================================================c====:=======:=========:===:====================:======::

Calculate W: W= C1/d)*(SumCAi*(X[n-i+1] - X[i]»)**2
: ------------------.------_._-----------._------------- a:

log-normal Distribution: Ai X[n- i+1] - X[i] Ai*CX[n-i+1] - X[i])
-------- --------------- --------------------
.5251 4.220114 2.215982
.3318 3.944813 1.308889
.246 3.744969 .9212624

.1802 2.436116 .4389882
.124 1.897120 .2352429

.0727 1.349927 .0981397
.024 1.069198 .0256608

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

... _-----
SUlIlI8tion: 5.244165
SUlIlI8tion**2: 27.50126

Wcalc • .8714560 Wtable • .874 WCalc - Wtable .. - .002544
:c========••••••••••=c.=.====== =============================================:

Arithmetic Average: 1683.714 coec-tr i c Meen: 567.9019
••••••••••••••••••••••••••a ••••••••••••••••••••••••••••••••••••••••••a ••~=========================================



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Dieldrin (U9/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)**2 (Xi -Xber)**2
--------_. ------------ . ------------

1 1.1 .0953102 86.29083 3.023726
2 1.85 .6151856 72.91940 1.485988
3 1.85 .6151856 72.91940 1.485988
4 1.95 .6678294 71.22154 1.360412
5 2.2 .7884574 67.06440 1.093571
6 2.5 .9162907 62.24083 .8425512
7 7.5 ~ 2.014903 8.347972 .0326548
8 8 2.079442 5.708686 .0601451
9 18 2.890372 57.92297 1.115506
10 18.5 2.91m1 65.78369 1.174133
11 19 2.944439 74.14440 1.232638
12 21 3.044522 112.5873 1.464889
13 21 3.044522 112.5873 1.464889
14 21 3.044522 112.5873 1.464889
15 0 0 0

Mean: 10.38929 1.834197 8.692729 1.153656
6.260103

4t:r 95:1: confidence limit on arithmetic _.,,: 14.S0373
pper 95:1: confidence limit on geometric me.,,: 32.~'09



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
-===:••ca:••===_==============================================:::=::=::::::==::===:===:===::======:===============

Site: Site 4 - RlJIble Fill at Bl.nker A86 Date: 01/20/95
Location: NSB-NLON, Groton, Connect icut Filename:
Chemicel: Dieldrin (ug/kg); All Soil Operator: kms

:===_======================================================a=====================================._.==========:==:
Enter Number of OCcurrences (n): 14 (n must be >= 3)

:============================================================================:::=:==:===:=========:=:========c===:
Enter Variates (X): SlIq)le X X-2 LN [X] LN[x]-2

----.--- --------- --------- --------- --------- \
1 1.1 1.21eO .0953102 .0090840
2 1.85 3.4225eO .6151856 .3784534
3 1.85 3.4225eO .6151856 .3784534
4 1.95 3.8025eO .6678294 .•4459961 :

5 2.2 4.84eO .7884574 .6216650
6 2.5 6.25eO .9162907 .8395887
7 7.5 5.625e1 2.014903 4.059834
8 8 6.4e1 2.07'9442 4.3240n
9 18 3.24e2 2.890372 8.354249

10 18.5 3.4225e2 2.91m1 8.513386
11 19 3.61e2 2.944439 .8.669721
12 21 4.41e2 3.044522 9.269117
13 21 4.41e2 3.044522 9.269117
14 21 4.41e2 3.044522 9.269117
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0 .
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... •........ . _------- ------- ..
~tlon: '4~.4~ 1493.448 25.67875 64.40186

: ............................................................... .............................................=-:
Calculate d: d • SuIICIlI"Z) . C1/n)·C~II)..Z) d • 982.3259 (normal distribution)

d • 17.30198 ( log-normal distribution)



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
.=.=.=~=.===~=========================a================ c========c=e=======:=======================================

Site:
Location:
Chemical:

Site 4 - Ribble Fill at B.....ker A86
NSB-NLON, Groton, Connecticut
Dieldrin (ug/kg); All Soil

Date:
Fi leneme:
Operator:

01120/95

kms
:aa:===c===============================================c================:=======:==========:=====================:

Calculate W: W= (1/d)*(Sum(Af*(X[n-i+1] - X[i]»)**2
--------------_.--------------------------------------------------------------------------------------------.-.--­. .

Normel Distribution:

SlIl'IlIIItion:
SlIl'IlIIItion**2:

Ai

.5251

.3318
.246

.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.9ge1
1.915e1
1.91Se1
1.70Se1
1.63e1
1.SSe1

Se-1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

1.044ge1
6.3540eO
4.7109eO
3.0n4eO
2.0212eO
1. 1269eO

1.2e-2 .
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.n47e1
7.698ge2

Wcalc II .7837379 Wteble • .874 Wcelc - Wteble = -.090262
======e======c=c==:=:=========== a•••••••:.======:=====================:=:===::=:ecce=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
a===================================================-============================ ===~=============================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Dieldrin (ug/kg); All Soil

Date:
Fi lenarne:
Operator:

01/20/95

Icms

Calculate W: W~ (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: •• __ .•• . . ------------------------------------------------------ a:

Log-normal Distribution:

SUlIlIlltion:
SUlIlIlltion··2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

2.949212
2.429337
2.429337
2.276610
2.129313
1.974081
.0645385

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

1.548631
.8060539
.5976169
.4102451
.2640349
.1435157
.0015489

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.n1647
14.22532

WcaLc • .8221787 WtabLe • .874 WcaLc • VtebLe • - .051821
: , =====.==.======••=•••••••a •• :

Arithmetic Average: 10.38929 co.-trlc ....,,: 6.260103



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical: Heptachlor (ug/kg); Site 4; NSB-NLON
ter Matrix: All Soil

Enter I'Uliler of slIII'Ples:14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2
..-------- ------------ ------------

1 .95 -.051293 13.29644 1.135992
2 .95 -.051293 13.29644 1.135992
3 1 0 12.93430 0
4 1 0 12.93430 0
5 1.1 .0953102 12.22501 .8449762
6 1. 15 .1397619 11.87787 .7652298
7 1.3 .2623643 10.86644 .5657624
8 2.4 .8754687 4.824298 .0193397
9 4 1.386294 .355n70 .1382042
10 9 2.19n25 19.39144 1.398752
11 9.5 2.251292 24.04501 1.529565
12 10 2.302585 29.19858 1.659070
13 11 2.397895 41.00573 1.913683
14 11 2.397895 41.00573 1.913683
15 0 0 0

Mean: 4.596429 1.014536 4.361169 1.000779
2.758084

.r 95X confidence limit on arithmetic mean: 6.660656
Upper 95X confidence l imi t on geometric mean: 9.906146



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
_=aa.aa=••ama==--==ag==============a==============================a:a====-=====================~=••==c============

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Heptachlor (ug/kg); All Soil

Date:
Filer*lle:
Operator:

01/20/95

Ians

Enter Number of OCcurrences (n): 14 (n IILISt be >= 3)
:================================================================:=================:===:=========================:

Enter Variates (X): S~le X X-2 LN [X] LN [X] **2_______ .
--------- --------- ----.---- ____ a_ea.

1 .95 9.025e-1 -.051293 .0026310
2 .95 9.025e-1 -.051293 .0026310
3 1 1eO 0 0
4 1 1eO 0 0
5 1.1 1.21eO .0953102 .0090840
6 1.15 1.3225eO .1397619 .0195334
7 1.3 1.69eO .2623643 .0688350
8 2.4 5.76eO .8754687 .7664455
9 4 1.6e1 1.386294 1.921812

10 9 8.1e1 2.197225 4.827796
11 9.5 9.025e1 2.251292 5.068315
12 10 1e2 2.302585 5.301898
13 11 1.21e2 2.397895 5.749902
14 11 1.21e2 2.397895 5.749902
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.....-... . ... _---- --------- -------- ...
~tlon: 64.35 S43.0375 14.20350 29.48878

: e:•••••••==.====================••=====:
Calculate d: d •

d •
247.2573
15.07882

(normal distribution)
(log-normal distribution)

•••a &.a.=:=====••=======================a==.~==c=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
-=========================================================================:===:====:==============================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Heptachlor (ug/kg); All Soil

Date:
Fi lensme:
Operator:

01/20/95

kms

:=====aa=======================aa==============================================:=================================:
Calculate W: W= ~1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2

: • • •• ._---------------_.--._------_.--------_ •• ---_ •• _---- a:

Normal Distribution:

Surmation:
Surmation**2:

.5251

.3318
.246

.1802
.124

.On7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[i]

1.00Se1
1.00Se1

9eO
8.SeO
7.geO

2.8SeO
1.1eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

·0

Ai*(X[n-i+1] - X[i])

S.2meO
3.3346eO
2.214eO

1.S317eO
9.796e-1
2.0ne-1
2.64e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.3S71e1
1.8416e2

Weale = .7448313 Wtabl~ • .174 wulc . .,Ubl.. ·.129169
===============================:c :======================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
.acam===================================================-======= ==--===================~===========================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Heptachlor Cug/kg)i All Soil

Date:
Filename:
Operator:

01/20/95

kms

:==================================-=================== ===========================================~=========== ===:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: •• ---._.-----------._._------------------------._------- a:

Log-normal Distribution: Ai X[n- i+1] • X[i] Ai*CX[n-i+ll - X[i])
-------- --------------- --------------------
.5251 2.449189 1.286069
.3318 2.449189 .8126408
.246 2.302585 .5664359

.1802 2.251292" .4056828
.124 2.101914 .2606374

.0727 1.246532 .0906229
.024 .6131045 .0147145 .

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-_ ...._--
SUlIII8tion: 3.436803
SUlIII8tion**2: 11.81162

Wcale ., .7833252 Wtable • .874 weale - "table "' - .090675
:=========c===.:az==•••=====••a c.=========.====================a=======:

Arithmetic Average: 4.596429 ~trlc; Neen: 2.758084



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

e er Chemi cal:
er Matrix:

Arsenic (mg/kg);.Site 4; NSB-NLON
All SOIL ,:f

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (Xi -Xbar)-2
... ------_ .. --------- .. -- ------------

1 2.8 1.029619 1566.746 4.134822
2 5 1.609438 1397.425 2.112975
3 6.95 1.938742 1255.437 1.264059
4 7.1 ·1.960095 1244.830 1.216500
5 7.2 1.974081 1237.783 1.185844
6 15.2 2.721295 738.8689 .1167931
7 15.4 2.734368 728.0360 .1080292
8 21.8 3.081910 423.6246 .0003559
9 31.8 3.459466 111.9817 .1571495
10 44.5 3.795489 4.485319 .5364738
11 67.3 4.209160 620.8996 1.313579
12 91.3 4.514151 2392.957 2.105707
13 127 4.844187 7160.182 3.172465
14 150 5.010635 11581.60 3.793106
15 0 0 0

Mean: 42.38214 3.063045 48.40920 1.277553
21.39261

~r 95" canf i~ence limit on arithmetic mean: 65.29517
pper 95" confidence limit on geometric mean: 155.2200



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Arsenic (ms/kg); All Soil

Date:
FilenMle:
Operator:

01/20/95

kms

:=•••=.=a~••aaa=.=======================================a:••==a=================_================================:
Enter Num,er of OCcurrences (n):' 14 (n nust be >= 3)

:_c..==============================_=======================a===:=======:=======:=:==========:=:=====:==:=:=:=====:
Enter Variates (X): SlIq)le X X-2 LN [X] LN[x]-2

-------- --------- --------- --------- ----.----
1 2.8 7.84eO 1.029619 1.060116
2 5 2.5e1 1.609438 2.590290
3 6.95 4.8303e1 1.938742 3.758719
4 7.1 5.041e1 1.960095 3.8419n
5 7.2 5.184e1 1.974081 3.896996
6 15.2 2.3104e2 2.n1295 7.405449
7 15.4 2.3716e2 2.734368 7.476766
8 21.8 4. 7524e2 3.081910 9.498169
9 31.8 1.0112e3 3.459466 11.96791

10 44.5 1.9803e3 3.795489 14.40574
11 67.3 4.5293e3 4.209160 17.71703
12 91.3 8.3357e3 4.514151 20.37756
13 127 1.6129e4 4.844187 23.46615
14 150 2.25e4 5.010635 25.10647
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
3Z 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
4a 0 0 0
49 0 0 0
50 0 0 0......... ......... _._-----. ------_.-
"-tl~: WS.J\ SS.12.30 42.88264 152.5693

:....••...••..•........••••••••••••••.. ...- • I ••••••• TT ............................................. :

Calculate d: d - Sul(lt-Z) (1''')-(''1' )-Z) d· 30464.86 (normal distribution)

d - 21.21786 (log-normal distribution)
•••••••••e ............................................ •••• .....................a ••••••••••••••••••••: •••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE TWO OF THREE
a========:==:====:==============================:====:=====c=================:=============:======================

Site:
Location:
Chemical:

Site 4 • Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); All Soil

Date:
Fi leneme:
Operator:

01/20/95

kms
:•••:====================================================c========c===•••==============:====:====================:
:" Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1) - X[i))**2
: •• •• ••• __ •• ••• .- •• -------_ ••• _-----------_.-.----------------------- a:

Normal Distribution:

Sl.ITIlI8 t ion:
Sl.ITIlI8 t i on**2:

Ai

.5251

.3318
.246

.1802
.124

.0727
".024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1) - X[i)

1.472e2
1.22e2

8.435e1
6.02e1
3.73e1
1.66e1
6.4eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] • X[i)

7.7295e1
4.0480e1
2.0750e1
1.0848e1
4.6252eO
1.2068e0
1.536e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.5536e2
2.4136e4

Wealc '" .7922615 Wtable • .874 Wcale . Wteble = -.081739
===================================•••••••••••s••••••••••••••••••••ccc=c=====================:===============eccce



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
a=========c==========================================-==========--=================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg)i All Soil

Date:
Fi leneme:
Operator:

01/20/95

kms
:a=======_aa====================================_=============================m•••========-=========~========= ==a:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:••••••• • --------.---------------------------------------_.---- A:

log-normal Distribution: Ai X[n- 1+1] • X[i] AI*(X[n-i+1] - X[i]>
.------- _.. ------------ --------------------

.5251 3.981016 2.090431

.3318 3.234749 1.073290
.246 2.575409 .6335506

.1802 2.249065 .4052816
.124 1.821408 .2258546

.On7 .7381709 .0536650
.024 .3475425 .0083410

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUIIIIlI t Ion: 4.490414
SUIIIIlItion**2: 20.16382

Wcalc "' .9503230 Wtable • .874 wealc • wtable D .0763230

Arithmetic Average: 42.3821' ~tric Mean: 21.39261
•••a •••••••••••••••••••••===::•••••••••••••••••••••••••••••••••••••••=:=::=:================:==========:===.===••:



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN.

•

er Chem!cal:
er MatrIx:

Beryllium (~/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)-2 (Xi -Xbar)**2
._-------- ------------ ------------

1 .14 -1.96611 .1532163 1.494355
2 .28 -1.27297 .0632163 .2801488
3 .32 -1.13943 .0447020 .1566256
4 .35 -1.04982 .0329163 .0937262
5 .35 -1.04982 .0329163 .0937262
6 .38 - .967584 .0229306. .0501353
7 .47 -.755023 .003m5 .0001288
8 .56 -.579818 .0008163 .0268489
9 .66 -.415515 .0165306 .1076886
10 .7 -.356675 .0284163 .1497689
11 .n -.261365 .0569163 .2326230
12 .78 - .248461 .0617878 .2452364
13 .83 -.186330 .0891449 .3106337
14 .85 - .162519 .1014878 .33n421
15 0 0 0

Mean: .5314286 -.743675 .ZD4971 .5247261
.4753638

-=r 95" confidence limit on arithmetic meen: .641~n

pper 95" confidence limit on geometric me.,,: •742S11 1



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
=========================================================c===============:===:====================================

Site: Site 4 - Rli:lble Fill at IU1ker A86 Date: 01/20/95
Location: NSB-NLON, Groton, Connecticut Fi leneme:
Chemical: Beryllium (mg/kg); All Soil Operator: kms

:=_E======••=====a==================a===================c=c======cc==-======:=::=::_:======:=======:_.==:::======:
Enter Number of OCcurrences (n): 14 (n must be >= 3)

:====================================================================:===========================================:
Enter Variates (X) : S~le X X**2 LN[X] LN[X]-2

-----... --. __ ._-- -----.--- -.-_._.-. ----._---
1 .14 1.96e-2 -1.96611 3.865600
2 .28 7.84e-2 -1.27297 1.620442
3 .32 1.024e-1 -1.13943 1.298310
4 .35 1.225e-1 -1.04982 ·1.102126 :
5 .35 1.225e-1 -1.04982 1. 102126
6 .38 1.444e-1 -.967584 .9362188
7 .47 2.20ge-1 -.755023 .5700591
8 .56 3.136e-1 - .579818 .3361895
9 .66 4.356e-1 -.415515 .1726531

10 .7 4.ge-1 -.356675 .1272170
11 .77 5.92ge-1 -.261365 .0683115
12 .78 6.084e-1 -.248461 .0617330
13 .83 6.88ge-1 -.186330 .0347187
14 .85 7.225e-1 -.162519 .0264124
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

••....... .....-... --------- ._-------
S-tIOl'l: 7.44 4.6626 -10.4114 11.32212

Calculate d:
d •

d •

.7087714 (normal distribution)
3.579387 (log-normal di stribut ion)

====E8=====••••~.m :=a:.:•••••••a:=.===.===



·, .

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
Rame:_:===:========:==:================:=======:======= ===============================================~========= ==

S,ite:
Location:
Chemical:

Site 4 - Rubble Fill .at Bunker A86
NSB-NLON, Groton, Connecticut
Beryllium Cmg/kg); All Soil

Date:
H leneme:
Operator:

01/20/95

kms
:a============_=========================================c================::======:=:=::==============:===========:

Calculate W: W=C1/d)*CSumCAI*CX[n-i+'] - X[i]»)**2
...... --_ .._-- .... --- .. -_ ..... -_._-.--_ ..... -----_ ..----.--_._--.------ ..... _- ..-----.-_ ... - .. --_ .. _---_.-.------­. .

Normal Distribution:

Sl.III'lI8tion:
Sl.III'lI8tion**2:

Ai

.5251

.3318
.246

.1802
.124

.on7
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

7.1e-1
5.5e-1
4.6e-1
4.2e-1
3.5e-1
2.Se-1

ge-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

3.nSe-1
1.82Se-1
1.132e-1
7.S68e-2
4.34e-2

2.036e-2
2.16e-3·

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

8.101e-'
6.S62e-1

Weale = .9258486 Wtable • .874 Wealc - Wtable = .0518486
c============:s:=••::========::: ac:===============:=:::=:======::==c:========



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
==============-===================================================================================================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Beryllium (mg/kg); All Soil

Date:
Fi leneme:
Operator:

01/20/95

Ians
:===============================-==================m=============================================================:

Calculate Y: Y ~ (1/d)*(SumCAi*CX[n-i+1J - X[iJ»)**2
:._.-_._.._---.-_...-~-_.---.-.----.----_ .._-_...-.-_.---_.- ..------------_.---------._------_._----_._.- ..... -_-:

Log-normal Distribution: Ai X[n- i+1] - X[fJ Ai*CX[n-i+1] - X[fJ)
-------- . _._-----._.--- ----------------- ...

.5251 1.803594 .9470672

.3318 1.086636 .3605459
.246 .8909729 .2191793

.1802 .7884574 .1420800
.124 .6931472 .0859503

.0727 .5520686 .0401354
.024 .1752041 .0042049

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 o· 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-----_._-
SI.IIIll8 t ion: 1.799163
SI.IIIll8 t i on**2: 3.236987

~calc .. .9043412 Yteble • .874 we.lc • Yteble • .0303412

Arithmetic Average: .5314286 eoe-trlc ......: .4753638



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

e er Chemical:
er Matrix:

Manganese (mg/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc:.) (Xi -Xbar)-2 (Xi -Xbar)**2

---------- ----_ ... ----- ------.-----
1 126 4.836282 3310.358 .1102832
2 130 4.867534 2866.073 .0905027
3 133 4.890349 2553.858 .0772962
4 147 4.990433 1334.858 .0316621
5 147 4.990433 1334.858 .0316621
6 161 5.081404 507.8584 .0075632
7 166.5 5.114995 290.2156 .0028490
8 171 5.141664 157.1441 .0007133
9 171 5.141664 157.1441 .0007133
10 175 5.164786 n.85842 .0000129
11 193 5.262690 89.5n70 .0088961
12 208 5.337538 598.5013 .0286175
13 305 5.n0312 14753.57 .3046386
14 336 5.817111 23245.36 .4208637
15 0 0 0

Mean: 183.5357 5.168371 62.80142 .2930311
175.6285

4t:r 95% confidence limit on arithmetic mean: 213.2609
pper 95% confidence limit on geometric mean: 213.8006



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.B.a.=-...=aa&a=D==C===~==============.========================================================~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at B~ker A86.
NSB-NLON, Groton, Connecticut
Menganese (mg/kg); All Soil

Date:
Filerune:
Operator:

01/20/95

!ems
:.==~ca==============.=.===============c=====a======== =e=acac::=:=====:=::_:=:=:=:_::::=. __._.=_::.::===.:_======:

Enter Number of OCcurrences (n): 14 (n must be >= 3)
:=====================================================================================================:==========:

Enter Variates (X): SBq)le X X-2 LN [X] LN[X]-2
-------- _._------ --------- ----.---- .. ---_ ...

1 126 1.5816e4 4.836282 23.38962
2 130 1.69e4 4.•861534 23.69289
3 133 1.1689e4 4.890349 23.91551
4 141 2.1609e4 4.990433 24.90442
5 141 2.1609e4 4.990433 24.90442
6 161 2.5921e4 5.081404 25.82061
1 166.5 2.TT22e4 5.114995 26.16318
8 111 2.9241e4 5.141664 26.43610
9 111 2.9241e4 5.141664 26.43610

10 115 3.0625e4 5.164186 26.61501
11 193 3.1249e4 5.262690 21.69591
12 208 4.3264e4 5.331538 28.48931
13 305 9.3025e4 5.120312 32.12191
14 336 1.1290e5 5.811111 33.83818
15 0 0 0
16 0 0 0
11 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

•.•...... . ... _---- --------- ---------
~tlon: lS69.5 522867.3 12.35719 315.0851

: ..........................................................•••••••••••••S Dg••Da.~.~••••D.D=••••=.~:

Calculate d: d •

d •

51212.23
1.116274

(normal distribution)
(log-normal distribution)

.....................................................................................a••==•••••=K==••••••••••••=a.



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
======:====:===================:=====::===========:==================:============================================

Site:
: Location:
: Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Manganese (mg/kg); All Soil

Date:
Fi lename:
Operator:

01/20/95

kms
:================================================================================================================:
: Calculate Y: Y ~ (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
-..---------------------------------------------------------_.----------------.-.--------------------------------­. .

Normal Distribution:

SUTITI8t ion:
SUTITI8tion·*2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[i]

2.1e2
1.75e2
7.5e1
4.6e1
2.Be1

1e1
4.5eD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*eX[n-i+1] - X[i])

1.1027e2
5.8065e1
1.845e1

8.2892eO
3.472eO
7.27e-1 .
1.08e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.9938e2
3.9753e4

Wcalc = .7753371 Wtabl•• .174 weale . .,Ubl.. - .098663
==========:===================== c:==:==================================



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
-=========ca:c:=============================================================:=====================================

Site:
location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NlON, Groton, Connecticut
Manganese (mg/kg); All Soil

Date:
Filename:
Operator:

01/20/95

kms
:====aa======_=-===================================================================:====:==::==:=::=::===========:

Calculate W: W= (1/d)*(SumCAi*CX[n-i+1l - X[il»)**2
: --------._---------------------------------------_ .... a:

log-normal Distribution: Ai X[n- i+1] - Xlil Ai*(X [n- i+1l - X[i])
. _.----- -------------- . --------------------

.5251 .9808293 .5150334

.3318 .8527773 .2829515
.246 .4471890 .1100085

.1802 .2722576· .0490608
.124 .1743534 .0216198

.0727 .0602592 .0043808
.024 .0266682 .0006400

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SI.IlIlI8t ion: .9836950
Sl.IlIlI8tion**2: .9676558

Wcalc = .8668624 Wtable • .874 wealc - wtable • -.007138
:===========a========ac==c===.==•••••••••••••••••••••••••••••••••••••••••::::::=:========:======_=:===:=======:==:

Arithmetic Average: 183.5357 '-tric Mean: 175.6285
================================m••••••••••••••••••••••••••••••••••••••c:====:::==:============::==::::==:=:====:=

-,



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Vanadium (mg/kg); Site 4; NSB-NLON
All Soil

Enter number of samples: 14
Degrees of Freedom: 13

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2
_.. _------- --.--------- ------------

1 15.3 2.727853 312.2794 .4191223
2 17.7 2.873565 233.2165 .2516876
3 18.8 2.933857 200.8294 .1948274
4 19.9 ·2.990720 170.8622 .1478631
5 20.4 3.015535 158.0408 .1293945
6 22.2 3.100092 116.0237 .0757114
7 27.5 3.314186 29.93653 .0037287
8 28.1 3.335nO 23.73082 .0015587
9 34.2 3.532226 1.509388 .0246415
10 38 3.637586 25.28653 .0688206
11 40.2 3.693867 52.25224 .1015172
12 42.1 3.740048 83.33082 .1330778
13 47.6 3.862833 213.9951, .23m75
14 89.6 4.495355 3206.795 1.254637
15 0 0 0

Mean: 32.97143 3.375249 19.27152 .4839203
29.23157

tt::r 95% confidence limit on arithmetic mean: 42.09302
pper 95% confidence limit on geometric mean: 43.41895



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
a_==a:::c:===::==:===:::=:=====:====:===:::=======:=======:=====::::========:=============::====:===============::

Site:
Location:
Chemical:

Site 4 • Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg); All Soil

Date:
Fi lename:
Operator:

01/20/95

kms

(n must be >= 3)14Enter Number of Occurrences (n):
:a==a••===a~==========.===.=============================================a==============================.===~e=:=::

it

:==========================================================~=====================================================:

Enter Variates (X): S~le X X**2 LNDU LNDU-2
.....--- --.------ --------- --------- ---------

1 15.3 2.340ge2 2.n7853 7.441181
2 17.7 3. 132ge2 2.873565 8.257374
3 18.8 3.5344e2 2.933857 8.607516
4 19.9 3.9601e2 2.990nO 8.944405 ..
5 20.4 4.1616e2 3.015535 9.093451
6 22.2 4.9284e2 3.100092 9.6105n
7 27.5 7.5625e2 3.314186 10.98383
8 28.1 7.8961e2 3.335770 11.12736
9 34.2 1.1696e3 3.532226 12.47662

10 38 1.444e3 3.637586 13.23203
11 40.2 1.616Oe3 3.693867 13.64465
12 42.1 1.m4e3 3.740048 13.98796
13 47.6 2.2658e3 3.862833 14.92148
14 89.6 8.0282e3 4.495355 20.20822
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 D 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0

·47 0 0 0
48 0 0 0
49 0 0 0
SO 0 0 0

... -............ ......... .- .. ------ _... -----
~tlGf': "'.6 lOO47.7 47.25349 162.5366

:....................................... .. I.e_.'... • .._- • ................................s •••••••• :

Calculete d: d. ~.1-2) (',ft)·(~.I)-2) CI • 4828.089 (normel distribution)

CI • 3.044326 (log-normel distribution)
.C=······~····· ~U.~ M caa•••••ca.aa•••••••••:zz



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
<,o.c, '-======:==:=======:=======:=============:============:========:======================:===========================:=

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
vanadiun (mg/kg);All Soil

Date:
Fi lename:
Operator:

01/20/95

kms
:aacaag===========ac=====m======c===================== ======================================~=============== =====:

Calculate W: W= (1/d)*(Sun(Ai*(X[n-i+1] - X[i]»)**2
-._------------------------------------------------------------------------------------------------------------_.­. .

Normal Distribution:

SlJ11'Il8 t ion:
SlJ11'Il8tion**2:

Ai

.5251

.3318
.246

.1802
.124

.0727
.024

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

7.43e1
2.9ge1
2.33e1
2.03e1
1.76e1
1.2e1
6e'1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - XCi])

3.9015e1
9.9208eO
5.7318eO
3.6581eO
2. 1824eO
8.724e-1

1.44e-2
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6. 1395e1
3.7693e3

Wcalc .. .7807070 Wtable • .874 Wcalc - Wtable. - .093293
================c=================.~~ ••••••••===••••••••••••••••••••BC=C==================================:=======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
a=m===a=am=======================_============================= ================================~==================

Site:
Location:
Chemical:

Site 4 - Rubble Fill at Bunker A86
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg)i All Soil

Date:
Fi lename:
Operator:

01/20/95

kms
:===============================================================:======:=::==:::========:=:=======:=======::=====:

Calculate W: Wa (1/d)*(SumCAi*CX[n-i+1] - X[i]»)**2
: ••••••• • •• ----------------------------------------.-----.------- we:

Log-normal Distribution: Ai X[n-i+1] - X[l] Ai*CX[n-i+1] - X[i])
-------- --------------. --------------------

.5251 ·1.767502 .9281156

.3318 .9892681 .3282392
.246 .8061909 .1983230

.1802 .7031473 .1267071
.124 .6220513 .0771344

.On7 .4321334 .0314161
.024 .0215836 .0005180

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

-----_ ....
SUT1118t ion: 1.690453
SUTIII8tion**2: 2.857632

Wcalc = .9386750 Wtllble • .874 wealc • Wtable = .0646750
:===.C:z==••••••••••c•••c:••aa••••••••••••••••••••••••••••••••••••••••••••ac~=a~z.c=====.cc============c=c==c===a:

Arithmetic Average: 32.97143 eoec-tric Mean: 29.23157
••••••••••••••••c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••=::.:====:::=::::::=:===:==••••••a •••••



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE 4 - RUBBLE Fn..L AT BUN KEH ABe
NSB-NLON, GROTON,CONNEcnCUT
12120194

HAZARD INDICES AND INCREMEJHAl CANCER RIS~ ARE CALClA.ATED BY lHlS SPREADSHEET.
EXPOSURES lH.ROUOH PICA INGESnON ARE CONSIDERED.
ASSUMPnONS ARE OUTLINED BB.OW.

EXPOSURE SCENARIO: UTILITY WORKER; CTE

RREVANT EOUAnClil lEX. (C .IR • Fl. 810. Ef. EDl/(BW. AT. lE8)

"£RE. C • MUH CONC9lfRATlOH IN SOl. SAWPLE (MO/KO)
IR. SOl. INOESJlON RATE (MO/EVBUl
EF • EXPOSURE' REOUENCV (EVffi TS/Y£AR)'1 • fRACTION fROM CCIiITAMNATED SOURCE
ED. EXPOSURE DURATION (Y£.ARS)
IW • looY WfJOHT (10)
AT • AVfRAo..a TIME (OA~I

ItO • 1Il0AVAltA81. I T"V

ENTER INPUT PARAMnERS
AOlA. T VOUlH:

fR
£f
fI.
ED:
BW:
AT(CAR):
AT(NON):

480,
t

25
70

25550
9125

IR
£f
fl:
ED:
BW:
AT(CAR):
AT(NON):

o
350

t
II

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.88E-08 (AVO ANNUAl DOSa
YOUlH:

CF: O.OOE+OO (AVO ANNUAl DOSa
ADlA.T/YOUTH (CANCER RISK):

CF: 6.71E-09



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINOESTION OF SOil (PAOE TW
SITE 4 - RUBBLE All AT BUNKER A118
EXPOSURE SCEMARIO: UTILITY WORKER; elE
CAlCUlATE DOSES:

CHEMICAl

Benlo(alantfyac_
Benlo(blftuor anthene
Benlo(klftuoranthene
Benlo(alpyrena
Olbenl(a.hlanttracene
Antimony
Arsenic
Beryllium
Mangana ..
V_dIum
lWdnn
tMthow"cNor
lndenofl.'.J -cdtP,,_

C(MO/KO)

14
13
18
14

38
5.9
150

0.74
214
U4

00075
037
II

BIOAVAIlABlLlTY
YOurn ANNUAL ADll..T ANNUAL LIFETIME AVERAOE RFD

DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAy)

O.ooE+oo 2.63E-07 9.39E-08
o.ooE+oo 2.44E-07 8.72E-08
0.00£+00 3.38E-07 1.21E-07
o.ooE+oo 2.63E-07 9.39E-08
O.ooE+oo 7.14E-08 2.55E-08
O.ooE+oo 1.11E-07 3.96E-08 4.ooE-04
O.ooE+oo 2.82E-06 1.01E-06 3.ooE-04
O.ooE+oo 1.39E-08 4.97E-09 5.ooE-03
O.ooE+oo 4.02E-06 1.44E-06 5.00E-03
O.ooE+oo 8.15E-07 2.91E-07 7.ooE-03
O.ooE+oo 1.41E-10 5.03E-11 5.ooE-05
OooE+oo 6.95E-09 2.48E-09 5.00E-03
O.ooE+oo 1.24E-07 4.43E-08
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+OO
OooE+oo O.ooE+oo O.ooE+oo
OooE+oo 0.00£+00 O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.OOE+OO
O.ooE+oo O.OOE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+OO O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
0.00£+00 O.ooE+oo O.ooE+OO
0.00£+00 O.ooE+oo O.ooE+OO
0.00£+00 O.ooE+oo O.ooE+OO
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+OO

CSF
(KO-DAYIIIO)

7.30E-01
7.30E-01
7.3OE-02
7.30E+00
7.3OE+00

1.75E+00
4.3OE+00

1.60E+01

7.3OE-01



RISK ASSESSMENT SPREADSHEET - INCIDBHAL INGESTION OF SOIL (PAGE TIiREE)
SITE 4 - RUBBLE AlL AT BUN KER Ale
EXPOSURE SCENARIO: UTILITY WORKER; CTE
DETERMNE HAZARD INDCE9 NolO CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEIIlCAl YOurn ADULT CANCER RISK

Benzo(alanttyac_ O.ooE+oo O.ooE+OO 6.86E-08
Benzo(b)ftuorantheM O.ooE+oo O.OOE+OO 6.37E-08
Benzo(k)ftuoranthena O.ooE+OO O.ooE+oo 6.82E-09
Benzola)pyrene O.ooE+OO O.ooE+oo 6.86E-07
OibenzI..h)anttT acene O.ooE+OO O.ooE+oo 1.86E-07
Antimony O.ooE+OO 2.77E-04 O.ooE+OO
AnenIc O.ooE+OO 9.3SE-03 1.76E-06

a.,I"'" OooE+OO 2. 78E-06 2.13E-08........- OooE 000 804E-04 O.OOE+OO
'I........ o OOE tOO t UIE-04 O.OOE+OO
[Wdnro 000f tOO 2112E-06 8.05E-l0

......."''*'' DOOE tOO t 38E-06 O.ooE+OO
~'1.3· CdlN_ DOOf tOO OOOEoOO 3.23E-08

0 o OOE tOO O.OOE+OO O.ooE+OO
0 o ooE tOO O.ooE+OO O.ooE+OO
D o OOE tOO OooE+OO O.ooE+OO
D DOOf 000 o ooE +00 o.OOE+OO
0 DOOf·oOO OOOE+OO O.ooE+oo
0 000f 000 OOOE+OO O.ooE+OO
D OOOE 000 O.OOE+oo O.ooE+oo
D OOOE 000 O.OOE+oo O.OOE+OO
0 OooE tOO O.ooE+oo O.ooE+OO
0 OOOE 000 OooE+OO O.ooE+OO
0 OOOE 000 OooE+OO O.ooE+OO
0 OOOE 000 O.ooE+OO O.ooE+OO
0 OOOE 000 O.ooE+OO O.ooE+OO
0 OooEoOO O.ooE+oo' O.ooE+OO
0 O.ooE+oo O.ooE+oo o.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+OO
() O.ooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+OO O.ooE+oo
0 O.ooE+OO O.OOE+OO O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo 0.00E+00
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAl O.OOE+OO 1.oeE-02 2.83E-08



RISKASSE8SIlIENT SPREADSHEET - INCIDBHAl INGESTION OF SOIL

SITE NAIlIE:
LOCATION:
DATE:

SITE 4 - RUBBLE F1l.L AT BUNKER A86
NSB-NLON, GROTON,CONNECTICUT
12l2O/94

HAZARD INDICES AND INCREMENTAl CANCER RlS~ ARE CALCULATED BY llilS SPREADSHEET.
EXPOSURES lliROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCENARIO: UTILITY WORKER; Rille

RelEVANT EOUATION: lEX. (C xlR x Fix BIO x EF x EOl/(8W x AT x 1E6)

WHERE: C • MEM CONCENTRATION IN SOIl. SAMPLE (MG/KO)
IR. SOIl. INGESTION RATE (MO/EVENn
EF • EXPOSURE fREOUENCY (EVEN TSIY£AR)
fl. fRACTION fnOM CONTAMtlA'ED SOURCE
ED. EXPOSURE DURATION (Y"-ARS)
BW • BODY WSGHT (1<0)
AT • AVERAOINO TIME (OA~)

BIO. BIOAVAlLAO.. ,,,,

ENTER INPUT PARAMETERS:
ADULT: youm

IR:
EF:
fl:
ED:
BW:
AT(CAR):
AT(NON):

480
3.5

1
25
70

25550
9125

IR.
Ef:
fl:
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: a.58E-OS (AVG ANNUAl DOSE)
YOUlli:
CF: O.OOE+OO (AVG ANNUAl DOSE)

ADlA.T/YOUTH (CNlCER RISI<):
CF: 2.35E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SOil (PAOE TW
SITE 4 - RUBBLE All AT BUNKER ABS .
EXPOSURE SCENARIO: UTILITY WORKER; RME
CAlCUlATE DOSES:

CHEMICAl

Benzo(lIllInttwllc_
Benzo(blftuor lInthene
Benzo(klftuor lInthene
Benzo(lIlp~lI'"

Dlbenz(lI. hlllnttw lice".
Antimony
AtMnlc
Bsylllum
toIlngllne,.
v.......
~

---fR'-
-., " -...-

C(MO/ICO)

14
13
18
14

38
5.9
150

0.74
214
U4

000"0.,
II

810AVA1lABllITY
YOUTH ANNUAL ADUlT ANNUAL L1FETlME AVERAOE RFD

DOSE (MO/ICOIOAY) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAY)

O.OOE+oo 9.21E-07 3.29E-07
O.ooE+oo 8.55E-07 3.05E-07
O.OOE+oo 1.18E-06 4.23E-07
O.OOE+oo 9.21E-07 3.29E-07
O.ooE+oo 2.50E-07 8.92E-08
O.ooE+oo 3.88E-07 1.39E-07 4.00E-04
O.OOE+oo 9.86E-06 3.52E-06 3.ooE-04
O.OOE+oo 4.87E-08 1.74E-08 5.ooE-03
O.OOE+oo 1.41E-05 5.03E-06 5.00E-03
OOOE+oo 2.85E-06 1.02E-06 7.00E-03
000£ +00 4.93E-l0 1. 76E-l0 5.00E-05
000£-00 143£-08 8.69E-09 5.00E-03
000£-00 434£-07 I.S5E-07
000£-00 0. DOE +00 O.ooE+OO
000£ -00 O.OOE+oo O.ooE+OO
000£+00 O.OOE+oo O.OOE+OO
000£+00 o.OOE+oo O.ooE+oo
000£ -00 OooE +00 O.OOE+oo .
000£-00 OOOE+oo o.ooE+oo
000£-00 o OOE +00 O.ooE+oo
000£ -00 OOOE+oo O.ooE+OO
000£ +00 O.OOE+oo O.ooE+oo
OOOE+OO O.OOE+oo O.OOE+oo
000£ +00 O.ooE+oo O.OOE+oo
OOOE-OO OOOE+oo O.ooE+oo
000£-00 O.ooE+oo O.OOE+OO
000£ +00 O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.OOE+oo
O.OOE+oo O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+oo O.OOE+oo
O.OOE+OO O.OOE+oo 0.00E+00
O.OOE+oo O.OOE+oo O.ooE+oo
O.OOE+OO O.ooE+OO O.ooE+oo
O.OOE+OO O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo

CSF
(KO-DAYIIIO)

7.30E-Ol
7.30E-Ol
7.30E-02
7.30E+00
7.30E+00

1.75E+00
4.30E+00

1.60E+Ol

7.30E-Ol



RISK ASSESSMENT SPREADSHEET - INCIDBHALINGESTIOH OF SOil (PAGE THREE)
SITE 4 - RUBBLE ALL AT BUN KEn M8
EXPOSURE SCENARIO: UTILITY WORKER; RME
DETERMNE HAZARD INDCES ~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl.
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)antl'l'ac_ O.ooE+oo O.OOE+oo 2.40E-07
Benzo(b)nuoranthene O.ooE+oo O.ooE+OO 2.23E-07
Benzo(k)nuoranthene O.ooE+oo O.ooE+oo 3.09E-08
Benzo(a)pyrene O.ooE+oo O.OOE+oo 2.40E-06
Ofbenz(a.h)antl'l'acene O.ooE+oo O.ooE+oo 6.51E-07
Antimony O.ooE+oo 9.70E-04 O.ooE+oo
Anlenlc O.ooE+oo 3.29E-02 6.16E-06
BlI'ylllum O.ooE+oo 9.73E-06 7.47E-08

".nou- OooE+OO 2.81E-03 0.ooE+09
y_dkMft OooE+OO 4.08E-04 O.ooE+oo
(Wdnn o OOE +00 986E-06 2.82E-09
MefhotryeNof o OOE +00 4117E -06 O.ooE+OO
IndenoCl.1.3 - cdlp._ OOOE -00 O.ooE+OO 1.13E-07

0 o ooE +00 O.ooE+oo O.ooE+OO
0 o ooE +00 O.ooE+OO O.ooE+OO
0 OOOE +00 O.OOE+oo O.ooE+OO
0 o OOE-OO O.ooE+oo O.ooE+oo
0 OOOf -00 OooE+OO O.ooE+OO
0 OOOf -00 O.ooE+oo O.ooE+oo
0 OOOE +00 O.OOE+oo O.ooE+oo
0 OOOE+OO O.ooE+OO O.ooE+oo
0 o ooE +00 O.ooE+oo O.OOE+oo
0 OooE+OO O.ooE+oo O.ooE+oo
0 o OOE +00 O.ooE+oo O.OOE+oo
0 OOOE+oo O.OOE+OO O.ooE+oo
0 OooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.OOE+oo O.OOE+oo O.OOE+oo
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.ooEtOO O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+OO O.OOE+OO O.ooE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+OO O.ooE+OO O.ooE+OO
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O. ooEt00 O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo

TOTAL O.OOE+OO 3.71E-02 9.90E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE 4 - RUBBLE Flll AT BUNKEJl A86
NSB-NlON, GROTON,CONNECnCUT
12/20194

. lEX • Ie IIA I FII 810 I EF I Eot/(8W I AT I 1E8I

C • M(M CONCOH"A noN .. SOIl tAMP\( (MQI1ItO,
IA ••0Il ..OUflON RAT( (MQ/{VOHl
(f • ()(P()IURf 'R£OUOfCY (tV9HtIY£AR)
, •• , RACOON FROM COHA....ATED SOURCE
fO. DrPOSUAf WAAOON (V(AM,
... 8OO'f W9QHT (10,
A' • aWf~O flMf 10&.....
810 • IItOAvAtlA.,T-.

HAlARDINDlCES AND INCREMenAl. CANCER RISKS ARE CAlClA.ATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESnON ARE CONSIDERED.
ASSUMPnONS ARE OURINED BelOW.

EXPOSURE SCENARIO: OCCASIONAl VISITOR; eTE

AR(VAHT'OUAOON

~ I
WHr~f

OfrrA ..""T PAAAM£T£RS
AOt.t T YOUTH

IA
(f

FI
[0
OW:
AT(CAR):
AT(NON):

10

",
e

70
25550
2190

IA
H
n
EO
BW:
AT(CAR):
AT(NON):

o
350

1
e

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 2.35E-08 (AVG ANNUAl. DOSE)
YOUTH:

CF: O.ooE+oo (AVG ANNUAl. DOSE)
ADlA.T/YOUTH (CANCER RISI<):

CF: 2.01E-09



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION OF SOil CPAGE TWO)
SITE 4 - RUBBLE ALL AT BUNKER AIlS
EXPOSURE SCENARIO: OCCASIONAl VISITOR; CTE
C~CUlATE DOSES:

CHEMICAl CCMO/KG)
YOUTH ANNUAl. ADUlT ANNUAl. LIFETIME AVERAOE RFD

BIOAVAILABIUTY DOSE CMO/KO/OAy) DOSE CMG/KOIOAy) DOSE CMO/KOIOAy) CMO/KG/DAy)
CSF

CKO-DAYIIIO)

Benzola)anthrac_
Benzolb)1Iuoranthene
Benzol1<)nuoranthene
Benzola)p~ene

Dibenzla.h)enthr aeene
Antimony
Anlenlc
Beryllium
Manganese
V_dlum
0Wdrin
Mett.olrYCHor
IndenoCI.2.3 -cdlpy_

14
13
18
14

3.8
5.9
150

0.85
233
51.2

00075
037

lUi

1
I
I
I
I
I
I
1
1
1
1
I
I

O.OOE+OO 3.29E-07 2.82E-08
O.OOE+OO 3.05E-07 2.62E-08
O.OOE+OO 4.23E-07 3.62E-08
o.OOE+OO 3.29E-07· 2.82E-08
O.ooE+oo 8.92E-08 7.85E-09
O.ooE+OO 1.39E-07 1.19E-08 4.00E-04
O.ooE+OO 3.52E-06 3.02E-07 3.00E-04
O.ooE+OO 2.00E-08 1.71E-09 5.00E-03
O.OOEtOO 5.47E-06 4.69E-07 5.00E-03
O.OOE+OO 1.20E-06 1.03E-07 7.00E-03
O.OOE+OO 1.76E-l0 1.51E-11 5.00E-05
O.OOE+OO 8.69E-09 7.45E-10 5.00E-03
O.OOE+OO 1.55E-07 1.33E-08
O.OOE+OO O.ooE+OO O.ooE+OO
O.OOE+OO O.ooE+oo O.OOE+OO
O.ooE+OO O.OOE+OO O.ooE+oo
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O. OOEt00 O.OOE+OO
O.OOE+OO O. OOEt00 O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOEtOO O.ooE+oo
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.ooE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo .O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O. OOEt00 O.OOE+OO
O.ooE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOEt00 O.OOE+OO

7.30E-01
7.30E-01
7.30E-02
7.30E+00·
7.30E+00

1.75E+00
4.30E+00

. 1.60E+01

7.30E-01



RISK ASSESSMENT SPREADSHEET - INCIOBHAL INGESTION OF SOil (PAGE THREE)
SITE 4 - RUBBLE All AT BUNKER AU
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
DETERMNE HAZARD !HOCES ~D CANCER RISK

HAlARD INDEX· HAlARD INDEX INCREMENTAl.
CHEM1CAL YOUTH ADULT CANCER RISK

8enzo (alanttwac_ OooE+oo O.ooE+oo 2.06E-08
8enzo(bllluoranthene O.ooE+oo O.ooE+oo 1.91E-08
8enzo(k}ftuoranthene O.ooE+oo O.ooE+oo 2.64E-09
8enzo(a)pyrene O.ooE+oo O.OOE+oo 2.06E-07
Dlbenz(a.hlanttw acene O.ooE+oo O.ooE+oo 5.58E-08
Antimony O.ooE+oo 3.46E-04 O.ooE+oo
Anenlc O.ooE+oo 1.17E-02 5.26E-07
BeryllIUm O.ooE+oo 3.99E-08 7.36E-09
Mange_ OooE+oo 1.09E-03 O.OOE+oo
V_dlum OooE+oo 1.72E-04 O.OOE+oo
DIeldrin OooE+oo 352E-08 2.42E-10
Melholyctb oooE +00 1.74E-08 O.ooE+oo
Indenoll.2.3 -cd)p\lene OooE +00 O.ooE+oo 9.70E-09

0 OooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 OooE+oo O.ooE+oo O.OOE+OO
0 oooE +00 O.ooE+oo O.OOE+OO
0 oooE +00 O.ooE+oo O.OOE+oo
0 oooE +00 O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 O.ooE +00 O.ooE+oo O.OOE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+OO
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAL O.OOE+OO 1.34E-02 8.50E-07



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITE 4 - RUBBLE FllL AT BUNKER AB6
NSB-NLON, GROTON,CONNECTICUT
12120/94

HAZARDINDlCES AND INCREM8'HAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESTICH ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW,

EXPOSURE SCENARIO: OCCASIONAl VISITOR; RME

REi EVAHT EOUATICH' lEX. IC .IR • Fl. 810. EF. ElJ)I(BW. AT. IE6I

WHrAE C • MEM CONC9HRATlON IN sex SAMPlE (MOII(OI
IA • sex INOESnoN RAtE (MO{{V~n

EF • EXPOSURE f REOUENCY (EV~ TSIYEAR)
Fl • FRACTION FROM CCHTAMNATEO SOURCE
ED. EXPOSURE DURATION (Y£.ARS)
IVII • BODY WBOHT !'O)
AT • AVlAAOINQ nME IOI'YSI
810 • 8IOAVAllA81lT'f

ENTtR INPUT PARAMfTERS
Acu.T YOUlli'

IR
EF
H
ED:
OW:
AT(CAR):
AT(NONI:

'00
'4

1
25
70

25550
9125

IR
EF
fI.
ED:
OW:
AT(CAR):
AT(NON):

o
350

1
II

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA..T:

CF: 939E-08 (AVa ANNUAl DOSE)
YOUTH:

CF: O.OOE+oo (AVa ANNUAl DOSE)
ADlA..TIYOUTH (CN-4CER RISK):

CF: 3.35E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INOESTION OF SOil (PAOE TWO)
SITE 4 - RUBBLE All AT BUNKER AIle
EXPOSURE SCENARIO: OCCASIONAL VISITOR; RME
CALCUlATE DOSES:

CHEMICAl

Benzo(alanItY_

Benzo(b)"uor anthene
Benzo(k)"uoranthene
Benzo(a)p)'ene
Dlbenz(a.h)anItYacene
Antimony
Arsenic
Beryllium
MlWlgenue
V_dIum
~

IIIeChow"**"
~CI.2.) -cd)P1I-

C(MO/KO)

14
13
18
14

38
5.9
150

0.85
233
512

00075
037
8e

BIOAVAIlABllITY
YOUTH ANNUAl.. ADUlT ANNUAl.. LIFETIME AVERAOE RFD

DOSE (MO/KO/DAY) DOSE (MO/KO/DAY) DOSE (MO/KO/DAy) (MO/KO/DAY)

O.OOE+oo 1.32E-08 4.70E-07
o.ooE+OO 1.22E-06 4.36E-07
O.ooE+oo 1.69E-06 8.04E-07
O.ooE+oo 1.32E-06 4.70E-07
O.ooE+oo 3.57E-07 1.27E-07
O.ooE+oo 5.54E-07 1.96E-07 4.ooE-04
O.ooE+oo 1.41E-05 5.03E-06 3.ooE-04
O.ooE+oo 7.98E-08 2.85E-08 5.ooE-03
O.ooE+oo 2.19E-05 7.82E-06 5.ooE-03
O.ooE+oo '4.81E-08 1.72E-06 7.ooE-03
O.ooE+oo 7.05E-l0 2.52E-10 5.00E-05
O.ooE+oo 3.48E-08 1.24E-08 5.00E-03
O.ooE+oo 6.20E-07 2.21E-07
O.OOE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+OO
O.ooE+oo 0.00E+00 O.OOE+OO
O.ooE+oo O.ooE+oo o.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.ooE+OO O.ooE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.ooE+OO O.OOE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.OOE+OO O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.OOE+OO O.OOE+oo O.OOE+oo
O.ooE+oo O.OOE+OO O.ooE+oo

CSF
(KO-DAY/MO)

7.30E-01
7.3OE-01
7.3OE-02
7.30E+00
7.30E+00

1.75E+00
4.30E+00

1.60E+01

7.30E-01



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION F SOIL (PAGE mREE)
SITE 4 - RUBBLE All AT BUNKER AB8
EXPOSURE SCENARIO: OCCASIONAl V1SITOR; RME
DETERMNE HAZARD fN(JCES N4D CANCER RISK:

CHEMICAl

8enlO(alanttYec_
8enzo(b)IIuoranlhene
8enlO(k)1Iuoranthene
BenlO(a)pyrene
Dlbenz(a.h)anltucene
Antimony
ArMnic
B.y1llu m.......-
v.........
~

"--,dtDr
.......... ' 1) -edl,,__

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTAl

HAZARD INDEX HAZARD INDEX INCREMENTAL
YOUTH ADULT CANCER RISK

O.OOE+OO O.ooE+OO 3.43E-07
O.OOE+OO O.OOE+OO 3.18E-07
OOOE+OO O.OOE+OO 4.41E-08
OOOE+OO O.OOE+oo 3.43E-06
OOOE+OO O.OOE+oo 9.31E-07
O.OOE+OO 1.39E-03 O.OOE+OO
O.OOE+OO 4.70E-02 8.81E-06
OOOE+OO 1.60E-05 1.23E-07
OOOE +00 4.38E-03 O.OOE+OO
OOOE tOO IUl7E-04 O.OOE+oo
000f tOO 141E-05 4.03E-09
o 00f tOO 8115E-08 O.OOE+OO
OOOE tOO OOOE+OO 1.62E-07
OOOE tOO OOOE+OO O.OOE+oo
OOO( tOO OOOE+OO O.ooE+OO
OOOE tOO OOOE+OO O.OOE+oo
o 00f tOO OOOE+OO O.OOE+OO
o OOft 00 OOOE+OO O.OOE+OO
o 00f tOO OOOE+OO O.ooE+OO
OOO( tOO O.OOE+OO O.OOE+OO
OooE +00 O.OOE+OO O.OOE+oo
OOO(tOO O.OOE+OO O.OOE+OO
OOOE tOO OOOE+OO O.ooE+OO
OOO( tOO O.OOE+OO O.OOE+OO
OOO( tOO O.OOE+OO O.ooE+OO
OOO( tOO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO· O.ooE+oo
O.OOE+OO O.OOE+OO O.ooE+OO
O.ooE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+OO
O.ooE+OO O.ooE+OO O.ooE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+oo O.OOE+OO
0.00E+00 O.OOE+oo O.ooE+oo
O.ooE+OO O.OOE+oo O.ooE+oo
0.00E+00 O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+OO O.ooE+oo
O.ooE+OO O.ooE+OO O.ooE+OO

O.OOE+oo 5.35E-02 1.42E-05



Al9( ASSESSM:NT SPREADSHEET - DRECT £EFNAl. Ca-lTACT WITH sal

SITE NAME:
lOCATION:
DATE:

SITE 4 - ALeIl..E FlU AT BLN<:EA 1ft]
NSB-Pt...~.GAOT~.CO.....ECTICUT
12/21/94

EXP09.ff SCENo\RIQ UTl..ITY wat<ER; CTE

R8....EVANT EQlj\TICN:

'M-£FE

[EX .. (C x SA xAF x ABS x EF x 8)/(BW x AT x 1E6)

C .. CCJIoICENffiATION IN SCI.. ~G)
SA1 .. YOUTH S<IN SlffACE PPEA (gJ OMJAY):
SA2 .. JlOU.. T9<lN 3..ff ACE f'PEA' (SO OM]AY)'
{IF ..~ FKTOA (MG'SQ~

o
3800

0.2

ASS .. M&Jff'nON FRACTION
J)EC1~ mAcnON)

~S:

BNASPESTl ODES:
PCBS'
J,,£TA..S:

0.5
0.05
0.05
0.01

EF 1 .. YOUTH EJCJ'09JlE F~OLENCY pAYS'YEAA) 24
EF2 .. JlOU.. TEXPC5LRE FRECLelCY (OAYSfYEM): 1
8)1 .. YOUTH EXP09..ff DlRAnCN (YEAR5): e
ED2 .. JlOU.. TEXPCSRE·l:lJV\nDN (YEMS): 25
BW1 .. BCDY WEIGHT AlXl.£~ (KG) 15
BW2 .. BCDY WEIGHT AU.J..T f(G): 70
ATl .. AVERAGING TIM: (DAYS),~NOOENS (YaJTH): 2190
AT2 '"' AVERAGING TIM: (DAYS), NCNCAFt:INOOENS CADll..1): 9125
ATa = AVERAGING TIM: (DAYS), CAAONOOENS: 2SSSO

r:ETEAMI~ CCNVERSCN FACTrnS:
I::EX = (C)* (SA ro CM)* (AF~O CM)* (l>Bsr (EF DAYS'YEAA)* (ED YEN'lS)/CAT DAYS)/(&I KG)/(1 KG.'1 E'B MO)

OO!X:yCJ.Jtl = (CF1)* (Cr (AElS)
OO!X:adJlt = (O=2)*(C)*(AEIS)

0=1 =
0=2 =

O.OOE+OO
2.97E-08

CAf'CEA AS< = (CF3)*tcr(ABS) o=a = 1.06E-08



RI9< ASSESSPtot:NT SPREAD9-iEET - DRECT lEFYU4.. C~ACT WITH SaL (pAGE TWO)
SITE 4 - RLlJEl.E FlU. AT BLH<EA NJ8
EXPOSURE SCENARIO: unLlTY WCH<ER; CTE
CJlLClLATE OOs:5:

CHEMCIlL C (M~G)

ABSOOPTlON
FRACTlOO

NoIoIUIlL YWTH I\NI4UIt.. ADlJ.T L1FETlPtot: AVERAGE RFD
OO~~~~OO~~~~~OO~~~~(M~~~

CSF
I<G-DAY/MG)

BenzotIlanfTacene
Benzo(b)ftuCTQn1tI9Il9
Benzof<)flumln1tlene
BenzotllDV!"en9
obenz".h)enttnlC8r18
MlmCJ'ly
ksanlc
~I..."

..'VI.....
~

[)ef1r

~
~,~., crtowr..

1.
13
18
I.

38
5.1
150

07•

'14.,4
000"

811
II

0.05
005
0.05
0.05
0.05
0.01
0.01
001
oOt
oOt
001
001
001

O.ooE+oo 2.08E-08 7.44E-09
O.ooE+oo 1.93E-08 8.91E-09
O.ooE+oo 2.66E-08 1.56E-09
O.ooE+oo 2.08E-08 7.44E-09
O.ooE+oo 5.65E-09 2.02E-09
O.ooE+oo 1.75E-09 8.27E-tO 4.ooE-04
O.ooE+oo 4.46E-08 t.5IE-08 2.80E-04 t.80E+oo
O.ooE+oo 2.20E-10 7.86E-1t 2.50E-04 8.60E+00
o ooE+oo 837E-08 2.27E-08 t.50E-04
000£+00 l.aE-08 •.61E-09 3.50E-04
o 00t!-00 112E-ll 3.18E-12 5.00E-05 t.60E+01
o 00t! - 00 S50E-l0 1.17E-tO t.50E-04
o 00t! +00 '.62E-oe 3.51E-09
000£+00 O.ooE+oo O.ooE+oo
o ooE+oo O.ooE+oo O.ooE+oo
000£-00 OooE+oo O.ooE+oo
o 00t! - 00 OooE+oo O.ooE+OO
o 00t! - 00 OooE+oo O.ooE+OO
o 00t! - 00 OooE+oo O.ooE+oo
000£+00 O.ooE+oo O.ooE+oo
o ooE+.oo O.ooE+oo O.ooE+oo
o ooE+oo O.ooE+oo O.ooE+oo
000£-00 O.ooE+oo O.ooE+oo
000£+00 O.ooE+oo O.ooE+oo
000£+00 O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+OO
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.OOE+OO
O.ooE+OO O.ooE+oo O.ooE+OO
O.ooE+oo O.OOE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo



RI9(ASSESS~NT SPREADSHEET - lJRECT OEFNJIL C~ACT WITH SOIL (pAGE THREE)
SITE 4 - RLEa..E FU AT BlH<EA A86
EXPOSURE SCENARIO: unLiTY WCH<ER; CTE
l:ETEAMlro.e HAZAfU INOtCES MID CANCER A19<:

HAZARD IN£EX HAZARD IN£EX INCAEMENTIlL
OiEMCIlL YOUTH AI:U...T CANCER RSK

Benzo03,antT8C9ne O.ooE+oo O.ooE+oo O.ooE+oo
Benzo(b)ftucranthene O.ooE+oo O.OOE+oo O.OOE+oo
Benzof<lfluCJ"8nthene O.ooE+oo O.OOE+OO O.ooE+OO
Benzo~,pyrene O.ooE+oo O.OOE+OO O.ooE+oo
obenz 03 ,h)enttnlcene O.ooE+oo O.ooE+oo O.OOE+oo
Anlmrny O.ooE+oo 439E-06 O.OOE+oo
f1rsenlc o ooE+oo 159E-04 287E-08
BwyIllITl o ooE+oo e 8OE-07 1l.711E-l0
~ngBneM o OOE+OO 424E-04 o ooE+oo
"",..dllTl 000£+00 :llKlE-~ o ooE+oo
DlIlcJn 000£+00 2 23E -07 1137E-ll
~cHcr o OOE+ 00 387E-oe O.ooE+oo
Indeno(12.J - cd)p¥'ene o ooE+ 00 OOOE+oo . O.ooE+oo

0 o ooE- 00 o OOE+oo O.ooE+oo
0 000£ - 00 o OOE+OO o ooE+oo
0 000£-00 o OOE-OO o ooE+oo
0 000£-00 o OOE-OO o OOE+oo
0 000£ +00 OOOE+OO O.OOE+oo
0 o ooE+OO o OOE+OO O.ooE+oo
0 o ooE+OO OOOE+oo O.ooE+oo
0 o OOE-oo OooE+oo O.ooE+oo
0 o OOE-OO OOOE+OO O.ooE+oo
0 o OOE+OO O.OOE+oo O.ooE+oo
0 o OOE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.OOE+OO
0 O.ooE+oo O.OOE+oo O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.ooE+oo O.OOE+oo O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.ooE+OO O.ooE+oo O.OOE+OO
0 O.ooE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.ooE+OO O.ooE+oo O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.ooE+oo O.OOE+oo O.OOE+oo
0 O.ooE+OO O.ooE+oo O.OOE+OO
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+OO O.ooE+oo O.OOE+oo
0 O.ooE+OO O.ooE+oo O.OOE+oo

.1 TOTPl. O.OOE+OO 8.30E-04 2.94E-08



R1S< ASSESSM:NT SPAEADSt-E:ET - OAECT [EFN1l. C~ACTWITH SOL

SITE NAM::
LOCATION:
Dl'TE:

SI TE .. - AUJf:I.E FU AT Bl.N<EJt NJ8
NSB-~DiI. rnmON. CO,..,ECTICur
12/21/94

EJCP09.ff SCENf\AlQ UTl.ITY WCR<EA; AM:

AElEVNoIT EQU1\TION:

WI-£J1'"

!:EX .. (C. SA.f1>F • ASS,. EF • ED)/(BW. AT. 1E6)

C • CO'C!:NTRAn(7\l IN sa. l'Gt<Q
SAl • TOJTH !l<rtIoI~NJ. ~" r.D 0MlAY)
~ - Kll' 9(JN !IJf K£ N.-J.lSQ CMO'Y)
~ • 1O~ F/lCTQA~ o"J)

o
3800

1

MS •~ n(7\l FlVCTl(7\l
p"0t00¥il nw;n~

vex::s.
~STlODES:

PCffi
flEHilS

0.5
0.05
O.M
0.01

£11 - TOJTH~ FAECLENCT PAYS/YEAA): 24
£12 • 0..1. TEXJ'CS.ff n:t:a..ecv lD"ys/yEM): . 3.5
ED' • TOJT H EJCP09.ff DlRAn()'\l (YEAR;) e
fill • 'Cll.' [XPCRff C1J'An(7\l (YEN"S) 25
BW1. - BUJ'I Wf.JG« AlX1..f~~G) 15
awl • BCDV WEJG-(T Alll.T f( OJ 70
AT 1 • "\IERAGI~ n~ PAYS). NCN:AfONCX3ENS (YaJTH): • 2190
AT2 • AVERIG~ n~ pAYS), NO'ICAAC1NOOENS (ADll...T): 91.25
AT3 .. AVERAGI~TIM: (DAYS). CAAONOOENS: 25550

CETERMlfIE CONVERS a-J FACTCFlS:
!:EX .. (q*(SA &J CM)*(AF~a CM)*(ABS)*(EF DAYS'YEAA)* lED YEAAS)/V\T DAYS)/(8WKG)/(1 K~1EB~)

OO~ywtl .. (CF1)*(C)*(A8S)
OO~dJIt = (CF2)*(q*(A8S)

CFl '"
CF2 '"

O.OOE+OO
5.21 E-07

CMCER A~ = (CF3)*ccr(ASS) CF3= 1.S6E-07



AIS< ASSESSM:NT SPAEADSHEET - DAECT lEFNIt.. CONTACT WITH SCJL (pAGE TWO)
SITE 4 - AUJEI..E FU AT BLN<ER Me
EXPOSIJAE SCENARIO: UTILITY WCH<EA; AM:
CJtt.ClLATE OOs=5:

OiEMCJlL C~GlKG)

ABSOOpnON
FAACn~

ANoIUJIL YWTH AN'IUJIL ADlJ..T UFETIM: AVERAGE AFD
OO~~~~~OO~~~~~OO~~~~~~~~

CSF
O<G-DAY/MG)

BenzoO!)anfTBcene
Benzo(b)Ik.JO'lInthene
Benzot<)llumInthene
BenzoO!)J:¥"9f19
a benZ O! ,h)Bnttnlcen9
AnlmCJ1Y
A"senc
~1l.fT1

MingBnMe
\1'9 redl.fT1
Otll(fn
Mlr1tor;Ietu
lnoero(12.J - cdlwene

14
13
18
14

3.8
5.9
150-

0.74
214
434

00075
037
ee

0.05
0.05
0.05
0.05
0.05
0.01
0.01
0.01
O.Ot
oOt
005
005
0.05

O.OOE+OO 3.64E-07 1.30E-07
O.OOE+OO 3.38E-07 1.21E-07
O.OOE+OO 4.68E-07 1.67E-07
O.OOE+OO 3.64E-07 1.30E-07
O.OOE+OO 9.89E-08 3.53E-08
O.OOE+OO 3.07E-08 1.10E-08 4.00E-04
O.OOE+OO 7.81E-07 2.79E-07 2.80E-04 1.80E+OO
O.OOE+OO 3.85E-09 1.38E-09 2.50E-04 8.80E+OO
O.OOE+OO 1.11 E-06 3.98E-07 1.50E-04
O.OOE+OO 2.26E-07 8.07E-08 3.50E-04
O.OOE+OO 1.95E-tO 8.97E-ll 5.00E-05 1.60E+01
O.OOE+OO 9.63E-09 3.44E-09 1.50E-04
O.OOE+OO 1.72E-07 6.14E-08
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O·09E+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESSW::NT SPREAD9-fEET - ORECT (EFNIt.. CCHTACT WITH SOL (pAGE THFEE)
SITE 4 - RUJEU: FU AT BLN<EA A88
EXPOSURE SCENARIO: um..ITY wat<ER; RW::
C£TUM~ HAZAFU INOCES NoIJ CMlCER R19(

HAZARD INDEX HAZARD IN[EX INCREMENTIt..
Q-fEMC1IL. YOUTH AO.J...T CANCER RSK

BenzOO!)anfTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo¢J)llJcranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzot<)flumlnthene O.OOE+OO O.OOE+OO O.OOE+OO
BenzOO!)l:¥en9 O.OOE+OO O.OOE+OO O.OOE+OO
obenZ tl,h)onttnlOBne O.OOE+OO O.OOE+OO O.OOE+OO
Anlmcny O.OOE+OO 7.68E-OS O.OOE+OO
ksenlc O.OOE+OO 2.79E-03 S.02E-07
BlI'Y'll6T1 o OOE+OO l.S4E-05 1.18E-oe
~ngBnMe O.OOE+OO 743E-03 O.OOE+OO
Vl'I re cll6T1 o ooe+oo II 45E-04 O.OOE+OO
Oe4ctln o OOE+OO 3.90E-oe 1.12E-09
MettlaKytchla O.OOE+OO 1l.42E-05 O.OOE+OO
Indeno(12,3-cd)l:¥en9 o OOE+OO O.OOE+OO O.OOE+OO

0 o OOE+OO O.OOE+OO O.OOE+OO
0 o ooe-oo o OOE+OO O.OOE+OO
0 o OOE-OO o ooe+oo O.OOE+OO
0 o ooe+oo OOOE+OO O.OOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o ooe+oo O.OOE+OO O.OOE+OO
0 oooe_oo O.OOE+OO O.OOE+OO
0 oooe+oo O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 o.ooe+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.ooe+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIt.. O.OOE+OO 1.10E-02 5.15E-07



RIg( ASSESSM:NT SPREADSHEET - DRECT lERWlL CCWTACT WI TH SaL

SITE NAM::
LOCATION:
DATE:

SITE 4 - RUJEI..E Fti AT BLN<ER A86
NSB-NLON. mOTON, CONNECTICUT
12/21$4

EXP09J=lE SCENl\A10: OCCASlO'4lt. VISITOR; CTE

ASS - ~TION ffiACTlON
G)EDV/t.. mACTlON)

RaEVN-lT EQUATI(]I./:

~Fl:

[EX ... (C xSA xAF xJIBS xEF x ED)/<BW xAT x 1E6)

C - CQIICENrnATION IN so.. (Mi.4<Ol
SA' - YOUTH 9(IN SlffAa~A (3J DM]AY).
~ - 1IDU. T 9(JN 9JT 1Cf. 1ff.A (SQ o.MlAY)
"£ - AD-E:R£Ncr r K;TQA~~

va;5:
BNAS'PEsnOOES:
pcss.
M:TJIlS

Ef-, - YOUTH EJCP()S..ff FF£QLENCY fjAYS/YEAA):
Ef2 - 1IDU.TEXPCl'ilff FPECl.£NCY (OAYS/YENl):
ED' - YOUTH EXP09.ff DlRATION (YEAF5):
EIl2 - 1IDU. TEXPOSlff CLf\ATIQN (YEMS):
BW'l - BaJY WElGHT AlXl...E~ (KG)
EMQ - BaJY WElGHT AD.J..T f(Gl.
AT' - AVERAGING TIM: pAYS), NCI'lCAACINOGENS (YOJTH):
AT2 - AVERAGING n~ lDAYS). NCNCAFONOOENS (ADll.T):
AT3 c AVERAGINGn~ lDAYS). C~ONOOENS:

o
3800

0.2

0.5
0.05
0.05
0.01

24
12
8
e

15
70

2190
. 21g()
25550

rETERMJ~CCNJEAS (]I./ FACTrns:
[EX c (q. (SA 00 CM)·w=~Q CM). (JlB5r (EF OAYSlYEAR)· (EO YEAAS)/tAT DAYS)/CM KOl/(1 KG'183 ~)

OOS:ywlh = (CF1)* (C)* (N3S)
OOS:ac1Jlt = (CF2)·(C)·(ABS)

CF1 =
CF2 =

O.OOE+OO
3.57E-07

CMCEA As< = (CF3)*(C)*(ABS) CF3= 3.08E-08



RIS< A55ESS~NT SPREADSHEET - (JRECT (EFNJIL CCWTACT WITH SOL (pAGE TWO)
SITE 4 - RWEU: FILL AT BlN<EA A88
EXPOSURE SCENARIO: OCCA51~ VISITOR; CTE
C6LCLlATE OO~:

OiEMCIt. C (MG'<G)
ABSOOPTION
FRACTIOO

MNUJIL Ya.ITH NoNUJIL ADll.T L1FE1l~ AVERAGE RFD
OOSE ~JK~AY) ooSE ~JKGlDAY) ooSE ~GlDAY) (MGJKGlDAT)

CSF
f(G-(]AY/MG)

BenzoOl)lW'ltT8c:ene
Benzo(b)llumlrlthene
Benzot<)lUCJ"anthene
BenzOO!) IJVI"9fl9
obenz ~,h)enttracene
Antm01Y
'neric
BWV'llITl
",nganeH
VlIredll"
Ofllctl'1
~a

Indeno( 12.3 -~OW'ene

14
13
t8
14

3.8
5.9
t50

0.85
233
512

00075
037
ee

005
0.05
0.05
0.05
0.05
0.01
O.Ot
O.Ot
001
001
005
005
005

.,~

O.ooE+OO 2.50E-07 2.l4E-08
O.OOE+OO 2.32E-07 1.99E-08
O.OOE+OO 3.21E-07 2.75E-08
O.OoE+OO 2.50E-07 2.l4E-08
O.OOE+OO 8.78E-08 5.81E-OS
O.OOE+OO 2.llE-08 1.81E-09 4.00E-04
O.OOE+OO 6.35E-07 4.69E-08 2.80E-04 1.80E+00
O.OOE+OO 3.03E-OS 2.80E-l0 2.50E-04 8.60E+OO
O.OOE+OO 8.32E-07 7.l3E-08 1.50E-04
O.OOE+OO 1.83E-07 1.57E-08 3.50E-04
o OOE+OO 1.34E-l0 1.t6E-ll 6.00E-05 1.80E+Ol
O.OOE+OO 8.80E-09 6.88E-l0 1.50E-04
O.OOE+OO 1.18E-07 1.01E-08
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



R1~ ASSES5M:NT SPREADSHEET - DRECT OC~JIL Ca-lTACT WITH SOIL (pAGE THFEE)
SITE 4 - RWEJ...E FILL AT BlH<EA 186
EXPOSURE SCENARIO: OCCASl~Y1SITOR;cTE
CETERM1N: HAZAR) INOlC'ES PNO CANCER Al9<:

HAlNmINOCX HAZARD INOCX INa:1EMENTAL
CHEMCIt.. YOUTH ArU...T CAPCER FISK

BenzoOl)W1IT8r:ene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)IIIO"Bn1tlene OOOE+OO O.OOE+OO O.OOE+OO
Benzof<)lkJmIn1hene O.OOE+OO O.OOE+OO O.OOE+OO
Benzot!)ovrene O.OOE+OO O.OOE+OO O.OOE+OO
obenz Oi ,h)Bnttnlc:ene O.OOE+OO O.OOE+OO O.OOE+OO
Anlmaly OOOE+OO 5.26E-05 O.OOE+OO
IIfSeriC OOOE+OO 1 SllE-03 8.26E-08

~'\II'I 000£+00 121E-05 224E-0Sl
""-ngl"" 000f+00 I &4E-03 o OOE+OO
'IlI-.d"" 000f·00 I nE-04 o OOE+OO
().cJw- 000f·00 2NE-oe 1 84E-l0
'-'rltOlycNa 000f·00 4 .0E-05 o OOE+OO
lroeno(' 2.3-~~.... o OOE +00 OOOE+OO O.OOE+OO

000f+00 OOOE .00 o OOE+OO
000f.00 o OOE.OO o OOE+OO
OOOf·OO O·OOE.OO o OOE+OO
OOOf·OO OOOf.OO o OOE+OO
OOOf.OO o OOE.OO o OOE+OO
000f+00 OOOE+OO OOOE+OO
o OOE.OO OOOE+OO O.OOE+OO
000f.00 OOOE+OO o OOE+OO
000f·00 OOOE+OO OOOE+OO
000f+00 o OOE+OO O.OOE+OO
o OOE+OO o OOE+OO O.OOE+OO
o ooe+oo O.OOE+OO O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 8.09E-03 8.S0E-08

J



RIg( ASSESSM:NT SPREADSHEET - [JAECT rEfNI(. CCWTACT WITH SCJL

SlTE~:

LOCATION:
DATE:

SITE" - AUJEJ....E FU AT BLN<EA M6
NS8-~DoI.rnm~.CONNECTICUT
12121194

E)(P()9.ff SCEr-wlQ OCCASCJI.lA.. VISITOR;~ .

RB..EVPNT EQUATlO'o4:

'M-£~

!:EX co (C x SA xAF xABS x EF X ED)/(BWx AT X lEe)

C - CCN;ENTRATIQN IN SOL (M3.oKG)
SAl - YOUTH 9<IN SlffACE MEA (SJ CM'DAY):
SA2 - JIDll.. T9<IN 9.ff ACE N=£A (SO CMf[)I\Y) .
fir -~ FACTOR (MG'SQ eM)

o
3800

1

ASS - ABS)ff' nON FRACTION
PEC1~ FAACTlON)

vcx:;S:
BNAS'PEsnODES:
PCBS'
Jot:TA..S

0.5
005
0.05
0.01

Ef 1 - YOUT H E:XP09.JlE FREOLENCY pAYS/YEAA)' 24
Ef2 - IOU.. T~ rnEa..£NCY (DAYS/YEN1l: 24
EDl - YOUTH EXP09...AE DlIlAnCN (YEAR)): 8
ED2 - JIDll..TEXPCElRE DJ"AnQN (YENlS): 25
BWl - BaJY WEIGHT AlXl..E&:ENT (KG): 15
B'fQ - BOOY WEIGHT Al:ll.T t<G) 70
ATl - AVERAGIr-.13 nJot: pAYS). NCJ'JC.AfONOGENS (YOJTH): 2190
AT2 - AVERAGlr-.I3nJot: {DAYS), NO'ICAFONOGENS (ADll..T): 9125.
AT3 .. AVERAGIr-.13 nJot: (DAYS). CAAONOGENS: 25550

I:ETERMIr-E COWEASO'o4 FACTrns:
!:EX c (C)*(SA sa CM)*(AF M:WO CM)*(ABS)*(Ef DAYSlYEAR) * (ED YEAAS)/(AT DAYS)/(8WKG)/(l KG/lEe M3)

OOS::yo.JtI '" (CF1)*('C)*(A8S)
OOS::ac1J1t = (CF2)*(C)*(A8S)

CFl =
CF2 =

O.OOE+OO
3.57E-06

~ERA~ = (CP.3)*('C)*(ABS) CF3= 1.27E-08



RIS< ASSESSM::NT SPREADSiEET - DRECT (EFNJIL C~ACTVV1TH SaL (pAGE TWO)
SITE 4 - AlEfLE Fill AT BLN<ER M6
EXPOSUAE SCENARIO: OCCASl~ VISITOR; FNE
CALCUATE OOSES:

O.OOE+OO 2.50E-06 8.92E-07
O.OOE+OO 2.32E-06 8.29E-07
O.OOE+OO 3.21E-06 1.15E-06
O.OOE+OO 2.50E-06 8.92E-07
O.OOE+OO e.78E-07 2.42E-07
O.OOE+OO 2.llE-07 7.52E-08 4.00E-04
O.OOE+OO 5.35E-06 1.91E-oe 2.80E-04 1.80E+OO
O.OOE+OO 3.03E-08 1.08E-08 2.50E-04 8.eOE+OO
o OOE+OO 8.32E-06 2.97E-08 1.50E-04
o 00f+00 183E-oe e.53E-07 3.50E-04
o 00f-00 134E-lXI 4.78E-IO 5.00E-05 1.80E+01
000f-00 e 8OE-08 2.3eE-08 1.50E-04
000f-00 1.18E-oe 4.2IE-07
o OOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
000£-00 OOOE+OO O.OOE+OO
0001-00 OOOE+OO O.OOE+OO
000f-00 OOOE+OO O.OOE+OO
o 00f-00 o OOE+OO O.OOE+OO
o OOE-OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
o OOE-OO O.OOE+OO O.OOE+OO
o OOf-OO O.OOE+OO O.OOE+OO
o OOE-OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

o-tEMC1t..

BenzOOi)anmesne
Benzotb)lIuaan1tlene
Benzot< '11ucJl1n1t19ne
Benzo03)pv!"9ne
Obenztt,h)BnttnlC8f19
hllmrny
fif,enc
84r"y11"'"
~~

IM-.rtJoo
(Mrtr

~~

~.~ -' c:rt~ ....

C ~G'<G)

14
13
18
14
38
IU
150

085
IU
I' I

'00"0"••

ABSOOPTION
FRACTION

0.05
0.05
0.05
0.05
0.05
0.01
0.01
001
001
001
001
001
001

MNUJIL YWTH MNUJIL ADULT L1FEllM:: AVERAGE RFD
oo~~~~~oo~~~~oo~~~~~~~~

C5F
O<G-DAY/MG)



RIS< ASSESSt.tENT SPREADSHEET - [JRECT lEFNIt.. COOTACT WITH SOL (pAGE THf£E)
SITE 4 - RLI3E1..£ FlU AT BLN<ER Me
EXPOSURE SCENARIO: OCCASlCJlUt.. VISITOR; FNE
lETERMI!"I: HAZARJ INDICES AND OINCER RIS<:

HAZARD INrEX HAZARD INrEX INCREMENT~

CHEMC~ YOUTH AI:Ll.T CANCER FtSK

Benz~)antT8cene O.ooE+oo O.OOE+oo O.OOE+OO
Benzo(b)nucnmthene O.ooE+oo O.ooE+oo O.ooE+OO
Benzof<)fhJCJlInthene O.ooE+oo O.ooE+oo O.ooE+OO
Benzo~)~ne O.ooE+oo O.OOE+oo O.ooE+OO
obenz~ ,h)enttnlcene O.ooE+oo O.ooE+oo O.ooE+oo
1vI1mmy O.ooE+oo 5.26E-04 O.ooE+oo
"'sene o ooE+oo lG1E-02 3.44E-06
~Il," o ooE+oo 121E-04 G.32E-08
""'nglnne o OOE.OO S54E-02 o ooE+oo
VlIrwd\lTl 000£·00 522E-03 o ooE+oo
0"[1" 000£ .00 288E-05 7.115E-OO
~~cHa o OOE.OO 440E-04 O.ooE+oo
Inoeno(l2.3-cdJl¥en8 o OOE+OO OooE+OO O.ooE+OO

0 o ooE+oo OooE+OO O.ooE+oo
0 000f.00 o ooE.oo O.ooE+oo
0 OOOf·OO 000£+00 o OOE+OO
0 OOOf.OO o ooE.OO O.OOE+oo
0 000£+00 o ooE+oo O.ooE+oo
0 o ooE+OO o ooE+oo O.ooE+oo
0 o OOE+OO o ooE+oo O.ooE+OO
0 o OOE.OO OooE+oo O.OOE+oo
0 000£+00 o ooE+oo O.ooE+oo
0 o OOE+oo O.ooE+oo O.ooE+oo
0 o ooE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.ooE+oo O.ooE.too O.ooE+OO
0 O.ooE+OO O.OOE+oo O.ooE+OO
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+OO O.OOE+oo O.OOE+oo
0 O.ooE+OO . O.OOE+oo O.OOE+oo
0 O.ooE+OO O.ooE+OO O.OOE+oo
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 O.ooE+OO O.ooE+oo O.OOE+oo
0 O.ooE+OO O.OOE+oo O.OOE+OO
0 O.ooE+OO O.OOE+oo O.OOE+oo
0 O.ooE+oo O.OOE+oo O.OOE+oo

TOT~ O.OOE+OO 8.09E-02 3.54E-08



RISIC ASSESSIIIENT SPREADSHEET - INHALATION

81TE NAIIIE:
LOCATION:
DATE:

SITE .. - RUBBLE ALL AT BUNKER ABe
N9B-NLON.OROTON.CONNECnCUT
12m1'94

HAZARD INDICES AND INCREMaUAl CANCER Rl91lS ARE CALCULATED BY n·1I9 SPREADSHEET.
EXPOSURES THROUOH INHAlATION OF AMBIENT AlR ARE CONSI~RED.

AS9UMPTIONS ARE OUTLINED BROW.

EXPOSURE 8C9IARtO: UTun WORKER; CTE

A(F9'9tCf tJ'~ DKflll8£A 1"

"" (V,." fOUAncJiI I()l. fC • '" .". H • fQ~. An

WHfl'f C • IIIEM CONC9tmATlON .. AlA (V01U31
IA • "HAlAnoe. RAn CIQMOUA)

" • ~~f '*' jHClUMJt)o\Yl
" • ~U'W fRfQVfJlCY cOU"",,AA1
'0 • ~U'W D.lt\ATlON (\'tAAS1
.... eom W90HI IIG'
AI • AVfRAOlNO mil( (0/'''''

INI"'''",' f'AMIIf'T'"
ADU.I

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

3..
1
II

25
70

25550
0125

~

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
350
24

II
15

25550
2190

DETERMNE CONVERSION FACTORS:
ADULT:

CF: 1.22E-03 (AVO ANNUAl DOSE)
CF: 4.36E-04 (lIFETIME DOSE)

YOUTH:
CF: O.OOE+OO (AVO ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - INHALAnON (PAOE TWO)
SITE 4 - RUBBLE All AT BUNKER Ale
EXPOSURE SCEJilARIO: UTILITY WORKER: CTE
CAl CUlATE DOSES:

CHEMICAL C (MO/M3)
YOUTH ANNUAL ADu...T ANNUAL lIFETlME AVERAOE RFD

DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAY)
CSF

(KO-DAY/MO)

8enzo(a)anltYac_
8enzo(b)"uoranthene
8enzolk)llooranthene
8enzo(a)pyr_
Dlbenz(a.h)antl'racane
Antimony
ARenlc
Beryllium
Manganese
Y_dlum
(Wdrin

MeIho.ycNof
lndeno(l.2.3 - cd)p,,_

13E-06
12E-06
1.6E-06
1.3E-06
HE-07
!l3E-07
UE-05
6.7E-06
UE-O!l
39E-06
a1lE-10
3 3E -011
!lllE -07

O.OOEtOO 1.54E-09 5.50E-10
O.OOEtOO U3E-09 5.10E-10
o.OOEtOO 1.98E-09 7.07E-10
O.OOEtOO 154E-09 5.50E-10
O.OOEtOO 4.18E-10 1.49E-10
O.OOEtOO 6.48E-10 2.32E-10
O.OOEtOO 1.65E-08 5.89E-09 1.51Et01
O.OOEtOO 8.13E-11 2.90E-11
O.OOEtOO 2.35E-08 8.40E-09 1.43E-05
O.OOEtOO 4.77E-09 1.70E-09
O.OOEtOO 8.24E-13 2.94E-13 1.61Et01
O.OOEtOO 4.07E-11 U5E-11
O.OOE+OO 7.25E-10 2.59E-10
O.OOE+OO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOE+OO O.OOEtOO O.OOEtOO
O.OOE+OO O.OOEtOO O.OOEtOO
O.OOE+OO O.OOEtOO O.OOEtOO
O.OOE+OO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOE+OO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO . O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOEtOO O.OOEtOO



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAGE THREE)
SITE 4 - RUBBLE FIlL AT BUNKER ABS
EXPOSURE SCBfARIO: UTILITY WORKER: CTE
DETERMNE HAZARD INlJCE9IHD CANCER R19K:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTli ADULT CANCER RISK

Beruo(alanrtYac_ o OOE +00 O.OOE+oo O.OOE+oo
Benro(billucranthene O.OOE+OO O.OOHoo O.ooE+oo
Benrolkillucranthene O.OOE+OO O.OOE+oo O.OOE+oo
Benro(alp)fene O.OOE+OO O.ooE+oo O.OOE+oo
Olbenz(a.hlantlucene O.OOE+OO O.OOE+oo O.OOE+oo
Antimony O.OOE+OO O.ooE+oo O.ooE+oo
Arsenic O.OOE+oo O.OOE+OO 8.89E-08
Ba-yillum O.OOE+oo O.OOE+oo O.ooE+oo
Manoe_ OOOE +00 1.64E-03 O.OOE+oo
V_dlum o OOE +00 O.OOE+oo O.OOE+oo
OlaIdrin OOOE+OO O.OOE+OO 4.74E-12
Methollyclb o OOE +00 O.OOE+OO O.ooE+oo
Indeno(1.2. 3 - cd) p.,.ne OOOE+OO O.OOE+OO O.ooE+oo

0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 OOOE+OO O.OOE+oo O.OOE+oo
0 OOOE+OO O.ooE+OO O.ooE+oo
0 OOOE+OO O.OOE+oo O.ooE+oo
0 o OOE +00 OOOE+oo O.OOE+oo
0 o OOE +00 O.OOE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 OOOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 OOOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOHoo O.OOE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 O.OOE+OO O.ooE+oo o.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.OOE+oo
0 O.OOE+OO O.ooE+oo O.OOE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOHOO O.ooE+oo O.ooE+oo
0 O.OOHoo O.ooE+oo O.ooE+oo
0 O.OOHOO O.OOE+oo O.ooE+oo
0 O. OOH 00 O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo

TOTAl O.OOE+oo 1.84E-03 8.89E-08



RISK ASSESSMENT SPREADSHEET -INHAlATION

SITE NAME:
LOCATION:
DATE:

SITE 4 - RUBBLE f1lL AT BUNKER A88
NSB-NlON. GROTON. CONNECTICUT
12/22/94

HAZARD INDICES AND INCREMENTAl CANCER RISI<S ARE CAlClA..ATED BY lHlS SPREADSHEET.
EXPOSURES lHROUGH INH~TION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCENARIO: UTILITY WORKER; RME

RErERENCE EPA. ()£(;EMBER 1Nt

An fVNH fOUAncN 0. lC.1A • n. H • fQ/(9W. AT}

WHmE: C • MEAN CONC9HRAnON IN AIR (MG/MJ)
IR • INHAlAOOH RATE (M3IHOUR)
£l • ~~f nMf lHOUASlOo\'t)
f' • (XPOSUA( 'AfOVOtC 'f (OAnt't'tARl
(0 • ()(P()SUAt: ~RA '10" (YtARS)
IW • 100't' WBGHT (ICO)
AT • AVERAGING nME (OAYS)

ENTER INPUT PAAAMf"TERS

AOU..T

IR:
EF:
ET:
ED:
BW:
AT(CAR):
ATlNON):

3..
:u

8
25
70

25550
9125

YOUTH

IR:
EF:
ET:
ED:
BW:
AT(CAR):
ATlNON):

o
350

24
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:
CF: 4.27E-03 (AVa ANNUAl DOSa
CF: 1.53E-03 (lIFETlME DOSE)

YOUlH:
CF: O.OOE+OO (Ava ANNUAl DOSa



RISK ASSESSMENT SPREADSHEET - INHALAnON (PAOE TWO)
SITE. - RUBBLE All AT BUNKER ASS
EXPOSURE SCENARIO: UTILITY WORKER; RME
CAl CUlATE DOSES:

CHEMICAL C (MO'M3)
YOUTH ANNUAl. ADlA.T ANNUAl. lIFE11ME AVERAOE RFD

DOSE (MO/KO/DAY) DOSE (MO/KO/DAY) DOSE (MO/KO/DAY) (MO/KO/DAY)
CSF

(KO-DAYIIIO)

8enzo(a)anth'lIC_
8enzo(b)ftuor anthene
8enzo(1<)ftuor anthene
8enzo(a)p~ene

Dlbenz(a.h)antt....cene
Antimony
Anlenlc
Beryllium
MlWlgane..
v_~

~

....,.~

IndenoCl.2.3 -cd!P1I-

1.3E-06
1.2E-06
1.6E-06
1.3E-06
3.4E-07
5.3E-07
t.4E-05
8.7E-06
1.9E-05
38E-06
SSE - 10
33E-oe
!leE -07

0.00E+00 5.39E-OQ 1.92E-OQ
O.OOE+oo 5.ooE-OQ 1.79E-OQ
O.OOE+oo 6.92E-OQ 2.47E-OQ
O.OOE+oo 5.39E-09 l.92E-OQ
O.OOE+oo 1.46E-OQ 5.22E-l0
O.OOE+OO 2.27E-09 8.llE-l0
O.OOE+OO 5.17E-08 2.06E-08 1.51E+Ol
O.OOE+OO 2.85E-l0 1.02E-l0
O.OOE+OO 8.23E-08 2.94E-08 1.43E-05
O.OOE+OO 1.67E-08 5.96E-OQ
O.OOE+OO 2.88E-12 1.03E-12 1.61E+Ol
O.OOE+oo 1.42E-l0 5.08E-ll
O.OOE+OO 2.54E-OQ 9.07E-l0
O.OOE+OO O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.ooE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+oo O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.ooE+oo O.OOE+OO
O.OOE+oo O.ooE+oo O.OOE+oo
O.OOE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+00 O.OOE+oo
O.ooE+oo O.ooE+OO O.OOE+oo
O.ooE+OO O.ooE+oo O.OOE+OO
O.ooE+OO O.ooE+oo O.OOE+OO
O.ooE+OO O.ooE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHAlAnON (PAGE THREE)
SITE 4 - RUBBLE AlL AT BUNKER AIle
EXPOSURE SCENARIO: UTILITY WORKER; RME
DETERMNE HAZARD !HOCES~D CANCER RISK

CHEMICAl

Benzo(alanltuc_
Benzolbllluaanthene
Benzo(kllluaanlhene
Benzo(alpYl_
Dlbenz(a.hlanltwacene
Antimony
ArMnic
8e'Y'IUIft
"-'08"-.,.........
~

"'--fd'8D'
~ll)·e.."_

o
o
o
'0
o
o
o
o
o
o
o
o
o
o

TOTAl

HAZARD INDEX HAZARD INDEX INCREMENTAl..
YOUrn ADULT CANCER RISK

OOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+oo O.OOE+OO
OOOE+OO O.OOE+OO 3.11E-07
OOOE +00 O.OOE+OO o.OOE+oo
o OOE-OO 5. 78E-03 O.OOE+OO
OOOE _00 OOOE+OO O.OOE+OO
GOOf tOO OOOE +00 1.66E-11
GOOf .00 OOOE +00 O.OOE+OO
GOOf .00 OOOE+OO O.OOE+OO
OOO( .00 OOOE+OO O.OOE+OO
000(.00 o OOE +00 O.OOE+OO
000f.00 OOOE+OO O.OOE+OO
000f .00 OOOE+OO O.OOE+OO
000f' -00 OOOE+OO O.OOE+OO
000f .00 OOOE +00 O.OOE+OO
000f.00 o OOE +00 O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
OOOE +00 o.OOE+OO o.OOE+OO
000(.00 o OOE +00 O.OOE+OO
000f+00 o.OOE+OO O.OOE+OO
000(+00 OOOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO 0. OOE +00
O.OOE+OO O.ooE+OO O.ooE+oo
O.OOE+OO O.ooE+oo O.OOE+OO
O.ooE+OO O.ooE+OO O.OOE+oo
0.00£+00 O.ooE+OO O.OOE+oo
O.OOE+OO O.ooE+OO O.ooE+oo
O.OOE+OO O.ooE+oo O.OOE+OO
O.OOE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo

O.OOE+OO 5.78E-03 3.11E-01



RISK ASSESSMENT SPREADSHEET - INHALAnON

SITE NAME:
LOCATION:
DATE:

SITE 4 - RUBBLE FU AT BUNKEJl A88
NSB~NLON.GROTON.CONNECTICUT

12122194

HAlARD INDICES AND INCREMeHAl CANCER R19K9 ARE CALCULATED BY lHlS SPREADSHEET.
EXPOSURES THROUGH INHAlATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCENAR10: OCCASIONAL V1BITOR; CTE

RHme.CE· EPA. DECEMBER 11NlQ

RElEVNH EOUAnON lEX. IC IIR I ETI EF IEQ/(8WI AT)

WHmE: C • MEAN CONC~TRAnON IN AlR IMOIM3)
IR • INHAL'nON RATE IMJlHOUR)
ET • EXPOS~E nWE (HOUR9lOAVl
EF • EXPOSURE fREOUEHCY IOAVSIYtAAI
EO. EXPOSURE WRAnOtf t'f(AR91
BW • BODY waOHT 11lO)
AT • AVERAGING nME 1OAY9)

ENTER INPUT PARAMETERS

ADU..T:

IR:
EF:
ET:
EO:
BW:
AT(CAR):
AT(NON):

0.8
12
B
6

70
25550
2190

YOUTH:

IR:
EF:
ET:
EO:
BW:
AT(CAR):
AT(NON):

o
350
24

6
15

25550
2190

DETERMNE CONVERSION FACTORS:
ADll.T:

CF: 3.01E-03 (AVG ANNUAl.. DOSE)
CF: 2.58E-04 (lIFETlME DOSE)

YOUlH:
CF: O.OOE+OO (AVG ANNUAl.. DOSE)



RISK ASSESSMENT SPREADSHEET - INHALATION (PAOE TWO)
SITE 4 - RUBBLE All AT BUNKER MS
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
CAlCUlATE DOSES:

CHEMICAL C (MO/M3)
YOUTH ANNUAl.. ADll..T ANNUAl.. lIFE11ME AVERAOE RFD

DOSE (MO/KO/DAY) DOSE (MO/KO/DAY) DOSE (MOIKO/DAy) (MO/KO/DAY) .
CSF

(KO-DAYIIIO)

Benzo(a)antlYac_
Benzo(b)ftuor anthene
Benro(k)ftuoranthene
Benzo(a)p~ane

Dlbenz(a.h)antIYacane
Antimony
ArMnic
Beryllium
""lW>g8neMV...__
~

......tod'ID'-'.....,,-

2.5E-07
2.3E-07
32E-07
2.5E-07
88E-OS
1.1E-07
2.7E-06
15E-OS
4 2E-06
In -07
1 4( . 10

.'. oe'If 0'

O.ooE+OO 7.57E-10 6.49E-11
O.ooE+OO 7.03E-10 6.03E-11
O.ooE+OO 9.74E-10 8.35E-11
O.OOE+OO 7.57E-10 6.49E-11
O.OOE+oo 2.06E-10 1.76E-11
O.OOE+OO 3.19E-10 2.74E-11
O.ooE+OO 8. 12E-09 6.96E-10 1.51E+01
O.ooE+OO 4.60E-11 3.94E-12
O.OOE+OO 1.26E-08 1.08E-09 1.43E-05
OOOE +00 2. 77E-09 2.37E-10
000£+00 4.06E-13 3.48E-14 1.61E+01
000£.00 2.00E-11 1.72E-12
000£.00 357E-10 306E-11
000£.00 O.OOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.ooE+oo
OOOE +00 O.OOE+oo O.ooE+OO
OOOE +00 O.OOE+OO O.OOE+oo
OOOf.OO OOOE+OO O.OOE+OO
000(.00 OOOE+OO O.OOE+OO
000(.00 OOOE+OO O.OOE+OO
OOOf .00 O.OOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
000£+00 O.OOE+OO O.OOE+OO
OOOE.OO 0.00£+00 O.OOE+OO
GOOE +00 O.OOE+OO O.OOE+OO
o.OOE +00 O.OOE+OO o.ooE+OO
O.OOE+OO O.ooE+OO O.ooE+OO
O.OOE+OO O.OOE+oo O.ooE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOEtOO O.ooE+oo O.OOE+oo
O.ooE+OO O.OOE+oo O.OOE+OO
O.ooE+OO O.ooE+oo O.OOE+OO
O.OOE+OO O.OOE+oo O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAGE THREE)
SITE 4 - RUBBLE RLL AT BUNKER ABe
EXPOSURE SCENARIO: OCCASIONAl VISITOR; CTE
DETERMNE HAZARD INlJCE9 NolO CANCER RISK:

CHEMICAl

8enzo(lI)lInthllc_
8enzo(b)nuorllnthene
Benzolk)nuorllnthene
8enzo(lIlp~lIne

Dtbenz(lI,h)lInthllcllne
Antimony
AnIl1nlc
Ba-yllium

""'-V_dIuM
twdnn
........td*"
1ndenoi1.Z,3 - ed!p.,_

.0
o

o
o
o
o
o
o
o
o
o
o
o
o

TOTAl

HAZARD INDEX HAZARD INDEX INCREMENTAL
YOUTH ADULT CANCER RISK

O.ooE+OO O.OOE+OO O.OOE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.OoE+oo O.ooE+OO
O.OOE+OO O.OOE+oo O.ooE+oo
O.OOE+oo O.ooE+OO O.OOE+oo
O.OOE+OO O.OOE+OO 1.05E-08
O.ooE+OO O.OOE+oo O.ooE+oo
OooE +00 8.82E-04 O.ooE+oo
OOOE +00 O.OOE+OO O.OOE+oo
o OOE +00 OOOE+OO 5.60E-13
o OOE +00 OOOE +00 O.OOE+OO
OOOE +00 O.OOE +00 O. 00E+00
OOOE +00 O.ooE+oo O.OOE+OO
OOOE +00 O.ooE+oo O.ooE+OO
o OOE +00 O.ooE+oo O.OOE+oo
o OOE .00 O.OOE+OO O.OOE+oo
000(+00 OOOE+OO O.ooE+OO
000f+00 OooE+OO O.OOE+OO
OOOE +00 O.ooE+OO O.OOE+OO
OOOE+OO O.OOE+oo O.ooE+oo
o OOE +00 O.OOE+OO O.OOE+oo
OOOE +00 O.OOE+oo O.OOE+oo
OOOE +00 O.ooE+OO O.OOE+oo
OOOE +00 O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+oo O.OOE+oo
O.ooE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+oo
O.OOE+OO O.ooE+OO O.OOE+oo
O.OOE+OO O.OOE+oo O.OOE+OO
O.OOE+OO O.OOE+oo O.OOE+OO
O.ooE+OO O.OOE+OO O.ooE+oo
O.ooE+oo O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.ooE+OO O.OOE+OO

O.OOE+OO 8.82E-04 1.05E-08



RISK ASSESSMENT SPREADSHEET - INHAlATION

SITE NAME:
LOCATION:
DATE:

SITE 4 - RUBBLE FU AT BUNKER A88
NSB-NlON,OROTON,CONNECnCUT
1~

HAlARD INDICES AND INCREMEJHAl CANCER RlSI(!J ARE CAlClA.ATED BY THIS SPREADSHEET.
EXPOSURES THROUOH INHAlATION OF AMBIENT AIR ARE CONSI~RED.

ASSUMPnONS ARE OUTlINED BaOW

EXPOSURE ICBfARIO: OCCASIONAl VISITOR; RME

ArFflU"C( 0'4. DfCUII(A ,_

.----- I

IW\ Iv..1It lOUAnoN lf1I. fC • '" • rt. If • I a,.... AT)

WHfl'E C • M(M COHCBHAATlCtt .. AIR (VQIM3l
lA • e.HAlAno- ""T(~
n •I~I nM' CHOU_lOA.,
I'.~''WOUf''C''«»~~
10 • ~u-. ~TlCtt MAM'
•••~ MJOHT ('0,
AT • AVlMQINO mi. lOA.,.,

"'''''''fOVl f'AMWlfM

~T

IR
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

01
24

"25
70

25550
11125

'fOUlH

IR
EF:
ET:
ED:
BW:
AT (CAR):
AT(NON):

o
. 350

24
8

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADUlT:
CF: 8.01E-03 (AVO ANNUal. DOSE)
CF: 2. 15E-03 (lIFETlME DOSE)

YOUTH:
CF: 0.00E+00 (AVO ANNUal. DOSE)



RISK ASSESSIIENT SPREADSHEET - INHAlAnON (PAOE TW
SITE 4 - RUBBLE Fn.l AT BUNKER AlS
EXPOSURE 8CBtARIO: OCCASIONAl VISITOR; RilE
CIli.CUlATE DOSES:

CHEIltCAl C (110/113)
YOUTH ANNUAl ADU-T ANNUAl lIFEllIlE AVERAOE RFD

DOSE (IIO/KO/OAY) DOSE (IIO/KO/DAY) DOSE (IIO/KO/DAY) (IIO/KG/DAY)
CSF

(KO-DAYIIIO)

Benzo(alantlYac_
Benzolblfluoranthene
Benzo(klfluor anthene
Benzo(alp'I'ane
Dtbenz(a.hlantlYacane
Antimony
Anlenlc
8erytllum
MIWlQlIne sa
V_dIum
OMIdrtn
IIIIefhowycNor
Indenolt.2.3 - cdlp,,_

2.5E-OT
2.3E -OT
32E-OT
2.5E -OT
ME-08
1.1E-OT
2.7E-06
1.5E-08
4.2E-06
9 2E -OT
14E-l0
II 7E-OV
t 2E - 07

O.OOE+OO 1.51E-09 5.41E-10
O.OOE+OO 1.41E-09 5.02E-10
O.OOE+OO 1.95E-09 6.96E-10
O.OOE+OO 1.51E-09 5.41E-10
O.OOE+OO 4.11E-10 1.47E-10
O.OOE+OO 6.36E-10 2.26E-10
O.OOE+OO 1.62E-08 5.80E-09 1.51E+01
O.OOE+OO 9.20E-11 3.26E-11
O.OOE+OO 2.52E-08 9.00E-09 1.43E-05
O.OOE+OO 5.54E-09 1.98E-09
O.OOE+OO 8.12E-13 2.90E-13 1.61E+01
O.OOE+OO 4.00E-11 1.43E-11
O.OOE+OO T.14E-10 2.55E-10
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHAlAnOH (pAGE rnREE)
SI11,4 - RUBBLE AtL AT BUNKER Me
EXPOSURE 8CBfARIO: OCCASIONAl VISITOR; RilE
D£TERMNE HAZARD !HlJCES NW CANCER AlSI<:

HAlARD INDEX HAlARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

8enlO(a)anlt'l'8<:_ O.OOE+OO O.OOE+OO O.ooE+OO
8enzolb)tIucr anthene OOOE+OO O.OOE+OO 0.00E+00
8enzo(k)tIucr anthene O.OOE+OO O.OOE+OO O.ooE+OO
8enzo(a)p)fene O.OOE+OO O.OOE+oo O.ooE+OO
Olbenz(a.h)lInttucene O.OOE+OO O.OOE+oo O.ooE+OO
Anllmany OOOE+OO O.OOE+OO O.OOE+OO
Arsenic OOOE+OO O.OOE+OO 8.75E-08
Be-ylllum O.OOE+OO O.OOE+oo O.OOE+OO
MlInga_ OOOE+OO 1.76E-03 O.OOE+OO
V_dIum OOOE+OO O.OOE+OO O.OOE+OO
DWdI1n OOOE+OO O.OOE+OO 4.67E-12
Metho_ycHof OOOE+OO O.OOE+OO O.OOE+OO
Indeno(t.2.3 -cd)p.,ene O.OOE +00 O.OOE+OO O.OOE+oo

0 O.OOE +00 O.ooE+OO O.ooE+oo
0 OOOE +00 O.OOE+oo O.ooE+oo
0 o OOE +00 O.OOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.ooE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+oo
0 O.OOE +00 O.OOE+OO O.OOE+OO
0 O.OOE +00 O.OOE+OO O.ooE+OO
0 O.OOE +00 O.OOE+OO O.ooE+OO
0 OOOE+Oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+oo O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.ooE+oo O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.ooE+OO O.ooE+OO
0 O.OOE+OO O.ooE+OO O.ooE+OO

TOTAL O.OOE+oo 1.78E-03 8.75E-08



RESULTS OF THE USEPA BIOKINETIC UPTAKE MODEL FOR EXPOSURE TO LEAD
SITE 4 - RUBBLE FlU AT BUNKER AS6; SEDIMENT
NSB-NLON, GROTON, CONNECTICUT

LEAD MODEL V....ion 0.99d

Vent. Rlt. 11ll3/day)
2.0
3.0
5.0
5.0
5.0
7.0
7.0

AIR lXIIICENTIlATIOIl: 0.100 UlI Pb/Ill3 OEFAlJl.T
Indoor AIR Pb Cone: 30.0 percent of outdoor.
Oth.r AIR Per_te... :

Age Tl. OUtdoorl lhr)
0-' 1.0
1-2 2.0
2-3 3.0
3-4 4.0
4·5 4.0
5-6 4.0
6-7 4.0

DIET: OEFAULT

DRllrlNG \lATER Cone: 4.00 UlI Pb/L OEFAULT
WATER C~tion: DEFAULT

SOIL' DUST:
Soil: COIlItent cone.
DUlt: constant cone.

LlIIQ Aba. (it.
32.0
32.0
32.0
32.0
32.0
32.0
32.0

Ag.
D·'
'·2
2-3
3-4
4·5
5·6
6·7

Sol I lUll ob/g)
646.0
646.0
646.0
646.0
646.0
646.0
646.0

HOUI4l Dust .IUll PIlIg)
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Acldlti ..... l Dust Sources: None DEFAULT

PAIIT Intak.: 0.00 ug Pb/day DEFAULT

MATERNAL COIlTRIBUTIOIl: Infent_l
lllternal Blood Cone: 2.50 UlI Pb/elL

CALQJLATEO BLOlIl Pb _ Pb UPTArES:

TEAR

0.5-1 :
'·2:
2-3:
3·4:
4·5:
5·0:
~. 7:

TEAR

0.5· I
1-2
2·3
3·4
4·5
5·0
o· 7

.. :... ..
: •c 0• 0
A

~
! :::
- c
:; 0

• :.. 0
0 C.. ,.. ..

Blood Level Total Uptlke
lUll/elL) lUll/dey)...... --- .. -.. ....... _........
0.3 11.71
7. , 17.2!
6.6 17.98
6.3 18.22
5.3 14.92
4.5 14.23
4.0 14.09

Diet Uct.lIe ".t.,. VOt".
I UlI/CS11Y) lug/CSlly)............ ..............
2.42 0.35
2.4Il O.llI>
2.53 0.91
2.78 0.1'4
2.n 1.01
2.96 1.08
3.29 1.11

a.

SO,,_t \lOt....
lug/CSIIY)

8.93
13.91
14.17
'4.44
l' .07
10.10
9.60

0.00
;.00
:.00
;.00
0.00
:.00
: .00

as

'1,. WI'"
'...,Clrtl

0.112
0.1ll
0.06
0.01
0,07
C,gq
C,gq

c.. •."x __

" ...­e;. __

••

111.11 ...,,..u.
la •• l
.".1's.,

'as 311
LEAD II • .,., .. .."""'" .....~_..-



APPENDIXF.10

SITE 6 - DRMO



SUMMARY OF STATISTICALLY DERIVED EXPOSURE CONCENTRATIONS
SITE 6 - DRMO

SOIL
NSB-NLON, GROTON, CONNECTICUT

Surface Soil All Soli

Chemical of Concern Distribution Exposure Distribution Exposure
of Concentration121

. of Concentrationl2l

Data serll (mgjkg) Data serll (mgjkg)

1,1,2.2-Tetrachloroethane NA NA Undefined 3.00

Trichloroethene NA NA Undefined 1.70

Vinyl chloride NA NA Undefined 0.120

Bis(2-ethylhexyl)phthalate NA NA Undefined 1.10

.Benzo(a)anthracene Undefined 0.780 Undefined 1.00

Benzo(b)f1uoranthene Undefined 0.710 Undefined 1.00

Benzo(k)fluoranthene Undefined 0.870 Undefined 0.960

Benzo(a)pyrene Undefined 0.880 Undefined 1.00

Dibenz(a. h)anthracene NA NA Undefined 0.220

Indeno(1.2.3-cd)pyrene Undefined 0.760 Undefined 0.780

4,4'-000 NA NA Undefined 1.4

4,4'-DDE NA NA. Undefined 0.770..

4,4'-DDT NA NA Undefined 2.90

Aroclor-1260 Undefined 11.0° Undefined 12.0°1

Arsenic Undefined 2.6 Lognormal 3.3

Beryllium Lognormal , 1 Undefined 1.2

Boron NA NA Undefined 299

Cadmium lognormal 59 Undefined 7.0

Copper LognormaJ 697 Undefined 1850

Lead L.ognormal 154° Lognormal 2220°1

Manganese Lognormal 268 Undefined 342

Nickel NA NA Undefined 98.8

Vanadium L.oQnormaI 484 Lognormal 44.0

Zinc L.oQnormaI 1510 Undefined 2050



SUMMARY OF STATISTICALLY DERIVED EXPOSURE CONCENTRAnONS
SITE 6 - DRMO
SOIL
NSB-NLON, GROTON, CONNECnCUT

NA
111

121

131

Not applicable; chemical not selected as a potential Chemical of Concern for this medium.
Distribution determined using the Shapiro-Wilk OW-Test" (Gilbert. 1987).
Exposure concentration is the 95% upper confidence limit (UCL) of the arithmetic mean or the mean
of the transformed data, unless otherwise noted. 95% UCL is based on the distribution of the data
set. Sample and duplicate results are averaged for the calculation of the 95% UCL; one-half of the
noridetected values are used. .When the distribution of the data set is undefined the most
conservative 95% UCL was used as the exposure concentration.
The maximum detected concentration is used as the exposure concentration because the calculated
95% UCLexceeds the maximum reported concentration.



, --" ,.. '\, . -'

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Benzo(a)anthracene (ug/kg); Site 6 • DRMO; NSB-NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)-2
. ..._----- --_._ .._.--- .. _-_ ..._.--

1 100 4.605170 122500 .9866851
2 165 5.105945 81225 .2426005
3 165 5.105945 81225 .2426005
4 165 5.105945 81225 .2426005
5 165 5.105945 81225 .2426005
6 165 5.105945 81225 .2426005
7 165 5.105945 81225 .2426005
8 190 5.247024 67600 .1235286
9 200 5.298317 62500 .0901039
10 240 5.480639 44100 .0138890
11 240 5.480639 44100 .0138890
12 280 5.634790 28900 .0013176
13 570 6.345636 14400 .5582271
14 590 6.380123 19600 .6109488
15 600 6.396930 22500 .6375052
16 3200 8.070906 7562500 6.112839
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 450 5.598490 751.7114 .8408145
270.0185

Upper 95t confidence limit on arithmetic mean: 779.4375
Upper 95t conf idence l imi t on geometric _an: 658.5560



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site' • DRMO
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); Surface Soil

Date:
Fi lename:
Operator:

01/12/95

kms

: Enter Number of OCcurrences (n): 16 (n llLISt be >= 3)
:~a=~=======c==••======.=================a==========================================================D============:

Enter Variates (X): S~le X X-2 LN [X] LN[X]-2
..------ --------. --------- --------- ---.-----

1 100 1e4 4.605170 21.20759
2 165 2. 7225e4 5.105945 26.07068
3 165 2. 7225e4 5.105945 26.07068
4 165 2. 7225e4 5.105945 26.07068 .
5 165 2.7225e4 5.105945 26.07068
6 165 2.7225e4 '5.105945 26.07068
7 165 2. 7225e4 5.105945 26.07068
8 190 3.61e4 5.247024 27.53126
9 200 4e4 5.298317 28.07217

10 240 5.76e4 5.480639 30.03740
11 240 5.76e4 5.480639 30.03740
12 280 7.84e4 5.634790 31.75085
13 570 3.24ge5 6.345636 40.26710
14 590 3.481e5 6.380123 40.70596
15 600 3.6e5 6.396930 40.92071
16 3200 1.024e7 8.070906 65.13953
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... . .... _--- -._-----. ------_.-
S-tlon: 1200 11716050 89.57585 512.0941

: •••B.C....................................~..............................ac==••cm.cc====.=========••••=cca•••===:
Calculate d: d • SUD(XI-2) . (1/n)·(~11 )-2) d • 8476050 (normal distribution)

d • 10.60454 (log-normal distribution)
=ee.e••e..............................................................aas•••••••••••••c••••••==c======cc.c•••===••



SHAPIRO AND WILK WTEST FOR- GOODNESS OF FIT - PAGE TWO OF THREE
.========a============~==r.:===============================~=== ==c=================================================

Site:
Location:
Chemical:

_Si te .c. . DRMa
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01112/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
------.----------------------------------------------------------------------._---------------_._---------- .. -----­. .

Normal Distribut;on:

S\mII8tion:
S\mII8tion**2:

A;

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+ll - Xtil

3.1e3
4.35e2
4.25e2
4.05e2
1.15e2
7.5e1
7.5e1

1e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

1.5674e3
1.4312e2
1.0714e2
7.8530e1
1.6641e1
7.5375eO
4.4475eO
1.96e- 1

o
(/,0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.9250e3
3.7055e6

Wcalc c .4371734 Wtable • .887 Wcalc . Wtable c -.449827
=================================••••••••••••••••••••••••••••••••••••c:=:=:================:=:====================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
BenzoCa)anthracene Cug/kg); Surface Soil

Date:
Filename:
Operator:

01/12/95

kms

:.==========a=========:aR=======.==========~==a============a==========a======-=======~==================~===m===:

Calculate W: w= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:. __ ._---_._-.---~_._--_ ...._--_ ....._-_ .._---_ ..__ ._------_.--._-------.----.. -_ ..._--_ .._--_.----_ ... ----- ..... :

Log-nonnal Distribution:

S~tion:

S~tion··2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o

'Q 0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll - X[i]

3.465736
1.290984
1.274177
1.239691
.5288441
•3746934
.3746934
.0512933

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - XCI])

1.752276
.4247338
.3212200
.2403761
.0765237
.0376567 .
.0222193
.0010053

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.876011
8.271440

Wcalc .. .7799907 Wtabl•• .887 liICalc • "tllble • -.107009



j, ...

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical: Benzo(b)fluoranthene (US/kg); Site 6 - DRMO; NSB-NLON
er Matrix: Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi-Xbsr)**2 (Xi -Xbsr)-2
---------- ------------ ------------

1 150 5.010635 78400 .3657449
2 165 5.105945 70225 .2595478
3 165 5.105945 70225 .2595478
4 165 5.105945 70225 .2595478
5 165 5.105945 70225 .2595478
6 165 5.105945 70225 .2595478
7 165 5.105945 70225 .2595478
8 165 5.105945 70225 .2595478
9 165 5.105945 70225 .2595478
10 210 5.347108 48400 .0719829
11 290 5.669881 19600 .0029678
12 380 5.940171 2500 .1054739
13 440 6.086775 100 .2221906
14 550 6.309918 14400 .4823504
15 840 6.733402 168100 1.249920
16 2700 7.901007 5152900 5.223982
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 430 5.615404 634.8858 .808331'
274.6242

Upper 95X confidence limit on arithmetic ..-n: 708.2387
Upper 95X conf idence limit on geometric .en: 632.531'



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
--==a=~a====.=a=========a============:2========--==--=====-=-====aa:=a=========== =cee:===:============:========:====

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01/12/95

Icms

Enter Nurber of OCcurrences (n): 16 (n must be >~ 3)
:==========================================================.===============~======================~============:

Enter Variates (X): S..,le X X**2 LN[X] LN[x]-2
---._--- --------- --------- -----.--- ---------

1 150 2.25e4 5.010635 25.10647
2 165 2.7225e4 5.105945 26.07068
3 165 2.7225e4 5.105945 26.07068
4 165 2. 7225e4 5.105945 26.07068
5 165 2. 7225e4 5.105945 26.07068
6 165 2. 7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068
8 165 2. 7225e4 5.105945 26.07068
9 165 2. 7225e4 5.105945 26.07068

10 210 4.41e4 5.347108 28.59156
11 290 8.41e4 5.669881 32.14755
12 380 1.444e5 5.940171 35.28563 .
13 440 1.936e5 6.086775 37.04883
14 550 3.025e5 6.309918 39.81507
15 840 7.056e5 6.733402 45.33870
16 2700 7.29e6 7.901007 62.42591
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

................. . ........ --------- ---------
~tlon: 6880 9004600 89.84646 514.3252

:a~.====................................................................................==•••==••••••••••••••••••:
Calculate d: d • Sl8(XI"2) . (1/n)-(SUI(II)"2) d • 6046200 (normal distribution)

d • 9.800995 ( log-normal distribution)
======.====..................................................... .................cm•••••D.=~a••=.a••m••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
aaa==ca==a======:====:=======:======:==:============:=========e==c===:==::=====::==:==============================

Site:
Location:
Chemical:

Site ~ - DRMO
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (ug/kg); Surface Soil

Date:
Fi lename:
Operator:

01/12/95

kms
:D===.=.===========================================~==== ==================================_c=m======za===a=====c:

Calculate W: W= C1/d)*CSumCAI*(X[n-i+1] - X[i]»)**2
:-_ ... -------_._._-----------------_ .._---------------------.--_._ ...--._.--------------------------------.------:

Normal Distribution:

SlmlIII t ion:
SlmlIIItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

2.55e3
6.75e2
3.85e2
2.75e2
2.15e2
1.25e2
4.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CXln-i+1] - XCi])

1.2893e3
2. 2208e2
9.705ge1
5.3323e1
3.1111e1
1.2563e1
2.6685eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7081e3
2.9175e6

Wcelc = .4825392 Wtable • .887 Wcalc . Wteble = -.404461
cec===c=ccccc••:::_::==:::==•••••••••••••••••••••••••••••••••••••••••••:c::c::::::=======::c:===========:===eccec:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site " - DRMO
NSB-NLON, Groton, Connecticut
Benzo(b)fluoranthene (ug/kg); Surface Soil

Date:
FilenlMIle:

Operator:

01112195

kms

Calculate W: Wa (1/d)*(Sum(A;*(X[n-i+1] - X[i]»)**2
: . -----------_ ... _---_._ .._.-_._._--_.-.-------------.-- a:

Log-normal Distribution: Ai X[n-;+1] - X[i] A;*(X[n-i+1] - X[i])
-.------ -_ ....-... __ ... .-.--------_ .. ------

.5056 2.890372 1.461372
.329 1.627456 .5354332

.2521 1.203973 .3035215

.1939 .9808293 .1901828

.1447 .8342258 .1207125

.1005 .5639354 .0566755

.0593 .2411621 .0143009

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmIIlIt ion: 2.682198
SlmIIlI t ion**2 : 7.194188

Wcalc .. .7340263 Wtable • .887 Wcalc - Wteble .. -.152974
:=========c=••c.==.=======~===a •••••••••••••••a•••••••••••••••••••••••••::::===::==:_::=::===:::=====:==:=••c=c=::

Arithmetic Average: 430 coec-trlc Mean: 274.6242



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chem! cal:
ter MatrlX:

Benzo(k)fluoranthene (ug/kg); Site 6 - DRMO; NSB-NLON
Surface So; l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (X; -Xber)**2 (X; -Xber)-2
._-------- -- .._------- ------------

1 47 3.850148 166974.4 2.411128
2 88 4.477337 135148.1 .8567195
3 165 5.105945 84462.89 .0881988
4 165 5.105945 84462.89 .0881988
5 165 5.105945 84462.89 .0881988
6 165 5.105945 84462.89 .0881988
7 165 5.105945 84462.89 .0881988
8 165 5.105945 84462.89 .0881988
9 165 5.105945 84462.89 .0881988
10 165 5.105945 84462.89 .0881988
11 165 5.105945 84462.89 .0881988
12 240 5.480639 46494.14 .0060390
13 310 5.736572 21206.64 .1113184
14 540 6.291569 7119.141 .7896827
15 - 580 6.363028 15469.14 .9211918
16 4000 8.294050 12562594 8.358583
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 455.625 5.402928 956.2138 .9746470
222.0557

Upper 95X conf idence limit on arithmetic mean: 874.6857
Upper 95X confidence l imi t on geometric lIIl!!an: 700.1100



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site " - DRMO
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg)i Surface Soil

Date:
Filename:
Operator:

01/12/95

Ians

Enter Number of OCcurrences (n): 16 (n must be >R 3)
:=======_===a.c•••cc====================_==========================a====:s=======================================:

X**2 LN [X] LN [X] **2
--------- --------- ---------

2.209e3 3.850148 14.82364
7.744e3 4.4m37 20.04654

2. 7225e4 5.105945 26.07068
2. 7225e4 5.105945 26.07068
2. 7225e4 5.105945 26.07068
2. 7225e4 5.105945 26.07068
2.7225e4 5.105945 26.07068
2. 7225e4 5.105945 26.07068
2.7225e4 5.105945 26.07068
2. 7225e4 5.105945 26.07068
2.7225e4 5.105945 26.07068

5.76e4 5.480639 30.03740
9.61e4 5.736572 32.90826

2.916e5 6.291569 39.58384
3.364e5 6.363028 40.48813

1.6e7 8.294050 68.79126
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

........- ._----._. ---------
'''GS6678 86.44685 481.3152

I ..................: •••==:::::=_c•••••••••• :

•• 13715172 (nonnel distribution)

• • 14.24905 (log-nonnel distribution)
••••••••••••••••••::_::•••••:_cc••••••••••••••

47
88

165
165
165
165
165
165
165
165
165
240
310
540
580

4000

XSlIq)le

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
41­

45
46
47
48
49
50

"-f'....

Enter Ver;ates (X):

Calculate d:
:=cac=D====•••••••••••••••••••••••••••••I~~ __ .

.=.=====.=••= ~."." .



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
as========================"e==============================e========:=======:============:==========================

Site:
Location:
Chemical:

SI te r. - DRMO
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01112/95

kms
:aaacaaa====_=_==============ca========================= =====================================C========~===Z=Dg c==:

Calculate Y: Y = (1/d)*(Sum(AI*(X[n-i+1] - X[I]»)**2
:-.----_ __ .. -_ _--_ _-_ _----_ ---. __ - ---- _._--_._----_ - ---_ -.- .. _--:

Normal Distribution:

SlmI1lI t ion:
SlmI1lItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

3.953e3
4.92e2
3.75e2
1.45e2
7.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*(X[n-i+1] - X[I])

1.9986e3
1.6187e2
9.4538e1
2.8116e1
1.0853e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.2940e3
5.2625e6

\lcalc I: .3836979 \ltabl•• .887 wealc • \lteble I: -.503302



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE

Site:
Location:
Chemical:

Site " - DRMO
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg)i Surface Soil

Date:
FiletWlle:
Operator:

01/12/95

Icms

Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: ... ------------------------------------------------------ a:

Log-normal Distribution: Ai X[n- i+1] - XCi] Af*(X[n-i+1] - X[i])
-------- --------------- -----.--------------
.5056 4.443902 2.246837
.329 1.885691 .6203924

.2521 1.185624 .2988957

.1939 .6306268 .1222785

.1447 .3746934 .0542181

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUIIlI/I t ion: 3.342622
SUIIlI/It ion**2: 11.17312

Wcalc = .7841308 Wtable • .887 we.le . Wtable .. -.102869
:=====a===.c•••==••••••••••== 2==.====••===.==================•••••••==:

Arithmetic Average: 455.62S coe-trlc Me.,,: 222.0557



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chem~cal:
ter MatrIX:

Benzo(a)pyrene (ug/kg)i Site 6 - DRMOi NSB-NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDLfor non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (Xi -Xbar)**2
.._------- ------------ -------_._--

1 165 5.105945 88692.29 .1342001
2 165 5.105945 88692.29 .1342001
3 165 5.105945 88692.29 .1342001
4 165 5.105945 88692.29 .1342001
5 165 5.105945 88692.29 .1342001
6 165 5.105945 88692.29 .1342001
7 165 5.105945 88692.29 .1342001
8 165 5.105945 88692.29 .1342001
9 165 5.105945 88692.29 .1342001
10 165 5.105945 88692.29 .1342001
11 165 5.105945 88692.29 .1342001
12 165 5.105945 88692.29 .1342001
13 165 5.105945 88692.29 .1342001
14 580 6.363028 13732.91 .7934342
15 680 6.522093 47170.41 1.102109
16 4000 8.294050 12511695 7.962390
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 462.8125 5.4n279 9S6.5m .8794898
238.0019

Upper 9SX conf i dence limit on arithmetic mean: 882.0324
Upper 9SX conf i dence limit on geometric lIIl!an: 622.8899



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.=.~.==••=.==c:=~============================================aaa.------=.~-=========__=======================

Site:
Loclltion:
ChemiclIl:

Site (. - DRMO
NSB-NLON, G~oton, Connecticut
Benzo(lI)py~ene (ug/kll); SU~fllCe Soi l

Date:
FUeneme:
Ope~lIto~:

01/12/95

kms

Ente~ Numbe~ of OCcu~~ences (n): 16 (n must be >= 3)
:=======================================================s=============================================z==========:

Ente~ V8~illtes (X): SBq)le X X-2 LN[X] LN[x]-2
-------- ----.--_. --------- ----_._-- ---------

1 165 2.n25e4 5.105945 26.07068
2 165 2.n25e4 5.105945 26.07068
3 165 2.n25e4 5.105945 26.07068
4 165 2.n25e4 5.105945 26.07068 ..
5 165 2.n25e4 5.105945 26.07068
6 165 2.n25e4 5.105945 26.07068
7 165 2.n25e4 5.105945 26.07068
8 165 2.n25e4 5.105945 26.07068
9 165 2.n25e4 5.105945 26.07068

10 165 2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068
13 165 2.n25e4 5.105945 26.07068
14 580 3.364e5 6.363028 40.48813
15 680 4.624e5 6.522093 42.53769
16 4000 1.6117 8.294050 68.79126
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 ·0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 .0 0 0

......... ----- .. _. --------- ---------
~tlon: 740S 1r152n5 87.55646 490.7359

:.==8.g.~.....................................................................................===••••••••••=•••••:
Calculate d: d • $Ua(X\-2) . C1/n)-(SUI(II)-Z) d • 13n5598 (normal dist~ibution)I

d • 11.60254 (log-normal dist~ibution)

.===::....................................................•••••••••••••••••c•••••a•••=~=a••=a.=a.======.==m======.



SHAPIRO AND WILK WTEST FOR 'GOODNESS OF FIT - PAGE TWO OF THREE
C==========••5••a••m==~==================================== ==================================================

Site:
Location:
Chemical:

Site CD - DRMO
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg)i Surface Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: W• (1/d)*(Sum(Af*(Xln-i+1] - XlI]»)**2
: ------------------------------------------------------ a:

Normal Distribution:

SI.mIIII t ion:
Sl.mIIIIt i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

XIn- i+1] • X[i]

3.835e3
5.15e2
4.15e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*(Xln-i+1] - Xli])

1.9390e3
1.6944e2
1.0462e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.2130e3
4.8975e6

Wcalc = .3568160 Wtabl~. .887 Wcalc • Wtable = -.530184
=================================c•••••••••••••c••••••••••••••••••••c:.:=======:=:==========:==============:===e=:



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
••===--- ~~=======:============- - ----=========================================

Site:
Location:
Chenlical:

Site (" • DRNe
NSS-NLOM, Groton, CClrW'eCt icut
BenzoCa)pyrene Cug/kg); Surface Soil

Date:
Fi leneme:
Operator:

01/12/95

kms

Calculate W: We (1/d)*CSum(Af*(X[n·f+1] • X[f]»)**2
:-_._._-_.----------------- _-----_ .. _- _----_.----_ .•.......•• ---_ --_ ..•.._------_ _---_ _--:

Log-noMll8l Distribution:

SlmlIIIt i on:
SlmlIIIt i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[i]

3.188104
1.416147
1.257083

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] • Xli])

1.611905
.4659125
.3169105

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.394ns
5.734n4

Weale = .4942647 Wtable • .8157 wele • WUlble • • .392735

Arithmetic Average: 462.11~ ",-"rlc ...,,: 238.0019



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Indeno(1,2,3-cd)pyrene (ug/kg); Site 6 " DRMO; NSB-NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi -Xbar)-2 (Xi -Xbar)-2
_._.------ ------_.---- ------------

1 165 5.105945 46090.n .0371223
2 165 5.105945 46090.n .0371223
3 165 5.105945 4609O.n .0371223
4 165 5.105945 4609O.n .0371223
5 165 5.105945 46090.n .0371223
6 165 5.105945 4609O.n .0371223
7 165 5.105945 4609O.n .0371223
8 165 5.105945 4609O.n .0371223
9 165 5.105945 4609O.n .0371223
10 165 5.105945 4609O.n .0371223
11 165 5.105945 4609O.n .0371223
12 165 5.105945 4609O.n .0371223
13 165 5.105945 4609O.n .0371223
14 165 5.105945 4609O.n .0371223
15 165 5.105945 4609O.n .0371223
16 3600 8.188689 10370413 8.352517
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 379.6875 5.298617 858.75 .7706859
200.0599

Upper 95% confidence limit on arithmetic -een: ~.O347

Upper 95% confidence l imi t on geometric _en: 412.4344



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
aaa-========--=================g=======_===========D========-=-===aaa====-===c==c==:._.cc=:====:===:==::==========:

Site: Site ~ - DRMa Date: 01/12/95
Location: NSB-NLON, Gr-oton, Comecticut Filename:
Chemical: Indeno(1,2,3-cd)pvr-ene (ug/kg); Sur-face Soi l Oper-ator-: kms

:~===============.==.=========== ...aza••:a.===-============caaa:as========csa==========-=========_=--============:
Enter- Number- of OCcur-r-ences en): 16 (n must be >= 3)

:================================--===============================:==========••===================================:
Enter- Var-iates (X): Ser..,le X X-2 LN[X] LN[X]-2

-- ...... -- --------- --------- --------- ---------
1 165 2.7225e4 5.105945 26.07068
2 165 2.n25e4 5.105945 26.07068
3 165 2.n25e4 5.105945 26.07068
4 165 2.n25e4 5.105945 26.07068
5 165 2.n25e4 5.105945 26.07068
6 165 2.n25e4 5.105945 26.07068
7 165 2.n25e4 ·5.105945 26.07068
8 165 2.n25e4 5.105945 26.07068
9 165 2.n25e4 5.105945 26.07068

10 165 2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068 .:
13 165 2.n25e4 5.105945 26.07068
14 165 2.n25e4 5.105945 26.07068
15 165 2.n25e4 5.105945 26.07068
16 3600 1.296e7 8.188689 67.05463
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... ... _----- -------_. --_ .........
~tlon: 60~ 13368375 84.77787 458.1148

(nonmel distr-ibution)
(log-nonmal distr-lbution)

11061m
8.909352

d •

d •

Calculate d:

l
•••==ea a ••acaK~m~m.aRD••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a=a===c=c:e:==::======:=:::==:=======:============:====c==:=======================================================

Site:
Location: .
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene CUS/kg); Surface Soil

Date:
F; lename:
Operator:

01/12/95

kms

:==_==========c===_==============================c==== ==================~===================================== ==:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[;]»)**2
:------------------------------_ ...._--------------_.-._ ...._--------- ... _.-. __ .-.--------------------------_._--:

Normal Distribution:

S\IIIlIll t ; on:
S\IIIlIll t ; on··2 :

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

3.435e3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

1.7367e3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.7367e3
3.0163e6

Weale E .2n6735 Wtabl~ • .887 wealc - Wtable c -.614327
============mc.:••===.===c=======•••••••••••••••••••••••••••••••••••c••==:::===::::=======================::=c==_:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aa:=======c====_==-=============C=================-C--=========--======ca==========================================

stte:
Location:
Chemical:

Site ~- DRMO
NSS-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene (ug/kg); Surface Soil

Date:
Filename:
Operator:

01112195

kms

Calculate W: W= (1/d)*(Sum(Ai*CX[n-i+1] - X[i]»)**2
: . ..•••.• ---------------_•.••• -------_ .•• ------_ .••••.. - a:

Log-normal Distribution: ·Ai X[n- i+1] • X[i] Ai*(X [n- i+1] - Xm)
----_._. --------------- .--_._------_._._---
.5056 3.082744 1.558635
.329 0 0

.2521 0 0

.1939 O· 0

.1447 0 0

.1005 0 0

.0593 0 0

.0196 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmII8tion: 1.558635
SlmII8tion**2: 2.429344

Wcalc ~ .2n6735 Wtabl~ • .887 wealc . Wtabl~ ~ -.614327

:

: ••======••••••===•••••••••••••••••••••••••••••••••••••••••••••••••••••••••=.:===~===.=======c====c=========cc_.=:
Arithmetic Av~rag~: 37'9.6875 ~tric ~an: 200.0599



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

e er Chemical:
er Matrix:

Aroclor-1260 (US/kg)i Site 6 - DRMOi NSB-NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedan: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2
_.-------- ---.---_.-_. . .. ----_._ .. -- .

1 80 4.382027 3422500 3.952911
2 80 4.382027 3422500 3.952911
3 80 4.382027 3422500 3.952911
4 80 4.382027 3422500 3.952911
5 80 4.382027 3422500 3.952911
6 80 4.382027 3422500 3.952911
7 250 5.521461 2822400 .7203912
8 550 6.309918 1904400 .0036362
9 1300 7.170120 396900 .6398400
10 1400 7.244228 280900 .7638900
11 2100 7.649693 28900 1.637051
12 2400 7.783224 220900 1.996582
13 3100 8.039157 1368900 2.785354
14 3200 8.070906 1612900 2.892335
15 5100 8.536996 10048900 4.694919
16 11000 9.305651 82264900 8.616755
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 1930 6.370220 2845.874 1.797558
584.1861 \'

Upper 95X conf idence limit on arithmetic mean: 3177.204
Upper 95X conf idence limit on geometric lIlean: 19804.73



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE

Site:
Location:
Chemical:

She (,0 - DRMO
NSB-NLON, Groton, Connecticut
Aroclor-126O (ug/kg); Surface Soil

Date:
Filensne:
Operator:

01/12/95

kms

Enter Number of OCcurrences (n): 16 (n must be >= 3)
:=========_=====••a_================._===================================_cca:===================================:

Enter Variates (X): S~le X X**2 LN [)(] LN[)(]-2
_.------ -_..._--- ..---_._. --------- ------ ..-

1 80 6.4e3 4.382027 19.20216
2 80 6.4e3 4.382027 19.20216
3 80 6.4e3 4.382027 19.20216
4 80 6.4e3 4.382027 19.20216
5 80 6.4e3 4.382027 19.20216
6 80 6.4e3 4.382027 19.20216
7 250 6.25e4 5.521461 30.48653
8 550 3.025e5 6.309918 39.81507
9 1300 1.69e6 7.170120 51.41061

10 1400 1.96e6 7.244228 52.47883
11 2100 4.41e6 7.649693 58.51780
12 2400 5.76e6 7.783224 60.57858
13 3100 9.61e6 8.039157 64.62805
14 3200 1.024e7 8.070906 65.13953
15 5100 2.601e7 8.536996 72.88030
16 11000 1.21e8 9.305651 86.59513
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... . .......... ._------- ------ ..-
~tlW'; - 1.1101elS 101.9235 697.7434

: ••c ••••ac.............................. , ..............aa.aa==E=====.C•••c==•••••:
Calculate d: d • Sul(llt-ll n",)*c...,""1 •• 1.214ge8 (normal distribution)

• • 48.46822 (log-normal distribution)c.o_=:_a==•••••••••••••••••••••••••••••••. I ....................=_:-••••=•••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
aa=======================r==============================c=:==========::============:======:=======================

Site:
Location:
Chemical:

Site (p - DRMO
NSB-NLON, Groton, Connecticut
Aroclor-1260 Cug/kg); Surface Soil

Date:
Filename:
Operator:

01/12/95

kms
:_=========================================================:======:=:====:===:=====:=================:=:====:=cc=:

Calculate W: W= C1/d)*CSumCAI*(X[n-I+1] " X[I]»)**2
:---_._-_...----------------_ .._.. _-_ ... -- ... ~----_._- -------.----_... -----------_._------ .... ----- ... ------._ .. -:

Normal Distribution:

Surmation:
Surmation**2:

AI

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- 1+1] - X[i]

1.092e4
5.02e3
3.12e3
3.02e3
2.32e3
2.02e3
1.15e3
7.5e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*(X[n-i+1] - X[i])

5.5212e3
1.6516e3
7.8655e2
5.8558e2
3.3570e2
2.0301e2
6.8195e1

1.47e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

9. 1665e3
8.4024e7

Weale = .6916425 Wtable • .887 weele • WUbie "' -.195357
c=========•••=••======c==.==== a••==================================cccc=:



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site," - DRMO
.NSB-NLON, G~oton, Connecticut
A~oclo~-126O (ug/kg); Su~face Soil

Date:
FileNne:
Ope~ato~:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: .. •.. ---------------.--------- •• -----_.-------------------- a:

Log-normal D;st~ibution: Ai X[n-i+1] • X[i] Af*(X[n-i+1] - X[i])
-------- .---_._-------- --------------------
.5056 4.923624 2.489384
.329 4.154969 1.366985

.2521 3.688879 .9299665

.1939 3.657131 .70911n

.1447 3.401197 .4921533

.1005 3.267666 .3284004

.0593 1.n2767 .1021601

.0196 .8602013 .0168599
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmlIlIt; on: 6.435027
SlmlIlIt ion-2: 41.40957

Wcalc .. .8543654 Wtable .. .887 wealc . wtable .. -.032635

A~ithmetic Average: 1930 roec-tr I C Meen: 584.1861



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Arsenic (mg/kg)i Site 6 - DRMOi NSB·NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (Xi -Xbar)-2
---------- ----------- .. ------------

1 1.2 .1823216 1.D12539 .3097557
2 1.4 .3364722 .6500391 .1619309
3 1.4 .3364722 .6500391 .1619309
4 1.5 .4054651 .4987891 .1111646
5 1.5 .4054651 .4987891 .1111646
6 1.8 .5877867 .1650391 .0228288
7 2 .6931472 .0425391 .0020914
8 2 .6931472 .0425391 .0020914
9 2.3 .8329091 .0087891 .0088417
10 2.3 .8329091 .0087891 .0088417
11 2.4 .8754687 .0375391 .0186569
12 2.8 1.029619 .3525391 .0845302
13 2.9 1.064711 .4812891 .1061666
14 3 1.098612 .6300391 .1294083
15 3.4 1.223775 1.425039 .2351249
16 3.4 1.223775 1.425039 .2351249
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 2.20625 .7388786 .7270660 .3376046
2.093586

Upper 95X confidence limit on arithmetic mean: 2.524887
Upper 95X confidence limit on geometric mean: 2.616794



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT· PAGE ONE OF THREE

Site:
Location:
Chemical:

Site" • DRMO
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); Surface Soil

Date:
Filename:
Operator:

.01/12/95

- kms

Enter Number of OCcurrences (n): 16 (n nust be >= 3)
:===aa===================a===_==aaaa================a=a======..===.================.msa=..=======••=••••aaa••a=••:

Enter Variates (X): SBq)le X X-2 IN[)U IN[)(]-2
... ---_.- --------. --------- --------- ---------

1 1.2 1.44eO ;1823216 .0332412
2 1.4 1.96eO .3364122 .1132136
3 1.4 1.96eO .3364122 .1132136
4 1.5 2.25eO .4054651 .1644020
5 1.5 2.25eO .4054651 .1644020
6 1.8 3.24eO ~5877867 .3454932
7 2 4eO .6931412 .4804530
8 2 4eO .6931412 .4804530
9 2.3 5.2geO .8329091 .6937376

10 2.3 5.29eO .8329091 .6937376
11 2.4 5.76eO .8754687 .7664455
12 2.8 7.84eO 1.029619 1.060116
13 2.9 8.41eO 1.064711 1.133609
14 3 9eO 1.098612 1.206949
15 3.4 1.156e1 1.223775 1.497626
16 3.4 1.156e1 ·1.223775 1.497626
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 '0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... -_ ....... --------- ---------
SlmMtlon: n.3 85.81 11.82206 10.44472

: ..........................................................................................=aa••••••====••••••••:
Calculate d: d • S....(XI ..2) • (1/n)-(,,-<11 )"2) d • 7.929375 (nonmal distribution)

d • 1.709653 (log-nonmal distribution)
a=====::...........................................................................: •••••::=:==•••==.==•••:::••==:



SHAPIRO AND WILK WTEST FOR-GOODNESS OF FIT - PAGE TWO OF THREE
amm=a=:._.:=:c==:::=====:=:=::===========================================::=======================================

Site:
Location:
Chemical:

Site C) - ORMO
NSB-NLON, Groton, Connecticut
Arsenic (ms/kg); Surface Soil

Date:
Filename:
Operator:

01112195

kms
:=========a=========================================== ==========================================a=========~= ===e=:

Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:-_ ....._---_._-----------------------------------------._._---_._._--.---------------------.-------------.----_.:

Normal Distribution:

Sl.I'IIll8tion:
Sl.I'IIll8tion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[no i+1] - X[i]

2.2eO
2eO

1.6eO
1.4eO
1.3eO
6e-1
3e-1
3e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - XCi])

1.1123eO
6.58e-1

4.034e-1
2.715e-1
1.881e-1
6.03e-2

1.77ge-2
5.88e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.71neO
7.3833eO

\lcalc " .9311307 \ltable • .887 Wcalc . Wtable " .0441307
========~===c=~.==========.=a •••a•••••••••••••••••••••••••••••••••••••:=::==:==::==========:============:=========



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site ~ - DRMO
NSB-NLON, G~oton, Connecticut
A~senic (mg/kg)i Su~face Soil

Date:
Filerwne:
Ope~ato~:

01/12/95

kms

Calculate Y: Y ~ (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: ._. . .-.-_.------------------------.-------------.--------- a:

Log-normal Dist~lbution:

S~tion:

S~tion**2:

Ai

.5056
.329

.2521

.1939

.1441

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

1.041454
.8813032
.1621401
.6592456
.6241543
•2816821
.1391619
.1391619

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

.5265591

.2919228

.1921355

.1218211

.0903151

.0289120 .

.0082819

.0021393
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.268699
1.609598

Wcalc ~ .9414164 Wtabl•• .1117 weale . V!lIbl•• .0544764

Arithmetic Average: 2.~ '--'rIC -.en: 2.093586
==========================&D=ag ~MM.M.M._ ===.===========================.m:•••=

A
. I



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Beryllium (mg/kg); Site 6 -·DRMO; NSB-NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone. ) (Xi -XbBr)**2 (Xi -XbBr)-2
---------- ------------ ------------

1 .22 -1.51413 .2525063 .6818599
2 .22 -1.51413 .2525063 .6818599
3 .23 -1.46968 .2425563 .6104240
4 .25 -1.38629 .2232563 .4870850
5 .3 -1.20397 .1785063 .2658363
6 .31 -1.17118 .1701563 .2330991
7 .38 -.967584 .1173063 .0779551
8 .39 -.941609 .1105563 .0641249
9 .41 -.891598 .0976563 .0412978
10 .45 -.798508 .0742563 .0121282
11 .54 -.616186 .0333063 .0052119
12 .79 - •235n2 .0045563 .2048986
13 .87 -.139262 .0217563 .3015301
14 1 0 .0770063 0
15 1.9 .6418539 1.386506 1.769521
16 3.3 1.193922 6.643506 3.543061
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: .n25 -.688380 .8118251 .m7309
.5023895

Upper 95% confidence limit on arithmetic ..en: 1.078282
Upper 95% conf idence I imit on geometric -.en: 1.091409



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site: She (, - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Cornec:ticut Filename:
Chemical: Beryllium (mg/kg); Surface Soil Operator: Icms

:a==a==========================-============--========c======--=======a===aa==============a-==-====-=_=============:
Enter NLJ'lt)er of OCcurrenc:es (n): 16 (n aust be >= 3)

:===========================================================::=====:=========:::===:====:=======:===:_::=::::==:=:
Enter Variates (X): ·SlIq)le X lC**2 LN [X] LN[x]**2

-------- ---._---- --------- --------- ---------
1 .22 4.84e-2 -1.51413 2.292583
2 .22 4.84e-2 -1.51413 2.292583
3 .23 5.2ge-2 -1.46968 2.159947
4 .25 6.25e-2 -1.38629 1.921812
5 .3 ge-2· -1.20397 1.449551
6 .31 9.61e-2 -1.17118 1.371670
7 .38 1.444e-1 . -.967584 .9362188
8 .39 1.521e-1 -.941609 .8866266
9 .41 1.681e-1 - .891598 .7949472

10 .45 2.025e-1 -.798508 .6376145
11 .54 2.916e-1 -.616186 .3796854
12 .79 6.241e-1 -.235722 .0555650 ..
13 .87 7.56ge-1 -.139262 •0193939
14 1 1eO 0 0
15 1.9 3.61eO .6418539 .4119764
16 3.3 1.08ge1 1.193922 1.425451
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
5() 0 0 0

......... ....._--- ------ ... ---------
~tlon: 11.56 18.238 -11.0141 17.03562

:========= a=•••••••••••••••••••••••• :
Calculate d: d •

d •
9.8859

9.453760
(normal distribution)
(log-normal distribution)

• ======== ac.c••••••••••••••••••••



i:

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a============:======================================m::== ==================================================~======

Site:
Location:
Chemical:

Si te 1I - DRMO
NSB-NLON, Groton, Connecticut

. Beryll iun (~/kg); Surface Soil

Date:
Filerwne:
Operator:

01/12/95

Icms
:_=.a==========_======a=======a========================= =======================================.=~m=========== ===:

Calculate W: W= (1/d)*(Sun(Ai*(X[n-i+1] - X[i]»)**2
:------------_ .._----_._ ... ----_._-_ .._-------_._._._. --_._.--_. __ .~._-_ .._------_._--_._-._---_. __ ...---_.- -----:

Normal Distribution:

S~tion:

S~tion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

3.08e0
1.68eo
7.7e-1
6.2e-1
4.ge-1
2.3e-1

7e-2
2e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

1.5572eo
5.527e-1
1.941e-1
1.202e-1
7.090e-2
2.312e-2
4.151e-3
3.92e-4

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.5229eo
6.3648eo

Weale " .6438304 Wtable • .887 weale - Wtable • -.243170
==========ca••••••••a===c======•••••••••••••••••••••••••••••••••••••••••••:=:••••:::===:==:=:=:===:==:==::.:=c=ece



SHAPIRO AND VILK V TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Sfte:
Location:
Chemical:

Site' • DRMO
NSB-MLON, Groton, Connecticut
Beryllium (mg/kg); Surface Soil

Date:
FfleNnl!:
Operator:

01/12/95

kms

Calculate V: V = (1/d)*(SumCAi*CX[n-i+1] - X[f]»)**2
:-----------------------------------------------------------------------------------------._---------------------:

Log-normal Distribution: Ai X[n- i+1] - X[f] Af*CX[n-i+1] - X[i])
-------- --------------.- --------------------
.5056 2.708050 1.369190
.329 2.155982 .7093180

.2521 1.469676 .3705053

.1939 1.247032· .2417996

.1447 .9682505 .1401058

.1005 .5549968 .0557772

.0593 .1690763 .0100262 .

.0196 •0500104 .0009802
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sl.III1I8t ion: 2.897702
Sl.III1I8t ion**2: 8.396680

Vcalc " .8881842 Vtable • .887 Weelc - Wtable " .0011842
:==========•••=••ucca=========••••••••••••••••••••••••••••••••••••••••••==_:=====::::===:=========:=:=====::==._.:

Arithmetic Average: .7225 ~tric Mean: .5023895
a====c:••_a::=:==••••••••:===••••••••••••••••••••••••••••••••••••••••••••_==============================:=:=======



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Cadmium (mg/kg)i Site 6 - DRMOi NSB-NlON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xber)**2 (Xi-Xber)**2
------_.-. ------------ ..-._-------

1 2.4 .8754687 5.006406 .3115808
2 2.4 .8754687 5.006406 .3115808
3 2.5 .9162907 4.568906 .2676740
4 2.6 .9555114 4.151406 .2286289
5 2.9 1.064711 3.018906 .1361257
6 3.7 1.308333 .8789063 .0157076
7 4 1.386294 .4064063 .0022438
8 4.1 1.410987 .2889063 .0005142
9 4.9 1.589235 .0689063 .0242027
10 5.7 1.740466 1. 128906 .0941282
11 5.8 1.757858 1.351406 .1051024
12 6.2 1.824549 2.441406 .1527921
13 6.6 1.887070 3.851406 .2055n6
14 6.7 1.902108 4.253906 .2194403
15 10.8 2.379546 37.97641 .8946950
16 2.9 1.064711 3.018906 .1361257
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 4.6375 1.433663 2.271820 .4550546
4.194034

Upper 95% confidence limit on arithmetic ~en: 5.633125
Upper 95% confidence l imi t on geometri c llleen: 5.891390



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Cadmium (mg/kg); Surface Soil

. Date:
Filename:
Operator:

01/12195

kms
:=========~=====.====.===============================.== ================m=====================_.s================:

Enter Number of OCcurrences (n): 16 (n IlI.ISt be >= 3)
:=====••=_=====================================s======c=ec==c=c=======a=ese::=:========::===:========._==:===c==::

Enter Variates (X): SlIq)le X X**2 LN [X] LN[x]**2
-----_.- .---.-_.- ----- ...- --_.-.--- ---------

1 2.4 5.76eO .8754687 .7664455
2 2.4 5.76eO .8754687 .7664455
3 2.5 6.25eO .9162907 .8395887
4 2.6 6.76eO .9555114 .9130021
5 2.9 8.41eO 1.064711 1.133609
6 2.9 8.41eO 1.064711 1.133609
7 3.7 1.36ge1 1.308333 1.711735
8 4 1.6e1 1.386294 1.921812
9 4.1 1.681e1 1.410987 1.990884

10 4.9 2.401e1 1.589235 2.525669
11 5.7 3.24ge1 1.740466 3.029223
12 5.8 . 3.364e1 1.757858 3.090064
13 6.2 3.844e1 1.824549 3.328980
14 6.6 4.356e1 1.887070 3.561032
15 6.7 4.48ge1 1.902108 3.618013
16 10.8 1.1664e2 2.379546 5.662240
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

..... ~ ... - ........... ----_ .. -- ---------
"-tl-', ".1 411.52 22.93861 35.99235

:••c=.=••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••a.=•••••••c•••••••• :
Calculate d: d • S~XI-l) C'"')·C". I peel) • • n.4175 (normal distribution)

• • 3.106120 (log-normal distribution)
••c •••:=•••••••••••••••••••••••••••• • •••••••••••••••••••••a ••••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
===a:cca:==::=:====::::::=:==:=:=:=====:==========:=== ==============~======================================== =====

Site:
Location:
Chemical:

Site ~ • DRMO
NSB-NLON, Groton, Connecticut
Caiun (~/kg); Surface,Soil

Date:
Fi lename:
Operator:

01/12/95

kms
:a=a============================================~====== =e====:======c====:=::::=======:===::=:=::::==:::=====:==:

Calculate W: W= (1/d)*(Sun(AI*(X[n-i+1] - X[i]»)**2
----------------------------------------------.---------.-.------------------------------------------------------­. ' .

Normal Distribution:

Sl.IlIlIIltion:
Sl.IlIlIIltion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+ll - X[l]

8.4eO
4.3eO
4.1eO
3.6eO
2.9eO
2.8eO
1.2eO
1e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

4. 2470eO
1.4147eO
1.0336eO
6.980e-1
4.196e-1
2.814e-1
7.116e'-2
1.96e-3

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

8. 1675eO
6.670ge1

Wcalc "' .8616748 Wtabl•• .887 WCalc - W1able c -.025325
c======:.:••••••••••••:=•••c••••••••••••••••••••••••••••••••••••••••••••••••••==:=:====:========::_:::::::::3==CC=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE

Site:
Location:
Chemical:

Site' • DRMO
NSB-NLON, Groton, Connecticut
Cadmium (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/12/95

kms
:c==========a=========================================_===============================_====aa====================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] • X[i]»)**2
: •• -----------._----------------------------------------- we:

Log-normal Distribution: Ai X[n-i+1] • X[l] Ai*(X[n- i+1] - X[l])
-------- -------------.- --------------------
.5056 1.504077 .7604615
.329 1.026639 .3377642

.2521 .9707789 .2447334

.1939 .8690378 .1685064

.1447 .69314n .1002984

.1005 .6757554 .0679134

.0593 .2809024 .0166575

.0196 .0246926 .0004840
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 o·
0 0 0
0 0 0

---------
SUTIIl8t ion: 1.696819
SUTIIl8tion**2: 2.879194

Wcalc • .9269423 Wtable • .887 weele . "table. .0399423

Arithmetic Average: 4.63~ ~trlc ....,,: 4.194034



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemi cal:
ter Matrix:

Copper (mg/kg)i Site 6 - DRMOi NSB-NLON
Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Conc. log(Conc. ) (X; -Xbar)**2 (Xi-Xbar)-2
---------- -.---------- ------------

1 22.6 3.117950 57855.28 3.468320
2 32.8 3.490429 53052.48 2.219695
3 33.9 3.523415 52546.97 2.122492
4 59.7 4.089332 41384.27 .7938105
5 65.6 4.183576 39018.59 .6347576
6 67.5 4.212128 38271.59 •5900m
7 105 4.653960 25005.49 .1064926
8 120 4.787492 20486.55 .0371'n1
9 168 5.123964 9049.955 .0206415
10 258 5.552960 26.32973 .3279477
11 261 5.564520 4.542227 .3413223
12 312 5.743003 2388.155 .5817277
13 362 5.891644 9775.030 .8305620
14 513 6.240276 62434.39 1.587558
15 599 6.395262 112807.8 2.002138
16 1230 7.114769 934835.2 4.555992
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 263.1313 4.980292 311.8699 1.161054
145.5169

Upper 95X confidence limit on arithmetic mean: 399.8082
Upper 95X conf; dence l imi t on geometri c lllean: 697.0904



SHAPIRO AND ~ILK ~ TEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.a===c~=========c==-============a======================c=========.= ==================cccc=========================

Site: Site" . DRMO Date: 01112/95
Location: NSB-NLON, Groton," Connecticut Fi lenlne:
Chemical: Copper (mg/kg)i Surface Soil Operator: kms

:===ac==============================c:c================================:a8=============C-============S===========:
. Enter Number of OCcurrences (n): 16 (n IlUSt be >= 3)
:=========================================================c========c==c=:==:=====:===:==============_._:=:::=::cc:

Enter Variates (X): S8lI'ple X X-2 LN [Xl LN [Xl **2
-------- --------- --------- --------- ---------

1 22.6 5.1076e2 3.11.7'950 9.721612
2 32.8 1.0758e3 3.490429 12.18309
3 33.9 1.1492e3 3.523415 12.41445
4 59.7 3.5641e3 4.089332 16.72264 ".
5 65.6 4.3034e3 4.183576 17.50231
6 67.5 4. 5563e3 4.212128 17.74202
7 105 1.1025e4 4.653960 21.65935
8 120 1.44e4 4.787492 22.92008
9 168 2.8224e4 5.123964 26.25501

10 258 6. 6564e4 5.552960 30.83536
11 261 6.8121e4 5.564520 30.96389
12 312 9.7344e4 5.743003 32.98209
13 362 1.3104e5 5.891644 34.71147
14 513 2.6317e5 6"240276 38.94104
15 599 3.5880e5 6.395262 40.89937
16 1230 1.5129e6 7.114769 50.61994
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47" 0 0 lO
48 0 0 0
49 0 0 0
SO 0 0 0

.•••..... ...... _.. --------- ---------
S~tlon: 4210.1 2566752. 79.68468 417.0737

:••••c ==••sa.:••••••===c=a•••a.c==••cac==acc:
Calculete d: d •

d •
1458943.
20.22071

(nonnal distribution)
(log-nonnal distribution)



SHAPIRO AND WILK WTEST FOR· GOODNESS OF FIT - PAGE TWO OF THREE
aaaa==================================================C=============2=============================================

Site:
Location:
Chemical:

Site" - DRMa
NSB-NLON, Groton, Connecticut
Copper (mg/kg)i Surface. Soil

Date:
Filename:
Operator:

01/12/95

kills
:aaa=cm=======••==============ac===============================ce==========:=:::_========::======================:

Calculate W: WI: (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: • • ------------------------------------------------------ a:

Nonmal Distribution:

SUIIlIII t ion:
SUIIlIIIt i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.2074e3
5.662e2
4.791e2
3.023e2
2.464e2
1.935e2
1.53e2
4.8e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

6.1046e2
1.8628e2
1.2078e2
5.8616e1
3.5654e1
1.9447e1
9.0729eO
9.408e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.0413e3
1.0842e6

\Jcale z:: .7431461 \Jtable • .887 Wcale • "table z:: -.143854
=============================8=••••••••••••••••••••••••••••••••••••••••••=======:====:=:===:=====:===:=:_::=c==:=e



SHAPIRO AND YILK Y TEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site CD • DRMO
NSB-NLON, Groton, Connecticut
Copper (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/12/95

kms
:===============================cm===a=======================================z=====================-==....m======:

Calculate Y: Y = (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: •. . ._ .. --------_ ••• -------_ •.•.• --------_.-----------_••••. -- a:

Log-normal Distribution:

SU11118 t ion:
SUIIII8t i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

3.996820
2.904833
2.716861
1.802312
1.559427
1.352393
.8989992
.3364722

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

2.020792
.9556901
.6849206
.3494683
.2256492
.1359155
.0533107
.0065949

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.432341
19.64565

Weale c .9715610 Wtabl. • .881 .-calc . Wtllble • .0845610

Arithmetic Average: 263.131J "--trlC .....: 145.5169



, "

UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

~er Chemical: Lead (~/kg)i Site 6 - DRMOi NSB-NLON
er Matrix: Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)**2 (Xi -Xbar)**2
..._------ ------------ ------------

1 2.9 1.064711 66538.20 13.14476
2 20.7 3.030134 57672.02 2.756089
3 27.5 3.314186 54452.22 1.893637
4 27.6 3.317816 54405.56 1.883661
5 30.3 3.411148 53153.30 1.636182
6 40.9 3.711130 48378.00 .9587365
7 63.4 4.149464 . 38986.50 .2924831
8 91.3 4.514151 28747.20 .0310218
9 181 5.198497 6376.023 .2582836
10 204 5.318120 3231.923 .3941819
11 390 5.966147 16679.72 1.627833
12 459 6.129050 39263.42 2.070057
13 514 6.242223 64084.92 2.408525
14 652 6.480045 152998.3 3.203254
15 715 6.572283 206252.2 3.541930
16 754 6.625392 243196.9 3.744656
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 260.85 4.690281 215.0050 1.629832
108.8838

Upper 95X confidence limit on arithmetic _en:
Upper 95X confidence limit on geometric ~:

381.]110
2033.129



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
a.a"=.=R==C======~===================-=======.8==========-=== ===..======a:c======================================

Site: Site (0 - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Filename:
Chemical: Lead (mg/kg); Surface Soil Operator: Ians

:===._=============c=======_==_======aaa=================a=======....a.-=.a=a=====.....=.===.=.=•••••=.=u~=:cm==c:
Enter Number of OCcurrences (n): 16 (n IlUSt be >= 3)

:=================================================c_========c==:_===:_:._::=._===::c:==========::======_=::=:====:
Enter Variates (X): S~le X X**2 LN [Xl LN[Xl-2

.------- . _.------ ._-----_ . --------- ---------
1 2.9 8.41eO 1.064711 1.133609
2 20.7 4. 284ge2 3.030134 9.181710
3 27.5 7. 5625e2 3.314186 10.98383
4 27.6 7.6176e2 3.317816 11.00790
5 30.3 9. 180ge2 3.411148 11.63593
6 40.9 1.6728e3 3.711130 13.m49
7 63.4 4.0196e3 4.149464 17.21805
8 91.3 8.3357e3 4.514151 20.37756
9 181 3.2761e4 5.198497 27.02437

10 204 4. 1616e4 5.318120 28.28240
11 390 1.521e5 5.966147 35.59491
12 459 2.1068e5 6.129050 37.56526 ..
13 514 2.6420e5 6.242223 38.96535
14 652 4.251Qe5 6.480045 41.99098
15 715 5.1123e5 6.572283 43.19490
16 754 5.6852e5 6.625392 43.89582
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

•...•..•. ..-. __ ._. ------_.- ._--_ ....
~tion: 4173.6 Z223100. 75.04450 391.8251

:=.===.==c...................................................................................:cc••••••••••••••••• :

Calculate ct: ct • SUa(lII-Z) . ('/n)·(~lt)-Z) d • 1134417. (nonnel ctistrlbution)
ct • 39.84529 (log-nonnel ctistributlon)

acc::.:.................................................................................c •••••: •••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
=========am======================c================_====c=========:======:=:===:===:======:======================::

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Lead (mg/kg)i Surface Soil,

Date:
Fi lename:
Operator:

01/12/95

kms
:a••=======a====================================================::==========================_=====a.=m===========:

Calculate W: W= (1/d)*(Sum(Ai*(Xln-i+1] - Xli]»)**2
: •• -----._._-------------_._----------------------------- a:

Normel Distribution:

SlIl'IlI8 t ion:
SlIl'IlI8 t i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n-i+1] • X[i]

7.511e2
6.943e2

, 6.245e2
4.864e2
4. 287e2
3.491e2
1.406e2
8.97e1

o
o
o
o
o
o
o
o
o
o
o
o
0'
o
o
o
o

Ai*(X[n-i+1] - Xli])

3.7976e2
2.2842e2
1.5744e2
9.4313e1
6.2033e1
3.5085e1
8.3376e0
1.7581eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

9.6714e2
9.3537e5

Weale '" .8245352 Wtable • .887 weale • Wtable I: - .062465



SHAPIRO AND WILK WTEST FOR· GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

She " - DRMO
NSB-NLON, Groton, Connecticut
Lead Cmg/kg); Surface Soil

Date:
Filerwne:
Operator:

01112195

kms

Calculate W: Wc C1/d)*CSumCAi*CX[n-i+1] • X[i]»)**2
:. __ •.. .. _. ~----_.--------------------------------_._---------------------------------- a:

Log-nonnel Distribution: Ai X[n- i+1] - X[i] Ai*CX[n-i+1] • X[i])
-------- ---_ .._._------ --------------------

.5056 5.560682 2.811481
.329 3.542149 1.165367

.2521 3.165859 .7981129
.. .1939 2.924401 .5670426

.1447 2.717902 .3932805

.1005 2.255017 .2266292

.0593 1.168656 .0693013 .

.0196 •6843462 .0134132
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
Sl.I1Ill8tion: 6.044627
Sl.I1Ill8t i on**2: 36.53752

Wcalc '" .9169846 Wtable • .887 Wcalc - Wtable • .0299846

Arithmetic Averege: 260.85 ~tr;c Me.,,: 108.8838



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chemical:
ter Matrix:

Manganese (mg/kg); Site 6 - DRMO; NSB-NLON
Surface Soil

. Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CROL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)-2 (Xi -Xbar)-2
--_ ... -_ .. .-..-.. -_ ... ._-._ ... ----

1 112 4.718499 12670.32 .3994258
2 132 4.882802 8567.816 .2187417
3 162 5.087596 3914.066 .0691185
4 163 5.093750 3789.941 .0659206
5 169 5.129899 3087.191 .0486650
6 181 5.198497 1897.691 .0231050
7 196 5.278115 815.8164 .0052397
8 199 5.293305 653.4414 .0032713
9 204 5.318120 422.8164 .0010485
10 220 5.393628 20.81641 .0018600
11 237 5.468060 154.6914 .0138203
12 257 5.549076 1052.191 .0394324
13 270 5.598422 2064.566 .0614652
14 272 5.605802 2250.316 .0651790
15 331 5.802118 11328.94 .2039589
16 488 6.190315 69399.32 .7052895
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 224.5625 5.350500 90.21823 .3582868
210.7137

Upper 95X conf idence limit on arithmetic mean: 264.1006
Upper 95X confidence limit on geometric meen: 268.4174



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.Da======-===a===================================-=================a=a====_====:c=================================-

Site:
Location:
Chemical:

Site (, - DRMO
NSB-NLON, Groton, Connecticut
Manganese (mg/kg); Surface Soil

Date:
Filename:
Operator:

01/12/95

Icms

Enter Number of OCcurrences (n): 16 (n nust be >= 3)
:================================================================================================================:

Enter Variates (X): S~le X )(**2 LN [X] LN[X]-2
----_ ... --------- --------- --------- ---------

1 112 1.2S44e4 4.718499 22.26423
2 132 1.7424e4 4.882802 23.84175
3 162 2.6244e4 5.087596 25.88364
4 163 2.6569e4 5.093750 25.94629
5 169 2.8561e4 5.129899 26.31586
6 181 3.2761e4 5.198497 27.02437
7 196 3.8416e4 5.278115 27.85849
8 199 3.9601e4 5.293305 28.01908
9 204 4.1616e4 5.318120 28.28240

10 220 4.84e4 5.393628 29.09122
11 237 5.6169e4 5.468060 29.89968
12 257 6.6049e4 5.549076 30.79225
13 270 7.29e4 5.598422 31.34233
14 272 7.3984e4 5.605802 31.42502
15 331 1.0956e5 5.802118 33.66458
16 488 2.3814e5 6.190315 38.32000
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... . ............ --------- ---------
S-t'.: I'M'! tZ89I43 85.60800 459.9712

:===.===~=ac==aaa ••••••••••••••••••••• ... TT I II I I I ·............a••=a=========••~=•••••••==:
Calculate d: d • SUlI(IlI-Z) (1"').( .... , "'Z) •• 122089.9 (normal distribution)

• • 1.925541 (log-normal distribution)
.===.===•••a ••••••••••••••••••••••••••• •• • •••••••••••••ca.~.az.m•••••••••••••••a&



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a==aa=:=:=:=:::==:===:=======:=:==::===:=:================:==========:=:======================================?:::

Site:
Location:
Chemical:

Site" - DRMa
NSB-NLON, Groton, Connecticut
Manganese (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/12/95

kms

:===========a========================================== =======z========~======================================== =:

Calculate W: W= (1/d)*(SunCAi*CX[n-. i+1] - Xli] »)**2
:-----------------------------------------------------.-.--------..._--.------_ .. ----.------.--------------------:

Normal Distribution:

Slmlllltion:
Slmlllltion**2:

Ai

.5056
.329

~2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

3.76e2
1.9ge2
1.1e2

1.07e2
8.Se1
5.6e1
2.4e1

5eD
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

At*CX[n-i+1] - Xli])

1.9011e2
6.5471e1
2.m1e1
2.0747e1
1.2734e1
5.628eO

1.4232eD
9.Se-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.2394e2
1.0494e5

Weele .. .8594945 Wteble • .887 weele • Wteble .. - .027505



SHAPIRO AND WIll WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE
aa=a=============--=================================C====-=---=====================================================

Site:
location:
Chemical:

Site ~ - DRMO
NSB-NlON, Groton, Connecticut
Manganese (mg/kg)i Surface Soil

Date:
Fil_:

Operator:

01/12/95

kms
:a=m============================================.==-=============================================================:

Calculate W: W= (1/d)*(Sum(Ai*(Xln-i+1] - Xli]»)**2
: • • ----------_ •• _--------_.- •• ------_._._------- ••• _----- we:

log-nonnal DistrH,ution: Ai Xln-i+1] • Xli] Ai*(Xln-i+1] • X[i])
-------- _._------------ ----------._--------
.5056 1.471817 .7441504
.329 .9193165 .3024551

.2521 .5182057 .1306397

.1939 .5046718 .0978559

.1447 .4191n4 .0606550

.1005 .2695631 .0270911

.0593 .1155129 .0068499

.0196 .0248152 .0004864
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

.........
SlmlI8t i on: 1.370183
SlmlI8tlon-2: 1.8n403

Wcalc .. .9749999 Wtable • .887 weelc . Wtable • .0879999
:=========a8a•••••••••••••••••••a ac=.====D===.===.=C.====D.c====.a.~c:

Arithmetic Average: coec-t ric Meen: 210.7137
.c==:::==.caa••••: •••_:••:a :=::_:======:=====:=======:_:==:::=a=.=



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

ter Chern! cal:
ter MatrlX:

Vandium (mg/kg); Site 6 - DRMO; NSB-NLON
Surface Soi l

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Conc. log(Conc.) (Xi -Xbar)-2 (Xi -Xbar)-2
---------- ------------ ------_.--.-

1 9.4 2.240710 624.6875 1.257491
2 15.9 2.766319 342.0188 .3549414
3 16.1 2.778819 334.6613 .3402032
4 17.2 2.844909 295.6250 .2674744
5 18.5 2.91m1 252.6113 .1974184
6 22.4 3.109061 143.8500 .0640230
7 22.6 3.117950 139.0925 .0596037
8 25.9 3.254243 n.14379 .0116307
9 29.3 3.377588 25.94629 .0002402
10 35.5 3.569533 1.223789 .0430330
11 39.9 3.686376 30.31879 .1051625
12 42.9 3.7588n n.35629 .1574369
13 45.6 3.819908 125.5800 .2095983
14 47.7 3.864931 1n.0563 .2528508
15 56.4 4.032469 484.2750 .4494100
16 105 4.653960 4985.243 1.668932
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 34.39375 3.362089 23.24749 .60218n
28.84939

Upper 95X canf idence limit on arithmetic mean: 44.58196
Upper 95X conf idence limit on geometric mean: 48.44559



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Vanadium (ms/kg); Surface Soil

Date:
FHerwne:
Operator:

01/12/95

kms
:.a8==a=a~D.D •••••===••Da=a=====ac==a====..======.ag.c=a=a===~==ca=a.Da.D.a.=======•••==•••=D.a=.==D•••a••D=••••=:
-. Enter Number of OCcurrences (n): 16 (n nust be >= 3)
:==========================================================.~===========================================.=====a==:

Enter Variates (X): SlIIq)le X X**2 LN[X] LN[X]-2
.. __ .... --------- --------- --------- ---------

1 9.4 8.836e1 2.240710 5.020780
2 15.9 2.5281e2 2.766319 7.652521
3 16.1 2.5921e2 2.778819 7.721837
4 17.2 2.9584e2 2.844909 8.093509 ; :

5 18.5 3.4225e2 2.917771 8.513386
6 22.4 5.0176e2 3.109061 9.666260
7 22.6 5.1076e2 3.117950 9.721612
8 25.9 6.7081e2 3.254243 10.59010
9 29.3 8.584ge2 3.377588 11.40810

10 35.5 1.2603e3 3.569533 12.74156
11 39.9 1.5920e3 3.686376 13.58937
12 42.9 1.8404e3 3.758872 14.12912
13 45.6 2.0794e3 3.819908 14.59169
14 47.7 2. 2753e3 3.864931 14.93769
15 56.4 3.1810e3 4.032469 16.26081
16 105 1.1025e4 4.653960 21.65935
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
25 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... . ........ --------- -_ .. _----
S~tlon: SSO.3 27'033.57 53.79342 186.29n

:.a=a..........................................................................................: •••••=•••: ••••:_::
Calculate d: d • SUn(X;-2) . (1/n)-("-CX 1)-2) d • 8106.689 (normal distribution)

d • 5.439450 (log-normal distribution)
=====a===.ca..............................................................===••u••====.====================.======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
am::============================:====:================= ========================================~============== ====

Site:
Locat;on:
Chemical:

S; te (. • DRMO
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg)i Surface Soil

Date:
Fi len.ne:
Operator:

01/12195

kms
:====_cc======aaa=========================================c==c====c=:======::==:======:=::=:._====:=:===:========:

Calculate W: W= (1/d)*(Sum(At*(X[n-;+1] - X[;]»)**2
: -------~-----------.-------------------_._------------ a:

Normal Distr;bution:

SLITIlIlItion:
SLITIlIlItion**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

X[n- i+1] • X[i]

9.56e1
4.05e1
3.16e1
2.84e1
2.44e1
1.75e1
1.2ge1
3.4eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

4.8335e1
1.3325e1
7.9664eO
5.5068e0
3.5307eO
1.7588eO
7.650e-1
6.664e-2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

8.1254e1
6.6022e3

Wcale = .8144158 Wtable • .887 Wcale . Wtable I: -.on584
c=========~===.~a=a=a.==.===K •••••••••••••••••••••••••••••••••••••••••caaa===s.=========c=cc==========ze=c==ccce_.



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Calculate W:

Site" - DRMO
NSB-NLON, GrotOn, Connecticut
Vanadium (mg/kg); Surface Soil

W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2

Date:
Fi lename:
Operator:

01/12/95

:-._----------_._----------_._-----------------------------------------------------------------------------------:
Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*(X[n-i+1] - X[i])

-------- --------------- ---.-.--------_._._-
.5056 2.413251 1.220140
.329 . 1.266150 .4165634

.2521 1.086112 .2738089

.1939 .9749983 .1890522

.1447 .8411011 .1217073

.1005 •5m154 .0580202 .

.0593 .4515828 .0267789

.0196 .1233445 .0024176
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlJIIII t ion: 2.308488
SUlJIIIIt; on**2: 5.329116

Wcalc = .9797161 WtlIble • .187 weelc . Wuole • .0927161
:=========cca===.aa.sc•••ascc== ccccc:e:::=::::===:==::==.=::••••••::

Arithmetic Average: ~r,c"",: 28.84939



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical: Zinc (1ql/1t9)i Site 6 - DRMOi NSB-NLON
ter Matrix: Surface Soil

Enter number of samples: 16
Degrees of Freedom: 15

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)-2 (Xi-Xbar)-2
. _-------- ---------._ . ------------

1 34.2 3.532226 264652.4 3.692520
2 51.7 3.945458 246953.1 2.275153
3 59.1 4.079231 239653.1 1.889492
4 83.3 4.422449 216544.8 1.063725
5 123 4.812184 181172.6 .4116948
6 133 4.890349 172759.7 .3174981
7 136 4.912655 170274.9 .2928584
8 138 4.927254 168628.3 .2m708
9 248 5.513429 90386.66 .0035533
10 283 5.645447 70566.60 .0367213
11 413 6.023448 18399.23 .3244769
12 415 6.028279 17860.65 .3300039
13 482 6.177944 4441.389 .5243574
14 839 6.732211 84306.75 1.634286
15 1640 7.402452 1191058. 3.797169
16 3700 8.216088 9931046. 7.630132
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0

Mean: 548.6438 5.453819 m.4061 1.278043
233.6487

Upper 95% confidence limit on arithmetic • .,,:
Upper 95% conf idenc:e l imi t on geometric .....:

957.7'090
1S06.1!l6



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site &- DRMO
NSB-NLON, Groton, Connecticut
Zinc (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/12195

kms

Enter Number of OCcurrences (n): 16 (n must be >= 3)
:a:============================:as=====================================================================~=======:

Enter Variates (X): SlIq)le X X-2 LN [X] LN [X] **2
-------- --------- --------- --------- ---------

1 34.2 1.1696e3 3.532226 12.47662
2 51.7 2.6729e3 3.945458 15.56664
3 59.1 3.4928e3 4.079231 16.64012
4 83.3 6.9389e3 4.422449 19.55805
5 123 1.5129e4 4.812184 23.15712
6 133 1.7689e4 4.890349 23.91551
7 136 1.8496e4 ·4.912655 24.13418
8 138 1.9044e4 4.927254 24.27783
9 248 6. 1504e4 5.513429 30.39790

10 283 8.008ge4 5.645447 31.87107
11 413 1.7057e5 6.023448 36.28192
12 415 1.7223e5 6.028279 36.34014
13 482 2~3232e5 6.177944 38.16699
14 839 7.0392e5 6.732211 45.32266
15 1640 2.6896e6 7.402452 54.79629
16 3700 1.36ge7 8.216088 67.50410
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
21 0 0 0
22 0 0 0
23 0 0 0
24 0 0 0
2S 0 0 0
26 0 0 0
27 0 0 0
28 0 0 0
29 0 0 0
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
3S 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0......... . .... -.-. ._------- -_._-----
~tlon: 1771.3 17884864 87.26110 500.4071

:m==cc===ca.................................................................................==•••••••••c••••••••• :
Calculate d: d • S~(l(t-Z) . (1'n)*($uI(II)-Z) d • 13068705 (normal distribution)

d • 24.50091 ( log·nol"lllllll distribution)
=====.===.................................................................................._==••••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
c===a====================================cc============ ==c=====================================~============== ====

Site:
Location:
Chemical:

Site~ - DRMO
NSB-NLON, Groton, Connecticut
Zinc (mg/kg)i Surface Soil

Date:
Filename:
Operator:

01/12/95

kms
:====m======_aaa==_========================================================================c=====================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:-------_...._---_ .. -----------_ .. -----------_ ... ------_ ....-._- ........•--- ..•........... _-- .... --_ ..._--_.-----:

Normal Distrfbution:

Sl.m1III t ; on :

Sl.m1IIIt i on**2:

Ai

.5056
.329

.2521

.1939

.1447

.1005

.0593

.0196
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[i]

3.6658e3
1.5883e3
7.79ge2
3.987e2
2.92e2
2.8e2

1.47e2
. 1.1e2

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1] - X[i])

1.8534e3
5.2255e2
1.9661e2
7.7308e1
4.2252e1
2.814e1

8.7171eO
2. 156e0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.7312e3
7. 4593e6

~calc " .570mo Wtable • .887 weele • Wteble " -.316227



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aaa======a=================cs===========================================a===..=================================~==

Site:
Location:
Chemical:

She i1 - DRMa
NSB-NLON, Groton, Connecticut
Zine (mg/kg)i Surface Soil

Date:
Ff lename:
Operator:

01/12/95

kms
:aac============================================_======== ===================.===========.==~================.====:

Calculate W: .W = (1/d)*(Sum(Af*(X[n-i+1] - X[i]»)**2
: . •. •. . -------------------_.---------------.----------------- a:

Log-normal Distributfon: Ai X[n- i+1] - X[i] Ai*(X[n-;+1] - X[i])
. ------- ------------- .. -_._-------------_.-

.5056 4.683862 2.368161
.329 3.456994 1.137351

.2521 2.652980 .6688162

.1939 1.755496· .3403906

.1447 1.216094 .1759688

.1005 1.133098 .1138764

.0593 .7327920 .0434546

.0196 .5861751 .0114890
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

--_ .. _---
S~tion: 4.859507
S~tion··2: 23.61481

Wcalc = .9638340 Wtable • .887 wealc .- Wtable = .0768340
:c===cac••c.ac==.==c••ca••==•••••••••••••••••••••••••••••••••••••••••••:::==::::=======::::::=======::=:::==c=ce=:

Arithmetic Average: 548.6438 ~tric Mean: 233.6487



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chem~cal: 1,1,2,2-Tetrachloroethane (US/kg)i Site 6 - DRMOi NSS-NLON
er MatrIx: All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi -Xbar)-2

---------- --------_._. ------------
1 2.5 •9162907 1203374• .1469411
2 2.5 •9162907 1203374 • .1469411
3 2.5 •9162907 1203374• .1469411
4 2.5 •9162907 1203374• .1469411
5 2.5 .9162907 1203374. .1469411
6 2.5 •9162907 1203374 • .1469411
7 2.5 •9162907 1203374 • .1469411
8 2.5 •9162907 1203374 • .1469411
9 2.5 •9162907 1203374 • .1469411
10 2.5 .9162907 1203374. .1469411
11 2.5 .9162907 1203374. .1469411
12 2.5 .9162907 1203374. .1469411
13 2.5 .9162907 1203374. .1469411
14 2.5 •9162907 1203374 • .1469411
15 2.5 •9162907 1203374 • .1469411
16 2.5 •9162907 1203374 • .1469411
17 2.5 •9162907 1203374• .1469411
18 2.5 •9162907 1203374 • .1469411
19 2.5 •9162907 1203374 • .1469411
20 2.5 .9162907 1203374. .1469411
21 2.5 •9162907 1203374 • .1469411
22 2.5 •9162907 1203374 • .1469411
23 2.5 •9162907 1203374 • •;46941i
24 2.5 .9162907 1203374. .1469411
2S 2.5 •9162907 1203374 . .1469411
26 2.5 •9162907 1203374 . .1469411
27 .2.5 •9162907 1203374 • .1469411
28 5.5 1. 704748 1196801. .1641290
29 5.5 1.704748 1196801. .1641290
30 5.5 1.704748 1196801. .1641290
31 34000 10.43412 1.0824e9 83.43902
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: 1099.484 1.299620 6106.0n 1.711713
3.667901

Upper 951 canf; denc:e limit an arithmetic -.en: 2960.~~ .
Upper 951 canf; denc:e l imi t an geometric -.en: 4~.'T186



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

She:
Location:
Chemical:

Site r, - DRMO
NSB-NLON, Groton, Connecticut
1,1,2,2-Tetrachloroethane (US/kg); All Soil

Date:
Filenlllle:
Operator:

01/12/95

Ians

Enter NlJIt)er of OCcurrences (n): 31 (n must be >= 3)
:~====a=a=a=====.=====a=========ga===c.==========c=~====aa=======================_=======================-=======:

Enter Variates (X): SlIq)le X )(**2 LN [X] LN [X] **2
-------- --------- --------- -.------- ---------

1 2.5 6.25eO .9162907 .8395887
2 2.5 6.25eO .9162907 .8395887
3 2.5 6.25eO .9162907 .8395887
4 2.5 6.25eO .9162907 .8395887
5 2.5 6.25eO .9162907 .8395887
6 2.5 6.25eO .9162907 .8395887
7 2.5 6.25eO .9162907 .8395887
8 2.5 6.25eO .9162907 .8395887
9 2.5 6.25eO .9162907 .8395887

10 2.5 6.25eO .9162907 .8395887
11 2.5 6.25eO .9162907 .8395887
12 2.5 6.25eO .9162907 .8395887
13 2.5 6. 25eO .9162907 .8395887.
14 2.5 6.25eO .9162907 .8395887
15 2.5 6.25eO .9162907 .8395887
16 2.5 6.25eO .9162907 .8395887
17 2.5 6.25eO .9162907 .8395887
18 2.5 6.25eO .9162907 .8395887
19 2.5 6.25eO .9162907 .8395887
20 2.5 6.25eO .9162907 .8395887
21 l.5 6. 25eO .9162907 .8395887
22 l.5 6.25eO .9162907 .8395887
23 l.5 6. 25eO .9162907 .8395887
24 l.5 6.25eO .9162907 .8395887
25 l.5 6. 25eO .9162907 .8395887
26 1.5 6.25eO .9162907 .8395887
27 1.5 6.25eO .9162907 .8395887
28 5.5 3.025e1 1.704748 2.906166
29 5.5 3.025e1 1.704748 2.906166
30 \.5 3.025e1 1.704748 2.906166
31 ).l,OOO 1.156e9 10.43412 108.8708
lZ 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
~ 0 0 0
49 0 0 0
50 0 0 0

..... - .. . ....... _. --------- ---------
"-f .... · s..-. ,.,~ 40.28821 140.2582

:====••••==•••••••••••••••••••••••••• . •••••• • I • .... I. • ••••••••••••••••:=•••••••••••••••••••• :
Calculate d: d • SUll(llt"ZI (,"",.( .... ' '-'1 ••• 1. 118Se9 (normal distribution)

• • 87.89882 (log-normal distribution)
====:::::a•••••••••••••••••••••••••••••••• III I. T E ••••••••••••••••D:==_=••:.:••::====::_:••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

Site:
Location:
Chemical:

Site" • DRMO
NSB-NLON, Groton, Connecticut
1,1,2,2-Tetrachloroethane (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

Icms
:.==ca=a======================aa~=======m=======aD================~=========c======c=========a=====~===========:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
...._----_._- ...---- .•.. _.._----_._-_ ...._----------------------_ ...--_._... ---_ ..--._._-----------------_.-_.--.­. .

Normel Distribution:

S~tion:

S~tion·*2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[no i+1] 0 X[i]

3.3998e4
3eO
3eO
3eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1] - X[i])

1.4347e4
8.763e-1
7.425e-1
6.435e-1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.4349e4
2.059Oe8

Wcalc 0: .1840814 Wtable • .929 we.lc - Wteble 0: -.744919



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aac===••=•••==========a==z=========a===========================::::==:==-::===::_::=-:==:=:==:====:===============

Site:
Location:
Chemical:

Site ro - DRMO
NSB-NLON, Groton, Connecticut
1,1,2,2-Tetrachloroethane (ug/kg)i All Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: w= C1/d)*CSumCAI*(X[n-I+1] - X[I]»)**2
:----------------_._--------_._._----_._._----------------------------_.-----------------------------------.-----:
.- Log-normal Distribution: Al X[n- i+1] - X[l] Ai*CX[n-i+1] - X[i])

-----_.- .------------.- ----_ ... ------------
.422 9.517825 4.016522

.2921 .7884574 .2303084

.2475 .7884574 .1951432

.2145 .7884574 .1691241

.1874 0 0

.1641 0 0

.1433 0 0

.1243 0 0

.1066 0 0

.0899 0 0

.0739 0 0

.0585 0 0

.0435 0 0

.0289 0 0

.0144 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
S~tion: 4.611098
S~tion··2: 21.26222

Wcalc '" .2418943 Wteble • .929 we.lc . Wteble • - .687106

Arithmetic Average: 1099.4&4 3.667901.D ==.==•••••g ••••••••••••



I .

UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.ter Chemical: Trichloroethene (ug/kg)i Site 6 - DRMO; NSB-NLON
ter Matrix: ALL Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)**2 (Xi -Xbar)**2
._-------- ._---------- ------._----

1 1 0 421452.3 0
2 1 0 421452.3 0
3 1 0 421452.3 0
4 2 .69314n 420154.9 .6525576
5 2 .69314n 420154.9 .6525576
6 2 •69314n 420154.9 .6525576
7 2.5 .9162907 419506.9 .3418353
8 2.5 .9162907 419506.9 .3418353
9 2.5 .9162907 419506.9 .3418353
10 2.5 .9162907 419506.9 .3418353
11 2.5 .9162907 419506.9 .3418353
12 2.5 .9162907 419506.9 .3418353
13 2.5 .9162907 419506.9 .3418353
14 2.5 .9162907 419506.9 .3418353
15 2.5 .9162907 419506.9 .3418353
16 2.5 .9162907 419506.9 .3418353
17 2.5 .9162907 419506.9 .3418353
18 2.5 .9162907 419506.9 .3418353
19 3 1.098612 418859.5 .1618817
20 3 1.098612 418859.5 .1618817
21 3 1.098612 418859.5 .1618817
22 5 1.609438 416274.7 .0117680
23 5.5 1.704748 415629.8 .0415306
24 5.5 1.704748 415629.8 .0415306
25 6 1.791759 414985.3 .0845657
26 7 1.945910 413697.9 .1979828
27 8 2.079442 412412.6 .3346437
28 17 2.833213 400934.1 1.n4905
29 25 3.218876 390867.0 2.951243
30 29 3.367296 38S881.4 3.483218
31 20000 9.903488 3.7442e8 70.60251
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: 650.1935 1.500958 3591.178 1.693805
4.485983

Upper 95X conf idence I illit on arl thmetlc -.n: 1744.749
Upper 95X confidence 1lIlIIt on geometric .en: 53.15944



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site ~ • DRMO
NSB-NLON, Groton, Connecticut
Trichloroethene (US/kg); All Soil

Date:
Filename:
Operator:

01/12/95

Ians
:===ac=~==== ••aa==....==g:===-a====.=.====.===.==========z===.===.===========_aa:...=-=ca::c•••aaa:===....=======:

Enter Number of OCcurrences (n): 31 (n must be >= 3)
:a================•••==============••============aa•••c:a••:=cc:.==-==••_::==:=======••===::_:=:===.......=:=:==m:

Enter Variates (X): S...,le X )(**2 LN [X] LN[x]-2
-----.-- --------- _..._---- -._._---. ---_ .._--

1 1 1eO 0 0
2 1 1eO 0 0
3 1 1eO 0 0
4 2 4eO .6931472 .4804530 .
5 2 4eO .6931472 .4804530
6 2 4eO ~6931472 .4804530
7 2.5 6.25eO .9162907 .8395887
8 2.5 6. 25eO .9162907 .8395887
9 2.5 6.25eO .9162907 .8395887

10 2.5 6.25eO .9162907 .8395887
11 2.5 6.25eO .9162907 .8395887
12 2.5 6.25eO .9162907 .8395887
13 2.5 6.25eO .9162907 .8395887
14 2.5 6.25eO .9162907 .8395887
15 2.5 6.25eO .9162907 .8395887
16 2.5 6.25eO .9162907 .8395887
17 2.5 6.25eO .9162907 .8395887
18 2.5 6.25eO .9162907 .8395887·
19 3 9eO 1.098612 1.206949
20 3 9eO 1.098612 1.206949
21 3 geO 1.098612 1.206949
22 5 2.5e1 1.609438 2.590290
23 5.5 3.025e1 1.704748 2.906166
24 5.5 3.025e1 1.704748 2.906166
25 6 3.6e1 1.791759 3.210402
26 7 4.ge1 1.945910 3.786566
27 8 6.4e1 2.079442 4.3240n
28 17 2.8ge2 2.833213 8.027098
29 25 6.25e2 3.218876 10.36116
30 29 8.41e2 3.367296 11.33868
31 20000 4e8 9.903488 98.07907
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... . ..... _-- - ..._---. ---------
S-tlcln: lO1S6 4.0000e8 46.52968 162.6669

:.====•••••aa..........................................................................====.=====•••c====s••••a•• :

Calculate d: d .. SIJlI(X'''2) (1/n)·(~I')..2) d • 3.8690e8 (normal distribution)
d • 92.82786 (log-normal distribut ion)

~=======.=•••==••c.zc••=•••&................................................: ••••===::::==••===:::•••••••:::••••=:



SHAPIRO AND WILK WTEST FOR" GOODNESS" OF FIT - PAGE TWO OF THREE
~==m=======.g=======.============================a=================~========================================== =c==

Site:
Location:
Chemical:

Site (, - DRMO
NSB-NLON, Groton, Connecticut
Trichloroethene (ug/kg); All Soil

Date:
Fi lename:
Operator:

01/12/95

kms

:=================-===================================== ===================~.================================== ==:

• Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
-.... ----_ ..._-------_.----- ... -_ ...._----------------_ ..._._--------- ...-----.----_ .. ------_ ...-----_.---.------­., . .

Normal Distribution:

SUIIlI8t ion:
SUIIlI8tion**2:

Ai

.422
.2921
.2475
.2145
_1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
D

X[n-i+ll - X[i]

1.9999e4
2.Se1
2.4e1
1.5e1

6eO
5eD

3.5eD
3eD
3eD

2.SeD
5e-1
5e-1
5e-1

o
o
o
o
o

"0

o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

8.4396e3
8.1788eO

5.94eD
3.2175eD
1.1244eD
8.205e-1
5.016e-1
3.72ge-1
3.19Se-1
2. 248e-1
3.695e-2
2.925e-2
2.175e-2

o
o
o
o
o
o
o
o
o
o
o
o

8.4604e3
7. 1578e7

Wcalc " .1850049 Wtable • .929 Wcalc • Wtable" -.743995
========z==Daac==============aa•••D•••••••••••C•••••••••••••••••••••••••=======:========:==:=:=:============ce==c=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site W- DRMO
NSB-NLON, Groton, Connecticut
Trichloroethene Cug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:-------------_..----------_..------_..-------_..._------.------_ ..-------_..----_.------.---------------_....._-:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*CX[n-i+1] - XCi])
-------- --------------- ---_....------------

.422 9.903488 4.179272
.2921 3.367296 .9835871
.2475 3.218876 .7966718
.2145 2.140066 .4590442
.1874 1.386294 .2597916
.1641 1.252763 .2055784
.1433 .8754687 .1254547
.1243 .7884574 .0980052
.1066 .7884574 .0840496
.0899 .6931472 .0623139
.0739 .1823216 .0134736
.0585 .1823216 .0106658
.0435 .1823216 .0079310
.0289 0 0
.0144 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
D 0 0
0 0 0

._--- .. _--
SlJ1IlllItion: 7.277908
SlJ1IlllItion**2: 52.96794'

Wcalc • .5706039 Wtable • .929 wealc • Wteble • - .358396

Arithmetic Average: 650.1935 eoec-t ric twen; 4.485983



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chem~cal: Vinyl chloride (ug/kg)i Site 6 - DRMOi NSB-NLON

er Matrix: All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xb8r)**2 (Xi -Xb8r)**2

---------- .'----------- ------------
1 5 1.609438 1793.932 .0653718
2 5 1.609438 1793.932 .0653718

3 5 1.609438 1793.932 .0653718
4 5 1.609438 1793.932 .0653718
5 5 1.609438 1793.932 .0653718
6 5 1.609438 1793.932 .0653718
7 5 1.609438 1793.932 .0653718
8 5 1.609438 1793.932 .0653718
9 5 1.609438 1793.932 .0653718
10 5 1.609438 1793.932 .0653718
11 5 1.609438 1793.932 .0653718
12 5 1.609438 1793.932 .0653718
13 5 1.609438 1793.932 .0653718
14 5 1.609438 1793.932 .0653718
15 5 1.609438 1793.932 .0653718
16 5 1.609438 1793.932 .0653718
17 5 1.609438 1793.932 .0653718
18 5 1.609438 1793.932 .0653718
19 5 1.609438 1793.932 .0653718
20 5 1.609438 1793.932 .0653718
21 5 1.609438 1793.932 .0653718
22 5 1.609438 1793.932 .0653718
23 5 1.609438 1793.932 .0653718
24 5 1.609438 1793.932 .0653718
25 5 1.609438 1793.932 .0653718
26 5 1.609438 1793.932 .0653711

27 5 1.609438 . 1793.932 .0653718
28 11 2.397895 1SZ1.674 .2!l8S26
29 11 2.397895 1SZ1.674 .2!l8S26
30 11 2.397895 1SZ1.674 .• 2!l8S26

31 1300 7.170120 1\69120. 1I.14~

32 0 0 0

33 0 0 0

34 0 D 0
35 0 0 0

Mean: 47.35484 1.865117 lSl.6oI8' 1.Dtnal
6.456692

Upper 951 confidence limit on arithmetic _: "1.1'"
Upper 951 confidence limit on geometric _: 1•. tl~'



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site (, • DRMO
.NSS-NLON, Groton, Connecticut
Vinyl chloride (ug/kg)i All Soil

.Date:
Filename:
Operator:

01/12195

kms

Enter Number of OCcurrences (n): 31 (n must be >= 3)
:_=======================a===.a:a-====••===========a••==-==••=======-=:============================....-a:=2••===:

Enter Variates (X): ~le X X-2 LN[X] LNO(]-2
----_ ... ----- ..-- .-----_.. ..------- ------_.-

1 5 2.5e1 1.609438 2.590290
2 5 2.5e1 1.609438 2.590290
3 5 2.5e1 1.609438 2.590290
4 5 2.5e1 1.609438 2.590290
5 5 2.5e1 1.609438 2.590290
6 5 2.5e' 1.609438 2.590290
7 5 2.5e1. 1.609438 2.590290
8 5 2.5e1 1.609438 2.590290
9 5 2.5e1 1.609438 2.590290

10 5 2.5e1 1.609438 2.590290
11 5 2.5e1 1.609438 2.590290
12 5 ·2.5e1 1.609438 2.590290 .
13 5 2.5e1 1.609438 2.590290
14 5 2.5e1 1.609438 2.590290
15 5 2.5e1 1.609438 2.590290
16 5 2.5e1 1.609438 2.590290
17 5 2.5e' , .609438 2.590290
'8 5 2.5e' , .609438 2.590290
19 5 2.5e1 1.609438 2.590290
20 5 2.5e' 1.609438 2.590290
2' 5 2.5e' 1.609438 2.590290
22 5 2.5e' 1.609438 2.590290
23 5 2.5e1 1.609438 2.590290
24 5 2.5e1 1.609438 2.590290
25 5 2.Se1 , .609438 2.590290
26 5 2.5e1 , .609438 2.590290
27 5 2.5e1 1.609438 2.590290
28 11 1.21e2 2.397895 5.749902
29 11 1.2'e2 2.397895 5.749902
30 11 1.21e2 2.397895 5.749902
31 1300 , .69e6 7.170120 51.41061
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... . ... _-_ .. ------ ... ------_.-
su-atlon: 1468 1691038 57.81863 138.5982

:....................................................................................a.~••••=•••••••••••••••••••• :
Calculate d: d • S~(XI"2) • (1tn)-(su.(XI)"2) d • 1621521. (normal distribution)

d • 30.75965 (log-normal distribut Ion)
..................................................................................................................



SHAPIRO AND WILK WTEST fOR GOODNESS OF fiT - PAGE TWO OF THREE
••===aa:============.a==a===_========================================DC===========================================

Site:
Location:
Chemical:

Site ~ - DRMO
NSB-NL~, Groton, Connecticut
Vinyl chloride (ug/kg);,All Soil

Date:
Filename:
Operator:

01/12195

kms
:.=.~=.==========-=a=================================== _cc==============:=====:=====:==:::::=====:===:=======:===:

Calculate W: W= (1/d)*(SumCAi*(X[n-i+1] - X[i]»)**2
......_-_ ---------------------------------------------- .._----._-----------------------_.-.------.------.-. .

Normal Distribution:

S~t;on:

S~t;on··2:

Ai

.422
.2921
.2415
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n- ;+1] • X[i]

1.295e3
6eO
6eO
6eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

5.464ge2
1.7526eO
1.485eO
1.287eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

5.5101e2
3.0362e5

Weale = .18n421 Wteble • .929 weale • Wtable = -.741158
===========::=:=:=====:=:=::====•••••••••••••••••••••••••••••••••••••ca::================================:=:======



SHAPIRO AND WllK WTEST FOR·GOODNESS OF FIT - PAGE THREE OF THREE

Site:
location:
Chemical:

Site " - DRMO
NSB-NlON, G~oton, Connecticut
Vinyl chlo~ide (ug/kg)i All Sofl

Date:
Filer-.e:
Ope~ato~:

01112/95

kms

Calculate W: W. (1/d)*(SumCAf*(X[n-i+1l • X[fl»)**2
: •••• __ _••••• •• __ • __ ••• ••••• -_ •••• --------_ •••••••• ----_ __ •• -- •• ----_ _---_.-- we:

log-normal Dist~fbution: Ai X[n- ;+1l - XUl Ai*CX [n- i +1] - X[i])
... --_.-. ._------------ . ...._---_._._-------

.422 5.560682 2.346608
.2921 .7884574 .2303084
.2475 .7884574 .1951432
.2145 .7884574 .1691241
.1874 0 0
.1641 0 0
.1433 0 0
.1243 0 0
.1066 0 0
.0899 0 0
.0739 0 0
.0585 0 0
.0435 0 0
.0289 0 0
.0144 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIll8 t ion: 2.941183
SUlIll8t i on**2: 8.650559

Wcalc .. .2812308 Wtable • .929 wealc • Wtable • - .647769

Arithmetic Average: 47.3~ coec-trlc Mean: 6.456692
~==••~e=•••••••••DDD•••D.D.D•••••••••••••••••••••••••••••••••••••••••••••••::••::::=:=:===:===••:_::::=::••••c ••••



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chem~cel: Bis(2-ethylhexyl)phthelete (ug/kg)i Site 6 - DRMOi NSB-NLON

er Metr1X: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi -Xbar)-2 (Xi -Xbar)-2

._-------- ------------ ------------
1 165 5.105945 207936 .2467518

2 165 5.105945 207936 .2467518

3 165 5.105945 207936 .2467518

4 165 5.105945 207936 .2467518

5 165 5.105945 207936 .2467518

6 165 5.105945 207936 .2467518
7 165 5.105945 207936 .2467518

8 165 . 5.105945 207936 .2467518

9 165 5.105945 207936 .2467518

10 165 5.105945 207936 .2467518

11 165 5.105945 207936 .2467518
12 165 5.105945 207936 .2467518

13 165 5.105945 207936 .2467518
14 165 5.105945 207936 .2467518

15 165 5.105945 207936 .2467518
16 165 5.105945 207936 .2467518
17 165 5.105945 207936 .2467518
18 165 5.105945 207936 .2467518
19 165 5.105945 207936 .2467518
20 185 5.220356 190096 .1461769
21 190 5.247024 185761 .1264959

22 290 5.669881 109561 .0045151
23 340 5.828946 78961 .0511931
24 400 5:991465 48841 .1511482
25 430 6.063785 36481 .2126118
26 460 6.131226 25921 .2793543
27 900 6.802395 77841 1.439299
28 1100 7.003065 229441 1.961061
29 3500 8.160518 8288641 6.542502
30 nOD 8.948976 S0112241 11.19765
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: 621 5.602687 14n.820 .9613262
271. 1539

Upper 95% conf Idence li.lt on arithmetic .en: 1079."0
Upper 95% conf i dence l llIll t on geometric .en: 659. 76S3

.'



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site. - DRMO
NSB-NLON, Groton, Connecticut
Bis(2-ethylhexyl)phthalate (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

Icms
:a••••aaa••aaaaa.......:=••aaDD•••••••••••aa==••••••••••••aa••••:D•••cmaa......................a •••=••••••••••••a:

Enter NUlb!r of OCcurrences (n): 30 (n IlLISt be >= 3)
:=======================================================================---======================================:

Enter Variates (X): Sar..,le X X-2 LNOC] LNOC]-2
-------- --------- --------- --------- ----- .....

1 165 2. 7225e4 5.105945 26.07068
2 165 2. 7225e4 5.105945 26.07068
3 165 2. 7225e4 5.105945 26.07068
4 165 2. 7225e4 5.105945 26.07068 .
5 165 2. 7225e4 5.105945 26.07068
6 165 2. 7225e4 5.105945 26.07068
7 165 2. 7225e4 5.105945 26.07068
8 165 2. 7225e4 5.105945 26.07068
9 165 2. 7225e4 5.105945 26.07068

10 165 2. 7225e4 5.105945 26.07068
11 165 2.7225e4 5.105945 26.07068
12 165 2.7225e4 5.105945 26.07068
13 165 2.7225e4 5.105945 26.07068
14 165 2. 7225e4 5.105945 26.07068
15 165 2.7225e4 5.105945 26.07068
16 165 2. 7225e4 5.105945 26.07068
17 165 2. 7225e4 5.105945 26.07068
18 165 2. 7225e4 5.105945 26.07068
19 165 2. 7225e4 5.105945 26.07068
20 185 3.4225e4 5.220356 27.25211
21 190 3.61e4 5.247024 27.53126
22 290 8.41e4 5.669881 32.14755
23 340 1.!56e5 . 5.828946 33.97661
24 400 1.6e5 5.991465 35.89765
25 430 1.84ge5 6.063785 36.76949
26 460 2.116e5 6.131226 37.59194
27 900 8.1e5 6.802395 46.27257
28 "00 1.21e6 7.003065 49.04293
29 ]SOO 1.225e7 8.160518 66.59406
30 noo 5.92ge7 8.948976 80.08416
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0

. 41 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.................. ......--- --------. ---------
S-tlan: '16.JCl 74903800 168.0806 968.5032

: •••c ................................ I' • .... • ........................c ................... :

Calculate d: d. ~Xl-Z) • C1'")-CSUI(II)"Z> d • 63334570 (normal distribution)
d • 26.80029 Clog-normal distribution)

••accaa::e............................... ...1 ••• I ............................a•••~.g.a••c=a===•••-=•••••_====



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
=~=======a================================================ =============--==========================================

Site:
Location:
Chemical:

. Site ~ • DRMO
NSB-NLON, Groton, Connecticut
BisC2-ethylhexyl)phthalate. (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms
:_.a=====_=c==================================================================a==================================:

Calculate iii: iii = C1/d)*CSum(AI*(X[n-i+1] - X[i]»)**Z
: •• ••• ••• --._--------_ •• ---------.-_ •• -----------_ ••• ---------- a:

Normal Distribution:

Sl.mII8t; on:
Sl.mII8t;on*·Z:

Ai

.4254

.2944

.2487
•2148
.187
.163

.1415

.1219

.1036

.086Z

.0697

.0537

.0381

.0227

.0076
o
o
o
o
o
o
o
D
o
o

X[no i+1] 0 X[i]

7.535e3
3.335e3
9.35e2
7.35e2
2.95e2
2.65e2
2.35e2
1.75e2
1.25e2
Z.5e1

2e1
o

·0

o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

3.2054e3
9.8182e2
2.3253e2
1.5788e2 .
5.5165e1
4.3195e1
3.325le1
2. 1333e1
1.295e1
2.15580
1.39480

o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.7471e3
2.2535e7

Wcalc = .3558036 Wtable • .927 weele • wtebl.. -.571196
===========c==============.====c ========================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
.====.=================================.==-=======a==~============~======.a=a===a=======~~===================

Site:
Location:
Chemical:

Site (p - DRMO
NSB-NLON, Groton, Connecticut
Bis(2~ethylhexyl)phthalate (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: Wa (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:----------_ .._-----------------------_ .._-._._---_ .....----_ ...--------_.... -----_ ..-_._-.-----_.....-. __ ..._---:

Log-normal Distribution: Ai X[n-i+1] - Xli] Ai*(X [n- i +1] - X[i])
-_._._-- . -.-.----.----. ......_---_ ..----_ ..
.4254 3.843030 1.634825
.2944 3.054573 .8992662
.2487 1.897120 .4718137
.2148 1.696449 .3643973
.187 1.025281 .191n75
.163 .9578397 .1561279

.1415 .8855191 .1253009

.1219 .7230001 .0881337

.1036 .5639354 .0584237

.0862 .1410786 .0121610

.0697 .1144104 .0079744

.0537 0 0

.0381 0 0

.0227 0 0

.0076 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------ ...
SlmIllIt i on: 4.010151
SlmIllIt i on-2: 16.08131

Wcalc " .6000425 WtlIble • .927 wealc - wtable • - .326957

Arithmetic Average: 621 coec-trtc Mean: 271.1539
••a===••••••••••a..=••:s==••: ••••••••••••••••••••••••••.............................~••••••••c=========.=======:=.



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical: Benzo(a)anthracene (ug/kg); Site 6 - DRMO; NSB-NLON
ter Matrix: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (XI-Xbar)-2
_._.-.---- ----------_. ._-----_._--

1 72 4.276666 369339.8 2.314154
2 100 4.605170 336090.7 1.422606
3 110 4.700480 324596.1 1.204331
4 110 . 4.700480 324596.1 1.204331
5 165 5.105945 264950.4 .4788018
6 165 5.105945 264950.4 .4788018
7 165 5.105945 264950.4 .4788018
8 165 5.105945 264950.4 .4788018
9 165 5.105945 264950.4 .4788018
10 165 5.105945 264950.4 .4788018
11 165 5.105945 264950.4 .4788018
12 165 5.105945 264950.4 .4788018
13 190 5.247024 239838.7 .3034649
14 190 5.247024 239838.7 .3034649
15 200 5.298317 230144.1 .2495833
16 240 5.480639 193365.4 .1006549
17 240 5.480639 193365.4 .1006549
18 280 5.634790 159786.7 .0266052
19 400 5.991465 78250.74 .0374670
20 440 6.086775 57472.07 .0834483
21 450 6.109248 52m.40 .0969370
22 570 6.345636 12041.40 .3000145
23 590 6.380123 8052.071 .3389825
24 600 6.396930 6357.404 .3588359
25 710 6.565265 916.0711 .5888482
26 980 6.887553 90160.07 1.187342
27 1000 6.907755 102570.7 1.231778
28 3200 8.070906 6351744. 5. 1665S4
29 3800 . 8.242156 97'36064. 5.9m20
30 4600 8.433812 15368491 6.948027
31 0 0 0
32 0 0 0

33 0 0 0
34 0 0 0
35 0 0 0

Mean: 679.7333 5.797901 1123.349 1.072796
329.6068

Upper 951 conf Idence l I_it on lIrlthmetlc ....: ,oza.UI9
Upper 951 confidence ll.it on geometric ....: 91'0.0264



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site: Site 6 - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Fil_:
Chemical: Benzo(a)anthracene (ug/kg); All Soil Operator: laRs

:.aa••==a==.===aaa==••===-=••==========••••======.=====.a:::========a:===================a:==cc===aa====_========:
Enter Number of ~currences (n): 30 (n nust" be >= 3)

:===.===aDa=====-=========.a===_========================:a••••••••••==_=•••••:_••==::.=:_=::===:...........=:=:==:
Enter Variates (X): SBq)le X )(**2 LN[X] LN[X]-2

-------- --------- --------- --------- ---------
1 n 5.184e3 4.276666 18.28987
2 100 1e4 4.605170 21.20759
3 110 1.21e4 4.700480 22.09452
4 110 1.21e4 4.700480 ·22.09452 ..
5 165 2.n25e4 5.105945 26.07068
6 165 2.n25e4 5.105945 26.07068
7 165 2.n25e4 5.105945 26.07068
8 165 2.n25e4 5.105945 26.07068
9 165 2.n25e4 5.105945 26.07068

10 165 2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068
13 190 3.61e4 5.247024 27.53126
14 190 3.61e4 5.247024 27.53126
15 200 4e4 5.298317 28.0n17

'16 240 5.76e4 5.480639 30.03740
17 240 5.76e4 5.480639 30.03740
18 280 7.84e4 5.634790 31.75085
19 400 1.6e5 5.991465 35.89765
20 440 1.936e5 6.086775 37.04883
21 450 2.025e5 6.109248 37.32291
22 570 3.24ge5 6.345636 40.26710
23 590 3.481e5 6.380123 40.70596
24 600 3.6e5 6.396930 40.92071
25 , 710 5.041e5 6.565265 43_ 10270
26 980 9.604e5 6.887553 47.43838
27 1000 1e6 6.907755 47.71708
28 3200 1.024e7 8.070906 65.13953
29 3800 1.444e7 8.242756 67.94303
30 4600 2.116e7 8.433812 71. 12918
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... ...._--_. --------- ._-------
~tlan: lOJ9'2 50456584 173.9370 1041.845

: ••z==................................................... • ••_E ........g •••••••••••••_ ••••=====-=••••••••••••:
Calculate d: d • SIJll(xt-Z) • (1/n)-("-C11 )-Z) d • 36595462 (normal distribution)

d • 33.37582 (log-normal distribution)
====cc==••••••••••••••••c............................ •••• .................ccc=a=a.==z:.c==.=••=•••••: ••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
••a=============================================-~===== cc:====:=::==:=============:===========:===================

Site:
Location:
Chemical:

Site 6 - DRMO
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:••••••••• __ •••••• •.• ••• • •• .------- •••• _•••• _._-_ •••• --_ ••• ---- ••• ---_ •••. _----_.- we:

Nonmal Distribution:

Sl.mll8t ion:
Sl.mll8tion**2:

Ai

.4254

.2944

.2487
,.2148

.187

.163
.1415
.1219
.1036
.0862
.0697
.0537
.0381
.0227
.0076

o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

4.528e3
3.7e3

3.09e3
8.ge2

8.15e2
5.45e2
4.35e2
4.25e2
4.05e2
2.85e2
2.75e2
2.35e2

ge1
5e1
4e1

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - XCi])

1.9262e3
1.0893e3
7.6848e2
1.9117e2
1.5241e2
8.8835e1
6.1553e1
5.1808e1
4. 1958e1
2.4567e1
1.9168e1
1.2620e1
3.4Z9eO
1.135eO
3.04e-1

o
o
o
o
o
o
o
o
o
o

4.432ge3
1.9651e7

Wcalc = .5369746 Wtable • .927 Wcalc - Wtable = -.390025
===========••=========.===••====c•••••••••••••••••••••••••••••••••••ee.===:===:=:========:===============::=======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site 6 - DRMO
NSB-NLON, Groton, Connecticut
Benzo(a)anthracene (ug/kg); All Soil

Date:
Fileneme:
Operator:

01/12/95

kms

Calculate W: W• (1/d)*(Sun(Ai*(X [n- i+1] - X[i] ) »-2
: . --.-------_ •• ----------._------------.------.------._- a:

Log-normal Distribution: Ai X[n- i+1] - X[i] Af*(X[n-i+1] - X[i])
-------- ----------_._-- .-------------------
.4254 4.157145 1.768450
.2944 3.637586 1.070905
.2487 3.370426 .8382249
.2148 2.207275 .4741227
.187 1.781607 .3331605
.163 1.459319 .2378691

.1415 1.290984 .1826743

.1219 1.274177 .1553222

.1036 1.239691 .1284320

.0862 1.003302 .0864846

.0697 .9808293 .0683638

.0537 .8855191 .0475524

.0381 .3877655 .014m9

.0227 .2336149 .0053031

.0076 .1823216 .0013856
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

----_ ....
SlmlIlIt ion: 5.391561
SlmlIlItion**2: 29.06893

Wcalc "' .8709580 Wtabl•• .'127 we.lc - Vtabl•• -.056042

Arithmetic Average: 67'9.7DJ '--crlc "--': 329.6068



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.ter Chemical: Benzo(b)fluoranthene (ug/kg)i Site 6 - DRMOi NSB-NLON
ter Matrix: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter sample results (use 1/2 CROL for non-detects)

No. Cone. log(Conc. ) (Xi-Xbar)**2 (Xi -Xbar)**2
..._------ -- .. ---_ .. -- ------------

1 24 3.178054 381059.3 6.873675
2 120 4.787492 271753.7 1.024815
3 150 5.010635 241375.7 .6228176
4 160 5.075174 231649.7 .5251168
5 165 5.105945 226861.7 .4814663
6 165 5.105945 226861.7 .4814663
7 165 5.105945 226861.7 .4814663
8 165 5.105945 226861.7 .4814663
9 165 5.105945 226861.7 .4814663
10 165 5.105945 226861.7 .4814663
11 165 5.105945 226861.7 .4814663
12 165 5.105945 226861.7 .4814663
13 165 5.105945 226861.7 .4814663
14 165 5.105945 226861.7 .4814663
15 165 5.105945 226861.7 .4814663
16 210 5.347108 186019.7 .2049515
17 290 5.669881 123411.7 .0168850
18 380 5.940171 6a2n.69 .0196976
19 440 6.086775 40521.69 .08z34;2
20 480 6.173786 26017.69 .1398482
21 520 6.253829 14113.69 .2061211
22 550 6.309918 mS.69 .2601970
23 600 6.396930 170S.69 .3S65161
24 840 6.733402 *,,1.69 .8715691
25 860 6.756932 47129.69 .9160S80
26 1000 6.907755 128665.7 1.227'513
27 1400 7.244228 . S~.7 2.~

28 2000 7.600902 1146066. 3.243886
29 2700 7.901007 4.ll&246. 4.414914
30 4700 8.455318 1647lO46 7.~16S1

31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0

35 0 0 0

Mean: 641.3 5.7'99823 t72. "19 ,.,~

330.2412

Upper 95X confidence l illlit on erithmetlc _: ~.CD"

Upper 95X conf idence l illlit on geometric _: 1CD' ....



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
aD====-=====~====================a========--=====-========--======================c==============~==================

Site: Site ~ - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Filen8llle:
Chemical: Benzo(b)fluoranthene (ug/kg); All Soil Operator: Icms

:••==caacaaa=....===========ag••==_======-=====aaaaa=-=-==========_===s================aac==========_=======_====:
Enter Number of OCcurrences (n): 30 (n must be >= 3)

:=======================================================================:======c=e:===:==:======:===:.::::==::===:
Enter Variates (X): SlIq)le X )(**2 LN [X] LN[x]-2

._-... -- ..------- --_.-._.- --------- .. -------
1 24 5.76e2 3.178054 10.10003
2 120 1.44e4 4.787492 22.92008
3 150 2.25e4 5.010635 25.10647
4 160 2.56e4 5.075174 25.75739
5 165 2. 7225e4 5.105945 26.07068
6 165 2. 7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068
8 165 2. 7225e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 2. 7225e4 5.105945 26.07068
11 165 2. 7225e4 5.105945 26.07068
12 165 2.7225e4 5.105945 26.07068 .
13 165 2.7225e4 5.105945 26.07068
14 165 2. 7225e4 5.105945 26.07068
15 165 2. 7225e4 5.105945 26.07068
16 210 4.41e4 5.347108 28.59156
17 290 8.41e4 5.669881 32.14755
18 380 1.444e5 5.940171 35.28563
19 440 1.936e5 6.086775 37.04883
20 480 2.304e5 6.173786 38.11563
21 520 2.704e5 6.253829 39.11037
22 550 3.025e5 6.309918 39.81507
23 600 3.6e5 6.396930 40.92071
24 840 7.056e5 6.733402 45.33870
25 860 7.396e5 6.756932 45.65614
26 1000 1e6 6.907755 47.71708
27 1400 1.96e6 7.244228 52.47883
28 2000 4e6 7.600902 57.ro72
29 2700 7.29e6 7.901007 62.42591
30 4700 2.20ge7 8.455318 71.49240
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

•....•... ... _----- --------- ..._---.--
~tlon: 19239 39777251 173.9947 1044.580

: s ••s ••••••==cc=••••••••••••••••• :

Celc:ulete d: d •

d •

27439280 (normal distribution)
35.44109 (log-normal distribution)

••cc:: aca••D==••=====a=.===~=~ ••=••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
_=:==a===============================================================:g--==--=======================================

Site:
Location:
Chemical:

Site (, • DRMO
NSB-NLON, Groton, Connecticut
BenzoCb)fluoranthene Cug/kg); All Soil

Date:
Filerwne:
Operator:

01/12/95

. kms
:-=======================================================================:==========================:===========;:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: ••• __ •••• __ ••••• •• • • •• --.-------_ •• _---------.---_ ••• ---_._-----.-_.------ we:

Normal Distribution:

S~tion:

S~tion**2:

Ai

.4254

.2944

.2487

.2148
.187
.163

.1415

.1219

.1036

.0862

.0697

.0537

.0381

.0227

.0076
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[iJ

4.676e3
2.58e3
1.85e3
1.24e3
8.35e2
6.95e2
6.75e2
4.35e2
3.85e2
3.55e2
3.15e2
2.75e2
2.15e2
1.25e2
4.5e1

o
o
o
o
o
o
o
o
o
o

Ai*CX[n-;+1] - Xli])

1.9892e3
7.5955e2
4.6010e2
2.6635e2
1.5615e2

·1.132ge2
9.5513e1
5.3027e1
3.9886e1
3.0601e1
2. 1956e1
1.4768e1
8.1915eO
2.8375eO
3.42e-1

o
o
o
o
o
o
o
o
o
o

4.0117e3
1.6094e7

Wcalc c: .5865275 Wtable • .927 Wcalc • Wtable c: - .3404n
=============••acacc.=c===c===•••••••••••••••••••••••••••••••••••••••••===.=====cc====================cacDacacccce



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
_-=am=aa==========================================================•••==========-=======================~==========

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON. Groton. Connecticut
BenzoCb)fluoranthene Cug/kg)i All Soil

Date:
Filename:
Operator:

01/12/95

laRs

Calculate W: W" C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:. __ . __ . ~-----------------.------------------ ---_ •••• _-----_ •• _-----_ •• ------------------- .•.• ----- a:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*CX[n- i+1] - X[i])
.----_.- --------------- --------------------
.4254 5.2m64 2.244948
.2944 3.113515 .9166189
.2487 2.590267 .6441994
.2148 2.169054 .4659127
.187 1.801810 .3369384
.163 1.650987 .2691109

.1415 1.627456 .2302851 :

.1219 1.290984 .1573710

.1036 1.203973 .1247316

.0862 1. 147883 .0989475

.0697 1.067841 .0744285

.0537 .9808293 .0526705

.0381 .8342258 .0317840

.0227 .5639354 .0128013

.0076 .2411621 .0018328
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmlI8t ion: 5.616163
SlmlI8tion**2: 31.54128

Wcalc " .8899638 Wteble * .927 Wcalc • Wtable • -.037036

Arithmetic Average: 641.3 ~trlc Mean: 330.2412



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical: Benzo(k)fluoranthene (US/kg)i Site 6 - DRMOi NSB-NLON .
ter Matrix: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi -Xbar)-2

1 20
2 47
3 65
4 88
5 100
6 165
7 165
8 165
9 165
10 165
11 165
12 165
13 165
14 165
15 165
16 165
17 165
18 165
19 185
20 240
21 300
22 310
23 390
24 540
25 580
26 830
27 1300
28 3200
29 3800
30 4000
31
32
33
34
35

Mean: 604 .6667

2.995732
3.850148
4.174387
4.4m37
4.605170
5.105945
5.105945

. 5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.105945
5.220356
5.480639
5.703782
5.7365n
5.966147
6:291569
6.363028
6.n1426
7.170120
8.070906
8.242756
8.294050

o
o
o
o
o

5.524714
250.8146

341835.1
310992.1
291240.1
266944.4
254688.4
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
193306.8
176120.1
132981.8
92821.78
86828.44
46081. 78
4181.778
6OS.4444
50775.11
483488.4
6735755.
10210155
11528288

o
o
o
o
o

1075 .219

6.395748
2.8041n
1.623382
1.096999
.8455606
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.1753670
.0926338
.0019426
.0320656
.0448840
.1948630
.5880670
.7027708
1.432119
2.707360
6.483095
7.387755
7.669221

o
o
o
o
o

1.211759

938.1926
961.0149

Upper 95% confidence limit on arithmetic ..,,:
Upper 95% confidence limit on geometric ..,,:



SHAPIRO AND WILK WTEST" FOR GOODNESS OF FIT - PAGE ONE OF THREE
.==c===.==--==-===c==================aa:==========================~.==========================~============

Site: Si te (, - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Filename:
Chemical: Benzo(k)fluoranthene (US/kg); All Soil Operator: Ians

:aa._==a=aca.a========-===aa======--=-==========a=====aam==========.=....=======a=aaa====-=••-===••=============~:
Enter Number of OCcurrences (n): 30 (n IIUIt be >= 3)

:===.===.c===••••===aa.====•••===•••==•••••••====••••••===========a=.__-=:==============.........=a=_••••========:
Enter Variates (X): S~le X X**2 LN [X] LN[x]-2

-------- --------- _...._--- --------- ---.-----
1 20 4e2 2.995732 8.974412
2 47 2.209e3 3.850148 14.82364
3 65 4.225e3 4.174387 17.42551
4 88 7.744e3 4.4m37 20.04654
5 100 1e4 4.605170 21.20759
6 165 2.n25e4 5.105945 26.07068 .
7 165 2.n25e4 5.105945 26.07068
8 165 2.n25e4 5.105945 26.07068
9 165 2.n25e4 5.105945 26.07068

10 165 2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068
13 165 2.n25e4 5.105945 26.07068
14 165 2.n25e4 5.105945 26.07068
15 165 2.n25e4 5.105945 26.07068
16 165 2.n25e4 5.105945 26.07068
17 165 2.n25e4 5.105945 26.07068
18 165 2.n25e4 5.105945 26.07068
19 185 3.4225e4 5.220356 27.25211
20 240 5.76e4 5.480639 30.03740
21 300 ge4 5.703782 32.53313
22 310 9.61e4 5.7365n 32.90826
23 390 1.~21e5 5.966147 35.59491
24 540 2.916e5 6.291569 39.58384
25 sao 3.364e5 6.363028 40.48813
26 a30 6.88ge5 6.n1426 45.17756
27 1300 1.69e6 7.170120 51.41061
28 3200 1.024e7 8.070906 65.13953
29 3800 1.444e7 8.242756 67.94303
30 4000 1.6e7 8.294050 68.79126
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 D 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
4& 0 0 0
49 0 0 0
50 0 D 0

.............. . ...... _- -._--_._. -_ .._----
'-tion: "'40 44495428 165.7414 958.2563

:.....................•••.••...........• .... a ••_ ..••....••••••••••••.........•••••........... :
Calculate d: d • SUl(xt-l) . ('/n)·(~.I)..l) d • 33526775 (noMll8l distribution)

d • 42.58241 (log-noMll8l distrIbution)
••••••a ............................................ •• • ......................................ccma••: ••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
_==s===_c====-a=========================================================mE============~==========================

Site:
Location:
Chemical:

Si te (, - DRMO
NSB-NLON, Groton, Connecticut
Benzo(k)fluoranthene (ug/kg)i All Soil

Date:
Fi lename:
Operator:

01/12/95

!ems

Calculate W: W= (1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: ._ •••• ••• __ ----- •• _._._----._-_.- •• _-----------_.-.----.--------- a:

Normal Distribution:

Sl.Il'IIIIltion:
Sl.Il'IIIIltion**2:

Ai

.4254

.2944

.2481

.2148
.181
.163

.1415

.1219

.1036

.0862

.0697

.0531

.0381

.0227

.0076
o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

3.98e3
3.153e3
3.135e3
1.212e3

1.3e2
4.15e2
3.15e2
2.25e2
1.45e2
1.3Se2
7.Se1

2e1
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - X[i])

1.6931e3
1.1049e3
1.1967e2
2.6034e2
1.3651e2
6.1645e1
5.3063e1
2. 7428e1
1.5022e1
1. 1631e1
5. 2275eD
1.074eD

o
o
o
o
o
o
o
o
o
o
o
o
o

4:,5S6e3
1.n6ge1

Wcalc = .5150794 Wtable • .927 we.le • lItable • .• 41 1921
==================c============.g••••••••~ =C==============================Cg======



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
BenzoCk)fluoranthene Cug/kg); All Soil

Date:
FilenBllle:
Operator:

01/12/95

Icms

Calculate W: .W = C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:- .... __ ...._-----------------_ .... _---_ ..... ----_ ...... -----_._._------ ..-----_....----------_._---.--.--------_ .. -:

Log-nonnal Distribution: Ai X[n- i+1] - X[l] Ai*CX[n-i+1] - X[l])
._._.--- -------_ ..... -.. ----- ........-----_ .

•4254 5.298317 2.253904
.2944 4.392609 1.293184
.2487 3.896519 .9690642
.2148 2.692783 .5784097
.187 2.116256 .3957398
.163 1.257083 .2049045

.1415 1.185624 •16n657

.1219 .8602013 .1048585

.1036 .6306268 .0653329

.0862 .5978370 .0515335

.0697 .3746934 .0261161

.0537 .1144104 .0061438

.0381 0 0

.0227 0 0

.0076 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmIlIItion: 6.116957
SlmIlIItion**2: 37.41717

WClllc • .8787001 Wtable • .927 wealc . Wtllble • -.048300

Arithmetic Averllge: 604.6667 coec-tric Mean: 250.8146



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

~ter Chem~cal: Benzo(a)pyrene (ug/kg); Site 6 - DRMO; NSB-NLON
ter MatrIx: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi-Xbar)-2 (Xi-Xbar)**2
._._._.-.- _.._-------- ---_ ....--_.

1 74 4.304065 369826.2 2.050716
2 165 5.105945 267426.9 .3970912
3 165 5.105945 267426.9 .3970912
4 165 . 5.105945 267426.9 .3970912
5 165 5.105945 267426.9 .3970912
6 165 5.105945 267426.9 .3970912
7 165 5.105945 267426.9 .3970912
8 165. 5.105945 267426.9 .3970912
9 165 5.105945 267426.9 .3970912
10 165 5.105945 267426.9 .3970912
11 165 5.105945 267426.9 .3970912
12 165 5.105945 267426.9 .3970912
13 165 5.105945 267426.9 .3970912
14 165 5.105945 267426.9 .3970912
15 165 5.105945 267426~9 .3970912
16 165 5.105945 267426.9 .3970912
17 165 5.105945 267426.9 .3970912
18 165 5.105945 267426.9 .3970912
19 165 5.105945 267426.9 .3970912
20 190 5.247024 242195.2 .2391925
21 320 5.768321 131140.6 .0010384
22 480 6.173786 40857.88 .1915716
23 580 6.363028 10431.22 ;3930423
24 680 6.522093 4.551111 .6177891
25 780 6.659294 95n.884 .8522922
26 990 6.89n05 94781.88 1.349333
27 1800 7.495542 1249626. 3.09S646
28 3100 8.039157 ~79. 5.304086
29 4000 ·8.294050 11008239 6.S43121
30 4500 8.411833 14576106 7.159S60
31 0 0 0
32 0 0 0

33 0 0 0
34 0 0 0
35 0 0 0

Mean: 682.1333 5.T36097 11SO.600 1.09TT25
309.8528

Upper 951 confidence limit on arithmetic ....: 1039.042
Upper 951 confidence lillit on geometric ...,: 9S4.0929



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE

Site: Site W• DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Fi leNDe:
Chemical: Benzo(a)pyrene (US/kg); All Soil Operator: Icms

: ••aaaaDaa._.aaa•••aa•••aDa==a•••a••=ca=a_==========•••a=a~a=====a===••••••=••••••a===.=.a••••=••aaa=••••a===.aaa:

Enter Number of ()ccurrences (n): 30 (n nust be >= 3)
:========z=========================a========================================a==========================a:======a=:

Enter Variates (X): SBq)le X X-2 LN [X] LN[X] **2
-------- --------- --------- --------- ---------

1 74 5.476e3 4.304065 18.52498
2 165 2.n25e4 5.105945 26.07068
3 165 2.nZSe4 5.105945 26.07068
4 165 2.n25e4 5.105945 26.07068 :
5 165 2.n25e4 5.105945 26.07068
6 165 2.n25e4 5.105945 26.07068
7 165 2.n25e4 5.105945 26.07068
8 165 2.n25e4 5.105945 26.07068
9 165 2.n25e4 5.105945 26.07068

10 165 2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068
13 165 2.nZ5e4 5.105945 26.07068
14 165 2.n25e4 5.105945 26.07068
15 165 2.n25e4 5.105945 26.07068
16 165 2.n25e4 5.105945 26.07068
17 165 2.n25e4 5.105945 26.07068
18 165 2.n25e4 5.105945 26.07068
19 165 2.n25e4 5.1Q5945 26.07068
20 190 3.61e4 5.247024 27.53126
21 320 1.024e5 5.768321 33.27353
22 480 2.304e5 6.173786 38.11563
Z3 580 3.364e5 6.363028 40.48813
24 680 4.624e5 6.522093 42.53769
25 780 6.084e5 6.659294 44.34620
26 990 9.801e5 6.89n05 47.57833
27· 1800 3.24e6 7.495542 56.18315
28 3100 9.61e6 8.039157 64.62805
29 '000 1.6e7 8.294050 68.7'9126
30 'SOO 2.025e7 8.411833 70.75893
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... ......... -._------ ._.-.-_.-
S-tlon: ZOW4 5Zmn6 1n.0829 1022.029

:=======.=..................................~.....................................=_:=:======•••==-=••••=:••=:=:.:
Calculate d: d • SuD(XI**2) • ('/n)·(~.I)..2) d • 38392549 (normal distribution)

d • 34.94503 (log-normal distribution)
•==========a•••••c........................................................g •••••D.G~=mac=acz=========c=====•••==.=



1; .

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE

kms

01/12/95Date:
Fi leneme:
Operator:

Site:
Location:
Chemical:

Site~ - DRNO
NSB-NLON, Groton, Connecticut
BenzoCa)pyrene CUS/kg); All Soil

.,'., \

:.==~==========================-=======================================:=====:=========::==========:=::====:====:

.• Calculate W: W= C1/d)*CSunCAi*CX[n-i+1] - xm »)-2
..•.................. - _-_ --- - __ _ - --- ... .

Normel Distribution: Ai X[n-i+1] - X[i] Ai*CX[n-i+1] - Xli])

.4254

.2944

.2487

.2148
.187
.163

.1415

.1219

.1036

.0862

.0697

.0537

.0381

.0227

.0076
o
o
o
o
o
o
o
D

o
o

4.426e3
3.835e3
2.935e3
1.635e3
8.25e2
6.15e2
5.15e2
4.15e2
3.15e2
1.55e2
2.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.8828e3
1.1290e3
7. 2993e2
3.5120e2
1.5428e2
1.0025e2
7.2873e1
5.058ge1
3.2634e1
1.3361e1
1.7425eD

o
o
o
o
o
o
o
o
o
o
o
o
o
o

S\mlIlIt i on:
S\mlIlItion**2:

4.5187e3
2.041ge7

Wcelc r: .5318378 WtBble • .927 Wcelc • Wteble" -.395162
=================================a••••••••••••••a••••••••••=••••••=••a~===================================== ======

)



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Benzo(a)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/12195

kms

Calculate wi Wa (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: _--_ .._--_ _----_ _-_ --_ ------- ---_ ------_ __ _--_ _--_ _.~.:

Log-normal Distribution: Ai X[n-i+ll - X[i] Ai*(X [n- i+1] - X[i])
_._----- _._-._-------_. ._...._... -_ ...._---
.4254 4.10n68 1.747444
.2944 3.188104 .9385779
.2487 2.933212 .7294898
.2148 2.389596 .5132853
.187 1.791759 .3350590
.163 1.553348 .2531958

.1415 1.416147 .2003848

.1219 1.257083 .1532384

.1036 1.067841 .1106283

.0862 .6623755 .0570968

.0697 .1410786 .0098332

.0537 0 0

.0381 0 0

.0227 0 0

.0076 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------ ...
SlAlIllIl t ion: 5.048234
SlAlIllIltion**2: 25.48466

Weale = .7292786 Wtable • .927 weale • Wteble • -.19m1

'-trlc Me.,,:Arithmetic Average:
:.====8== c=======•••===:

309.8528
.===========•••••••••••••••••••a ::=:=:•••: •••••:



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chem!cel: Dibenz(e,h)enthrecene (ug/kg); Site 6 - DRMO; NSB-NLON
er Metr1x: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (Xi-Xbar)-2
._--------- --- .. ------- ------------

1 130 4.867534 3154.694 .0847877

2 165 5.105945 448.0278 .0027849
3 165 5.105945 448.0278 .0027849
4 165 5.105945 448.0278 .0027849
5 165 5.105945 448.0278 .0027849
6 165 5.105945 448.0278 .0027849
7 165 5.105945 448.0278 .0027849
8 165 5.105945 448.0278 .0027849
9 165 5.105945 448.0278 .0027849
10 165 5.105945 448.0278 .0027849
11 165 5.105945 448.0278 .0027849
12 165 5.105945 448.0278 .0027849
13 165 5.105945 448.0278 .0027849
14 165 5.105945 448.0278 .0027849
15 165 5.105945 448.0278 .0027849
16 165 5.105945 448.0278 .0027849
17 165 5.105945 448.0278 .0027849
18 165 5.105945 448.0278 .0027849
19 165 5.105945 448.0278 .0027849
20 165 5.105945 448.0278 .0027849
21 165 5.105945 448.0278 .0027849
22 165 5.105945 448.0278 .0027849
23 165 5.105945 448.0278 .0027849
24 165 5.105945 448.0278 .0027849
25 165 5.105945 441.0278 .0027849
26 165 5.105945 441.0278 .0027840
27 165 5.105945 441.0278 .0027140
28 185 5.220356 ,.]6'''' .0037'993

29 190 5.247024 '4.~ .00T7'980
30 790 6.672033 164614.7 1.290'Z3
31 0 0 0
32 0 0 0

33 0 0 0

34 0 0 0

35 0 0 0

Mean: 186.1667 5. '58718 '\4.~ .1911'"
173.9413

Upper 95% conf idence I illlit on arithmetic _: U' ....al
Upper 951 confidence I imit on geometric _: t... _,.,



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site C. - DRMO
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg); All Soil

Date:
Filename:
Operator:

01112195

kms

Enter Number of OCcurrences (n): 30 (n must be >= 3)
:&a==8aa===================================================ca======:====::====::========:==:=:=:==:==:=_:========:

Enter Variates (X): SllIl'ple X X**2 LN[X] LN[X]**2
-------- --------- --------- --------- ------ .. -

1 130 1.6ge4 4.867534 23.69289
2 165 2.7225e4 5.105945 26.07068
3 165 2.7225e4 5.105945 26.07068
4 165 2.7225e4 5.105945 26.07068
5 165 2. 7225e4 5.105945 26.0706s
6 165 2. 7225e4 5.105945 26.07068
7 165 2.7225e4 5.105945 26.07068
8 165 2.7225e4 5.105945 26.07068
9 165 2. 7225e4 5.105945 26.07068

10 165 2. 7225e4 5.105945 26.07068
11 165 2.7225e4 5.105945 26.07068
12 165 2.7225e4 5.105945 26.07068
13 165 2.7225e4 5.105945 26.07068
14 165 2.7225e4 5.105945 26.07068
15 165 2.7225e4 5.105945 26.07068
16 165 2. 7225e4 5.105945 26.07068
17 165 2.7225e4 5.105945 26.07068
18 165 2. 7225e4 5.105945 26.07068
19 165 2.7225e4 5.105945 26.07068
20 165 2.7225e4 5.105945 26.07068
21 165 2.7225e4 5.105945 26.07068
22 165 2.7225e4 5.105945 26.07068
23 165 2.7225e4 5.105945 26.07068
24 165 2.7225e4 5.105945 26.07068
25 165 2. 7225e4 5.105945 26.07068
26 165 2. 7225e4 5.105945 26.07068
27 165 2. 7225e4 5.105945 26.07068
28 185 3.4225e4 5.220356 27.25211
29 190 3.61e4 5.247024 27.53126
30 790 6.241e5 6.672033 44.51602
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 /. 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

....•.••. ......... --------- ----- .. _-
S_tlon: ssas 1'19175 154.7615 SOO.8300

:.....................................................................................::=:=:==••::•••••: ••••••••• :
Calculate d: d • S~XI"2) . (1/n)-(su.(XI)"2) d • 379434.2 (normal distribution)

d • 2.458916 (log-normal distribution)
.....................................................................................=:=:=:=====:=.===•••••••••::=



!l"

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
•••=:m::=========================================================================.========~=======================

Site:
Location:
Chemical:

Si te " - DRMO
NSB-NLON, Groton, Connecticut
Dibenz(a,h)anthracene (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms
:a=============••==a=====c=======================================================================================:

Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+11 - X[il»)**2
:•••...•... ---_ _-- _------------------------------------------_.---_.-----------------------------------:

Normal Distribution:

SUTIll8t ion:
SUTIll8tion**2:

Ai

.4254

.2944

.2487

.2148
.187
.163

.1415

.1219

.1036

.0862

.0697

.0537

.0381

.0227

.0076
o
o
o
o
o
o
o
o
o
o

X[n- i+11 • X[i]

6.6e2
2.5e1

2e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+11 - X[il)

2.8076e2
7.36eO

4.974eO
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

2.9310e2
8.5906e4

Weale " .2264067 Wtable • .927 weale • Wtable" -.700593



SHAPIRO AND WILK WTEST FOR- GOODNESS OF FIT - PAGE THREE OF THREE
========D============a==================================D:==:==D==a._:aD::::::_.==_=========:=::===:=============:

Site:
Location:
Chemical:

Site (, - DRMO
NSB-NLON, Groton, Connecticut
Dibenz(a,h)enthrecene (ug/kg); All Soil

Date:
Filename:
Operator:

01112195

:D============================================================ ==============m=================================:
Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2

:_ .. ._---------------.--------.------.-------------------- a:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*(X [n- i+1] - X[i])
-------- --------------- --------------------

.4254 1.804498 .7676337

.2944 .1410786 .0415335

.2487 .1144104 .0284539

.2148 0 0
.187 0 0
.163 0 0

.1415 0 0

.1219 0 0

.1036 0 0

.0862 0 0

.0697 0 0

.0537 0 0

.0381 0 0

.0227 D 0

.0076 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIII8 t ion: .8376211
SUlIII8t ion**2: .7016090

Wcalc '" .2853327 WtlIble • .927 Wcalc - Wtable '" -.641667
:=========••••••••=.a•••••••c =::============.====.a===::

Arithmetic Average: 186.1667 ~trlc Mean: 173.9413
aa====::==::==::::.:===::==::.a:••••••••••••••••••••••••••••••••••••••••:::s==================::==:=::=====:aa===:



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.er Chem~cel: Indeno(1,2,3-cd)pyrene (ug/kg)i Site 6 - DRMO; NSB-NLON
er Metrlx: All Soil

Enter number of samples: 30
Degrees of Freedom: 29

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xber)*'*2 (Xi -Xber)**2
---------- ------------ ------------

1 26 3.258097 216411.0 4.766313
2 165 5.105945 . 106406.4 .1124527
3 165 5.105945 106406.4 .1124527
4 165 5.105945 106406.4 .1124527
5 165 5.105945 106406.4 .1124527
6 165 5.105945 ,106406.4 .1124527
7 165 5.105945 106406.4 .• 1124527
8 165 5.105945 106406.4 .1124527
9 165 5.105945 106406.4 .1124527
10 165 5.105945 106406.4 .1124527
11 165 5.105945 106406.4 .1124527
12 165 5.105945 106406.4 .1124527
13 165 5.105945 106406.4 .1124527
14 165 5.105945 106406.4 .1124527
15 165 5.105945 106406.4 .1124527
16 165 5.105945 106406.4 .1124527
17 165 5.105945 106406.4 .1124527
18 165 5.105945 106406.4 .1124527
19 165 5.105945 106406.4 .1124527
20 165 5.105945 106406.4 .1124527
21 165 5.105945 106406.4 .1124527
22 165 5.105945 106406.4 .1124527
23 165 5.105945 106406.4 .1124527
24 190 5:247024 9On1.44 .03m74
25 300 5.703782 36557.44 .0689048
26 410 6.016157 6593.44 .3304778
27 680 6.522093 35645.44 1.168145
28 2700 7.901007 4878797. 6.050232
29 3200 8.070906 7337597. 6.914906
30 3600 8.188689 9664637. 7.548228
31 0 0 0
32 0 0 0

33 0 0 0

34 0 0 0
35 0 0 0

Melin: 491.2 5.441285 921.1669 1.006169
230.7385

Upper 95% conf Idence limit on IIrithmetic ....: n6.9400
Upper 95% conf Idence limit on geometric .en: 604.4134



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
~===============.=============:c========a===================c=====-=========:::=::==========:=:===================

Site:
Location:
Chemical:

She (, - DRMO
NSB-NLON, Groton, Connecticut
Indeno(1,2,3-cd)pyrene (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms

Enter Number of OCcurrences (n): 30 (n nust be >= 3)
:=cac===========ma===•••====================================================E========aa==========ca=====a:_======:

Enter Variates (X): S~le X X**2 LN [X] LN[X]-2
._------ --------- --------- --------- ---------

1 26 6.76e2 3.258097 10.61519
2 165 2.7225e4 5.105945 26.07068
3 165 2.7225e4 5.105945 26.07068
4 165 2.7225e4 5.105945 26.07068 .
5 165 2.n25e4 5.105945 26.07068
6 165 2.n25e4 5.105945 26.07068
7 165 2.1225e4 5.105945 26.07068
8 165 2.n25e4 5.105945 26.07068
9 165 2.7225e4 5.105945 26.07068

10 165 ·2.n25e4 5.105945 26.07068
11 165 2.n25e4 5.105945 26.07068
12 165 2.n25e4 5.105945 26.07068
13 165 2.n25e4 5.105945 26.07068
14 165 2.n25e4 5.105945 26.07068
15 165 2.n25e4 5.105945 26.07068
16 165 2.7225e4 5.105945 26.07068
17 165 2.n25e4 5.105945 26.07068
18 165 2.n25e4 5.105945 26.07068
19 165 2.n25e4 5.105945 26.07068
20 165 2.n25e4 5.105945 26.07068
21 165 2.n25e4 5.105945 26.07068
22 165 2.7225e4 5.105945 26.07068
23 165 2.7?25e4 5.105945 26.07068
24 190 3.61e4 5.247024 27.53126
25 300 ge4 5.703782 32.53313
26 410 1.681e5 6.016157 36.19415
27 680 4.624e5 6.522093 42.53769
28 27'00 7.29e6 7.901007 62.42591
29 l200 1.024e7 8.070906 65.13953
30 S600 1.296e7 8.188689 67.05463
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

............. .......-- ..._---_. ------_.-
~t.Of'I: \4". )1146226 163.2386 917.5864

: ••••••c:................................ • •••••• E I ••••••• ..........................=•••==•••••••••••••••:
calculate d: d • su.<X.-Z) (1'ft)-("-C.I )-Z) d • 24607903 (normal distribution)

d • 29.35890 (log-normal distribution)
••••••••••••••••••••••••••••••••••• • ._.._.. •• •••• •••••••••••••••••••••••a •••••••••••••••••c •••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a=a:======================================================:=======================================:===============

Site:
Location:
Chemical:

Site ~ - DRMa
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene C~~kg); All Soil

Date:
Fi lename:
Operator:

01/12/95

Icms

Calculate W: W~ C1/d)*CSumCAi*CXln-i+1] - Xli]»)**2
:-----.------_.--~-~-----._-------------------_._----------------------._----._-----------------------------------:

Normal Distribution:

SUTI1I8 t ion:
SUTI1I8t i 00"2:

Ai

.4254

.2944

.2487

.2148
.187
.163

.1415

.1219

.1036

.0862

.0697

.0537

.0381

.0227

.0076
o
o
o
o
o
o
o
o
o
o

XIn- i+1] - X[i]

3.574e3
3.035e3
2.535e3
5.15e2
2.45e2
1.35e2
2.5e1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CXln-i+1] - Xli])

1.5204e3
8.9350e2
6.3045e2
1.1062e2
4.5815e1
2.2005e1 .
3.5375eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.2263e3
1.040ge7

Wcalc = .4229993 Wtabl•• .927 weale . VUbl.. - .504001
===========================.==c ze===========:==========:===:==:=:::====



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aaa=======.=:==================================================c:==::==========:=::_====:==================:==:===

Site:
Location:
Chemical:

Site (, • DRMO
NSB-NLON, Groton, Connecticut
IndenoC1,2,3-cd)pyrene Cug/kg)i All Soil

Date:
FileNne:
Operator:

D1I12/95

kms
:=====================================================c=====:=======::==:==::==:==:=:=::===::::=::=:=======::====:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2

:----------------------------------------------------------------------------------------------------------------
Log-normal Distribution: Ai X[n·i+ll - X[i] Ai*CX[n-i+1] - X[i])

._------ --------------- --------------------
.4254 4.930593 2.097474
.2944 2.964961 .8728844
.2487 2.795062 .6951318
.2148 1.416147 .3041884
.187 .9102117 .1702096
.163 .5978370 .0974474

.1415 .1410786 .0199626

.1219 0 0

.1036 0 0

.0862 0 0

.0697 0 0

.0537 0 0

.0381 0 0

.0227 0 0

.0076 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SlmllIIt ion: 4.257298
SlmIIIIt ion**2: 18.12459

IJcalc = .6173456 Wtable • .927 weelc • Wteble • -.309654

Arithmetic Average: 491.2 ~tric Mean: 230.7385
.~C.==••B••••••••••D•••••••=.C=C =c=•••••••================~=.=====~==c:c:=



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

.ter Chemical: 4,4'-DDD (ug/kg)i Site 6 - DRMOi NSB-NLON
nter Matrix: All Soil

Enter number of samples: 31
Degrees of Freedan: 30

. Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)**2 (Xi -Xber)**2

---------- ------------ ------------
1 8 2.079442 266938.9 .0681005
2 8 2.079442 266938.9 .0681005
3 8 2.079442 266938.9 .0681005
4 8 2.079442 266938.9 .0681005
5 8 2.079442 266938.9 .0681005
6 8 2.079442 266938.9 .0681005
7 8 2.079442 266938.9 .0681005
8 8 2.079442 266938.9 .0681005
9 8 2.079442 266938.9 .0681005
10 8 2.079442 266938.9 .0681005
11 8 2.079442 266938.9 .0681005
12 8 2.079442 266938.9 .0681005
13 8 2.079442 266938.9 .0681005
14 8 2.079442 266938.9 .•0681005
15 8 2.079442 266938.9 .0681005
16 8 2.079442 266938.9 .0681005
17 8 2.079442 266938.9 .0681005
18 8 2.079442 266938.9 .0681005
19 8 2.079442 266938.9 .0681005
20 8 2.079442 266938.9 .0681005
21 8 2.079442 266938.9 .0681005
22 8 2.079442 266938.9 .0681005
23 8 2.079442 266938.9 .0681005
24 8 2.079442 266938.9 .0681005
25 8 2.079442 266938.9 .0681005
26 8 2.079442 266938.9 .0681005
27 18.5 2.917771 2S6199.3 •3333S43
28 19 2.944439 lSW1J.3 .36486OJ
29 19 2.944439 lSW1J.3 .36486OJ
30 16000 9.680344 2.3949e8 53.87474
31 0 0 0

32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Melin: 524.6613 2.340402 2870.506 1.3741~

10.38541

Upper 951 conf Idenc:e ll.it on erithall!tic _: 1J99.~

Upper 951 conf Idenc:e I I_It on geometric ...,: 55.4~



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site ~ • ORMO
NSB-NLON, Groton, Connecticut
4,4'0000 (US/kg); All Soil

Date:
Filenlllle:
Operator:

01/12/95

kills
:=_==========================================================================================m=================z=:
. Enter Number of OCcurrences (n): 31 (n must be >= 3)
:c=============================•••=====••=======================================c====.================••••m=c_.ae:

Enter Variates (X): S&q:lle X X**2 LN[X] LN [X] **2
-------- ---- ..--- ---_ ..... .-------- ---------

1 8 6.4e1 2.019442 4.324077
2 8 6.4e1 2.019442 4.324077
3 8 6.4e1 2.019442 4.324077

.. 4 8 6.4e1 2.019442 4.324077 .
5 8 6.4e1 2.019442 4.324077
6 8 6.4e1 ·2.019442 4.324077
7 8 6.4e1 2.019442 4.324077
8 8 6.4e1 2.019442 4.324077
9 8 6.4e1 2.019442 4.324077

10 8 6.4e1 2.019442 4.324077
11 8 6.4e1 2.019442 4.324077
12 8 6.4e1 2.019442 4.324077
13 8 6.4e1 2.019442 4.324077
14 8 6.4e1 2.019442 4.324077
15 8 6.4e1 2.019442 4.324077
16 8 6.4e1 2.019442 4.324077
17 8 6.4e1 2.019442 4.324077
18 8 6.4e1 2.019442 4.324077
19 8 6.4e1 2.019442 4.324077
20 8 6.4e1 2.019442 4.324077
21 8 6.4e1 2.019442 4.324077
22 8 6.4e1 2.019442 4.324077
23 8 6.4e1 2.019442 4.324077
24 8 6.4e1 2.019442 4.324077
25 8 6.4e1 2.019442 4~324077

26 8 6.4e1 2.079442 4.324077
27 8 6.4e1 2.019442 4.324077
28 18.5 3.4225e2 2.917771 8.513386
29 19 3.61e2 2.944439 8.669n1
30 19 3.61e2 2.944439 8.669n1
31 16000 2.56e8 9.680344 93.70906
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 '0 0
48 0 0 0
49 0 0 0
50 0 0 0

...•..... •...•.... ._._----- ._._.----
S~tlon: 162n.5 2.§600e8 74.63191 236.3120

: ........................................~.......................................................=a••••••••••••• :
Calculate d: d • S~XI**2) • (1/n)*(su.(II)"2) d • 2.4746e8 (normal distribution)

d • 56.63705 (log-normal distribution)
•••••c c••s•••===c=.====.== s==.=c



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a==========::====:=====::=======:================:::==============================================================

Site:
Location:
Chemical:

Site (0 - ORMO
NSB-NLON, Groton, Connecticut
4,4 1 -000 (ug/kg)i All Soil

Date:
Fi leneme:
Operator:

01112/95

kms
:_a=••==ao••==============-======================================================================================:

Calculate W: W• (1/d)*(Sum(AI*(X[n-i+1] - X[i]»)**2
-.---------------------_._--------------------------------------------------------------------------------------.­. .

Normal Distribution:

Sl.IIIII8t ion:
Sl.IIIII8tion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-I+1] - X[i]

1.5992e4
1.1e1
1.1e1

1.05e1·
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AI*(X[n-i+1] - X[i])

6.7486e3
3.2131eO
2.7225eO
2.2523eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

6.7568e3
4.5655e7

Wcalc· .1844917 Wtable • .929 Wclllc - Wtllble. -.744508



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
aac=========aa:========================================-==========================================================

Site:
Location:
Chemical:

Site, - DRMO
. NSB-NLI)N, Groton, Comecticut
4,4"-000 Cug/kg); All Soil

Date:
Fileneme:
Operator:

01/12/95

kms
:==========================================================================================-======-==============:

Calculate W: Wc C1/d)*CSumCAi*CX[n-i+1) - X[i))**2
:--------------_...----------------------------------------------------------------------------------------------:

Log-normal D;stribution:

SlmlI8t i on:
SlmlI8t i on**2 :

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+ll - X[fl

7.600902
.8649974
.8649974
.8383292

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1) - X[i)

3.207581
.2526658
.2140869
.17'98216

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.854155
14.85451

Wcalc = .2622755 Wteble • .929 weale . wtable •
:==========a.s~u.D=D==D====.= MM~.~ MM ==::_c:a:=::=:===:=:==:::==••••::

Arithmetic Average: 524.9'~ ~rl(""": 11.10595
================:::cc==:=:.cc: aa M.M.M..~ a:••a==c===c==c==c===========cc===x:==



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN.er Chem! cal: 4,4'·DDE (ug/kg); Site 6 - DRMO; NSS-NLON
er Matrlx: All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)*'*2 (Xi -Xbar)*'*2

---------- --- .. _-----_ .. --_ .. --------
1 8 2.079442 81032.05 .0953293
2 8 2.07'9442 81032.05 .0953293
3 8 2.079442 81032.05 .0953293
4 8 2.07'9442 81032.05 .0953293
5 8 2.07'9442 81032.05 .0953293
6 8 2.07'9442 81032.05 .0953293
7 8 2.079442 81032.05 .0953293
8 8 2.07'9442 81032.05 .0953293
9 8 2.079442 81032.05 .0953293
10 8 2.07'9442 81032.05 .0953293
11 8 2.07'9442 81032.05 .0953293
12 8 2.07'9442 81032.05 .0953293
13 8 2.07'9442 81032.05 .0953293
14 8 2.07'9442 81032.05 .0953293
15 8 2.07'9442 81032.05 .0953293
16 8 2.079442 81032.05 .0953293
17 8 2.07'9442 81032.05 .0953293
18 8 2.07'9442 81032.05 .0953293
19 8 2.07'9442 81032.05 .0953293
20 8 2.07'9442 81032.05 .0953293
21 8 2.07'9442 81032.05 .0953293
22 8 2.07'9442 81032.05 .0953293
23 8 2.07'9442 151032.05 .0953293
24 8 2.07'9442 151032.05 .0953293
25 8 2.079442 151032.05 .0953293
26 8 2.07'9442 151032.05 .0953293
27 18.5 2.917771 75164.41 .2804494
28 19 2.944439 74890.50 .3094062
29 19 2.944439 74890.50 .3094062
30 8800 9.082507 72374812 44.81380
31 8 2.07'9442 81032.05 .0953293
32 0 0 0

33 0 0 0

34 0 0 0
35 0 0 0

Mean: 292.6613 2.388196 1578.899 1.268686
10.89382

Upper 951 confidence I illlit on arithmetic .....: 773.89'1
Upper 951 conf idence I illlit on geometric -.n: 46.19130



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
4,4 1 -DDE (ug/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms
:a===================a=.maa:==••••••=-aaaa=====•••••====.===:=a:u===============-===========-=•••=•••c==••=======:

Enter Number of OCcurrences (n): 31 (n must be >= 3)
:a======c==aaa============================================a=-==========================================.=========:

Enter Variates (X): S8q)le X )(**2 LN[X] LN[)(]-2
-------- --------- --------- --------- ---------

1 8 6.4e1 2.07'9442 4.3240n
2 8 6.4e1 2.07'9442 4.3240n
3 8 6.4e1 2.07'9442 4.3240n
4 8 6.4e1 2.07'9442 4.3240n
5 8 6.4e1 2.07'9442 4.3240n
6 8 6.4e1 2.07'9442 4.3240n
7 8 6.4e1 . 2.07'9442 4.3240n
8 8 6.4e1 2.07'9442 4.3240n
9 8 6.4e1 2.07'9442 4.3240n

10 8 6.4e1 2.07'9442 4.3240n
11 8 6.4e1 2.07'9442 4.3240n
12 8 6.4e1 2.07'9442 4.3240n .
13 8 6.4e1 2.07'9442 4.3240n
14 8 6.4e1 2.07'9442 4.3240n
15 8 6.4e1 2.07'9442 4.3240n
16 8 6.4e1 2.07'9442 4.3240n
17 8 6.4e1 2.07'9442 4.3240n
18 8 6.4e1 2.07'9442 4.3240n
19 8 6.4e1 2.07'9442 4.3240n
20 8 6.4e1 2.07'9442 4.3240n
21 8 6.4e1 2.07'9442 4.3240n
22 8 6.4e1 2.07'9442 4.3240n
23 8 6.4e1 2.07'9442 4.3240n
24 8 6.4e1 2.07'9442 4.3240n
25 8 6.4e1 2.07'9442 4.3240n
26 8 6.4e1 2.07'9442 4.3240n
27 8 6.4e1 2.07'9442 4.3240n
28 18.5 3.4225e2 2.917771 8.513386
29 19 3.61e2 2.944439 8.669n1
30 19 3.61e2 2.944439 8.669n1
31 8800 7. 744e7 9.082507 82.49193
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
43 0 0 0
49 0 0 0
50 0 0 0

••..•..•. ......... --------- -_ .. -- ...
S~tlor'l: 9072.5 n4427'92 74.03408 225.0948

: ••cs.......................................... .......................................................... :
Calculate d: d. ~lll-Z) • (1/n)·(SUI(II)-Z) d • 74787623 (normal distribution)

d • 48.28695 (log-normal distribution)................................................ • ..............................a ••••••••••a ••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
~=========s=========================================.======= ======================================================

Site:
Location:
Chemical:

Site ~ - DRMO
NSB-NLON, Groton, Connecticut
4,4 1 -DDE (ug/kg); All Soil

Date:
Fi lename:
Operator:

01/12/95

Icms
:====_==maa=====_======================================== ===============================~==a=========.===========:

Calculate W: W= (1/d)*(SumCAi*CX[n-i+1] _ X[f]»)**2
:---------------------------------------_ .._--------------_ ...---------------------------------------------------:

Normal Distrfbution:

SUlIII8 t ion:
SUlIII8tion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+1] - XCi]

8. 792e3
1.1e1
1.1e1

1.05e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - XCi])

3.7102e3
3.2131eO
2. 7225eO
2. 2523eO

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

3.7184e3
1.3827e7

Weale • .1848780 Wtable • .929 weele . Vtable • '.744122
C=========R~~.========.==C==== ::====:_::==:::==:::==:=::====•••:::=c



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site G. • DRMO
-NSB-NLON, Groton, Cornecticut
4,4'-DDE Cug/kg); -All Soil

Date:
Filename:
Operator:

01/12195

kms
:aa==-=====••====================================================c--===============---=============================:

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
:---------_ .. ---_ ...._----_ .. _-_ .. --_ .. --- .._----------- ..--- ....._---- ....._------_ .. -.--_.-_._-_.... ----_ ... -.-:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*CX [n- i +1] - X[i])
.--_ ...- ..-------_._-.- -_ ..----------------

.422 7.003065 2.955294
.2921 .8649974 .2526658
.2475 .8649974 .2140869
.2145 .8383292" .1798216
.1874 0 0
.1641 0 0
.1433 0 0
.1243 0 0
.1066 0 0
.0899 0 0
.0739 0 0
.0585 0 0
.0435 0 0
.0289 0 0
.0144 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

.-----_ ..
SUI'IIIII t ion: 3.601868
SUI'IIIIItion**2: 12.97345

Wcale = .2686741 Wtable • .929 we.le - Wtable " -.660326

Arithmetic Average: 292.6613 eoec-tric Mean: 10.89382



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical: 4,4'-DDT (ug/kg)i Site 6 - DRMOi NSB-NLON •
ter Matrix: ALL Soil

Enter rurber of sllq)les: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)**2 (Xi-Xbar)**2

1 8
2 8
3 8·
4 8
5 8
6 8
7 8
8 8
9 8
10 8
11 8
12 8
13 8
14 8
15 8
16 8
17 8
18 8
19 8
20 8
21 8
22 8
23 8
24 8
25 8

(26 8
27 18.5
28 19
29 19

. 30 33000
31 8
32
33
34
35

Mean: 1073.306

2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2;079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.079442
2.917771
2.944439
2.944439
10.40426
2.079442

o
o
o
o

2.430833
11.36835

1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1134878.
1112617.
1111562.
1111562.
1.0193e9
1134878.

o
o
o
o

5915.344

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.1234762

.2371080

.2637908

.2637908
63.57558
.1234762

o
o
o
o

1.501913

Upper 95X confidence 111I1t on arithmetic _en:
Upper 95X confidence li.it on geometric lINn:

287'9.293
81.71652



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
=.====.=.=========~============================================ =================a=================================

Site:
Location:
Chemical:

Site i - DRMO
NSB-NLON, Groton, Connecticut
4,4'-DDT (ug/kg); All Soil

Date:
Filename:
Operator:

01112/95

kms

(n must be >= 3)31Enter Number of OCcurrences (n):
:================================================================================================================:

r

:==============a=====================~=======~===================:====:==:====:===::=================-::=:=::===:

Enter Variates (X): SBq)le X X**2 LN[X] LN[x]-2
--- .. --_ .. ----.---- -----.--- --------- ----_ .. _--

1 8 6.4e1 2.079442 4.3240n
2 8 6.4e1 2.079442 4.3240n
3 8 6.4e1 2.079442 4.3240n
4 8 6.4e1 2.079442 4.3240n
5 8 6.4e1 2.079442 4.3240n
6 8 6.4e1 2.079442 4.3240n
7 8 6.4e1 2.079442 4.3240n
8 8 6.4e1 2.079442 4.3240n
9 8 6.4e1 2.079442 4.3240n

10 8 6.4e1 2.079442 4.3240n
11 8 6.4e1 2.079442 4.3240n
12 8 6.4e1 2.079442 4.3240n
13 8 6.4e1 2.079442 4.3240n
14 6.4e1 2.079442 4.3240n
15 6.4e1 2.079442 4.3240n
16 6.4e1 2.079442 4.3240n
17 6.4e1 2.079442 4.3240n
18 6.4e1 2.079442 4.3240n
19 6.4e1 2.079442 4.3240n
20 6.4e1 2.079442 4.3240n
21 6.4e1 2.079442 4.3240n
22 6.4e1 2.079442 4.3240n
23 6.4e1 2.079442 4.3240n
24 6.4e1 2.079442 4.3240n
25 6.4e1 2.079442 4.3240n
26 6.4e1 2.079442 4.3240n
27 6.4e1 2.079442 4.3240n
28 ,.. 3.422Se2 2.917771 8.513386
29 19 3.61e2 2.944439 8.669n1
30 ,. 3.61e2 2.944439 8.669n1
31 nooo , .08ge9 10.40426 108.2487
32 0 0 0
33 0 0 0
34 0 0 0
3S 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

...... - .. • * ......... --------- _.--_._--
"-tl~; Dl1J.\ '.-.0.9 75.35583 250.8516

:••====.==............................... ••• ••••••••••••••caE~============.==.e •••==.:
Calculate d: d • SuD(1l1-') ('Ift)-("" ,-,) • • 1.0533e9 (normal distribution)

• • 67.67412 (log-normal distribution)
ecce:••••••••••••••••••••••••••••••••••••• II ..•••••••••••••••••=====••••••••ac•••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
_==am=a=_======aaa===:Da::========================================c==:===:==:=:==:====:=====_=====================

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
4,4'-DDT (ug/kg); All Soil

Date:
Filename:
Operator:

01/12195

kms
:aaaa•••===========.==============================================================.===ma========~===.=z==========:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: • •• ---------._--------------------.---------------------- we:

Normal Distribution:

SUl'IlIIItion:
SUl'IlIIIt ion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[no i+1] - X[i]

3.2992e4
1.1e1
1.1e1

1.05e1
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

1.3923e4
3.2131eO
2.7225eO
2.2523eO

o
o

'0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

1.3931e4
1.9407e8

Weale = .1842487 Wtable .. .929 Wcalt - Wtable" -.744751
ce==:=ece:ecc=c•••===•••_ =:==::======:============:==:===::===e:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
.==~==••••aa=~=======-========.===========--===:m====:g========-=========--========== =cc=======:==========:=======

Site:
Location:
Chemical:

Site" • DRMO
NSB-NLON, Groton, Connecticut.
4,4 ' -DDT (ug/kg)i All Soil

Date:
Filerwne:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
..----_ .. -----------_ _ _---- .••..•....... _ _---.----------_ _-_ _----_ ---------_ _------_.-. .

Log-normal Distribution: Ai X[n-l+1] - X[fJ Ai*(X[n-i+1J - X[iJ)
____ a_e. ----------_._.- ----- ..._-----------

.422 8.324821 3.513075
.2921 .8649974 .2526658
.2475 .8649974 .2140869
.2145 .8383292 .1798216
.1874 0 0
.1641 0 0
.1433 0 0
.1243 0 0
.1066 0 0
.0899 0 0
.0739 0 0
.0585 0 0
.0435 0 0
.0289 0 0
.0144 0 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
S~tion: 4.159649
S~tion··2: 17.30268

\lcalc " .2556764 \ltable • .929 wealc • lItable " - .673324
:================••=======.====•••••••••••••••••••••••........~ =.===============================c.===._::

Arithmetic Average: 1073.306 coe-trlc Meen: 11.36835
c====:===c:••••••••••••••::: ================:c:===============a_:a=



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemical: Aroclor-1260 (ug/kg); Site 6 - DRMO; NSB-NLON
ter Matrix: All SoH

Enter number of samples: 31
Degrees of Freedom: 30 ......

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone. ) (Xi-Xbar)**2 (Xi -Xbar)**2

---------- ------------ ------------
1 1.85 •6151856 2718276• 24.63420
2 1.9 .6418539 2718111- 24.37019
3 1.9 •6418539 2718111 • 24.37019
4 52 3.951244 2555424. 2.647870
5 80 4.382027 2466688. 1.431480
6 80 4.382027 2466688. 1.431480
7 80 4.382027 2466688. 1.431480
8 80 4.382027 2466688. 1.4314SO
9 80 4.382027 2466688. 1.431480
10 SO 4.382027 2466688. 1.431480
11 SO 4.382027 2466688. 1.431480
12 80 4.382027 2466688. 1.431480
13 80 4.382027 2466688. 1.431480
14 80 4.382027 2466688. 1.431480
15 SO 4.382027 2466688. 1.431480
16 SO. 4.382027 2466688. 1.431480
17 250 5.521461 1961595. .0032502
18 450 6.109248 1441367. .2817235
19 550 6.309918 1211253. .5350147
20 1300 7.170120 122898.9 2.533344
21 1400 7.244228 62785.00 2.n4744
22 2100 7.649693 201987.9 4.289958
23 2200 7.696213 301874.0 4.4B4828
24 2200 7.696213 301874.0 4.4B4828
25 2400 7.783224 S61646.3 4.860935
26 2900 7.972466 1S610n. 5.731211
27 3100 8.039157 2100&49. 6.054976
28 3200 8.070906 .2400735. 6.212231
29 5100 8.536996 118985n 8.752867
30 11000 9.305651 87411853 13.89187
31 12000 9.392662 1.071118 14.S4805
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: 1650.569 5.578471 1918.034 2.398889
264.6667

Upper 95% conf idence I illlit on arithmetic ..... : lS46.0'53
Upper 95% conf idence Ihnl t on geometric ...,: S26~.SO

,



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
..aau-a=aa:a=.=m=====a==~===========a=a=========--"=c=====~=================ca•••==========a=====================

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Aroclor-1260 (ug/kg); All Soil

Date:
Fil_:
Operator:

01/12/95

kms

.' Enter Number of OCcurrences (n): 31 (n DUSt be >= 3)
:a================================================================================c=================-=-==========:

Enter Variates (X): S~le X X-2 LNDC] LNDC]-2
-------- ----.---- --------- --------- ---------

1 1.85 3.4225eO .6151856 .3784534
2 1.9 3.61eO .6418539 .4119764
3 1.9 3.61eO .6418539 .4119764

'. 4 52 2.704e3 3.951244 15.61233
5 80 6.4e3 4.382027 19.20216
6 80 6.4e3 4.382027 19.20216
7 80 6.4e3 4.382027 19.20216
8 80 6.4e3 4.382027 19.20216
9 80 6.4e3 4.382027 19.20216

10 80 6.4e3 4.382027 19.20216
11 80 6.4e3 4.382027 19.20216
12 80 6.4e3 4.382027 19.20216
13 80 6.4e3 4.382027 19.20216
14 80 6.4e3 4.382027 19.20216
15 80 6.4e3 4.382027 19.20216
16 80 6.4e3 4.382027 19.20216
17 250 6.25e4 5.521461 30.48653
18 450 2.025e5 6.109248 37.32291
19 550 3.025e5 6.309918 39.81507
20 1300 1.69e6 7.170120 51.41061
21 1400 1.96e6 7.244228 52.47883
22 2100 4.41e6 7.649693 58.51780
23 2200 4.84e6 7.696213 59.23169
24 2200 4.84e6 7.696213 59.23169
25 2400 5.76e6 7.783224 60.57858
26 2900 8~41e6 7.972466 63.56021
27 3100 9.61e6 8.039157 64.62805
28 3200 1.024e7 8.070906 65.13953
29 5100 2.601e7 8.536996 72.88030
30 11000 1.21e8 9.305651 86.59513
'31 12000 1.44e8 9.392662 88.22210
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 ", 0 0

••....... . .. _--_.- --------- ._-------
S~tlon: 51167.65 1.4342e8 172.9326 1137.340

: ••RR.........................................................~.............................===••••••••••••••••••:
Calculate d: d· SuaCXI"Z) • (1/n)-CSUI(II)"Z) d • 2.5896e8 (normal distribution)

d • 172.6400 (log-normal distribution)
••a=••Rc:.......................................................~••••••••••••••••=.==.=============D=.=========



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE TWO OF THREE
_=====...=============a====================================:======:=::====:===::=========::========:::============

Site:
Location:
Chemical:

Site" - DRMO
'NSB-NLON, Groton, Connecticut
Aroclor-1260 (US/kg); All Soil

Date:
Fi leneme:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sun(Ai*(X[n-i+1] - X[l]»)**2
: ._. . --.--------_ .....•. _----.---_.-.---------------------- a:

Nonmel Distribution:

S\.IIIIIlltion:

S\.IIIIIlltion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.1998e4
1.0998e4
5.0981e3
3.148e3
3.02e3
2.82e3
2.32e3

·2.12e3
2.12e3
2.02e3
1.32e3
1.22e3
4.7e2
3.7e2
1.7e2

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] .- Xli])

5.0632e3
3.2125e3
1.2618e3
6.7525e2
5.6595e2
4.6276e2
3.3246e2
2.6352e2
2.259ge2
1.8160e2
9.7548e1
7.137e1

2.0445e1
1.0693e1
2.448eO

o
o
o
o
o
o
o
o
o
o

1.244&4
1.5494e8

Wcelc .. .5983208 Wtable .. .929 wealc - Wtable = -.330679



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site (i - DRMe
NSB-NLON, Groton, Connecticut
Aroclor-1260 (ug/kg); All Soil

Date:
Fileneme:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(AI*(Xln-;+1] - Xli]»)**2
-_._._--------._----_._-.----_._-------_.- .._----_._.-.-.---------_._.----_....-._-----------------------------_.­. .

Log-nonnel Distribution:

SU'IIIl8t ion:
SU'IIIl8t i on**2:

A;

.422
•2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

Xln·i+1] - Xli]

8.m476
8.663797
7.895142
4.119662
3.657131
3.590439
3.401197
3.314186
3.314186
3.267666
2.862201
2.788093
1.927892
1.n7221
1.139434

o
o
o
o
o
o
o
o
o
o

Ai*(Xln-;+1] - Xli])

3.704095
2.530695 .
1.954048
.8836676
.6853463
.5891911
.4873916
.4119533
.3532922
.2937632
.2115166
.1631034
.0838633
.0499167
.0164079

o
o
o
o
o
o
o
o
o
o

12.26806
150.5054

Wcalc = .87178n Wtebl. * .92'9 ••Ie • "Ubi•• -.osn13
:=====.===.:====ca:.== MM.._ '••••••MM.._ c.s==.====••==••aD:••••::

Arithmetic Averege: '650.~ '--'riC ...,,: 264.6667
============.======== MMNN._._.._ : :=======a=._._.=:a



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem!cal:
er MatrlX:

Arsenic (~9/k9); Site 6 • DRMO; NSB-NLON
All Sol l

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone. ) (Xl -Xbar)**2 (Xl -Xbar)**2

1 1.1
2 1.2
3 1.4
4 1.4
5 1.5
6 1.5
7 1.5
8 1.6
9 ·'.8
10 1.9
11 2
12 2
13 2.1
14 .2.3
15 2.3
16 2.3
17 2.4
18 2.6
19 2.6
20 2.8
21 2.9
22 3
23 3.1
24 3.3
25 3.4
26 3.4
27 3.7
28 5.2
29 5.4
30 6.5
31 7.5
32
33
34
35

Mean: 2.764516

.0953102

.1823216

.3364722

.3364722

.4054651

.4054651

.4054651

.4700036

.5877867

.6418539

.6931472

.6931472

.7419373

.8329091

.8329091

.8329091

.8754687

.9555114

.9555114
1.029619
1.064711
1.098612
1.131402
1.193922
1.223775
1.223775
1.308333
1.648659
1.686399
1.871802
2.014903

o
o
o
o

.8959994
2.449783

2.770614
2.447711
1.861904
1.861904
1.599001
1.599001
1.599001
1.356098
.9302914
.7473881
.5844849
.5844849
.4415817
.2157752
.2157752
.2157752
.1328720
.0270656
.0270656
.0012591
.0183559
.0554527
.1125494
.2867430
.4038398
.4038398
.8751lO1
5.931~

6.945775
13.95384
Z2.42481

o
o
o
o

1.534394

.6411031

.5093360

.3130706

.3130706

.2406238

.2406238

.2406238

.1814724

.0949951

.0645899

.0411490

.0411490

.0237351

.0039804

.0039804

.0039804

.0004215

.0035417

.0035417

.0178543

.0284635

.0410520

.0554145

.0887582

.1074372

.1074372

.1700189

.5664960

.6247)15

.9521912
1.Z51945

o
o
o
o

Upper 95X confidence l illlit on arithmetic _:
Upper 95X confidence limit on geometric -.en:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Arsenic (mg/kg); All Soil

Date:
Filename:
Operator:

01/12/95

Ians

: Enter Number of OCcurrences (n): 31 (n must be >= 3)
:==========================================================D=D=======================~===.===~=========~========:

Enter Variates (X): $lIq)le X X-2 LN [X) LN[X)-2
-------- --------- --------- ___ a_a_e. ---------

1 1.1 1.21eO .0953102 .0090840
2 1.2 1.44eO .1823216 .0332412
3 1.4 1.96eO •3364n2 .1132136
4 1.4 1.96eO •3364n2 .1132136 .
5 1.5 2.25eO .4054651 •1644020
6 1.5 2.25eO .4054651 .1644020
7 1.5 2. 25eO .•4054651 .1644020
8 1.6 ·2.56eO .4700036 .2209034
9 1.8 3.24eO .5877867 .3454932

10 1.9 3.61eO .6418539 .4119764
11 2 4eO .69314n .4804530
12 2 4eO .69314n .4804530
13 2.1 4.41eO .7419373 .5504710
14 2.3 5.29eO .8329091 .6937376
15 2.3 5.29eO .8329091 .6937376
16 2.3 5.29eO .8329091 .6937376
17 2.4 5.76eO .8754687 .7664455
18 2.6 6.76eO .9555114 .9130021
19 2.6 6.76.0 .9555114 .9130021
20 2.8 7.84.0 1.029619 1.060116
21 2.9 8.41eO 1.064711 1.133609
22 3 9eO 1.098612 1.206949
23 3.1 9.61eO 1.131402 1.280071
24 3.3 1.08ge1 1.193922 1.425451
25 3.4 1.156e1 1.223775 1.497626
26 3.4 1. 156e1 1.223775 1.497626
27 3.7 1.36ge1 1.308333 1.711735
28 5.2 2.704e1 1.648659 2.718075
29 5.4 2.916e1 1.686399 2.843941
30 6.5 4.225e1 1.871802 3.503643
31 7.5 5.625e1 2.014903 4.059834
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0......... . ........ ..... ---- ---- .....
~tlan: 15.7 307.55 27.77598 31.86405

:••a:.=........................................... ............................................................ :
Calculate d: d • SuD(1l1-2) . (1/n)8("-'I. )-2) d • 70.63097 (normal distribution)

d • 6.976788 (lOll-normal distribution)
DC••::_........................................ F .....••......................: ••••••===•••••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a=======================~================================~==============.=a======================================

Site:
Location:
Chemical:

Site i . DRMO
NSB-NLON, Groton, Connecticut
Arsenic (~/kg); ALL Soil,

Date:
F.i lensme:
Operator:

01/12/95

kms
:=c=================_====================================e=ma=======a=_.::===:====::==::.a.:::::=:==._.===_===cc=:

Calculate W: W.. (1/d)*(Sum(Ai*(X[n-i+1J - X[iJ»)**2
------._ ... ---_ .. -----------_.--------_._---_ .._--------------- .....--._------_._-----_.---- .....--------- .._.---­. .

Normal Distribution:

SUTI1IlItion:

SUTI1IlI t i on**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

x[n- i+1J - X[iJ

6.4eO
5.3eO

4eO
3.8eO
2.2eO
1.9eO
1.9eO
1.7eO
1.3eO
1.1eO
ge-1
8e-1
5e-1
3e-1
1e-1

o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1J - X[iJ)

2.7008e0
1.5481eO

9.ge-1
8.151e-1
4.123e-1
3.118e-1
2. 723e-1
2.113e-1
1.386e-1
9.88ge-2
6.651e-2
4.68e-2

2.175e-2
8.67e-3
1.44e-3

o
o
o
o
o
o
o
o
o
o

7.6443eO
5.8436e1

~eale .. .82733n ~able • .929 we.le - ~able" - .101663
c==========••c.::====:=.:::: e••========================================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE THREE OF THREE
a=====-======"===================================-=====================~======= ==c=============:=================

Site:
Location:
Chemical:

." Calculate W:

Site, - DRMO
NSB-NLUN, Groton, Connecticut
Arsenic (mg/kg); All Soil

Ws (1/d)*(Sum(AI*(X[n-I+1] - X[I]»)**2

Date:
FI lerwne:
Operator:

01/12/95

: __ •• -_ •• _-_ •• -----_ •••••• --------------- •• -------.-------- a:

Log-normal Distribution: Al X[n- i+1] - XU] Ai*(X[n-I+1]"- X[I])
-------- ----.---------. ._._-----------.-_.-

.422 1.919593 .8100682
.2921 1.689481 .4934973
.2475 1.349927 .3341069

". .2145 1.312186 .2814640
.1874 .90286n .1691974
.1641 .8183103 .1342847 "
.1433 .8183103 .1172639
.1243 .7239188 .0899831
.1066 .5436154 .0579494
.0899 .4567584 .0410626
.0739 .3715636 .0274585
.0585 .3364722 .0196836
.0435 .2135741 .0092905
.0289 .1226023 .0035432
.0144 .0425596 .0006129

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

------.-.
Sl.I1III8 t ion: 2.576020
Sl.I1III8tion**2: 6.635Sn

Wcalc s .9511364 Wtable • .929 wealc - Wtable • .0221364

Arithmetic Average: 2.764516 Gealletri c Mean: 2.449783



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

ter Chemi cal: Beryllium (~g/kg); Site 6 - DRMO; NSB-NLON
ter Matrix: All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone:. log(Conc:. ) (Xi-Xber)**2 (Xi -Xber)**2
._-------- ------------ ------------

1 .22 -1.51413 .5318173 .9573440
2 .22 -1.51413 .5318173 .9573440
3 .22 -1.51413 .5318173 .9573440
4 .23 -1.46968 .5173322 .8723332
5 .25 -1.38629 .4889618 .7235309
6 .3 -1.20397 .4215360 .4466044

7 .31 -1.17118 .4086509 .4038537
8 .31 -1.17118 .4086509 .4038537
9 .35 -1.04982 .3591102 .2643337
10 .37 -.994252 .3355399 .2102810
11 .38 -.967584 .3240547 .1865340
12 .39 - .941609 .3127696 .1647713
13 .4 - .916291 .3016844 .1448583
14 .41 -.891598 .2907993 .1266719
15 .45 - .798508 .2492586 .0690741
16 .5 - .693147 .2018328 .0247933
17 .5 - .693147 .2018328 .0247933
18 .52 -.653926 .1842625 .0139803
19 .54 -.616186 .1674922 .0064799
20 .54 -.616186 .1674922 .0064799
21 .54 -.616186 .1674922 .0064799
22 .79 -.235n2 .0253631 .0899795
23 .887 -.119910 .0038761 .1n8712
24 1 0 .0025747 0
25 1.2 .1823216 .0628715 .5155380
26 1.2 .1823216 .0628715 .5155380
27 1.3 .2623643 .1230199 .6368877
28 1.8 .5877867 .7237618 1.262196

! 29 1.9 .6418539 .9039102 1.386605
30 3.3 1.193922 5.525988 2.991553
31- 8.1 2.091864 51.13311 6.904031
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: .9492581 -.535688 1.479544 .8455164
.5852664

Upper 95X confidence ll.lt on arlthtnetlc .en: 1.400209
Upper 95X confidence ll.lt on geometric .en: 1.184441



SHAPIRO AND WILl WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
D~===aa=====.====D.==========.==a==========================a::============D.======================================

Site:
Location:
Chemical:

Site ~ - DRMO
NSB-NLON, Groton, Connecticut
Beryllium (~kg); All Soil

Date:
FHeNne:
Operator:

01/12/95

kms

Enter Number of OCcurrences (n): 31 (n nust be >= 3)
:======aa========aaaa=====================================================cs============================_========:

Enter Variates (X): SBq)le X X**2 LN [X] LN[x]-2
..------ ----._--- --------- --------- _._.-----

1 .22 4.84e-2 -1.51413 2.292583
2 .22 4.84e-2 -1.51413 2.292583
3 .22 4.84e·2 -1.51413 2.292583
4 .23 5.2ge-2 -1.46968 2.159947
5 .25 6.25e-2 -1.38629 1.921812
6 .3 ge-2 -1.20397 1.449551
7 .31 9.61e-2 -1.17118 1.371670
8 .31 9.61e-2 -1.17118 1.371670
9 .35 1.225e-1 -1.04982 1.102126

10 .37 1.36ge-1 -_994252 .9885376
11 .38 1.444e-1 -.967584 .9362188
12 .39 1.521e-1 -.941609 .8866266
13 .4 1.6e-1 -.916291 .8395887
14 .41 1.681e-1 -.891598 •19494n
15 .45 2.025e-1 -.1'98508 .6376145
16 .5 2.5e-1 -.693147 .4804530
17 .5 2.5e-1 -.693147 .4804530
18 .52 2.704e-1 -.653926 .4276198
19 .S4 2.916e-1 -.616186 .37'96854
20 .S4 2.916e-1 -.616186 .37'96854
21 .S4 2.916e-1 -.616186 .37'96854
22 .1'9 6.241e-1 -.235n2 .0555650 ..
23 .887 7.868e-1 -.119910 .0143785
24 1 1eO 0 .0
25 1.2 1.44eO .1823216 .03321012
26 1.2 1.44eO .1823216 .0332412
27 1.S 1.6geO .2623643 .0688350
28 1.. 3.24eO .5877867 .3454932
29 1.f S.61eO .6418539 .4119764
30 S.S 1.0llge1 1.193922 1.425451
31 .. , '.~1.1 2.091864 4.375895
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

.......... . .......... ..-------- -----.---
~tl ..: It ..r ft.tG'5J7 -16.6063 30.629n

:====••=•••••••••••••••••••••••••••••••••• • 1 I E........................................ :

Calculate d: d • SUll(1l'-21 C1",)·(.... ,-ell •• 65.67155 (normal distribution).. . 21.73390 (log-normal distribution)
=======~==.c.==......................... I' •• I •• •..................._••••==••••:••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
.=~==c~=============================================== ============================================================

Site:
Location:
Chemical:

Site, - DRMa
NSB-NLON, Groton, Connecticut
Beryllium Cmg/kg)i All ~o~l

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
-._----_.----.-----_._----_ ..... --- ...------_.--- .... -.- ... ---- ....-------------------------._._---._.----.- .... -­. .

Normal Distribution:

Sl.mlI8t; on:
Sl.mlI8tion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

7.BBeO
3.08eO
1.68eO
1.57eO
1.05eO

ge-1
8.ge-1
6.ge-1

5.37e-1
4.2e-1
1.6e-1
1.5e-1
1.4e- 1
1. 1e- 1

5e-2
o
o
o
o
o
o
o
o
o
o

Ai*CX[n-i+1] - Xli])

3.3254eO
8.997e-1
4.158e-1
3.368e-1
1.96&!-1
1.4ne-1
1.275e-1
8.5ne-2
5.724e-2
3.n6e-2
1.182e-2
8.rne-3
6.0ge-3

3.17ge-3
7.2e-4

o
o
o
o
o
o
o
o
o
o

5.660geO
3.2046e1

Wcalc = .4879788 Wtable • .929 WCalc - Wtable = -.441021
=========================c.======a••••••••••••••••••••••••••aa••••••••e======::=:=========:=======::=============:



SHAPIRO AND WILK WTEST FOR-GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site. - DRMO
NSB-NLON, Groton, Connecticut
Beryllium Cmg/kg)i All Soil

Date:
Ftleneme:
Operator:

01/12195
-v
kills

Calculate W: W= C1/d)*CSumCAi*CX[n-i+1] - X[i]»)**2
: •• •• ------------------------------------------------------ a:

Log-nonnel Distribution: Ai X[n- i+1] - X[i] AI*CX[n-i+1] • X[i])._.--_.- --------------- --------------------
.422 3.605992 1.521729

.2921 2.708050 .1910215

.2475 2.155982 .5336055

.2145 2.057463 .4413257

.1874 1.648659 .3089586

.1641 1.386294 .2274909

.1433 1.353505 .1939572

.1243 1.171183 .1455780

.1066 .9299118 .0991286

.0899 .7585299 .0681918

.0739 .3513979 .0259683

.0585 .3254224 .0190372

.0435 .3001046 .0130545

.0289 .2376717 .0068687

.0144 .1053605 .0015172
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlITI8t Ion: 4.375992
SUlITI8t Ion**2: 19.14931

Wcalc • .8810800 Wteble • .929 wealc • Wteble c - .047920

Arithmetic Average: .9492S81 eoec-etrlc Me.... : .5852664



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

"

•

ter Chemical:
ter Matrix:

Boron (mg/kg)i Site 6 - DRMOi NSB-NLON
All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Melin:

Cone.

20
20
20
20
20
20
20
20
20
20
20
20
20
41
43
44

46
48
53
58
59
73
80
98

106
112
112
121
141
260

2810

147.2581

log(Conc.)

2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
2.995732
3.7135n
3.761200
3.784190
3.828641
3.871201
3.970292
4.060443
4.077537
4.290459
4.382027
4.584967
4.663439
4.718499
4.718499
4.795791
4.948760
5.560682
7.940940

o
o
o
o

3.890828
48.95139

(Xi -Xbar)**2

16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
16194.61
11290.78
10869.74
10662.23
10253.20
9852.163
8884.583
7967.002
7789.486
5514.260
4523.647
2426.357
1702.228
1243.131
1243.131
6119.4860
S9.16337
12710.74
7090195.

o
o
o
o

(Xi-Xbar)**2

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.8011958

.0314196

.0168033

.0113717

.0038671

.0003852

.0063146

.0287694

.0348605

.1597055

.2412764

.4818300

.5969284

.6850396

.6850396

.8189578
1. 119221
2.788412
16.40341

o
o
o
o

1.072834

Upper 95X confidence li.lt on arithmetic -.en:
Upper 95X confidence li.lt on ge<lllletric -.en:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
_========gma======••================mm===s===============a:=======================================================

Site: SI te C. - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Filename:
.Chemlcal: Boron (ms/kg); All Soil Operator: Ians

:aaa.=••==•••=Da.aD="===S==========.===a:=~====.========:======a=====.====a====== ......===~aa====.=.====.===:==:
Enter Number of OCcurrences (n): 31 (n nust be >= 3)

:==============================================================================================::================:
Enter Variates (X): S..,le X X-2 LN [X] LN[X]-2

-------- .-------- --------- .-------- ---------
1 20 4e2 2.995732 8.974412
2 20 4e2 2.995732 8.974412
3 20 4e2 2.995732 8.974412
4 20 4e2 2.995732 8.974412
5 20 4e2 2.995732 8.974412
6 20 4e2 2.995732 8.974412
7 20 4e2 2.995732 8.974412
8 20 4e2 2.995732 8.974412

, . 9 20 4e2 2.995732 8.974412
10 20 4e2 2.995732 8.974412
11 20 4e2 2.995732 8.974412
12 20 4e2 2.995732 8.974412
13 20 4e2 2.995732 8.974412
14 41 1.681e3 3.7135n 13.7'9062
15 43 1.849e3 3.761200 14.14663
16 44 1.936e3 3.784190 14.32009
17 46 2.116e3 3.828641 14.65849
18 48 2.304e3 3.871201 14.98620
19 53 2.809e3 3.970292 15.76322
20 58 3.364e3 4.060443 16.48nO
21 59 3.481e3 4.077537 16.62631
22. 73 5.329e3 4.290459 18.40804
23 80 6.4e3 4.382027 19.20216
24 98 9.604e3 4.584967 21.02193
25 106 1.1236e4 4.663439 21.74766
26 112 1.2544e4 4.718499 22.26423
27 112 1.2544e4 4.718499 22.26423
28 121 1.4641 e4 4.795791 22.99961
29 141 1.9881e4 4.948760 24.49022
30 260 6.76e4 5.560682 30.92118
31 2810 7.8961e6 7.940940 63.05852
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
:sa 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0,. 46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

•...•.•.. ....---_. _._------ ---------
S~tion: 4565 8080619 120.6157 503.8239

:............................................................................••••••••••••••a.=••=.am••••a.=••••aa:
Calculllte d: d •

d •
7408386. (normal distribution)
34.52915 (log-nonnal distribution)



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
.========================~~=============================== ====================================================:==

Site:
Location:.
.Chemical:

Site C, • DRMO
NSB-NLON, Groton, Connecticut
Boron (mg/kg)i All Soil

Date:
Filename:
Operator:

01/12/95

kms
:==aa=================================================.=._C_===C=::CCD::======_:_:========_:=:====:=======::=====:

Calculate W: W= (1/d)*(SumCAi*(X[n-i+1] • X[i]»)**2
.. --_ ----_ _--.----_. __ -- ------_ ----.----_.-- -----_ .. __ _-------------_ _-------_ -. .

Normal Distribution:

Sl.mlI8t ion:
Sl.mlI8t i on**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

2.79e3
2.4e2

1.21e2
1.01e2
9.2e1
9.2e1
8.6e1

. 7.Se1
6e1

5.3e1
3.ge1
3.Se1
3.3e1

7eO
3eO

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] • X[i])

1.1774e3
7.0104e1
2.9948e1
2.1665e1
1.7241e1
1.5097e1
1.2324e1
9.6954eO
6.396eO

4.7647eO
2.8821eO
2.223eO

1.4355eO
2.023e-1
4.32e-2

o
o
o
o
o
o
o
o
o
o

1. 3714e3
1.8807e6

Weale & .2538661 Wtable • .929 Weale - Wtable = -.675134
ac====::==ac:::==::=:===:=::=::::=:a••••••••=••••••••••a.acc••••••••c::===:========:=========:=========:==========



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
ca====_aa====_=============-==a:==••=============--=========:a:========:_=-==_••••a:_=:==::=::========:========::==

Site:
Location:
Chemical:

Site ~ - DRNa
NSB-NLON, Groton, Connecticut
Boron (mg/kg)i All Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: •••••• •••• __ ••• • __ ••• --._._ ••• -._._---------------- •• _•• - ••••• _.- .••••••. _. a:

Log-normal Distribution:

Sl.II'Ill8tion:
Sl.II'Ill8tion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

4.945207
2.564949
1.953028
1.800058
1.n2767
1.n2767
1.667707
1.589235
1.386294
1.294n7
1.081805
1.064711
.9745596
.1576289
.0674413

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xm)

2.086878
.7492217
.4833743
.3861125
.3228465
.2827060
.2389824
.1975419
.1417790
.1163960
.07'99454
.0622856
.0423933
.0045555
.0009712

o
o
o
o
o
o
o
o
o
o

5.154069
26.56443

Wcalc = .7693332 Wtabl•• .929 wele • Wtllbl•• -.159667
:==========eBa.c.c==.====.=====••••••,••••••~.~M.~...•'•...~MM__ E cc:=========:==:=:===::::•••••:===:

Arithmetic Aver8ge: 147.2Sl1 "--"r. C ...,,: 48.95139



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Cadmium (mg/kg)i Site 6 - DRMOi NSB-NLON
ALL Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CROL for non-detects)

No. Cone. log(Cone. ) (Xi -Xbar)**2 (Xi-Xbar)**2

1 .225
2 .94
3 1
4 1.7
5 2.2
6 2.2
7 2.4
8 2.4
9 2.5
10 2.6
11 2.8
12 2.9
13 2.9
143.1
15 3.7
16 3.9
17 4
18 4.1
19 4.9
20 4.9
21 5.7
22 5.8
23 6.2
24 6.4
25 6.6
26 6.6
27 6.7
28 8.3
29 10.8
30 14.6
31 15.1
32
33
34
35

Mean: 4.779516

-1.49165
-.061875

o
.5306283
.7884574
.7884574
.8754687
.8754687
.9162907
.9555114
1.029619
1.064711
1.064711
1.131402
1.308333
1.360977
1.386294
1.410987
1.589235
1.589235
1.740466
1.757858
1.824549
1.856298
1.887070
1.887070
1.902108
2.116256
2.379546
2.681022
2.714695

o
o
o
o

1.285780
3.617490

20.74362
14.74188
14.28474
9.483420
6.653903
6.653903
5.662097

'-'5.662097
5.196194
4.750291
3.918484
3.532581
3.532581
2.820774
1.165355
.m5486
.6076454
.4617422
.0145164
.0145164
.8472906
1.041387
2.017774
2.625968
3.314162
3.314162
3.688258
12.39381
:56.24623
96."'90
106.~124

o
o
o
o

3.~~

7.714147
1.816176

o
.5702548
.2473302
.2473302
.1683557
.1683557
.1365226
.1090776
.0656185
.0488718
.0488718
.0238327
.0005086
.0056545
.0101031
.0156767
.0920848
.0920848
.2067391
.22285n
.2902719
.3254903
.3615488
.3615488
.31'98~91

.6896889
1.196323
1.946698
2.041796

o
o
o
o

.80a3662

Upper 951 confidence limit on arithmetic -.en:
Upper 951 confidence limit on geometric -.en:

S.163012
6.~



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
.=======:a======~======================.======================--=========== ========================================

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Cadmium (mu/kg); All Soil

Date:
Fil__:

Operator:

01/12/95

kms
:..=.....=====&===.=======.=====a======cca=======-==-~====~=====.=============a======._=======================:

: Enter Number of OCcurrences (n): 31 (n nust be >= 3)
:===================================================================================================a=~=========:

Enter Variates (X): S8q)le X X-2 LN [X] LN[x]-2
___ we_e. -----_ ... .... - .. _- --------- ------.--

1 .225 5.063e-2 -1.49165 2.225034
2 .94 8.836e-1 -.061875 .0038286
3 1 1eO 0 0
4 1.7 2.89eO .5306283 .2815663 .
5 2.2 4.84eO .7884574 •6216650
6 2.2 4.84eO ~7884574 .6216650
7 2.4 5.76eO .•8754687 .7664455
8 2.4 5.76eO .8754687 .7664455
9 2.5 6. 25eO .9162907 .8395887

10 2.6 6.76eO .9555114 .9130021
11 2.8 7..84eO 1.029619 1.060116

'-'12 2.9 8.41eO 1.064711 1.133609
13 2.9 8.41eO 1.064711 1.133609
14 3.1 9.61eO 1.131402 1.280071
15 3.7 1.36ge1 1.308333 1.711735
16 3.9 1.521e1 1.3609n 1.852257
17 4 1.6e1 1.386294 1.921812
18 4.1 1.681e1 1.410987 1.990884
19 4.9 2.401e1 1.589235 2.525669
20 4.9 2.401e1 1.589235 2.525669
21 5.7 3.24ge1 1.740466 3.029223
22 5.8 3.364e1 1.757858 3.090064
23 6.2 3.844e1 1.824549 3.328980
24 6.4 4.096e1 1.856298 3.445842
25 6.6 4.356e1 1.887070 3.561032
26 6.6 4.356e1 1.887070 3.561032
27 6.7 4.48ge1 1.902108 3.618013
28 8.3 6.88ge1 2.116256 4.478537
29 10.8 1.1664e2 2.379546 5.662240
30 14.6 2.1316e2 2.681022 7.187876
31 15.1 2.2801e2 2.714695 7.369568
32 0 0 0
33 0 0 0
34 0 0 0
35 O. 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
4& 0 0 0
49 0 0 0
50 0 0 0

•........ .- .... _.. ._---- .... .- .. ------
~tlon: '41.165 ,oa7.274 39.85919 n.50708

:.=••••D...................................~.......................................ac•••••••=a.a•••••••••••••••• :

Calculate d: d • SUlt(XI"Z) . ('/n)·(~.I)..Z) d • 379.11n (normal distribution)
d • 21.25691 (log-normel distribution)

•=========........................................................................................................



SHAPIRO AND WllK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
===========================acaa========================== =================================D=============~====== ===

Site:
location:
Chemical:

Site, • DRMO
NSB-NlON, Groton, Connecticut
Cadmium (mg/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms
:===============================================================c=:======::====:=============:=======:====_=e=c==:

Calculate W: W" (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: .._-------------_._------------------------------_._.-----------------------.-----------------------------------:

Normal Distribution:

SlIl1ll8 t ion:
SlIl1ll8t i on"2:

Ai

.422
.2921­
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X[i]

1.4875e1
1.366e1

9.8eO
6.6eO
4.5eO
4.4eO
4.2eO

4eO
3;7eO
3.2eO
2.9eO

2eD
2eD
1eD

3e-1
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

6.2773eO
3.9901 eO
2.4255eO
1.4157eO
8.433e-1
7.220e-1
6.01ge-1
4.972e-1
3.944e-1
2.8ne-1
2.143e-1
1.17e-1
-8.7e-2
2.8ge-2
4.32e-3

o
o
o
o
o
o
o
o
o
o

1.7'907e1
3.2065e2

Wcalc " .84576n Wtable • .929 weale • Wteble" - .083232
ceDe:cae•••••ca••: ••::a::_::== =••=::=:====:=:::==:=:========:::::_c=:=



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Si te " - DRMO
NSB-NLON" Groton, Connecticut
Cadmium (mg/kg)i All Soil

Date:
Filename:
Operator:

01112195

:========a=======================================================================================================:
:' Calculate W: Wc (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:-------------------------_ __ _----_._--_ ---- - -----_ ---_ -----_ _-_ ..--_ _---:

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X[n-i+ll - X[i])
_._._.-- ._-----------.- ....._---_ ...._-----

.422 4.206350 1.775080
.2921 2.742897 .8012002
.2475 2.379546 .5889377

'. .2145 1.585627 .3401170
.1874 1.113650 .2086980
.1641 1.098612 .1802823
.1433 1.011601 .1449624
.1243 .9808293 .1219171
.1066 .9082586 .0968204
.0899 .8023465 .0721309
.0739 .7108468 .0525316
.0585 .5245245 .0306847
.0435 .5245245 .0228168
.0289 .2795849 .0080800
.0144 .0779615 .0011226

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
S~tlon: 4.413362
S~tion··2: 19.47776

Wcalc It .9163026 Wtable • .929 Wc:alc - Wtable • -.012697

Arithmetic Average: 4.T7'9516 ~trlc Mean: 3.617490



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Copper (mg/kg)i Site 6 - DRMOi NSB-NLON
All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Cone.) (Xi -Xbar)**2

1 10.6
2 20.4
3 21
4 22.6
5 26.3
6 29.5
7 32
8 32.8
9 33.5
10 33.9
11 39.2
12 50.6
13 59.7
14 65.6
15 67.5
16 105
17 120
18 168
19 227
20 258
21 261
22 312
23 362
24 380
25 513
26 599
27 1040
28 1230
29 2730
30 3020
31 12800
32
33
34
35

Mean: 795.8129

2.360854
3.015535
3.044522
3.117950
3.269569
3.384390
3.465736
3.490429
3.511545
3.523415
3.6686n
3.923952
4.089332
4.183576
4.212128
4.653960
4.787492
5.123964
5.424950
5.552960
5.564520
5.743003
5.891644
5.940171
6.240276
6.395262
6.946976
7.114769
7.912057
8.013012
9.45noO

o
o
o
o

4.936252
139.2474

616559.3
601265.2
600335.0
597858.2
592150.1
587235.5
583410.2
582188.7
581121.0
580511.3
5n463.1
555342.3
541862.2
533210.9
530439.7
4m22.5
456723.1
394149.0
323548.1
289242.7
286024.8
234074.9
188193.6
172900.4
79983.14
38735.32
59627.34
188518.4
3741080.
4947008.
1.4410es

o
o
o
o

2342.602

6.6326n
3.689156
3.578642
3.306224
2.777834
2.408276
2.162419
2.090407
2.029790
1.996110
1.606748
1.024753
.71n742
.5665223
.5243568
.0796888
.0221297
.0352356
.2388253
•38032n
•394n06
.6508467
.912n34
1.007853
1.7004n
2.128708
4.043009
4.745936
8.85S412
9.466450
20.43897

o
o
o
o

1.734095

1509.815
1845.861

Upper 95X confidence l illlit on arithmetic • .,,:
Upper 95X confidence li.it on geometric • .,,:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
D=a=====.======DD=====.=================~======--a======&=====a ======-=============================================

Site:
Location:
Chemical:

Site Ii - DRMO
NSB-NLON, Groton, Connecticut
Copper (mg/kg)i All Soil

Date:
FileNllle:
Operator:

01/12/95

kms

: Enter Number of OCcurrences (n): 31 (n must be >= 3)
:==================c===z=============••:c=========:========-====e=ac=:=====a===:::======::::======:===:=::=======:

Enter Variates (X): S~le X X**2 LN[Xl LN[Xl**2
-------- --------- ----._--- --------- ---.-----

1 10.6 1.1236e2 2.360854 5.573632
2 20.4 4.1616e2 3.015535 9.093451
3 21 4.41e2 3.044522 9.269117
4 22.6 5.1076e2 3.117950 9.721612
5 26.3 6.916ge2 3.269569 10.69008
6 29.5 8.7025e2 3.384390 11.45410
7 32 1.024e3 3.465736 12.01133
8 32.8 1.0758e3 3.490429 12.18309
9 33.5 1.1223e3 3.511545 12.33095

10 33.9 1.1492e3 3.523415 12.41445
11 39.2 1.5366e3 3.668677 13.45919
12 50.6 2.5604e3 3.923952 15.39740
13 59.7 3.5641e3 4.089332 16.72264
14 65.6 4.3034e3 4.183576 17.50231
15 67.5 4.5563e3 4.212128 17.74202
16 105 1.1025e4 4.653960 21.65935
17 120 1.44e4 4.787492 22.92008
18 168 2.8224e4 5.123964 26.25501
19 227 5. 1529e4 5.424950 29.43008
20 zsa 6.6564e4 5.552960 30.83536
21 261 6.812184 5.564520 30.96389
22 "2 9.7344e4 5.743003 32.98209 :
23 S62 1.3104e5 5.891644 34.71147
24 sao 1.444e5 5.940171 35.28563

,25 ~1' 2.6317e5 6.240276 38.94104
26 S99 3.S88OeS 6.395262 40.89937
27 10.0 1.0816e6 6.946976 48.26048
28 1DO 1.S12ge6 7.114769 50.61994
29 Z1JO 7.452ge6 7.912057 62.60064
30 JCl'D 9.1204e6 8.013012 64.20836
31 ,aoo '.63&4e8 9.457200 89.43864
32 0 0 0
33 0 0 0
34 0 0 0
3S 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... - .. . .......... -._. __ .-. ---- .....
~tl"; ~.l 1.e.l7e8 153.0238 845.5768

:c==cc===·~···•••••••••••••••••••••••• 1 I ...............==•••====za==ccm==c==•••••• :
Calculate d: d • SUn(xt-2) (,"',-(..., ,-Z) •• 1.6463e8 (normal distribution)

• • 90.21255 (log-normal distribution>
====:c=====:::===••••••••••••••••••••••••• • II ...............=.==========================



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
••==••••aac.===c.===========c=====================:=====c==c===:===c=====:=============:::========================

Site:
Location:
Chemical:

Site (i • DRMO
NSB-NLON, Groton, Connecticut
Copper (ms/kg): All Soil .

Date:
Fi leneme:
Operator:

01/12/95

Icms
:_==m=======================================================c========:================:=====:==:=================:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[f]»)**2
:------------------------------------------------------------------------_._------------------_._----------------:

Normal Distribution:

SUlIII8 t i 9":
SUlIII8t i on**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
~ 1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

1.2789e4
2.9996e3
2.709e3

1.2074e3
1.0137e3
5.695e2
4.81e2

3.472e2
3.285e2
2.781e2
2.218e2
2.074e2
1.673e2
1.024e2
5.25e1

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

5.3971e3
8.7618e2
6.7048e2
2. 589ge2
1.899ie2
9.3455e1
6.8927e1
4.3157e1
3.5018e1
2.5001e1
1.6391e1
1.2133e1
7.2n6eO
2.9594eO
7.56e-1

o
o
o
o
o
o
o
o
o
o

7.6978e3
5.9256e7

Wcalc = .3599292 Wteble • .929 Wcalc - Wtable. -.569071
==========================a==&:==•••••••••••••••••••••••••••••••••••••e:::=================:=============:==c=c===



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
==aa:a========cm================Z================================ =======.====~=c===.==============================

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Copper (ms/kg); All Soil

Date:
Filename:
~rator:

01/12/95

kms

calculate W: W" (1/d)*(Sum(AI*(X[n-i+1] - X[I]»)**2
: •. •• • ..•• ------------------------------------------------------ a:

Log-normal Distribution: Ai X[n- 1+1] - X[i] AI*(X[n-I+1] - X[i])
-------- --------------. ._-------------.----

.422 7.096346 2.994658
.2921 4.997477 1.459763
.2475 4.867534 1.204715
.2145 3.996820 .8573178
.1874 3.677407 .6891461
.1641 3.010871 .4940840
.1433 2.774540 .3975916 .
.1243 2.449743 •3045030
.1066 2.380099 .2537185
.0899 2.219588 .1995410
.0739 1.895844 .1401028
.0585 1.629008 .0952970
.0435 1.335618 .0580994
.0289 .9403883 .0271m
.0144 .5753641 .0082852

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
S~tion: 9.090438
S~tion··2: 82.63606

Wcalc .. .9160151 Wtllble • .929 wealc - Wtable • • .012985

Arithmetic Average: 795.8129 ~trlc Mean: 139.2474
••s===.===c••••••••••••••••c===••••••••••••••••••••••••••••••••••••••••••••••••••••••••=:••=:==•••=••••••••••••••e



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem!cal:
er Matr1X:

Lead (mg/kg); Site 6 - DRMO; NSB-NLON
All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xbar)*'*2 (Xi-Xbar)*'*2

1 2.3
2 2.9
3 5.6
4 8.4
5 8.8
6 12.2
7 13.9
8 16.6
9 20.7
10 27.5
11 27.6
12 30.3
13 37.3
14 40.9
15 50.7
16 63.4
17 91.3
18 168
19 181
20 204
21 245
22 390
23 459
24 514
25 545
26 563
27 652
28 715
29 754
30 811
31 8130
32
33
34
35

Mean: 4n.1419

.8329091
1.064711
1.722767
2.128232
2.174752
2.501436
2.631889
2.809403
3.030134
3.314186
3.317816
3.411148
3.618993
3.711130
3.925926
4.149464
4.514151
5.123964
5.198497
5.318120
5.501258
5.966147
6.129050
6.242223
6.300786
6.333280
6.480045
6.572283
6.625392
6.698268
9.003316

o
o
o
o

4.398441
81.32399

225474.9
224905.4
222351.8
219719.0
219344.2
216171.0
214593.1
212098.9
208339.2
2021n.9
202088.0
199667.7
193460.9
190307.0
181852.7
171182.4
148874.0
95568.74
87700.05
74606.52
53889.88
,7593.717
129.1298
1358.517
4604.717
7371.607
30575.34
S6576.46
766SO.39
111461.2
~7

o
o
o
o

12.71302
11.11376
7.159234
5.153851
4.944794
3.598628
3.120707
2.525043
1.872265
1.175609
1.167751
.9747482
.6075388
.4723964
.2232706
.0619896
.0133887
.5263835
.6400895
.8458093
1.216206
2.457701
2.995008
3.399533
3.618915
3.743600
4.333073
4.725S87
4.959312
5.289204
21.204S8

o
o
o
o

1.9736Ol

Upper 95X confidence limit on arlthtlletlc ...,,;

Upper 95X confidence l imlt on ge<lIlIl!trlc ...,,:

917.~1S9

lUO.089



SHAPIRO AND WILK WTEST FOR, GOODNESS OF FIT - PAGE ONE OF THREE

Site: Site •• DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut FflenIIIIe:

Chemical: Lead (mg/kg)i All Soil Operator: kms

:_====_============================D==--===============================-====================s=-===================:
.' Enter Number of OCcurrences (n): 31 (n must be >= 3)
:=a=======aaaa=======================-======-=====••=================================••==============_...=a:===c=:

Enter Variates (X): S~le X X**2 LN[)(] LN ()(]**2
....._--- --------- --------- --_ .. _---- ---------

1 2.3 5.29eO .8329091 .6937376
2 2.9 8.41eO 1.064711 1.133609
3 5.6 3.136e1 1.n2767 2.967925
4 8.4 7.056e1 2.128232 4.529370
5 8.8 7.744e1 2.174752 4.729545
6 12.2 1.4884e2 2.501436 6.257182
7 13.9 1.9321e2 2.631889 6.926839
8 16.6 2. 7556e2 2.809403 7.892744
9 20.7 4. 284ge2 3.030134 9.181710

10 27.5 7.5625e2 3.314186 10.98383
11 27.6 7.6176e2 3.317816 11.00790
12 30.3 9. 180ge2 3.411148 11.63593
13 37.3 1.3913e3 3.618~ 13.09711
14 40.9 1.6728e3 3.711130 13.m49
15 50.7 2.5705e3 3.925926 15.41289
16 63.4 4.0196e3 4.149464 17.21805 :
17 91.3 8.3357e3 4.514151 20.37756
18 168 2.8224e4 5.123964 26.25501
19 181 3.2761e4 5.198497 27.02437
20 204 4. 1616e4 5.318120 28.28240
21 245 6.0025e4 5.501258 30.26384
22 390 1.521e5 5.966147 35.59491
23 459 2.1068e5 6.129050 37.56526
24 514 2.6420e5 6.242223 38.96535
25 545 2. 9703e5 6.300786 39.69990
26 563 3.1697e5 6.333280 40.11043
27 652 4.2510e5 6.480045 41.99098
28 715 5.1123e5 6.572283 43.19490
29 754 5.6852e5 6.625392 43.89582
30 811 6.5me5 6.698268 44.86679
31 8130 6.6097e7 9.003316 81.05970
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... ..... _---- --------- .-_ .. _--.-
S~tlon: 1"1'91.4 69684728 136.3517 716.5881

: •••===.....................................................................a.ac••a ••••a ••••••=•••==••••••==•••:_:
Calculate d: d • Sua(XI**2) - (1/n)-(SuI(II)"Z) d • 62627131 (normal distribution)

d • 116.8533 (log-normal distribution)
....................................................................................a.DD••••==••••••aa.a•••D••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
a=G===.===CG=====~==============D======================== =======::=:===::=::=========:===:=:==:===================

Site:
Location:
Chemical:

Site" • DRMO
NSB-NLON, Groton, Connecticut
Lead (mg/kg)i All Soil

Date:
Filename:
Operator:.

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
: • • ~--- ----------------_._._-._----------_._._--_._._-------- a:

Normal Distribution:

SUI'Ill8t ion:
SUI'Ill8tion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

. 8.12ne3
8.081e2
7.484e2
7.066e2
6.432e2
5.508e2
5.311e2
4.974e2
4.383e2
3.625e2
2.174e2
1.737e2
1.437e2
1.271e2
4.06e1

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - X[i])

3.4299e3
2.3605e2
1.8523e2
1.5157e2
1.2054e2
9.0386e1
7.6107e1
6. 1827e1
4.6723e1
3.258ge1
1.6066e1
1.0161e1
6.2510eO
3.6732eO
5.846e-1

o
o
o
o
o
o
o
o
o
o

4.4676e3
1.9960e7

Wcalc 0: .31870n Wtable 0: .929 Wcalc - "'table 0: -.610292



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Lead (mg/kg); All Soil

Date: ­
Filename:
Operator:

01112195

kms

Calculate W: W. (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:~---------------_._•• -----_ ••• -----_._.--------------. • a:

Log-normal Distribution:

Sl.IIIlI8t ion:
Sl.IIIlI8t i on**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[f]

8.170407
5.633557
4.902626
4.444051
4.305293
3.831844
3.668897
3.432821
3.098917
2.651961
2.183442
1.9069n
1.57'9504
1. 41 Z!34
.S882249

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

3.447912
1.645562
1.213400
.9532489
.8068119
.6288055
.5257529
.4266996
.3303445
.2384113
.1613564
.1115579
.0687084
.0408309
.0084704

o
o
o
o
o
o
o
o
o
o

10.48986
110.03n

Wcalc • .9416699 Wtable • .929 .ale . "'able. .0126699

Arithmetic Average: 4n.1419 ,"--,pte ..... ; 81.32399



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

er Chemical: Manganese (mg/Kg); Site 6 - DRNO; NSB-NLON
er Matrix: All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc. ) (Xi -Xbar)**2 (Xi-Xbar)-2
---------- --_.-.--_ ... -- ------------

1 27.3 3.306887 57754.94 4.567447
2 112 4.718499 24218.39 .5264177
3 126 4.836282 20056.96 .3693764
4 132 4.882802 18393.48 .3149942
5 155 5.043425 12683.85 .1604966
6 162 5.087596 11156.13 .1270559
7 163 5.093750 10945.88 .1227067
8 169 5.129899 9726.413 .0986881
9 181 5.198497 7503.471 .0602940
10 196 5.278115 5129.794 .0275330
11 199 5.293305 4709.059 .0227227
12 204 5.318120 4047.833 .0158572
13 213 5.361292 2983.626 .0068481
14 .220 5.393628 2267.910 .0025420
15 237 5.468060 937.7424 .0005767
16 238 5.472271 877.4973 .0007967
17 257 5.549076 112.8392 .0110315
18 268 5.590987 .1424454 .0215918
19 270 5.598422 5.652123 .0238321
20 272 5.605802 19.16180 .0261652
21 272 5.605802 19.16180 .0261652
22 281 5.638355 178.9553 .0377561
23 291 5.673323 546.5037 .0525684
24 312 5.743003 1969.355 .0893758
25 331 5.802118 4016.697 .1282163
26 331 5.802118 4016.697 .1282163
27 360 5.886104 as3J.S88 .1954159
28 488 6.190315 48S66.21 .5S6919O
29 490 6.194405 4~51.72 .56lO402
30 603 6.401917 112478.0 .917'5185
31 736 6.601230 219377.4 1.339077
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: 267.6226 5.444045 146.36~ .5927687
231.3763

Upper 95X confidence limit on arithmetic -.en: ]12.l1D
Upper 95X confidence I imi t on geometri c -.en: 342.6199



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE

Site: Site " - DRMO Date: 01/12/95
Location: NSB-NLON, Groton, Connecticut Ft lerwne:
Chemical: Manganese (mg/kg); All Soil Operator: kms

:aa==••••_===••••=========••••m•••===•••===•••_•••======••=a====••••=.====.=.=====.=am.===.======••======••••==ec:
: Enter Number of OCcurrences (n): 31 ' (n IlIJSt be >= 3)
:=======================c=========~====================a====:====:===::===============:==============._.==::====::

Enter Variates (X): SlIq)le X X-2 LN [)(] LN[)(]-2
. _------ -.--_._- .. --------- --------- ---------

1 27.3 7.452ge2 3.306887 10.93550
2 112 1•2544e4 4.718499 22.26423
3 126 1.5876e4 4.836282 23.38962
4 132 1.7424e4 4.882802 23.84175 .
5 155 2.4025e4 5.043425 25.43614
6 162 2.6244e4 5.087596 25.88364
7 163 2.6569e4 5.093750 25.94629
8 169 2.8561e4 5.129899 26.31586
9 181 3.2761e4 5.198497 27.02437

10 196 3.8416e4 5.278115 27.85849
11 199 3.9601e4 5.293305 28.01908
12 204 4.1616e4 5.318120 28.28240
13 213 4.5369e4 5.361292 28.74345
14 220 4.84e4 5.393628 29.09122
15 237 5.6169e4 5.468060 29.89968
16 238 5.6644e4 5.472271 29.94575
17 257 6.6049e4 5.549076 30.79225
18 268 7.1824e4 5.590987 31.25914
19 270 7.29e4 5.598422 31.34233
20 272 7.3984e4 5.605802 31.42502
21 272 7.3984e4 5.605802 31.42502
22 281 7.8961e4 5.638355 31.79104
23 291 8. 4681 e4 5.673323 32.18660
24 312 9.7344e4 5.743003 32.98209
25 331 1.0956e5 5.802118 33.66458
26 331 1.0956e5 5.802118 33.66458
27 360 1.296e5 5.886104 34.64622
28 488 2.3814e5 6.190315 38.32000
29 490 2.401e5 6.194405 38.37066
30 603 3.6361e5 6.401917 40.98454
31 T36 5.417Oe5 6.601230 43.57624
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

•........ --------- --------. ----._ .. -.-

S-tlar'l: 1296.3 2862962. 168.7654 929.3078
:========.................................................................D=•••=.=.==.=.=.========~=~====D ••=.==.·

, .
Calculllte d: d • S~(.I"Z) • (1/n)-(5YI(11)"Z) d • 642685.1 (normal distribution)

d • 10.54124 (log-normal distr'ibution)
c==========.......................................................................c.=c======c===~•••••a••D••••••••



·r ,~

SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE,. . .
m==========================================================7======================================================

Site:
Location:
Chemical:

Site r; - DRMO
NSB-NLON, Groton, Connecticut
Manganese (mg/kg); All Soil

Date:
Filename:
Operator:

01/12/95

Icms
:g====.~a==&aG=a=a====a==========c================c=c=== c====c=::=====::===_::::==:::::::=::==::=:==::::====== =~=:

Calculate W: W~ (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:----------------------------------------------------------------------------------------------------------------:

Normel Distribution:

SUI'IllII t ion:
SUI'IllIIt i on**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+ll • X[i]

7.087e2
4.91e2
3.64e2
3.56e2
2.05e2
1.6ge2
1.68e2
1.43e2
1.1e2
8.5e1
7.3e1
6.8e1
5.7e1
4.8e1

2e1
o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+ll - X[i-])

2.9907e2
1.4342e2
9.00ge1

7.6362e1
3.8417e1
2. 7733e1
2.4074e1
1.7775e1
1.1726e1
7.6415eO
5.3947eO
3.978eO

2.4795eO
1.3872eO
2.88e-1

o
o
o
o
o
o
o
o
o
o

7.4984e2
5.6226e5

Weele .. .8748576 Wteble • .929 we.le • Wteble. -.054142



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
••==aa========.aaa.====s=:==.====================================_-======.====a:================================c=

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Manganese (mg/kg): All Soil

Date:
Filename:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
..... _- .. --_ _---- _-----_ -_ _--_ ......•.. _---_ _------_._-_ -------_ .. _ _- -._.---. .

Log-normal Distribution: Ai X[n-i+1] - X[i] Ai*(X[n-i+ll - X[i])

--._---- .. _-_ ...... __ .. - --- ..-----.--_.- .. _--
.422 3.294343 1.390213

.2921 1.683418 .491n65

.2475 1.358123 .3361356

.2145 1.307513 .2804616

.1874 .8426789 .1579180

.1641 .7145220 .11n531

.1433 .7083682 .1015092

.1243 .6131045 .0762089

.1066 .4748262 .0506165

.0899 .3602400 .0323856

.0739 .31249n .0230935

.0585 .2876821 .0168294

.0435 .2371298 .0103151

.0289 .1973594 .0057037

.0144 .0810159 .0011666
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

...... -----
SUIIII8t i on: 3.074351
SUlIIIlltion**2: 9.451633

lIeale c .8966337 Wtable • .929 lleale . lItable c - .032366

Arithmetic Average: 267.6226 ~trlc Mean: 231.3763



UPPER 95X CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

er Chemi cel : Nickel (~/kg); Site 6 - DRMO; NSB-NLON
er Matrix: All SoH

Enter number of samples: 31
Degrees of Freedom: 30

Enter semple results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi -Xber)**2 (Xi -Xber)-2
---------- ._-------_.- .._---_ ....-

1 7.5 2.014903 3006.5n 1.574937
2 8.5 2.140066 2897.912 1.276452
3 8.8 2.174752 2865.703 1.199279
4 10.3 2.332144 27tt7.356 .8793263
5 10.8 2.379546 2655.574 .7926728
6 10.8 2.379546 2655.574 .7926728
7 11.2 2.415914 2614.508 .•7292376
8 12.4 2.517696 2493.230 .5657618
9 12.5 2.525729 2483.254 .5537432
10 13.2 2.580217 2413.979 .4756186
11 13.4 2.595255 2394.366 .4551029
12 14.6 2.681022 2278.368 .3467400
13 15 2.708050 2240.343 .3156391
14 15.3 2.727853 2212.033 .2937803
15 15.4 2.734368 2202.637 .2867607
16 18.1 2.895912 1956.493 .1398431
17 19.1 2.949688 1869.028 .1025149
18 19.4 2.965273 1843.179 .0927780
19 22.9 3.131137 1554.903 .0192463
20 23.6 3.161247 1500.188 .0117986
21 25.3 3.230804 1371.388 .0015260
22 30 3.401197 1045.375 .0172474
23 30.2 3.407842 1032.482 .0190368
24 30.8 3.427515 994.2833 .0248525
25 69.2 4.237001 47.16588 .9353462
26 107 4.672829 1995.207 1.968299
27 122 4.804021 3S60.239 2.353626
28 123 4.812184 3680.575 2.378740
29 158 5,062595 9152.317 3.213871
30 388 5.961005 106059.5 7.242221
31 566 6.338594 253681.2 9.417080
32 0 0 0
33 0 0 0
34 0 0 0
35 ·0 0 0

Melin: 62.33226 3.269868 119.6474 1.132436
26.30786

Upper 95% confidence Ii_it on arithmetic .en: 98.7'9961
Upper 95% confidence li.it on geometric ....: 85.32969



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
ac====:==:==::===::===:==:=:==========:::======::==:=:=============::=:==::=========:=============================

Site:
Location:
Chemical:

Site' - DRMO
NSS-NLON, Groton, Connecticut
Nickel (mg/kg); All Soil

Date:
Filename:
Operator:

01112/95

kms

Enter Number of OCcurrences (n): 31 (n must be >= 3)
:======================================================================================================-.========:

Enter Variates (X): S~le X X**2 LN[X] LN[X]**2
-------- --------- --------- --------- ----.----

1 7.5 5.625e1 2.014903 4.059834
2 8.5 7.225e1 2.140066 4.579883
3 8.8 7. 744e1 2.174752 4.729545
4 10.3 1.060ge2 2.332144 5.438895
5 10.8 1.1664e2 2.379546 5.662240
6 10.8 1.1664e2 2.379546 5.662240
7 11.2 1.2544e2 2.415914 5.836639
8 12.4 1.5376e2 2.517696 6.338796
9 12.5 1.5625e2 2.525729 6.379305

10 13.2 1.7424e2 2.580217 6.657519
11 13.4 1.7956e2 2.595255 6.735347
12 14.6 2.1316e2 2.681022 7.187876
13 15 2.25e2 2.708050 7.333536
14 15.3 2.340ge2 2.727853 7.441181
15 15.4 2.3716e2 2.734368 7.476766
16 18.1 3.2761e2 2.895912 8.386306
17 19.1 3.6481e2 2.949688 8.700661
18 19.4 3.7636e2 2.965273 8.792844
19 22.9 5.2441e2 3.131137 9.804018
20 Z3.6 5.5696e2 3.161247 9.993481
21 25.3 6.4OOge2 3.230804 10.43810
22 30 ge2 3.401197 11.56814
23 30.2 9. 1204e2 3.407842 11.61339
24 30.8 9.4864e2 3.427515 ".74786
25 119.2 4.7886e3 4.237001 17.95218
26 '01 1.144ge4 4.672829 21.83533
27 'u , .4884e4 4.804021 23.07862
28 'zs , .5'29e4 4.812184 23.15712
29 '\1 2.4964e4 5.062595 25.62987
30 )II , .50S4e5 5.961005 35.53358
31 ,.. 3.2Ol6e5 6.338594 40.17777
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
4t 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
41 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

........ . ........ .-._----- ---------
S~tl .. : tftl. J ~.5 101.3659 369.9289

:===a==•••••••••••••••••••••••••••••••••••• - ••••• I ..............=.R••a=~=======c=D8=aa •••D.:
Calculate d: d • SUlI(lll-Z, C'~)·(... t,..Z, •• 429464.9 (normal distribution)

• • 38.47575 (log-normal di stribution)
.=========~•••••••••D..................... •••• •• • ••••••••••••••••••••••:==:=:::••••••••••••••



SHAPIRO ANO WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
c======:======:=:=:=====::=:=======:===============================:=========:====================================

Site:
Location:
Chemical:

Site" - DRMO
NSB-NLON, Groton, Connecticut
Nickel (qj/kg)i All Soil 0 ,

Date:
Fi lename:
Operator:

01/12195

kms
: ••aaac==aaam••===========_========_===============================~====================.=======================~:

Calculate W: Wc (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
-----_ .._--------------------------------------------------------------------._----------------------------------­. .

Normal Distribution:

S~tion:

S~tion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641

0. 1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n-i+1] - X[i]

5.585e2
3.795e2
1.492e2
1.127e2
1.112e2
9.62e1
5.8e1

1.84e1
1.77e1
1.68e1
1.1ge1

9eO
7.9eO
4.1eO
3.7eO

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1] - Xli])

2.356ge2
1.1085e2
3.6927e1
2.4174e1
2.083ge1
1.5786e1
8.3114eO
2.2871eO
1.8868eO
1.5103eO
8.794e-1
5.265e-1
3.437e-1
1.185e-1
5.328e-2

o
o
o
o
o
o
o
o
o
o

4.6018e2
2.1177e5

Wcalc c .4930969 Wteble • .929 WCalc - Wtable c -.435903
c=========:==:::=:===:==:====:=::=••••••••••••••••••••••••••a••••••••e:====================================:======



-SHAPIRO AND WILK WTEST FOR-GOODNESS OF FIT - PAGE THREE OF THREE
_====c••==================_=========================a===:=========_======_====••===_==============================

Site:
Location:
Chemical:

Site" - ORMO
NSB-NLON, Groton, Connecticut
Nickel (mg/kg)i All Soil

Date:
Fi leneme:
Operator:

01/12/95

kms

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:---------_ .._---------------------------------------- .. --.----------------_ ..---_ ..------._._----------------_.-:

Log-normal Distribution: Ai X[n- i+1] - X[i] Ai*(X[n-i+1] - X[i])
-------- --------------. --------------------

.422 4.323691 1.824598
.2921 3.820939 1.116096
.2475 2.887843 .7147412
.2145 2.480040 .5319687
.1874 2.424475 .4543466
.1641 2.293283 .3763277
.1433 1.821087 .2609618
.1243 .9098182 .1130904
.1066 .8821133 .0940333
.0899 .8209806 .0738062
.0739 .6355497 .0469671
.0585 .4802252 .0280932
.0435 .4230867 .0184043
.0289 .2374202 .0068614
.0144 .2153208 .0031006

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

---------
SUlIII8t Ion: 5.635030
SUlIII8t Ion**2: 31.75356

Wcalc = .8252877 Wtable • .929 Wealc - Wtable • -.103712
:===========•••••c.==••••=••••••••••••••••••••••••••••••••••••••••••••••=.==========.c======================.a••_:

Arithmetic Average: 62.33226 ~trlc Mean: 26.30786
=========.==.=.=•••==~========= ••••••••••••••••••••••••••••••••••••••••c~.================================== ====_c



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chemical:
er Matrix:

Vanadium (mg/kg)i Site 6 - DRMOi NSB-NLON
All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No. Cone. log(Conc.) (Xi-Xbar)**2 (Xi -Xbar)**2
---------- ------------ ------------

1 9 2. 19n25 676 1.408802
2 9.4 2.240710 655.36 1.307465
3 11.8 2.468100 538.24 .8391562
4 15.9 2.766319 364.81 .381n03
5 16.1 2.778819 357.21 .3664304
6 17.2 2.844909 316.84 .2907850
7 17.5 2.862201 306.25 .2n4353
8 18.5 2.917771 2n.25 .2175136
9 19.3 2.960105 246.49 •17981n
10 22.2 3.100092 163.84 .0806912
11 22.4 3.109061 158.76 .0756763
12 22.6 3.117950 153.76 .0708648
13 25.9 3.254243 82.81 .0168769
14 27.4 3.310543 57.76 .0054186
15 29.3 3.377588 32.49 .0000431
16 31.7 3.456317 10.89 .0052074
17 32.5 3.481240 6.25 .0094257
18 33.6 3.514526 1.96 .0169968
19 35.5 3.569533 .25 .0343652
20 37.9 3.634951 8.41 .0628991
21 39.8 3.683867 23.04 .08982n
22 39.9 3.686376 24.01 .0913382
23 42.9 3.7588n 62.41 .1404133
24 44 3.784190 81 .1600283
25 45.6 3.819908 112.36 .1898811
26 47.7 3.864931 161.29 .2311467
27 56.2 4.028917 449.44 .4157187
28 56.4 4.032469 457.96 .4203122
29 63.8 4.155753 829.44 .5953649
30 88 4.4m37 2809 1.195048
31 lOS 4.653960 4900 1.6124tl8
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

Mean: 35 3.384154 Z1.84&40 .5995576
29.49304

Upper 951 conf Idenc:e limit on arithmetic -.en: 41.M91,
Upper 951 conf idenc:e limit on geometric -.en: U.etM'9



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE ONE OF THREE
._.=========••=.88===================_===================================-=======c================================

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg); All Soil

Date:
Filename:
Operator:

01/12195

kms

Enter Number of OCcurrences (n): 31 (n must be >= 3)
:======================_================================--========================================z====-_=========:

Enter Variates (X): S8ft1)le X X**2 LN[)(] LN[)(]-2
_.. ------ -----_ ... .... ----- --- .. ----- ---------

1 9 8.1e1 2.191225 4.827796
2 9.4 8.836e1 2.240710 5.020780
3 11.8 1.3924e2 2.468100 6.091515
4 15.9 2.5281e2 2.766319 7.652521
5 16.1 2.5921e2 2.778819 7.121837
6 17.2 2.9584e2 2.844909 8.093509
7 17.5 3.0625e2 2.862201 8.192194
8 18.5 3.4225e2 2.91m1 8.513386
9 19.3 3.124ge2 2.960105 8.762222

10 22.2 4. 9284e2 3.100092 9.610512
11 22.4 5.0176e2 3.109061 9.666260
12 22.6 5.1076e2 3.117950 9.121612 ."
13 25.9 6. 7081 e2 3.254243 10.59010
14 27.4 7.5076e2 3.310543 1.0.95970
15 29.3 8.584ge2 3.377588 11.40810
16 31.7 1.0049e3 3.456317 11.94612
17 32.5 1.0563e3 3.481240 12.11903
18 33.6 1.1290e3 3.514526 12.35189
19 35.5 1.2603e3 3.569533 12~74156
20 37.9 1.4364e3 3.634951 13.21287
21 39.8 1.5840e3 3.683867 13.57088
22 39.9 1.5920e3 3.686376 13.58937
23 42.9 1.8404e3 3.758872 14.12912
24 44 1.936e3 3.784190 14.32009
25 45.6 2.0794e3 3.819908 14.59169) :
26 47.7 2. 2753e3 3.864931 14.93769 "
27 56.2 3. 1584e3 4.028917 16.23217
28 56.4 3.1810e3 ~.032469 16.26081
29 63.8 4.0704e3 4.155753 17.27028
30 88 7.744e3 4.4m37 20.04654
31 10S 1.1025e4 4.653960 21.65935
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... . .. _--.--- -------.- ---------
S~tlon: 1085 52295.58 104.9088 365.8116

:...........................................................................a••••••••••=================ac.B••••a:
Calculllte d: d • Sum(XI"2) • (1/n)-(su.(II)"2) d • 14320.58 (normal distribution)

d • 10.78408 (log-normal di stribut ion)
.B•••••e••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••=.=====aa=:•••====z====.===.c.==_:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE·
======================================================== =====================;====================;;~;======== ====

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Vanadium (mg/kg)i All Soil; ~

Date:
Fi lename:
Operator:

01/12/95

kms
:m=========m==========================================================c========::=====:=::===:=::=====:==:=======:

Calculate W: W.. (1/d)*(Sum(AI*(X[n-i+1] - X[i]»)**Z
:------._--------------------------------------------------------------------------------------------------------:

Normal Distribution:

S\IlIIIII t ion:
S\IlIIIIItion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1Z43
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

x[n- i+11 - X[i]

9.6e1
7.86e1
5.2e1

4.05e1
4.01e1
3.05e1
2.81e1
2.55e1
2.36e1
1.ne1
1.74e1
1.53e1
9.6eO
6.2eO
3.2eO

o
o
o
o
o
o
o
o
o
o

Ai*(X[n-i+1]. - X[i])

4.0512e1
2.295ge1
1.287e1

8.6873eO
7.5147eO
5.0051eO
4.0267eD
3. 1697eD
Z.5158eO
1.5912eO
1.2859eO
8.951e-1
4.176e-1
1.792e-1
4.608e-2

o
o
o
o
o
o
o
o
o
o

1.1168eZ
1.Z471e4

Wcalc .. .8708697 WUbie • .929 Wcalc • Wtable" -.058130
.======c====z::::::===:=:=====:_::••••••••••••=••••••••••••c••••••••••:=:====:=:=========================:=:e===e:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
===========ac=======================================c===== ===--==============.=.==========~========================

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
vanadium (mg/kg); All Soil

Date:
Filen8lle:
Operator:

01/12/95

kms
:============================a:=================================================::=._=====-:===::=:==:====:======:

Calculate W: W= (1/d)*(Sum(Ai*(X[n-i+1] - X[i]»)**2
:------_..--------------------------------------------.-.-.---- ..---------------------_._.-._--_.-._----- ... --_.-:

Log-normal Distribution:

SlmNltion:
SlmNltion**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

x[n- i+1] - X[f]

2.456736
2.236627
1.687654
1.266150
1.250097
1.020022
.9577068
.8664189
.7987667
.5862840
.5748060
.5170012
.3152897
.2039831
.1036526

o
o
o
o
o
o
o
o
o
o

Af*(X[n-i+1] - X[f])

1.036742
.6533188
.4176943
.2715892
.2342683
.1673856
.1372394
.1076959
.0851485
.0527069
.0424782
.0302446
.0137151
.0058951
.0014926

o
o
o
o
o
o
o
o
o
o

3.236512
10.47'501

Wcalc = .9713404 .929 .0423404
:==================.====.====.a '•••'..MM"..~ a==.c=.=c====.======================.==:

Arithmetic Averege: ~"C"": 29.49304
=====~======:==.=======c======= ==.===================================



UPPER 951 CONFIDENCE LIMIT ON THE ARITHMETIC MEAN

•

er Chem~cal:

er Matrlx:
Zinc (mg/kg); Site 6 - DRMO; NSB-NLON
All Soil

Enter number of samples: 31
Degrees of Freedom: 30

Enter sample results (use 1/2 CRDL for non-detects)

No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Mean:

Cone.

25.6
34.2
51.7
58.5
59.1
61.3
73.1
79.4
83.3
87.1
88.1

101
117
123
133
136
138
248
283
413
415
482
573
676
839

1210
1640
1730
2750
3700

17400

1090.594

log(Conc.)

3.242592
3.532226
3.945458
4.069027
4.079231
4.115780
4.291828
4.374498
4.422449
4.467057
4.478473
4.615121
4.762174
4.812184
4.890349
4.912655
4.927254
5.513429
5.645447
6.023448
6.028279
6.177944
6.350886
6.516193
6.732211
7.098376
7.402452
7.4558n
7.919356
8.216088
9.764225

o
o
o
o

5.509115
246.9325

(Xi -Xbar)**2

1134211­
1115967.
1079300.
1065217.
1063979.
1059445.
1035293.
1022512.
1014640.
1006999.
1004993.
979295.4
947884.4
936237.3
916985.4
911248.8
907434.5
709963.9
652207.3
459133.0
456426.6
370386.1
267903.1
171887.8
632'99.31
1'2S7.9O
301847.4
4OM40.6
27'S3630.
6809002.
2.6600e8

o
o
o
o

(Xi -Xbar)**2

5.137125
3.908091
2.445024
2.073854
2.044568
1.941383
1.481787
1.287355
1.180844
1.085885
1.062224
.7992260
.5579209
.4857123
.3828711
.3557646
_3385625
.0000186
.0185864
.2645381
.2695308
.4473324
.7085780
1.014206
1.495963
2.5257'S0
3.584723
3.789881
5.809263
7.3277'04

'8. 1~97
o
o
,p
o

, .S48443

2049.00e

'991.W
Upper 951 confidence limit on arithmetic _:
Upper 951 confidence l imi t on geometric -.n:



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT • PAGE ONE OF THREE
cm===-=••::::=====:==.::=:=:=========:=:=::===:=:=:=======~================-====================================

Site:
Location:
Chemical:

Site' - DRMO
NSB-NLON, Groton, Connecticut
Zinc (mg/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms
:===========================a:ac=================================================================================:

Enter Number of OCcurrences (n): 31 (n must be >= 3)
:=====================================================c========:==============:======:============:====:=:=======:

Enter Variates (X): SBq)le X )(**2 LN[X] LN [X] **2
. _.. ----- -.---_ .... --------- ____ a_ea. ._._-----

1 25.6 6. 5536e2 3.242592 10.51441
2 34.2 1.1696e3 3.532226 12.47662
3 51.7 2.6729e3 3.945458 15.56664
4 58.5 3.4223e3 4.069027 16.55.698 .
5 59.1 3.4928e3 4.079231 16.64012
6 61.3 3.7577e3 4.115780 16.93964
7 73.1 5.3436e3 4.291828 18.41979
8 79.4 6.3044e3 4.374498 19.13624
9 83.3 6.9389e3 4.422449 19.55805

10 87.1 7.5864e3 4.467057 19.95460
11 88.1 7.7616e3 4.478473 20.056n
12 101 1.0201e4 4.615121 21.29934
13 117 1.3689e4 4.762174 22.67830
14 123 1.5129e4 4.812184 23.15712
15 133 1.7689e4 4.890349 23.91551
16 136 1.8496e4 4.912655 24.13418
17 138 1.9044e4 4.92n54 24.27783
18 248 6. 1504e4 5.513429 30.397'90
19 283 8.0089e4 5.645447 31.87107
20 413 1.7057e5 6.023448 36.28192
21 415 1.n23e5 6.028279 36.34014
22 482 2.3232e5 6.177944 38.16699
23 573 3.2833e5 6.350886 40.33375
24 676 4.5698e5 6.516193 42.46077
25 839 7.0392e5 6.732211 45.32266
26 1210 1.4641e6 7.098376 50.38694
27 1640 2.6896e6 7.402452 54.79629
28 1730 2.9929e6 7.455877 55.59010
29 27S0 7. 5625e6 7.919356 62.71620
30 37'00 1.36ge7 8.216088 67.50410
31 17400 3.0276e8 9.764225 95.34010
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0
36 0 0 0
37 0 0 0
38 0 0 0
39 0 0 0
40 0 0 0
41 0 0 0
42 0 0 0
43 0 0 0
44 0 0 0
45 0 0 0
46 0 0 0
47 0 0 0
48 0 0 0
49 0 0 0
50 0 0 0

......... .... _--_. --------- ---------
S~tion: n8OI.4 3.3351e8 170.7826 1012.791

:.=.~g.....................................~..............................................=••••••••••••••••••••••:
Calculate d: d • SUl(X'-Z) . (l/n)e(5uI(11)-2) d • 2.9664e8 (normal distribution)

d • 71.93024 ( log-normal distr·ibution)
• ==:= ==••••••••••••••••••



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE TWO OF THREE
ac=========:======:=:=:=================================-==============:=====:===========:=============:==========

Site:
Location:
Chemical:

Site r, • DRMO
NSB-NLON, Groton, Connecticut
Zinc (mg/kg); All Soil

Date:
Filename:
Operator:

01/12/95

kms
:===aa================:a===_====================z=============e=======:::=:====::=====::::a:=====::=======:======:

Calculate W: W= (1/d)*(Sum(Ai*(X(n-i+1] - X(i]»)**2
-.------------------------------------------------------------------_.-._------------.-------------.------.-.----­. .

Normal Distribution:

Slm1I8tion:
Slm1I8t i on**2:

Ai

.422
.2921
.2475
.2145
.1874
.1641
.1433
.1243
.1066
.0899
.0739
.0585
.0435
.0289
.0144

o
o
o
o
o
o
o
o
o
o

X[n- i+1] - X(i]

1.7374e4
3.6658e3
2.6983e3
1.6715e3
1.580ge3
1.1487e3
7.65ge2
5.966e2
4.897e2
3.94ge2
3.26ge2
3.12e2
1.66e2
1.25e2

5eD
o
o
o
o
o
o
o
o
o
o

Af*(X(n-i+1] - Xli])

7.3320e3
1.0708e3
6.6783e2
3.5854e2
2.9626e2
1.8850e2
1.0975e2
7.4157e1
5.2202e1
3.5502e1
2.4158e1
1.8252e1
7.221eO

3.6125eO
7.2e-2

o
o
o
o
o
o
o
o
o
o

1.0239e4
1.0483e8 '

Weale" .3534073 Wtable • .m we.le - Wteble c -.575593
c=========.=====.==============z :===:::=============:=======:=:===::=c===



SHAPIRO AND WILK WTEST FOR GOODNESS OF FIT - PAGE THREE OF THREE
a_=-================aac=======aaa================a=-===--= ========ac=======.=====~=============================== ==

Site:
Location:
Chemical:

Site (, - DRMO
NSB-NLON, Groton, Connecticut
Zinc (mg/kg)i All Soil

Date:
Fi lensme:
Operator:

01/12/95

kms

.- Calculate W: WI: (1/d)*(Sum(AI*(XCn-i+1] - XCI]»)**2
: .•• . •••• ---------------------._---------_ .• --------------- a:

Log-normal Distribution: Ai XCn-i+1] - X[f] Ai*(XCn-i+ll - X[i])
-------- --------------- .-------------------

.422 6.521633 2.752129
.2921 4.683862 1.368156
.2475 3.973898 .9835399

-. .2145 3.38685D .7264793
.1874 3.323221 .6227715
.1641 2.982596 .4894440
.1433 2.440382 .3497068
.1243 2.141695 .2662127
.1066 1.928437 .2055714
.0899 1.710887 .1538088
.0739 1.549806 .1145307
.0585 1.408327 .0823871
.0435 .8832730 .0384224
.0289 .7012444 .0202660
.0144 .0369046 .0005314

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
D 0 0
0 0 0

____ a_. __

Sl.II'IlIIItion: 8.114737
Sl.II'IlIIItion-*2: 65.84896

Wcalc I: .9154560 Wtable • .929 Wcalc . Wtable • -.013544

Arithmetic Average: 1090.594 ~tric Mean: 246.9325



RISK ASSESSMENT SPREADSHEET - INClDaUAl. INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITElI - DRMO
NSB-NLON. GROTON,CONNECTICUT
01/13/95

HAZARD INDICES AND INCREMENTAl CANCER RISK9 ARE CALClA.ATED BY llilS SPREADSHEET.
EXPOSURES lliROUGH PICA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUllINED BB.OW.

EXPOSURE SCENAmO: UTILITY WORKER; CTE

.....-.....-.---...-------------.---. _u I
AREvNn fOUATlCW

"'"'

I()l. tc .IA • Fl. 810. rr • £OI/{8W. AT. IElIt

c • _. COlIC'" ''''' nQIII .. lOll 1AIWt.~I
.. • lOll ..Qf • f10III """ jtId, 't9II1)

If • n:ro.uN '"ovule" ff"''''SIY'AAI
" • '~flOIII ."OtII CC'O""'''I(O IOU'eE
.0 • ~UfW~ nQIII M Altai
.. • ItOO"f MtOt4' IlIQI

al • ""'~G "-' .lll~

~.~...~.,,"
EflfllII ..PVl~&~"..
&Ol.l , YOUlH..
If

"ro
IIW
AT(CAR):
ATCHONI:

..
t
t

"TO
15m

8125

..
", I

(0
IIW
AT(CAR):
ATCHONI:

o
180

1

•15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.88E-08 (AVG ANNUAl DOSE)
YOUlli:

CF: O.OOE+OO (AVG ANNUAl DOSE)
ADlA.TIYOUTH (CANCER RiSK):

CF: 6.71E-09



RISK ASSESSIIENT SPREADSHEET - !MCIDBHAl INOESTION OF SOIL (PAOE TWO)
SITE. - DRIIO
EXPOSURE 8C9IARtO: UTILITY WORKER; CTE
CH. CUlATE OOSES.

YOUTH ANNUAL ADlA.T ANNUAL L1FE11I1E AVERAGE RFD
810AVAIlA8111TY DOSE (IiO/KOIOAY) DOSE (IIO/KGIOAY) DOSE (IIGIKG/DAY) (IIO/KG/DAY)CHEMICAL

I. I .2.2- TetnIc:~oet>ane
Trlc~oet-..

Vlnylc~1de

8"(2 -ethyhtxyflphthll....
BenzolalanItY _
BenzolbilluaantheM
Benzo(killuaanthene
Benzolalp~·ne

Ol)enl(a.n).,ltncene
Indenoll.2.3 -cd)p,r_
4.4'-000
4.4·-00E
4.4·-OOT
Atoclor - I2eO
Anllmony
AtMnIc
e.yeum
Boron
CadmUft
CopcItr

"anoa-
Nickel
V_*-"
llnc

C(IIO/KO)

3
U

012
U

I
I

098
I

022
o 7lSI.
077

2.ll
12

Ie 2
33
12

?ell
7

IlS~

342
!MIlS

U
20~

I
I
I
I
I
I
I
1
I
I

03
03
03
0.3

I
I
1
I
I
I
I
I
I
1

O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.OOEtOO
O.OOE+OO
O.ooEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.ooEtOO

5.64E-08
3.19E-08
2.25E-OS
2.07E-08
1.88E-08
1.88E-08
1.80E-08
U8E-08
4.13E-OS
1.47E-08
7.89E-OS
4.34E-09
1.63E-08
6.76E-08
3.61E-07
6.20E-08
2.25E-08
5.62E-06
1.32E-07·
3.48E-05
6.43E-06
1.86E-06
8.27E-07
3.85E-05
O.OOEtOO
O.ooEtOO
O.ooEtOO
O.ooEtOO
O.OOEtOO
O.OOEtOO
O.ooEtOO
O.ooEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.ooEtOO
O.ooEtOO
O.ooEtOO
O.OOEtOO
O.OOEtOO

2.01E-08
1.14E-08
8.05E-l0
7.38E-OS
8.71E-09
6.71E-09
8.44E-09
a.71E-09
1.48E-09
5.23E-09
2.82E-09
1.55E-09
5.84E-09
2.42E-08
1.29E-07
2.21E-08
8.05E-09
2.01E-06
4.70E-08
1.24E-05
2.29E-06
8.63E-07
2.95E-07
1.38E-05
O.OOEtOO
O.ooEtOO
O.OOEtOO
O.ooEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.ooEtOO
O.OOEtOO

a.ooE-03

. 2.00E-02

5.00E-04
2.00E-05
4.00E-04
3.ooE-04
5.ooE-03
9.00E-02
5.00E-04
3.71E-02
5.00E-03
2.00E-02
7.ooE-03
3.00E-Ol

CSF
(KG-DAYIIIG)

2.00E-Ol
1.10E-02
1.90EtOO
1.40E-02·
7.30E-Ol
7.30E-Ol
7.30E-02
7.30EtOO
7.30EtOO
7.30E-Ol
2.40E-Ol
3.40E-Ol
3.40E-Ol
7.70EtOO

1.75EtOO
4.30EtOO



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SOIL (PAOE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: UTILITY WORKER; CTE
DETERMNE HAZARD lNllCES ~D CANCER RISK:

HAlARD INDEX HAlARD INDEX INCREMENTAl.
CHE...CAl YOUrn ADULT CANCER RISK

I. I 2.2 - TetrllChloroet>ane O.OOE+OO O.OOE+OO 4.03E-09
Trichloroelhene O.OOE+OO 5.32E-06 1.25E-10
VInyl chloride O.OOE+OO O.OOE+OO 1.53E-09
BIs(2 -elhyhlllyl)phthal8le O.OOE+OO 1.03E-06 1.03E-10
8enzo(a)antlYac_ OOOE+OO O.OOE+OO 4.9OE-09
8enzo(b)1lua anthene O.OOE+OO O.OOE+OO 4.9OE-09
8enzo(k)1lua anthene OOOE+OO O.OOE+OO 4.70E-10
Benzo(alpyrene OOOE+OO O.OOE+OO 4.9OE-08
~(..hl"""_ o OOE +00 O.OOE+OO 1.08E-08
Indeno(I.2.3 -cd)p~_ 000£ +00 OOOE+OO 3.82E-09
•.•. -000 000£ +00 O.OOE+OO 8.76E-10
4.4' -DOE 000£ +00 OOOE+OO 5.27E-10
".·-DDT 000£ +00 3.27E-05 1.98E-09
Arnc:1or - I~ 000£+00 3.38E-03 1.86E-07
Anttmony 000£ +00 9.02E-04 O.OOE+oo
At-* 000£ +00 2.07E -04 3.87E-08........ 000£ +00 451E-08 3.46E-08
8or_ 000£ +00 824E-05 O.OOE+OO
CactmUft 000£ +00 2.63E-04 O.OOE+OO
eopp. 000£+00 937E-04 O.OOE+oo..~ 000£+00 129E-03 O.OOE+OO
Hie'" 000£+00 9.28E-05 O.OOE+OO
V_~ 000£+00 I.18E-04 O.OOE+OO
line 000£ +00 1.28E-04 O.OOE+OO

0 000£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 7.42E-03 3.42E-07



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINOESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

slTEe - DRMO
NS8-NLON.OROTON,CONNECnCUT
01/13195

HAZARD INDICES AND INCREMENTAl CANCER RISI<S ARE CAlCUlATED 8Y lHlS SPREADSHEET,
EXPOSURESlHROUOH PlCA INOESnON ARE CONSIDERED.
A9SUMPnONS ARE OUnlNED 8aOW.

EXPOSURE SCENAmo: UTllIlY WORKER; RME

RElEVAHT EQUAnCW' lEX. (C aiR a Fla 810 a EF a ED)/(8W a AT a 1~

WHme. C • "EM CONC9HRAnCW IN SOl. SAMPLE (MO/KO)
IR. SOl. INOESllON RATE (MO/EVefn
H • EXPOSURE FREOUEN CY (EVEN TSIY£AR)
Fl· FRACnON FROM CONTAMINATED SOURCE
EO • EXPOSURE WRAnON (YEARS)
BW • BODY waOHT lIfO)
AT • AV£AAOlNO nM£ ~.,.)

810 • 81OAVAlLABl..ITY

ENTER INPUT PARAMETERS:
ADUlT: YOUTH'

IR
EF:
FI:
EO:
8W:
AT(CAR}:
AT(NON):

480
15

I
25
70

25550
9125

IR.
H.
FI:
EO:
BW:
AT(CAR):
AT(NON):

o
350

1
e

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADll..T:

CF: 8.58E-08 (AVO ANNUAl DOSE)
YOUlH:

CF: O.OOE+OO (AVO ANNUAl DOSE)
ADll..T/YOUTH (C~CERRISI<):

CF: 2.35E-08



RISK ASSESSMENT SPREADSHEET - INCIDBnAlINOESTlON OF SOIL (PAOE TWO)
SITE e - DRM
EXPOSURE SCBlARlO: UTILITY WORKER; RME
CAlCUlATE DOSES:

YOUTH ANNUAL ADlI.T ANNUAL lIFE11ME AVERAOE RFD
DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAy)CtfEIIIICAl C(MOIItO) 810AVAIlA81llTY

1.12.2 - Tetr8chloroef,ane 3 1

Trtchlor08"'''' 17 1
VInyl chlor Ide 012 1
81e(2 - .'hyhllryflphlha". 1.1 1
8enzo(a)anltr acene 1 1
8enzolbllluaanlhene 1 1
8enzo(k)1Iua.,.,.". OIN! 1
8enzoCll)p,,_ 1 1
ocan IIa. ,., ,.""., ae.n. on 1
~1.1J-e"",,_ 07' 1
•• -DOO ,. OJ
••. 00( 0" OJ
•• -DOt II OJ

"'-b - '" " OJ.,--., ,., 1.,.... JJ 1........ I I 1..- ,... 1
c...... 7 1

e...- lMO 1.......- J41 1
NOCUl "' 1.,..... .. 1
I .. ~ 1

O.ooE+oo
O.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+oo
O.OOE+oo
o.OOE +00
OooE +00
OOOE +00
OOOE+OO
OOOE+oo
OOOE+OO
OOOE+OO
OOOE +00
OOOE +00
OOOE +00
OOOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.97E-07
1.12E-07
7.89E-09
7.23E-OS
6.58E-OS
6.S8E-OS
6.31E-OS
6.58E-OS
1.45E-OS
5. 13E-OS
2.76E-OS
l.S2E-OS
5.72E-OS
2.37E-07
1.26E-06
2. 17E-07
7.69E-OS
1.97E-05
•. IlOE-07
1.22E-04
2.2SE-OS
6.50E-06
2.89E-06
1.35E-04
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.ooE+OO

7.05E-08
3.99E-08
2.82E-09
2.58E-OS
2.35E-OS
2.35E-OS
U5E-OS
2.35E-OS
5. 17E-09
1.83E-OS
9.86E-09
5.42E-09
2.04E-08
6.45E-OS
4.S1E-07
7.7SE-08
2.82E-08
7.02E-06
1.64E-07
4.34E-05
&03E-06
2.32E-06
1.03E-06
4.81E-05
O.ooE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

&OOE-03

2.ooE-02

5.00E-04
2.00E-05
4.00E-04
3.00E-04
5.00E-03
9.00E-02
5.00E-04
3.71E-02
5.00E-03
2.00E-02
7.00E-03
3.00E-01

CSF
(KO-DAY/MO)

2.00E-01
1.10E-02
1.90E+OO
1.40E-02
7.30E-01
7.30E-01
7.30E-02
7.30E+OO
7.30E+OO
7.30E-01
2.40E-01
3.40E-01
3.40E-01
7.70E+OO

1.75E+OO
4.30E+OO



RISK ASSESSMENT SPREADSHEET - INCIDBITAl INGESTION OF SOIL (PAGE THREE)
SITE 8 - DRMO
EXPOSURE SCBlARIO: UTILITY WORKER: RME
DETERMNE HAZARD !NDCE9 AND CANCER Rl9K:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

1,1,2.2- Tetrachloroethane O.OOE+OO O.OOE+OO 1.41E-08
TrtchloroeIlene O.OOE+OO 1.86E-05 4.39E-10
VInyl chlor Ide O.OOE+OO O.OOE+OO 5.35E-09
818(2 -ethyllelCyf)phthal8le OOOE+OO 3.62E-06 3.62E-10
8enzo(alal1ttwac_ O.OOE+OO O.OOE+OO 1.71E-08
8enzolbllluoranlhene O.OOE+OO O.OOE+OO 1.71E-08
8enzo(k11luor .nlhene OOOE+OO O.OOE+OO 1.65E-09
a.... l'll (.'!'Y' an. 000[+00 O.OOE+OO 1.71E-07
DbaNI......... _ o OOE +00 OOOE +00 3.77E-08
~".J c"",,_ 000f .00 OOOE +00 1.34E-08

•• 000 00f • OIl 000(+00 2.37E-09

•• 00f 00f • OIl 000(+00 1.84E-09

•• oot 00f • OIl t teE-04 8.95E-09
""- 'Ie 00f .00 I IBE-02 6.51E-07
~ 00f .00 3-IIIE-03 O.OOE+OO
"'- 00f .00 , 23E-04 1.36E-07....... 00f .00 t,.E -~ 1.21E-07..- CIOf·. OIl , liE -04 OOOE+OO
c_ CIOf • OIl • 'IE-04 O.OOE+OO
~ 00f .00 J ME-03 O.OOE+OO.......- 00f .00 • ~E-03 O.OOE+OO"1£_ 00f .00 3 25E-04 O.OOE+OO

"......-. 00f .00 .I3E-04 O.OOE+OO,- 00f .00 • .eE-04 O.OOE+OO

• 00f .00 OOOE +00 O.OOE+OO
I 00f .00 OOOE +00 O.OOE+OO
0 OOE .00 O.OOE+OO O.OOE+OO
0 OOO[ +00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 o.ooE+OO O.OOE+OO O. OOE+00
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 2.80E-02 1.20E-08



RISK ASSESSMENT SPREADSHEET - INCIOBUAlINOESTlOH OF SOIL

SITE NAME:
LOCATION:
DATE:

SITEe - ORMO
NSB-NlON.OROTON.CONNEcnCUT
01/13195

HAZARD INDICES AND INCREMENTAl CANCER RISK'S ARE CAlClA.ATID BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA INOESnON ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: FUlL-TIME EMPLOYEE; CTE

AREVAHT EOUATION lEX. (C .IR. F" 810. EF. EOI/(9W. AT. lEfIl

MImE C • M£Nl CONC9CTRATlON .. SOl. SAWP\[ (VO/ICO)
IR. SOl. "OU~ RATE (VOItV9CT)
EF • EXP09URE FREQUENCY (£V9HSIYt.AR)
FI • "'ACTION fRO" CONU.... ATED 90~CE
(0 • f)(~uR( OJRA TlON (Yf.Am)

••• lOOT WUOHT 1101
AT • AYfRAO..O n ..( lOAn),
810 • BIOAVAllA~ Irr

ENTER ..PUT PARAMOERS
AOU.T YOUTH

IA
H:
FI:
ED:
BW:
AT(CAR):
AT(NON):

50
T50

t
e

70
25550
2190

IR
Ef
FI:
EO:
BW:
AT(CAR):
AT(NON):

o
350

t
e

15
25550

2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 2.94E-07 (AVO ANNUAl DOSE)
YOUTH:

CF: O.ooE+oo (AVO ANNUAl DOSE)
ADlA.T/YOUTH (CANCER RISK):

CF: 2.52E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SOIL (PAOE TWO)
SITE" - DRMO
EXPOSURE SCENARIO: FUlL-TIME EMPLOYEE: CTE
CAlCUlATE DOSES:

CHEMICAl

8enro(lIll1nltYIIC_
Benzolblftuor anthene
8enro()tlftuoranthene
.8enro(lIlp~lIne
Indeno(1.2.3 -cd)p~lIne

Aroclor - 1280
Antimony
AtMnIc
8.yl~m

Cadm'-
~

....'08'­
v.......
Ire

C(MO/KO)

078
0.71
0.87
0.88
078

11
19.2
2.8
1.1
~11

'117
:188
4' 4

"'0

BIOAVA1LABllITY

1
1
1
1
1

0.3
1
1
1
1
1
I
1
I

YOUTH ANNUAL ADtA.T ANNUAL lIFETlME AVERAOE RFD
DOSE (MO/KO/DAY) DOSE (MO/KOIOAY) DOSE (MO/KOIOAY) (MO/KO/DAY)

O.ooE+oo 2.29E-07 1.96E-08
O.ooE+oo 2.08E-07 1.79E-08
O.ooE+oo 2.55E-07 2.19E-08
O.ooE+oo 2.58E-07 2.21E-08
O.ooE+oo 2.23E-07 1.91E-08
O.ooE+oo 9.69E-07 8.30E-08 2.ooE-05
O.ooE+oo 5.64E-06 4.83E-07 4.00E-04
O.ooEtoo 7.63E-07 6.54E-08 3.ooE-04
O.ooE+oo 3.23E-07 2.77E-08 5.ooE-03
O.ooE+oo 1.73E-06 1.48E-07 5.ooE-04
O.ooE+oo 2.05E-04 1.75E-05 3.71E-02
OooE+oo 7.87E-05 6.74E-06 5.ooE-03
o OOE +00 1.42E-05 1.22E-06 7.ooE-03
O.ooE+oo 4.43E-04 3.80E-05 3.ooE-Ol
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.OOE+oo
OOOE+OO O.ooE+oo O.OOE+oo
OooE+OO O.ooE+oo O.ooE+OO
o OOE +00 O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+OO
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
o.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooEtoo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooEtoo O.ooE+oo O.ooE+oo
O.ooEtOO O.ooE+oo O.ooE+OO
O.ooE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo
O.oOE+OO O.ooE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.ooE+oo

CSF
(KO-DAYIIIO)

i.3OE-Ol
7.3OE-Ol
7.30E-02

. 7.3OE+00
7.3OE-Ol
7.70E+00

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDBHAlINOESTlON OF SOil (PAGE rnREE)
SITE e - DRMO
EXPOSURE SCENARIO: FUll-TIME EMPLOYEE; CTE
DETERMNE HAZARD IN(JCE9 NolO CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl.
CHEMICAl YOurn ADULT CANCER RISK

Benzo(alanltYac_ O.OOE+OO O.OOE+OO 1.43E-OS
8enlO(bl"uoranthene O~E+OO O.OOE+OO 1.30E-OS
8enlO(kllluoranthene O.OOE+OO O.OOE+OO 1.60E-09
8enzo(alpl'ene O.OOE+OO O.OOE+OO 1.62E-07
Indeno(1.2.3 - cd)p.,ene O.OOE+OO O.OOE+OO 1.40E-OS
Aroclor - l2eO O.OOE+OO 4.84E-02 6.39E-07
Anllmony O.OOE+OO 1.41E-02 O.OOE+OO
ArsenIC O.OOE+OO 2.54E-03 1.14E-07
8eytllum oOOE +00 6.46E-05 1.19E-07
C.dmUm oOOE +00 3.48E-03 O.OOE+OO
Copper oOOE +00 551E-03 O.ooE+OO
".noar- oOOE +00 1.57E-02 O.OOE+OO
V_dlum oOOE +00 2.03E-03 O.OOE+OO
llnc oOOE +00 1.48E-03 O.OOE+OO

0 OOOE +00 O.OOE+oo O.OOE+OO
0 oOOE +00 O.OOE+OO O.OOE+OO
0 oOOE +00 O.OOE+OO O.OOE+OO
0 oOOE +00 O.OOE+OO O.ooE+OO
0 OOOE +00 OOOE+OO O.OOE+OO
0 oOOE +00 O.OOE+OO O.OOE+OO
0 OOOE +00 O.OOE+OO O.OOE+OO
0 oOOE +00 O.OOE+OO O.OOE+OO .
0 oOOE +00 O.OOE+oo O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 oOOE +00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 . O.OOE+OO O. OOE +00 O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+oo O.OOE+OO O.ooE+OO
0 O.OOE+oo O.ooE+oo O.OOE+oo
0 O.OOHoo O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+oo O,OOE+OO
0 O.OOHOO O.OOE+oo O.ooE+oo
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO

TOTAl O.OOE+oo 9.34E-02 1.08E-0I



RISK ASSESSMENT SPREADSHEET - INCIOBHAl INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE: .

SITE II - DRMO
NSB-NlON,OROTON,CONNECnCUT
01/1319'

HAZARD INDICES AND INCREMBHAl CANCER RISK9 ARE CAlCQATEO BY THIS SPREADSHEET.
EXPOSURES lliROUOH PlCA INOESnON ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED BElOW.

EXPOSURE SCENAmO: FUlL-TIME EMPLOYEE; RME

Aft fVlII" fOUAna. 1f1l. lC • 'A .·".810. fJ • f~f1lW. AT. lfllt

u . _ ..__ ...• ._u__...._u. _u_.. __._.'n_ --_.... --- _ _ .•..----- I

"'f" e ...... ec.c",'""nc.. ..~ ....-rtf /lIItQ·1lQ1
...~ ..Oflf1Olll ""'t ~'~f)
" • ()[~U'W '''fOV'Ne' "y", '''''''AAl
". 'AACflON 'ROM C(JItU "ffD.OUACE
fO. ~U'W (1JMflON M .
.. •~ MtOMl 1101
a' • a",~~ "Mf lfllA .....

.., ........_".'f'
""f....~' "..MIlt"",
AlJ'.l ,..
't
"fO
BW
AT(CAR):
AT(NON):

.....,
"70

~'50

812'

YOUTH..
", I

'0
BW
AT(CAR):
AT(NON):

•
leO,

I.,
2S550
2190

DETERMNE CONVERSION FACTORS:
ADlA. T:
CF: 9.78E-07 (AVO ANNUAl DOSE)

YOUlli:
CF: O.ooE+oo (AVG ANNUAl DOSE)

ADlA.T/YOUTH (CANCER RISI<):
CF: 3.49E-07



RISK ASSESSMENT 8PREADSHEET - INCIDBHAL INOE8Tl~ OF 80ll (PAOE TWO)
8111: II - DRMO
EXPOSURE 8CBlAmO: FUll- nME EMPlOYEE; RWE
CH. CUlATE DOSES·

CHn.CAL C(MO/KO) BIOAVAILABIlITY
YOUTH ANNUAl ADUlT ANNUAl LIFETIME AVERAOE RFD

DOSE (MO/KO/OAY) DOSE (MO/KO/OAY) DOSE (MO/K01DAY) (MO/KO/DAY)
CSF

(KO-DAYllla)

Benzol.'.nnw _
Benzolbllluaanthene
Benzo""Ilua.~

Benzol.'pwr_
Indeno(I.2.3 -cd)PlJ­
Aroclor - 1260
Antimony
Anlenlc
Blryllum
CadmUm
eopp.......,..
V_cIum
Zinc:

o7S
0.71
087
088
0.7S

11
19.2
2.8
1.1
5.11

SlI7
~

4S 4
,~'O

1
1
1
1
1

0.3
1
1
1
1
1
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO
O. OOEt 00
O.OOE+OO
O.OOE+OO

7.63E-07
6.95E-07
6.51E-07
6.61E-07
7.44E-07
3.23E-06
1.68E-05
2.54E-06
1.08E-06
5.77E-06
6.62E-04
2.62E-04

·4.74E-05
1.48E-03
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O. OOEt00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

. 2.73E-07
2.48E-07

. 3.04E-07
3.08E-07
2.66E-07
1.15E-06
6.71E-06
9.09E-07
3.84E-07
2.06E-06
2.44E-04
9.37E-05
1.69E-05
5.28E-04
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O. OOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.00E-05
4.00E-04
3.00E-04
5.00E-03
5.ooE-04
3.71E-02
5.00E-03
7.00E-03
3.00E-01

7.3OE-01
7.3OE-01
7.3OE-02
7.30E+00
7.30E-01
7.70E+00

1.75E+00
4.3OE+00



RISK ASSESSMENT SPREADSHEET - INCIOEJHAlINOESTlON OF SOIL (PAOE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: FULL-TIME EMPLOYEE; RME
DETERMNE HAZARD !HOCES ~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEMICAl YOurn ADULT CANCER RISK

8enro(a)anltnc_ O.OOE +00 0.00E+00 1.99E-07
8enro(b)nua anthene O.OOE +00 O.OOE+OO 1.81E-07
8enzo(k)ftuaanthene OOOE +00 O.OOE +00 2.22E-08
8enlo(a)p~ene OOOE+oo O.OOE +00 2.24E-06
Indeno(I.2.3 - cd)pl'ene O.OOE+OO O.OOE +00 1.94E-07
Aroclor - 1280 O.OOE+OO 1.61E-01 8.88E-06
Antimony O.OOE+OO 4.70E-02 O.ooE+oo
Allenoc O.OOE+OO 8.48E-03 1.59E-06
e.~ o00E+00 2. 15E-04 1.65E-06
CedmUft oOO[ +00 1.15E-02 O.OOE+oo
~ oOO[ +00 184E-02 O.OOE+OO......- ooo[ +00 5.24E-02 O.OOE+oo
V_dIum oOOE +00 6.77E-03 O.OOE+OO
I Inc oOO[ +00 4.92E-03 O.OOE+OO

0 000[+00 O.OOE+OO O.OOE+oo
0 oOO[ .00 O. OOE +00 O.OOE +00
0 oOO[ +00 O. OOE +00 O.OOE+oo
0 ooo[ +00 O.OOE +00 0.00E+00
0 ooo[ .00 O.OOE +00 O.OOE +00
0 oOOE +00 0.00E +00 O.OOE+oo
0 oOO[ +00 O.OOE +00 O.ooE+oo
0 000[+00 O.OOE +00 O.OOE +00
0 OOOE +00 O.OOE +00 O.OOE+OO
0 OOOE+OO O.OOE +00 O.OOE+oo
0 oOOE .00 O.OOE +00 O.OOE+OO
0 O.OOE +00 O.OOE+OO O.OOE+oo
0 O.OOE+OO 0.00E+00 O.OOE+OO
0 O.OOE+OO O. OOE + 00 0.00E+00
0 O.OOE+OO 0.00E+ 00 O.OOE +00
0 O.OOE+OO 0.00E+00 O.OOE+oo
0 O.OOE+OO O.OOE +00 O.OOE +00
0 O.OOE+OO O.OOE +00 O.OOE+OO
0 O.OOE+OO O.OOE +00 O.OOE+OO
0 O.OOE+oo O. OOE +00 O.OOE +00
0 O.OOE+OO O.OOE +00 O.OOE+oo
0 O.OOE+ClO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE +00
0 O.OOE+OO O.OOE +00 O.OOE+OO
0 O.OOE +00 O.OOE +00 O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO

TOTAl O.OOE+oo 3.11E-01 1.50E-05



RISK ASSESSMENT SPREADSHEET - INCIDBHAl. INGESTION OF SOIL

Birr NAME:
LOCATION:
DATE:

SITEe - DRMO
NSB-NLON, GROTON,CONNEcnCUT
01/13/95

HAZARD INDICES AND INCREMEJHAl CANCER RlSI<S ARE CAlClA.ATID BY THIS SPREADSHEET.
EXPOSURES THROUGH PICA INGESnON ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED Baow.

EXPOSURE SCBlARtO: CONSTRUCTION WORKER; crr

RaEVAHT fOUAnON lEX. (C .IR • Fl. 810. EF. EDI/(8W. AT. 1~

MimE C • MEAN CONC9HRA nON .. BOl. SAMPLE lUG/KO)
IR • SOl. ..OE9nON RATE lUOreVefTl
EF • EXP09URE FREOUENCY (£VefTSIYEAR)
FI • FRAcnON FROM CONTAMNATED SOURCE
ED. ExPOSURE DURAnON (YEARS)
BW • BODY WBOHT lllO)
AT • AVERAGftO nME (OAY1l1
810 • 810AVAlLA81.ITY

ENTER "PUT PARAMET£AS
ADtA. T: YOUTH:

IR
EF
fl:
EO:
BW:
AT(CAR):
AT(NON):

480
eo

1,
70

25550
365

IR
EF'
FI:
EO:
BW:
AT(CAR):
AT(NON):

o
350

1
e

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.50E-06 (AVG ANNUAl DOSE)
YOU1H:

CF: O.OOE+OO (AVG ANNUAl DOSE)
ADlA.T/YOUTH (CANCER RISK):

CF: 2.15E-OS



R1SK ASSESSMENT SPREADSHEET - INCIOBHAl INOESTION OF SOil (PAOE TWO)
SITE e - DRMO
EXPOSURE SCBtAR10: CONSTRUCTION WORKER; CTE
CAlCUlATE DOSES:

YOum ANNUAL ADtA.T ANNUAL lIFE11ME AVERAOE RFD
DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAY)CHEMICAl C(MO/KO) BIOAVAIlABn.tTY

I, I 2.2 - TetrKhIor~ne 3 1
Trichloroehtne 1.7 1
VInyl chloride 012 1
8ls(2 - ethyt1e.yf)phIha~. 1.1 I
BenzolalanItY _ 1 I
Benzo(bl/luoranthene 1 1
Benzo{ll)/luoranthene oee 1
8enl'o(alp'fl- 1 1.
Ooen II arl) ar11tr aeen. 022 1
lNIIno4 I .1. J - edtP'I- 07. 1
,t -000 , t 03
,t . 00f 0" OJ
,t - 00' ,. 03
-'--"NIl II 03
~ " I 1
~ J3 1..--- I' 1
ear_ "' t
C....... , 1
e....- lMO t
/IIeo.._ se, t...... ... t
V........ .. I
1_ Joeo t

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
OooE +00
OooE +00
OOOE +00
OOOE+OO
OOOE+OO
OOOE+oo
OOOE+oo
OOOE+oo
OOOE +00
OOOE +00
OOOE+OO
o.OOE +00
OOOE+OO
OooE+oo
OOOE+oo
OOOE+oo
O.OOE+oo
O.ooE+oo·
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

4.51E-06
2.55E-06
1.80E-07
1.65E-06
1.50E-06
1.50E-06
1.44E-06
1.50E-06
3.31E-07
,. 17E-06
8.31E-07
3.t7E-07
1.3tE-06
5.41E-06
2.69E-05
4.96E-06
1.80E-06
4.49E-04
1.0SE-OS
2.76E-0.3
5. 14E-04
1.48E-04
8.elE-05
3.08E-03
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.ooE+oo

6.44E-0.6
3.65E-0.6
2.58E-09
2.36E-0.6
2. 15E-0.6
2.15E-0.6
2.06E-0.6
2. 15E-0.6
4.72E-09
1.67E-0.6
9.02E-09
4.96E-09
1.67E-06
7.73E-08
4.12E-07
7.09E-08
2.56E-06
6.42E-06
1.50E-07
3.97E-05
7.34E-06
2.12E-06
9.45E-07
4.40E-05
O.ooE+oo
O.OOE+OO
O.ooE+OO
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.OOE+oo

e.OOE-0.3

2.ooE-02

5.00E-04
2.00E-05
4.ooE-04
3.00E-04
5.ooE-03
9.00E-02
5.00E-04
3.71E-02
5.00E-0.3
2.ooE-02
7.00E-03
3.00E-Ol

CSF
(KO-DAYIIIO)

2.ooE-Ol
1.10E-02
1.90E+00
1.40E-02
7.30E-Ol
7.30E-Ol
7.30E-02
7.30E+OO
7.30E+00
7.30E-Ol
2.40E-Ol
3.40E-Ol
3.40E-Ol
7.70E+00

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDSHAlINGESTlOH OF SOIL (PAGE THREE)
SITE e - DRMO
EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE
DETERMNE HAZARD INOCES AND CANCER RISK;

HAlARD INDEX HAZARD INDEX INCREMENTAl.
CHEMICAl YOUTH ADULT CANCER RISK

1.1.2.2 - Tetrllchlofoelhane O.ooE +00 O.ooE+oo 1.29E-08
Trichlofoe1hene O.ooE+oo 4.26E-04 4.01E-10
VInyl chloflde OooE+oo O.ooE+oo 4.90E-09
Ria (2 - ethyhlllyl)phttlal8le O.ooE+oo 8.27E-05 3.31E-l0
BenzO(II)OnttYec_ O.ooE+oo O.ooE+oo 1.57E-08
B.nro(b)lluorIInIhene O.ooE+oo O.ooE+oo 1.57E-08
Benzo(k)flua onlhene O.ooE+oo O.ooE+oo 1.5OE-09
Ben 10 (0 lOY' en. 000[+00 O.ooE+oo 1.57E-07
O'-"Ca......_ 000( -00 OooE+oo 3.45E-08
~".J ........ _ 000f 000 000£+00 1.22E-08
t t 000 o 00f 0OIl 000(+00 2.16E-09
t t DOl OOOfooo 000(+00 1.119E-09
t t 00' o 00f 0OIl 182£ -03 II. 35E-09
IwodlIt . 'ND 000f 000 271E-OI 5.95E-07
~ 000f +00 721E-02 O.ooE+oo

"'- 000f 000 1 liSE -02 1.24E-07....- OOOf·oOO '"E-04 1.11E-07..- • CIDf 0OIl t eM-03 o.OOE+OO
C.....- o CIDf 0OIl 1 lOf-~ o.ooE+OO
c...- O CIDf 0OIl 7 ttE-02 O.ooE+oo.......-- 000f 000 103E-OI O.ooE+oo,,'"'-' 000f -00 7 t2E-03 O.ooE+oo.,....... OOOf +00 lIUE-03 O.ooE+oo,- 000f -00 , 03E-02 O.ooE+oo

• 000f 000 000£+00 O.ooE+oo

• 000f -00 OOOE +00 O.ooE+oo
0 000£+00 O.OOE+oo O.ooE+oo
0 OooE +00 O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo

TOTAl O.OOE+oo 5.114E-01 1.09E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SOIL

SITE MAME:
LOCATION:
DATE:

SITE II - DRMO
NSB-NlON.OROTON.CONNECnCUT
01/131'95

HAZARD INDICES AND INCREMEJHAl CANCER RISKS ARE CAlCUlATB> BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA 1N0ESnON ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED BB.OW.

EXPOSURE 8CENAmO: CONSTRUCTION WORKER; RME

REl rvNf TEOUAT1(Jt. lEX • fC • IR • Fl. 810 • EF I EOI/(8W. AT. 1E8I

WHEflf' C • MfM COHC9UAATlOH IN lot. IAMPlf' 1"0/1(01
IA. lot. INOUOOH AAI( 1U0/(V9ffl
EF • EXPOSURE FREQUENCY (£VENT9IYEAAI
'1. FRAcnON FROM CCf4TA....ATED90URCE
f'D • f)(POSUR( OJAA TlOH (Y(AA1I'
IW • 800Y WOOHT IJO,
AT • AV(~O ntlf fOo\~

lItO • IfOAvAIU'IIIa IlY

ENTER "PUT PARAMETERS
AOU.T YOUTH

IA
EF
H
ED:
BW:
AT(CAR):
AT(NON):

..,
,:PO,,
70

25550
385

IR
EF
"­
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
II

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADLt.T:

CF: 2.25E-06 (AVO ANNUAl DOSE)
YOUTH:

CF: O.ooE+oo (AVO ANNUAl DOSE)
ADLt.T/YOUTH (CANCER RISI<):

CF: 3.22E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INOESTION OF SOil (PAOE TWO)
SITE 1- DRMO
EXPOSURE SCENARIO: CONSTRUCT1OH WORKER; RME
CAlCUlATE DOSES:

YOUTH ANNUAL ADlA.T ANNUAL L1FETlME AVERAOE RFD
DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAY)CHEMICAL

1.12.2 - Tetr8chloroef\ane
Trichloroelhene
VInyl chloride
8"(2 - ethyhlxyl)ptrIha...
Benzo(alanItY _
Benzo(bllluor8I'IttleM
8enzo(llllluoranlhene
Benzo(a)p,,_
DCJenI(l.n)lf1nacenl
.......(1.2.3 -cd)p-,_
.4·-ODD
.. -DO(

... -DOl
Arodar.- ,~
AI--.,
At.-lce....-...-
~

ee..-
....00--
Hlc....
V_~

lllWJ

C(MO/KO)

3
1.7

0.12
1.1

1
1

0.98
1

on
071

14
077

"I'11 ,
33

I'
:P9I,
,.~

~,

981..
~

BIOAVA1lA8111TY

1
1
1
1
1
1
1
1
1
1

03
03
03
03,

1
1
1
1
1,
1
1
1

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE +00
OOOE +00
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE +00
O.OOE +00
OOOE+OO
OOOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.76E-06
3.83E-06
2.71E-07
2.48E-06
2.25E-06
2.25E-06
2.16E-06
2.25E-06
4.96E-07
1.76E-06
9.47E-07
5.21E-07
l.96E-06
8. 12E-06
4.33E-05
7.44E-06
2.71E-06
8.74E-04
1.58E-05
4.HE-03
7.71E-04
2.23E-04
9.92E-05
4.62E-03
O.OOE+OO
O.OOE+OO
O.OOE+OO

. O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

9.66E-08
5.47E-08
3.86E-09
3.54E-08
3.22E-08
3.22E-08
3.09E-08
3.22E-08
7.09E-09
2.51E-08
1.35E-08
7.44E-09
2.80E-08
1.16E-07
6.18E-07
1.06E-07
3.86E-08
9.63E-06
2.25E-07
5.96E-05
1.10E-05
3.18E-06
1.42E-06
6.60E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-03

2.00E-02

5.00E-04
2.00E-05
4.00E-04
3.00E-04
5.00E-03
9.00E-02
5.00E-04
3.71E-02
5.00E-03
2.00E-02
7.00E-03
3.00E-01

CSF
(KG-DAY/MG)

2.00E-01
1.10E-02
1.90E+00
1.40E-02
7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E+00
7.3OE-01
2.40E-01
3.40E-01
3.40E-01
7.70E+00

1.75E+00
4.3OE+00



RISK ASSESSMENT SPREADSHEET - INCIOBHAl INOESTION F SOil (PAOE rnREE)
SITE 1- DRMO
EXPOSURE SCEMARIO: CONSTRUCTION WOfUtER; RME
DETERMNE HAZARD INDCES AND CANCER RISK

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

1, 12.2-Tetrachloroethane O.OOE+OO O.OOE+oo 1.93E-08
Trtchloroehlne O.OOE+OO S.39E-04 8.02E-l0
VInyl chlor Ide O.OOE+oo O.OOE+oo 7.34E-09
811(2 - ethyhllryl)phthalale O.OOE+oo 1.24E-04 4.96E-l0
Benzo(alaml\'ac_ O.OOE+oo O.OOE+oo 2.35E-08
Benzo(bl"uoranlhene O.OOE+oo O.OOE+oo 2.35E-08
Benzo(k)1luoranthene O.OOE+OO O.ooE+oo 2.26E-09
Benzo(lI)pyrenll O.OOE+OO O.ooE+oo 2.35E-07
Dlberula.h)anltI_ OOOE+oo O.ooE+oo 5. 17E-08
Indenoll.2.3 -cd)p,,_ OOOE+oo O.OOE+oo 1.83E-08
4.4' - DOO OOOE+oo O.OOE+oo 3.25E-09
4.4' - DOE o OOE +00 OOOE+oo 2.53E-09
4.4' - DOT o OOE +00 3.92E-03 9.53E-09
Atoclor - I 2«l OOOE+OO 4.06E-Ol 8.93E-07
Antimony o OOE +00 1.08E-Ol o.ooE+oo
AtMnic OOOE+oo 2.48E-02 1.86E-07
e.~ o OOE +00 5041E-04 1.SSE-07
Boron OOOE .00 7.49E-03 O.OOE+oo
CadmUol OOO[ +00 3.1SE-02 O.ooE+oo

eow- OOOE +00 1.12E-Ol O.ooE+oo
Manga_ OOOE+oo I.5-4E-Ol O.ooE+oo
Nickel OOOE+OO 1.11E-02 O.ooE+oo
V_dlum OOOE+OO 1.42E-02 O.ooE+oo
llnCl OOOE+oo 1.54E-02 O.ooE+oo

0 o OOE +00 O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+OO
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+OO
0 O.ooE+OO O.ooE+oo o.ooE+oo
0 O.ooE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+OO
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.OOE+oo O.OOE+OO O.ooE+oo

TOTAl O.OOE+OO l.tOE-01 1.84E-08

.....



RISK ASSESSMENT SPREADSHEET - IN CIDBt lAl INGESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SilEO - DRMO
NSB-NlON. GROTON. CONNECTICUT
01/13/95

HAZARD INDICES AND INCREMEJHAI.." CANCER RlS~ ARE CAlCll..ATID BY THIS SPREADSHEET.
EXPOSURES THROUGH PlCA INGESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BElOW.

EXPOSURE SCBtARIO: OCCASIONAl VISITOR; elE

Rf1 rv",., f QUAflOiI

......
1Ol. lC. tA "" BIO. H • rOVf8w. AT. ,~

..._.._.._.... __ ..- _._._- I

c ...... c~c... ''''' "CJII " toil &MW\. ItltG/tIOI
.. • toil "CM' f1QIII "" " 1IfQ' wBI "I
,. • ~UAf n ..0Vf" C" " vAl ' .."" AAl'1. 'AACflOiI'''Ot' C(JiI'A"'AT(O'~(
f 0 •~ (1JM "CJII ('f1 AMI
...~ MtOM' fIOl
a, • a", -..-0 ' ... tr»""
.., • -.oA~". ""

'"'''' ""'" II'AMMf " ..ACk.I ,....
••
fO
8W
AT (CAR)
Al(NON):

•
",
•70

25550
2190

YOVft4

...
""fO
8W
AT(CAR):
AT(NON):

•
180,
•
"25550

2190

DETERMNE CONVERSION FACTORS:
ADll..l:

CF: 2.35E-08 (AVG ANNUAl DOSE)
YOUTH:

CF: O.OOE+OO (AVG ANNUAl DOSE)
ADULT/YOUTH (CANCER RISI<):

CF: 2.01E-09



RISK ASSESSMENT SPREADSHEET - INCIDBHAI. INOESTION F SOIt (PAOE TWO)
SITE. - DRMO
EXPOSURE SCBtARlO: OCCASIONAl. VI "Of'; CTE
CAl CUlATE DOSES'

CHEMICAl.

8enl'01.1.m._
8enl'Olbiflua ...chene
BenlO"'lflua~

8enl'O(.,p".ne
Indeno(I.2.J -cdlp.,_
Aroclor - 1280
Antimony
AnenIc
8e"y1llUm
C.dm....
~

"'ano-r-
V_~

I Inc

C(MOIKO)

078
071
087
088
0.78

11
192
2.8
1.1
~8

8117
:lell
484
1~10

810AVAllA81tlTY

1
1
1
1
1

0.3
1
1
1
1
1
1
1
1

YOUnt ANNUAl ADUlT ANNUAl LIFETIME AVERAOE RFD
DOSE (MO/KO/OAy) DOSE (MO/KOIDAY) DOSE (MO/KO/OAy) (MO/KO/DAy)

O.OOE+OO 1.83E-08 1.57E-09
O.OOE+OO 1.87E-08 1.43E-09
O.OOE+OO 2.04E-08 1.75E-09
O.OOE+OO 2.07E-08 1.77E-09
O.OOE+OO 1.78E-08 1.53E-09
O.ooE+OO 7.75E-08 8.64E-09 2.00E-05
O.OOE+OO 4.51E-07 3.86E-08 4.00E-04
O.OOE+OO 8.11E-08 5.23E-09 3.ooE-04
O.OOE+OO 2.58E-08 2.21E-09 5.00E-03
O.OOE+OO 1.39E-07 1.19E-08 5.00E-04
O.OOE+OO 1.64E-05 1.40E-06 3.71E-02
O.OOE+OO 6.29E-06 5.39E-07 5.00E-03
O.OOE+OO 1.14E-06 9.74E-08 7.00E-03
O.OOE+OO 3.55E-05 3.04E-06 3.00E-Ol
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+oo O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOE+OO o.ooE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOE+oo O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO·
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
o.ooE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+OO O.OOEtOO O.OOE+OO
O.ooE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

CSF
(KO-DAYIIIO)

7.30E-Ol
7.30E-Ol
7.30E-02
7.30E+00
7.30E-Ol
7.70E+00

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INGESTION OF SOIL (PAGE rnREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: OCCASIONAl V1SITOR; CTE
DETERMNE HAZARD !NlJCES AND CANCER RISK:

HAlARDINDEX HAlARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

Benzo(a)anftwac_ OooEtoo O.ooEtoo 1.15E-09
Banzo (b)"UCI" anlhene OooEtoo O.ooEtoo 1.04E-09
Benzo(k)"UCI" anthene O.ooEtOO O.ooE+oo 1.28E-10
Benzo(a)p~ane O.ooEtoo O.ooE+oo 1.29E-08
Indeno(I,2.3 -cd)p~ane O.ooE+oo O.ooE+oo 1.12E-09
Aroclor - 1200 O.ooE+oo 3.87E-03 5.11E-08
Antimony O.ooEtoo 1.13E-03 O.ooE+oo
AI,ene OooE+oo 2.04E-04 9.16E-09
e.~ OooE +00 5. 17E-06 9,52E-09
CadmUft OooE tOO 2. 77E-04 O.ooE+oo
~ OooE tOO 441E-04 O.ooE+oo
....00-- OooE tOO 1.2eE-03 O.ooE+oo
V_dIum OooE tOO 1.82E-04 O.ooE+oo
line OooE +00 1.18E-04 O.ooE+oo

0 OooE +00 O.ooE+oo O.ooE+oo
0 OooE tOO OooE+oo O.ooE+oo
0 OooE tOO OooEtoo O.ooEtoo
0 OooE tOO O.ooE+oo O.ooE+oo
0 OooE tOO O.ooEtoo O.ooE+oo
0 oooE tOO O.ooE+oo O.ooE+oo
0 OooE tOO O.ooE+oo O.ooE+oo
0 OooE tOO O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O. ooE +00
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooEtoo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

T TAl O.OOE+OO 7.47E-03 8.82E-08



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITEe - DRMO
NSB-NlON.OROTON,CONNECTICUT
01/13195

HAZARD INDICES AND INCREMIJHAl CANCER RISKS ARE CAlClA.ATED BY "THIS SPREADSHEET.
EXPOSURES THROUOHPICA INOESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: OCCASIONAl VISITOR; RilE

REl EVAN T EOUATION lEX • (C .IR • Fl. BIO • EF • EDl/IBW. AT. 1E6I

WHmE C • ilENe CONC9HRA nON IN 901. SAMPLE (MO/KO)
IR. SOl. INOESllON RATE IMQI£VENn
EF • EXPOSURE FREQUENCY IEVIJHSIYEAR)
FI • FRAcnON FROM CONTAMINATED SOUJlCE
ED. EXP09URE WRATION (Y£AR9)
BW • BODY waOHT Iml
AT • AVERAGINO nME (OAl'tl)
810 • 810AVAlLABl.ITY

ENTER INPUT PARAMETERS
AOU..T YOUTH'

IR
EF:
FI:
ED:
BW:
AT(CAR):
AT(NON):

100
24

1
25
70

25550
9125

IR
EF
FI:
ED:
BW:
AT(CAR):
AT(NON):

o
350

1
e

15
25550
2190

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 9.39E-08 (AVO ANNUAl DOSE)

~

YOU"TH:
CF: O.OOE+OO (AVO ANNUAl DOSE)

ADlA.T/YOUTH (CANCER RISI<):
CF: 3.35E-08



.......

RISK ASSESSMENT 8PREADSHEET - INCIDENTAL INOESTION OF SOIL (PAOE TWO)
SITE' - DRMO
EXPOSURE SCENARIO: OCCASIONAL VISITOR: RME
C.... CUlATE DOSES:

1.75E+OO
4.30E+OO

CSF
(KO-DAYIIIO)

7.30E-Ol
7.30E-Ol
7.30E-n2
7.30E+00
7.30E-Ol
7.70E+OO

O.OOE+oo 7.33E-08 2.B2E-08
O.ooE+oo 6.B7E-08 2.38E-08
O.ooE+OO 8. 17E-08 2.92E-08
O.ooE+oo 8.27E-08 2.95E-08
O.ooE+oo 7.14E-08 2.55E-08
O.OOE+oo 3.10E-07 l.l1E-07 2.00E-05
O.OOE+oo I.BOE-OS 6.44E-07 4.00E-04
O.OOE+oo 2.44E-07 8.72E-08 3.00E-04
O.OOE+oo 1.03E-07 3.B9E-08 5.00E-03
(looE +00 5.54E-07 1.98E-07 5.00E-04
OooE+oo 8.55E-05 2.34E-05 3.71E-n2
OooE +00 2.52E-05 8.99E-OS 5.00E-03
OooE +00 4.55E-06 1.82E-08 7.ooE-03
OOOE +00 1.42E-04 5.07E-05 3.00E-Ol
O.ooE+oo O.OOE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
o OOE +00 O.ooE+oo O.ooE+OO
OooE +00 O.ooE+oo o.ooE+OO
OooE+oo O.ooE+oo O.OOE+oo
OOOE+oo O.OOE+OO O.ooE+OO
O.OOE+oo O.ooE+oo o.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
o.OOE +00 O.OOE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo. O.ooE+oo O.ooE+oo
o.ooE+oo O. ooE+00 0. ooE+00
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+OO O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo

YOurn ANNUAl.. ADlA.T ANNUAl.. lIFETlME AVERAOE RFD
DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KO/DAy)CHEMICAL C(MO/KO) BIOAVAIlABllITY

8enzo(.)anttYac-. 078 1
8enzolb)1lua.""- 071 1
8enzo(k)1Itn.""- 0117 1
8enzo(a)pyr_ 088 1
Indeno(I.2.3 -cd)P\J- 078 1
Aroc:Ior - 1:H1ll 11 0.3
Antm-y 192 1
AI-*: U ,.
e.f'1U1lI II 1
c...... ,t 1
c...,. .., 1.......- Me 1.,....... ... 1
1_ "10 1



RISK ASSESSMENT SPREADSHEET - INCIDENTAl INOESTION OF SOIL (PAOE THREE)
SITE e - ORMO
EXPOSURE SCENARIO: OCCASIONAl VISITOR; RME
DETERMNE HAZARD INlJCES AND CANCER RISK:

CHEMICAl

genzo(a)antIYac_
Benzo(blftuor anthene
Benzo(k)ftuor anthene
Benzo(a)pyrene
Indeno(I.2.J -cd)p)fene
Aroclor - t 2S)

Antimony
Allene........
C...-C__

I .... "P'..,,-­
I ...

o
o
o
o
o
o
o
o
o
o
o
o

TOTAl

HAZARD INDEX HAZARD INDEX INCREMENTAL
yourn ADULT CANCER RISK

O.OOE+OO O.OOE+OO 1.91E-08
O.OOE+OO O.OOE+OO 1.74E-08
O.OOE+OO O.OOE+OO 2.13E-09
O.OOE-+OO O.OOE+OO 2.16E-07
O.OOE+OO O.OOE+OO 1.86E-08
OOOE+OO 1.55E-02 8.52E-07
OOOE+OO 4.51E-03 O.OOE+OO
OOOE+OO 8.14E-04 1.53E-07
000f-00 207E-05 1.59E-07
000f -00 I IIE-03 O.OOE+OO
GOOf-OO 178£ -03 O.OOE+OO
OOOf-OO S03£-03 O.OOE+OO
OOOf-OO I .eE-04 O.OOE+OO
GOOf -00 • 7JE-04 O.OOE+OO
000f -00 OOOE +00 O.OOE+OO
000f -00 OOOE +00 O.OOE+OO

00f' -00 000f-00 O.OOE+OO
00f -00 000f -00 OOOE+OO
00f - CIO 000f-00 o.OOE+OO
00f -00 000£-00 O.OOE+OO
00f - 00 OOOE +00 O.OOE+OO
00f -00 OOOE+OO O.OOE+OO
00f - 00 OOOE +00 O.OOE+OO
00f - CIO OOOE +00 O.OOE+OO
00f - 00 OOOE +00 O.OOE+OO
00f -00 OOOE +00 O.OOE+OO
OOE -00 O.OOE+OO O.OOE+OO
OOE +00 O.OOE+OO O.OOE+oo

O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+OO
O.OOE+oo O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

O.OOE+OO 2.99E-02 \ 1.44E-08 ..,.



RISK ASSESSMENT 8PREADSHEET - INCIDBnAlINOESTION OF SOIL

8ITENAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NlON.OROTON,CONNECnCUT
01/13195

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CAlCll.ATED BY mls SPREADSHEET.
EXPOSURES THROUGH PICA INGESnON ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED BaOW.

EXPOSURE 8CBtARIO: ADUlT RESIDENT OM81T£; eTE

REl fVNfT fOUAnON lEX. IC IIR I Flo 810 I EF I EOI/(8WI AT I lEt1l

WHO" C • MEM CONCfJfTRATlON IN Sa.. SAWptE (MoncO)
IR. Sa.. INQESTlOH RATE (MQJtVENn
H • DPOSURE 'REOUEHCY l£VfJfT9MAR)
Fl. 'RACnON 'ROM CONTAMINATED SOURCE
(D. DPOtUA( ()JRATlON (Yf-"MI
8w • 8OO'Y WfJ<)t4T 1101
AT • AvtAAOINO nM( lOA.....
810 • 81OAVAI~Ba If'f

BtTERINPUT PARAMOER9
AOU.T YOUTH

IA
EF
FI:
EO:
Bw:
AT(CAR):
AT(NON):

1IO
:Ie

1
II

70
2S~50

328~

IR
EF
FI:
EO:
BW:
AT(CAR):
AT(NON):

o
350

1
S
1~

2S~50

2190

DETERMNE CONVERSION FACTOOS:
ADll.T:

CF: ~.09E-08 (AVG ANNUAl DOSE)
youn·l:
CF: O.OOE+OO (AVG ANNUAl.. DOSE)

ADll.TIYOUTH (CANCER RISI<):
CF: 6.54E-09 .



RISK ASSESSMENT SPREADSHEET - lNClDEJHAl INOESTION OF SOIL (PAOE TWO)
SITE II - DRMO
EXPOSURE SCEJfARIO: ADUlT RESIDENT ONSlTE; CTE
CAlCUlATE DOSES:

CHEMICAl

Benzo(a)anttYac-.
Benzo(b)nuoranthene
Benzo(k)1lua anthene
Benzo(a)pyrene
Indeno(I.2.3-cd)plJene
Aroclor - 12t1O
Antimony
ArMnic
BlI'y,-.,m
C.ctm....
~....."..­
'i~

1 ftC

C(MO/KO)

078
071
0.87
088
0.78

11
19.2
2.8
11
SII

897
He...

"'0

BIOAYAILABILITY

1
1
1
1
1

0.3
1
1
1
1
1,,,

YOurn ANNUAL ADlI..T ANNUAL L1FE11ME AVERAGE RFD
DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MG/KG/DAY) (MG/KG/DAY)

O.OOEtOO 3.97E-08 5.l0E-09
O.OOEtOO 3.81E-OS 4.64E-09
O.OOEtOO 4.43E-08 5.69E-09
O.OOEtOO 4.48E-08 5.76E-09
O.OOEtOO 3.S7E-OS 4.97E-09
O.OOEtOO 1.6SE-07 2.l6E-08 2.00E-05
O.OOEtOO 9.77E-07 U6E-07 4.00E-04
O.OOEtOO 1.32E-07 1.70E-08 3.00E-04
O.OOEtOO 5.60E-08 7.20E-09 5.00E-03
O.OOE+OO 3.00E-07 3.S6E-08 5.00E-04
oOOE +00 3.55E-05 4.56E-06 3.71E-02
OOOE +00 1.36E-05 1.75E-06 5.00E-03
O.OOE +00 2.46E-06 3. 17E-07 7.00E-03
O.OOE +00 7.66E-05 9.88E-06 3.00E-Ol
O.OOEtOO O.OOEtOO O.OOEtOO
O.OOEtOO O.OOHOO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE +00 O.OOEtOO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
OOOE+OO O.OOEtOO O.OOE+OO
O.OOE+OO O.OOEt.OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO ·O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOEtOO O.OOEtOO O.OOE+OO
O.OOEtOO O.OOEtOO O.OOE+OO
O.OOE+OO O.OOEtOO O.OOE+OO
O.OOE+OO O.OOHOO O.OOE+OO
O.OOEtOO O.OOE+OO O.OOEtOO
O.OOE+OO O.OOEtOO O.OOE+OO
O.OOE+OO O.OOEtOO O.OOE+OO
O.OOE+OO O.OOEtOO O.OOE+OO
O.OOE+OO O.OOHOO O.OOE+OO

CSF
(KG-DAYIIIG)

7.30E-Ol
7.30E-Ol
7.30E-02
7.30EtOO
7.30E-Ol
7.70E+00

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDBHAI. INGESTION OF SOil (PAGE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: ADULT RESIDENT ONSITE; CTE
DETERMNE HAlARD !HOCES ~D CANCER AlSK

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL YOUnt ADULT CANCER RISK

Benzo(alanth'ac_ O.ooE+oo O.ooE+oo 3.72E-09
Benzolbl"uoranthene O.ooE+oo O.ooE+oo 3.39E-09
Benzo(1lI"ud'anthene O.ooE+oo O.ooE+oo 4.15E-10
Benzo(alpY'ene O.ooE+oo O.ooE+oo 4.20E-08
Indeno(1.2.3 -cd) pvene O.ooE+oo O.ooE+oo 3.63E-09
Aroclor - 1280 O.ooE+oo 8.40E-03 1.66E-07
Antimony O.ooE+oo 2.44E-03 O.ooE+oo
AlseOlc OooE+oo 4.41E-04 2.98E-08
B-y4llum OooE+oo 1.12E-05 3.09E-08
CedmUm OooE+oo 6.ooE-04 O.ooE+oo
.~ oooE-oo 9.56E-04 O.ooE+oo
Menoe_ oooE-oo V3E-03 O.ooE+oo
V_dlum oooE_oo 3.52E-04 O.ooE+oo
line OooE+oo 2.56E-04 O.OOE+oo

0 oooE +00 O.ooE+oo O.ooE+oo
0 oooE +00 O.ooE+oo O.ooE+oo
0 oooE +00 O.ooE+oo O.ooE+oo
0 ooof +00 O.ooE+oo O.ooE+oo
0 Ooof +00 o.ooE+oo O.ooE+oo
0 OooE +00 O.ooE+oo O.ooE+oo
0 oooE +00 O.ooE+oo O.ooE+oo
0 oooE +00 O.ooE+oo O.ooE+oo
0 OooE+oo . O.ooE+oo O.ooE+oo
0 OooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+OO O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTAl. O.OOE+oo 1.82E-02 2.80E-07



RISK ASSESSMENT SPREADSHEET - INClDeHA!. INOESTION OF SOIL

SITE NAME:
LOCATION:
DATE:

SITES - ooMO
NSB-NlON.OROTON.CONNECTICUT
01/13/95

HAZARD INDICES AND INCREMEJHAl CANCER RISKS ARE CAlCu..ATED BY THIS SPREADSHEET.
EXPOSURES THROUOH PICA INOESTION ARE CONSIDERED.
ASSUMPTIONS ARE OUTI.INED BaOW.

EXPOSURE SCEMARIO: ADUlT RESIDENT ON8lTE; RME '

An r V'lin r OUAncJf

.....,
Ifll. fC ..... '11 810. H. rot/lft•• AT. 'HI

_ ... - --... -.--- --.----- .n·,__ • ....• ..··_n··.__.. ··.. · ..·__ . I

C ...,. CCIit Cflt '''' nc-. ..~ IMI"\' lIIQ.1lO1
....~ ..Oftne- "'''~ ""''l
If • DPOtUtW , lIWout,.C~ If VI,. 1tIYt AAI
, •• 'IVoCOCIit'AOM CCJf'A.-.A'fO 'O~E
f 0 • ~utW B1t'A 0CIit ('11"'"
... ~MtOH' .G.
AI • Al/1MGaG .... lOll""
~.~"""/l.fn

""f''''~' ...--- "...
AlU'

...
If,.
fO
eVIl
AT (CAR):
AT(NON):

..
Ie,
•70

255~

10950

'IOUYH

...
",.
fO
eVIl
AT(CAR):
AT(NON):

•JllO,
•15

25550
2190

DmRMNE CONVERSION FACTORS:
ADlA.T:
CF: 1.02E-07 (AVO ANNUAl DOSE)

YOUTH:
CF: O.OOE+OO (AVO ANNUAl DOSE)

ADUlT/YOUTH (CANCER RISI<):
CF: 4.36E-08



RISK ASSESSMENT SPREA08HEEl - INCID91TAlINOESTlON OF SOil CPAOE TWO)
SITE" - DRMO
EXPOSURE SC91ARIO: ADUlT RESIDENT ON SITE: RilE
C.tt.CVlATE DOSES'

CHEMICAl.

a.nlO(a)anttY _

Benzo(b)fIuor anehene
8enlO(1o)fIuor anfhana
8enro(a)pl'l_
Indeno(I.2.3 -cd)p.,­
AIocIor - 12«)

Antimony
Anlenlc
Beryl-.,m
CadmlJm

~
II~

V_~

llnc

CCMO/KO)

0711
071
0117
088
0.76

11
192
2.8
11
~e

897
:MIl

4114
1510

BIOAVAIlABllllY

1
1
1
1
1

0.3
1
1
1
1
1
1
1
1

YOUnt ANNUAl.. ADUlT ANNUAl.. lIFE11ME AVERAOE RFD
DOSE CMO/KO/DAy) DOSE CMO/KO/DAy) DOSE CMO/KO/DAy) CMO/KO/DAy)

O.OOE+oo 7.94E-08 3.40E-08
O.OOE+oo 7.23E-08 3.10E-08
O.OOE+oo 8.65E-08 3.79E-08
O.ooE+oo 8.95E-08 3.84E-08
O.ooE+oo 7.73E-08 3.31E-08
O.ooE+oo 3.36E-07 1.44E-07 2.00E-05
O.ooE+oo 1.95E-06 8.37E-07 4.00E-04
O.ooE+oo 2.65E-07 1.13E-07 3.00E-04
O.ooE+oo 1.12E-07 4.80E-08 5.00E-03
O.OOE+oo 6.00E-07 2.57E-07 5.ooE-04
O.OOE+oo 7.09E-05 3.04E-05 3.71E-02
O.OOE+oo 2.73E-05 1.17E-05 5.00E-03
O.OOE+oo 4.93E-06 2.11E-06 7.ooE-03
O.OOE+OO 1.54E-04 6.59E-05 3.ooE-Ol
O.OOE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+oo
O.OOE+oo 0.00E+00 O.OOE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.OOE+OO O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo 0.00E+00 O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+OO
O.ooE+oo O.OOE+oo O.OOE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo OOOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.OOE+oo OooE+OO
O.OOE+oo O.ooE+oo OooE+oo
O.ooE+oo O.OOE+oo OooE+oo

CSF
CKO-DAYIIIO)

7.30E-01
7.30E-01
7.30E-02
7.3OE+00
7.3OE-01
7.70E+00

1.75E+00
4.30E+00



RISK ASSESSMENT SPREADSHEET - INCIDeUAlINOE9TIOH OF SOIL (PAOE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: ADUlT RESIDENT ONSITE; RME
DETERMNE HAZARD !NlJCE9 AND CANCER RISK:

HAlARD INDEX HAlARD INDEX INCREMENTAL
CtfEIfICAl YOUTH ADULT CANCER RISK

IMnzo(alantlYac_ O.ooE+oo O. 00E+ 00 2.48E-08
IMnzo(bl"uoranthene O.ooE+oo O.ooE+OO 2.26E-08
IMnzo{lllftuoral1thene O.ooE+OO O.OOEtOO 2.77E-09
IMnzolalp'I'ene O.ooE+oo O.ooE+OO 2.80E-07
Indeno(l.2,3 -cd)p~ene O.ooE+OO O.ooE+oo 2.42E-08
Aroclor - 1260 O.ooE+oo l.68E-02 1.11E-06
Antimony O.ooE+OO 4.88E-03 O.OOE+OO
Allene OooE+OO 8.82E-04 1.98E-07
a..-,m o ooE +00 2.24E-05 2.06E-07
CadmUn o ooE +00 l.20E-03 O.OOEtOO

c.ow- o ooE +00 l.9lE-03 O.OOEtOO
....'98'- o ooE +00 545E-03 O.OOEtOO
,,-~ o ooE +00 7.04E-04 O.OOEtOO
1 Inc OooE+OO 5.12E-04 O.OOEtOO

0 o ooE +00 O.ooE+OO O.OOEtOO
0 o ooE +00 OooE+OO O.ooEtOO
0 o ooE +00 OooE+OO O.ooEtOO
0 OooE +00 O.ooE+oo O.OOEtOO
0 o ooE +00 O.ooE+OO O.OOEtOO
0 o ooE +00 O.ooE+OO O.OOEtOO
0 OooE +00 O.ooE+OO O.ooEtOO
0 OooE +00 O.ooE+OO O.OOEtOO
0 OooE +00 O.ooE+OO O.OOEtOO
0 OooE +00 O.ooE+OO O.OOEtOO
0 o ooE +00 O.ooEtOO O.OOEtOO
0 O.ooE +00 O.ooEtoo O.OOEtOO
0 O.ooE+OO O.ooEtOO O.OOEtOO
0 O.ooE+OO O.OOEtOO O.ooEtOO
0 O.ooE+OO O.OOEtOO O.OOEtOO
0 O.ooE+OO O.OOEtOO O.OOEtOO
0 O.OOEtOO O.OOEtOO O.OOEtOO
0 O.ooEtOO O.OOEtOO O.OOEtOO
0 O.ooEtOO O.OOE+OO O.OOEtOO
0 O.ooEtoo O.ooEtOO O.ooEtOO
0 O.OOE+OO O.ooEtOO O.OOEtOO
0 O.ooE+OO O.ooEtOO O.OOEtOO
0 O.OOEtOO O.ooE+OO O.OOEtOO
0 O.OOE+OO O.OOE+OO O.OOEtOO
0 O.ooE+OO O.OOEtOO O.OOEtOO
0 O.ooE+OO O.OOEtOO O.OOEtOO

TOTAl.. O.OOEtOO 3.24E-02 1.1I7E-08



R19< ASSESSM:NT SPREADSHEET - DAECT D:fNJt.. CC»flACT WITH SOL

SITE NME:
LOCATION:
~TE:

SITE 8 - ~O
NSI3-P.a...C»of, GIDTON, CON'4ECTlCUT
01/13/95

EXPCJS..AE SCENARIO: UTl.llY WCJl<EA; CTE

AB..EVANT EOUl'T1CN:

Wl-£AE'

rEX - (C x SA x AF x ASS x EF X ED)I{8Wx AT X 1E6)

C • CCJlCENTRATICNIN SCA.. ~Gl
~1 • YOUTH 9<IN SI..WAD:. N'£A (3:l D.NDAY):
SA2 • Aa.J.. T9<lN 9....ff N;E N'£A (SO 0M:)l\Y) :
~ •~ FftClOA (MG'SQ eM)

o
3800

0.2

ABS • ~nCN FRACTION
PED~ ffiACTlON)

~:

BNAS'PEsn ODES:
PCffi:
~PlS:

0.5
0.05
0.05
0.01

Ef 1 • YOUTH EXP09J£ FAEQl£NCY PAYSlYEAR): 1
EF2 • Aa.J.. TEXPC&ff FRECLENCY (DAYSfYEJlR): 1
ED1 • YOUTH EXPOS.ff DlRAnCN (YEAffi): 1
ED2 • Aa.J.. TEXPCElJ'£~nCN (YEJlRS): 25
BW1 • BCDY WEIGHT Aa1..E~ ~G): 1
BVQ • BCDY WEIGHT ADJ...T t<Gl 70
AT 1 • AV8'lAGI"-O TIM: pAYS), NCt-ICAFO~(Ya.JTH): 385
AT2 • A\lERAGI"-O TIM: (DAYS), NCNCAfONOGENS (ADU..T): 9125
AT3 .. A\lERAGlfIol3 TIM: (DAYS), CAAONOOENS: 25550

rETERMllIE CCNVERSCN FACTrnS:
rEX '" (q*(SA &J CM)*(AF~O CM}*(ASS)*(Ef DAYS(fEAA)* (ED YEAAS)/V\T DAYS)/{BWKG)/(1 KG'lEB~)

OOS=ywlh '" (CF1)* (C)* (ASS)
OOS=ac1Jtt = (CF2)*{q*(ABS)

CF1 =
CF2 =

O.OOE+OO
2.97E-08

CMCER AS< = (CF3)*(C)*{ASS) CF3= 1.06E-08



Al9< ASSESSr.t:NT SPAEJ\D9-iEET - [JAECT r:J:FWAl... C~ACT WTH SOL (pAGE TWO)
SITE 8 - DFNO
EXPO&JRE SCE~O: LIrLITY MH<EA; CTE
Cft..ClJ...ATE~:

O-iEMCIL C CMG'<GJ
ABsalPnON
FRACn~

ANooIUIt. YWTH ANooIUIt. ADlJ..T lIFET1r.t: AVERACE AFD
OO~~~~OO~~~~OO~~~~~~~~

CSF
O<G-DAY/MG)

1.1.22-TstacHCJ08hIne
Trlcticroeflene
'h'lyt chIcJ1dB
B1s~ -81hylheXyl)~"

BenzOOJ)31fT1lcene
Benlo(b)1\.Icran1hen8
Benlot<'1Uranhne
Blrvotl)t¥" ne
O~."~~.
1nOW1O(' ~ 3 -atw...
•• . [IU
•• -[IX

•• -UJ'"a::n-10JfI)
,.,.,.,~

,.~

8wlII.....
fbtlr'
Ot~"",

~

-'-rvan-e...,.
~

IF1C

3
1.7

0.12
11

1
1

oee
I

on
or•

I •
on,.
I',.,
I I,,

1M
r,.so

,.2...
«

I0IO

0.5
0.5
0.5

0.05
0.05
0.05
0.05
OOS
005
005
005
005
005
OOS
001
001
001
001
001
001
001
001
001
001

O.ooE+oo
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o ooE+oo
oooe+oo
oooe+oo
oooe+ 00
oooE+oo
O.ooE+oo
o ooE+oo
o ooe+oo
o ooe+oo
o OOE+OO
o OOE+OO
O.OOE+OO
OOOE+OO
o OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

4.48E-08
2.53E-08
1.78E-09
1.84E-09
1.49E-09
1.49E-09
1.43E-09
1.49E-09
3.27E-l0
USE-De
2.08E-09
1.1!5E-09
4.31 E-09
1.78E-OS
5.71 E-09
8.82E-l0
3.lI7E-l0
a.89E-OS
2.OSE-09
5.50E-07
1.02E-07
2.84E-OS
1.31E-OS
a.l0E-07
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

1.59E-08
9.03E-09
8.37E-l0
5.84E-10
5.31E-l0
5.31E-10
5.10E-l0
5.31E-l0
U7E-l0
4.14E-l0
7.44E-l0
4.09E-l0
1.54E-09
8.37E-09
2.04E-09
3.51E-l0
1.27E-l0
3.18E-08
7.44E-l0
1.97E-07
3.83E-08
1.05E-08
4.87E-09
2.18E-07
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.ooEtoo
O.ooE+oo
O.OOE+OO
O.ooE+OO

8.00E-03

1.10E-02

4.ooE-04
2.00E-05
4.ooE-04
2.80E-04
2.50E-04
4.50E-03
1.50E-05
2.20E-02
1.50E-04
2.ooE-03
3.50E-04
1.50E-01

2.00E-01
1.10E-02
1.90E+OO
2.50E-02

3.ooE-Ol
4.20E-Ol
4.20E-Ol
7.70E+OO

1.80E+OO
8.80E+Ol



\

RIS< ASSESSM:NT SPREADSHEET - ORECT D:FWIIt. CCWTACT WITH saL (pAGE THREE)
51 TE 8 - DFWlO
EXPOSURE SCENARIO: UTILITY wat<ER; CTE
OCTERMIN:: HAZAR) If'OCES 1HJ CANCER Al9<:

HAZARD INDEX HAZARD INlEX INCREMENTIt.
D-fEMCIt. YOUTH AlJJ....T CMCEARSK

1 ,1 ,22 - Tet8c:h1CJ'"09f-ene O.OOE+OO O.OOE+OO 3.19E-09
Trlchlauef19l19 O.OOE+OO 4.21E-06 9.93E-11
VInyl chIo1cm O.OOE+OO O.OOE+OO 1.21E-09
Bl! (2 - ethylhexyf)phtla!alB O.OOE+OO 1.49E-07 1.46E-11
Benzot1)W1fT11oene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo¢l)I\J0"8nthen8 O.OOE+OO O.OOE+OO O.OOE+OO
Bervof<'1uenn1tl8nlJ 000£+00 o OOE+OO O.OOE+oo

lWvotlllJlf''''' GOOf.OO 000£+00 o OOE+OO
fJnerv .. " ............ GOOf·GO GOOf.OO 000£.00
w~q'~ .l . «tc¥.". OOOf·GO GOOf.GO 000f.00

•• (IJJ loot. GO GOOf. 00 I ':If - 10
•• . (I.- GOOf.GO GOOf.OO 1 12£ - 10
44 . tilT GOOf.GO • Clef - OS '47£-10
Ifrx:u·':lIl'IO GOOf.GO '.2f-~ .. 01£-08At·,.....~ OOOf·GO t .." 0' 000f.00,-- lOOf·GO :I 1'1 0' .,.f·'O
"-.....,.. lOOf.OO , ... 0' , '01-0'
.... ,or'. lOOf·oo t", 0' 000f.00
~ OOOf·GO , Je(~ 000£.00
au- OOOf.GO 21Of-0I o OOE+OO

~ OOOf.GO 178f-~ 000£.00
~ OOOf·OO • 411·0' 000£.00..~ OOOf.GO J7.,·Cle 000£.00
1'W'< OOOf.GO 407f-Cle 000£+00

0 OOOf·GO 000£'00 0.00£+00
0 o OOE.OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 O.OOE+OO O.OOE+oo O.OOE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.OOE+OO O.ooE+oo
0 O.OOE+OO O.OOE+OO O.ooE+oo

TOTfoL. O.ooE+OO 1.84E-03 8.82E-08



Rl9< ASSE5S~NTSPREADSHEET - DRECT lEf'NJIL C~ACTWITH saL

SITE NAAE:
LOCATION:
DATE:

SITE 8 - OFNO
NSB-N..~.rnOT~.CONNECTICUT
01/13195

EXPQS...ff SCENARIO: UTLllY wat<ER; AM:

RB...EVIWT EOUATICN:

WI-£~

[EX - (C x SA x AF x ABS x EF x ED)/(BW xAT x 1E6)

C • CCJoaNmAnON IN so... (M3KG)
S'I • YOUT H 9<IN SlffAa ~A (3) 00M)AY)
SA2 • Kll. , 9<lN 9JT K£. NU' csa CtoMl'Y)
/IF .~F1CT~~CM)

o
3800

1

MS •~ nON Fl\IlCTlC:J'.l
~OtNl. nw;Tl0N)

~S'

BNAS1"£STl ODES'
PC8S
",£T~S

0.5
0.05
005
0.01

Ef 1 • YOUTH E:X1'OS-ffr~ I)AVSl'YEAA) 1
Ef2 • Kll. , EXPC5lff ~a..ecr (DAYS/YENl): 3.5
EDI • YOUTH E)(P()9.ff~nON (YEN5) 1
EIl1 • Kll. , EXPailff ClJ'AnQN~ 25
BWt • OCDY WElc:.~ AlXl.£~ f(0)' 1
BVQ • BCDY WEIGHT ADJ...T f(G): 70
ATI • AlIERAGlf'.O n~ pAYS), NCNCAfONCX3ENS (YOJTH): 3e5
AT2 • AVERIOf'.O Tl~ lDAYS), NCNCARCINCX3ENS (ADU...T): 9125
AT3 • AVERAGIr-G TlM:: (OAYS), CAAONOOENS: 25550

C£ll:RMIfooE CGNERS CN FICTrns:
rEX - (C)*(SA &J CM)*f/lF Ml'SQ cM:l*(ABS)*(EF DAYS'YEAR)* (ED YEAAS)/CAT DAYS)/(fJNKG)/(1 KG'1EB M3)

OOS=ywl1 .. (CF1)*(C)*tA8S)
OOs=Bc1Jtt ... (002)*(C)*<Affi)

001 ,.
002 ..

O.OOE+OO
5.21E-07

J ..lo~.\~ .'

CMCER A9< "" (CP.3)*(C)*(ABS) 003"" 1.88E-07



AIS< A5SESS~NT SPREADSHEET - DAECT ~FNJlt.. C~ACTWlTI-i SOL (pAGE TWO)
51 TE 8 - DFWlO
EXPOSURE SCENNllO: UTLITY WCH<EA; A~
CPLCLLATE~:

D-fEMCJlt.. C(MG'<OJ
ABSrnPllON
FAACllON

ANo4UJIL YWTH ANIIUJIL ADlJ..T UFET1~ AVERAGE AFD
OO~~~~OO~~~~OO~~~~(M~~~

CSF
O<G-DAY/MG)

1,1,22-TetacHaoehme
Trlchlaoefler 18

VInyl chlo1m
Bls(2-ethyIh9xyI)phtlalalB
Benzo03)anIT8cene
Benzo(b)l\JalIn1h9n8
Benzof<'1lo1ln1hene
BeraOOl)wene
OtJerv • "."""'e.tl
Ir()erO(1 ;} .J - ~OW"...
•• -aD
•• -CDE
•.• ·-OOT
" ccu - 1:lI!I)
kltmD"¥

"MnIC
~""Baan
~[)'nlJm

~
Mirv-reM
~

\/arwd""
Inc

3
1.7

0.12
1.1

I
1

0.88
I

022
07',.
077
~.

12

" ~
JJ
1 I

'"7
1850
,.2.....

20&0

0.5
0.5
0.5

0.05
0.05
0.05
005
005
OOS
OOS
OOS
OOS
OOS
005
001
001
001
001
001
001
001
001
001
0.01

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
o OOE+OO
oOOE+OO
o ooe+oo
o ooe+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
oOOE+OO
oooe+oo
oooe+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

7.81E-07
4.42E-07
3.12E-08
2.88E-08
2.60E-08
2.60E-08
2.50E-08
2.60E-08
5.73E-09
2.03E-08
3.84E-08
2.00E-08
7.SSE-08
3.12E-07
9.99E-08
1.72E-08
8.2SE-09
1.56E-06
3.84E-08
9.83E-06 .
1.78E-06
15.14E-07
2.29E-07
1.07E-05
O.OOE+OO
O.oOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.79E-07
1.58E-07
1.12E-08
1.02E-08
9.30E-09
9.30E-09
8.92E-09
9.30E-09
2.0SE-09
7.25E-09
1.30E-08
7.18E-09
2.70E-08
1.12E-07
3.57E-08
8.14E-09
2.23E-09
5.s8E-07
1.30E-08
3.44E-06
8.38E-07
1.84E-07
8.18E-08
3.81E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-03

1.10E-02

4.00E-04
2.00E-05
4.00E-04
2.80E-04
2.50E-04
4.50E-03
1.50E-05
2.20E-02
1.50E-04
2.00E-03
3.50E-04
1.50E-01

2.00E-01
1.10E-02
1.90E+OO
2.50E-02

3.00E-01
4.20E-01
4.20E-01
7.70E+OO

1.80E+OO
8.60E+01



R1S< ASSESS~NT SPAEAD9-iEET - ORECT [EFNJt.. CCWTACT WTH SOL (pAGE THFEE)
51 IE 8 - DFWlO
EXPOSURE SCENNlIO: UTILITY wat<ER; R~
C£lERMIr-.E HAZAf{) IN(JCES N-#O CANCER R19<:

HAZARD INtEX HAZARD INlEX INCREMENT,....
CHEMC1L YOUTH AlXJ...T CANCER RISK

1,1,22-Tet8ch1croehlne O.ooE+oo O.ooE+oo 5.58E-08
Tr k:hlcroefl9n9 O.ooE+oo 7.37E-05 1.74E-09
VInyl chlo1cm O.ooE+oo O.ooE+oo 2.12E-08
Bls ('2 - ethylhexyl)phtlala19 O.ooE+oo 260E-06 2.56E-l0
Beraotl)lW1tnc:en8 O.ooE+oo O.OOE+OO O.ooE+oo
Berao¢J)l\JCJ'Bnthene O.ooE+oo O.OOE+OO O.OOE+oo
Benzof< '1OOl1nthene O.ooE+oo O.OOE+oo O.ooE+OO
Benlotl)[7;"9I'l8 OooE+oo o OOE+oo OooE+oo
Oberv .. J1 )Bn1tr'BC*11 o ooE+oo o OOE+oo O.ooE+oo
Inoero(1 2.3 -~t¥ene o ooE-oo o OOE_oo o OOE+oo
44' - (IX) o ooE-oo o OOE_oo 3.90E-09
4.4·-£DE o ooE-oo o OOE-OO 3.01E-09
4.4·-ooT o OOE-oo 189E-04 1.13E-08
A- a:tcr - I :Ll8J o OOE_oo , 5eE-02 . 8.59E-07
ArI1malY o ooE-oo 250E-04 O.ooE+OO
1fMnIC o ooE. 00 e UE-OS 1.10E-08
fWvlll6T1 - o ooE.oo 250E-OS llJ2E-07
Beron o ooE-oo 348E-04 O.OOE+OO I.' ",.
QunkJm o ooE-oo 243E-03 O.OOE+OO
awe- o OOE_oo 438E-04 O.OOE+oo
MJngBneH o OOE-oo , t9E-02 O.OOE+oo
NOOII o OOE-oo 2.57E-04 O.OOE+OO
VBred l6T1 o ooE_oo e.54E-04 O.OOE+OO
llnc o ooE+oo 7.tlE-OS O.ooE+oo

0 O.ooE+oo O.OOE+OO O.OOE+OO
0 O.ooE+oo O.OOE+OO O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+OO O.OOE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.OOE+oo
0 O.ooE+oo O.OOE+oo O.OOE+oo
0 O.ooE+oo O.OOE+oo O.OOE+oo
0 O.ooE+oo O.OOE+oo O.OOE+OO
0 O.ooE+oo O.OOE+oo O.OOE+OO
0 O.ooE+oo O.OOE+oo O.ooE+OO
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.OOE+oo
0 O.ooE+OO O.OOE+oo O.ocHOO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+OO O.OOE+oo O.OOE+OO
0 O.OOE+oo O.OOE+oo O.OOE+OO

TOT,.... O.OOE+OO 3.23E-02 1.tSE-Oe

."



R19< ASSESSt.ENT SPREADSHEET - £JRECT (EFNJIL CCWTACT WITH saL

SITE NANE:
LOCATION:
DATE:

SITE 6 - DFNO
NSB-N..~.mOT~.CO~ECnCUT

01/13,Qi

E)(f'()9.ff SCEPlW'tO:" Fu.L - TIME EM'LOYEE; CTE

Rl3...EVNoiT EQUATICN:

_f"~

[EX - (C x SA x AF x ABS·x EF x ED)/(BW x AT x 1E6)

C • ca«::ENmAn~ ..... sa.~
~, • \'QJ' ~!I(.....~MY Ifl:A r.t:J~Y)
~ • _>.1 T~!!llt ~ In A e'iO 0IMll'Y')
iii • A{.......-...a , IIC TC" ~~ C,."

o
J800

02

~ • IlfHYl'n~ IlYC Tl(JN

p'0lWIIl If\ACTI~

va:s
~snaDES·

P(;H;
...·TIl!l

0.5
oas
oas
001

", • "OJ'''' fll'''U'.'1f , J1fU..J!'C" P"'S"Y£N') 1f" • _U T[JlP{BJ'f " If· u..ucr 0'TS('fUll) 1150
ED' • "'0.1'~ fJCP'(Bff OJ\AT1~ (VENti) 1
fIll • IIO.! T EJlP{ftJ'f (1J~T1~("!~ e
fM'. • At.J"f wn~ 4T AiLII f~Nt f(.O) ,
f9llIIID • Al.J J"f 1M IC» 4' A: U T '((l 70
A" • A""'~lT1~ I.lAYS) ~(VQJTH). 385
AT, • A'4'l.:fW)""O n'-E PAYS). ~N(XJENSVOU- T): 2180
ATJ • AVERIOIIO nM: PAyS). CN'VN03ENS: 25550

t:ETERMf'l: CCNVERS CN FACTrn5:
DEX - (C)* (SA 00 CM)* f/'tF~Q CM)* (ABS)* (EF DAYSlYEAR)* (ED YEAAS)/(AT DAYS)/(fJN KG)/(1 KG'1 E:B ~)

OOS=ywtl .. (eFt)* (C)* tABS)
OOS=adJIt", (CF2)*(C)*(ABS)

CF1 c

CF2 '"
O.OOE+OO
4.46E-oe

CMCEA A9< :: (CF3)*(C)*(ABS) CF3 :: 3.82E-07



AI9< ASSESSM:NT SPAEAD9-tEET - OAECT lEFYNll.. C~ACT WITH SOL (pAGE TWo)
51TE8 - ~O
EXPOSlflE SCE~O: FLU - TIME Oofl...OTEE; CTE
CAlCll..ATE~:

o-tEMCA.. C (MG'<G)
ABScrlPTION
FAACn(Yo,l

~U1L TOJTH ~U1LAOl1.T L1FEllM: AVERAGE AFD
DOSE ~IKG'DAY) DOSE ~IKG'DAY) ooSE ~OOAY) (M~GlDAY)

CSF
O<G-[)AY/MG)

Berll~ )w1tnC8r18
B8nzo(b)~[)lIn1hene
Berllof<'Iunr11tlen8
Berllot!)W1'"8
Indeno(I2.J-cd)~

fir ocla -1200
ftnlmCJ1Y
flrSeAc
BwyIIl.m
Qlan",m
~
~rvt,...

VlI~d\lT1

Inc

0.78
071
087
088
078

11
18.2
28
11
a.

887
2ee
484
1510

0.05
005
0.05
0.05
0.05
0.05
0.01
0.01
0.01
001
001
001
0.01
0.01

O.OOE+OO 1.74E-07 1.49E-08
O.OOE+OO 1.58E-07 1.38E-08
O.OOE+OO 1.94E-07 1.86E-08
O.OOE+OO 1.96E-07 1.88E-08
O.OOE+OO 1.70E-07 1.45E-08
O.OOE+OO 2.45E-OS 2.10E-07 2.00E-05 7.70E+OO
O.OOE+OO 8.57E-07 7.34E-08 4.00E-04
O.OOE+OO 1.16E-07 9.94E-og 2.60E-04 1.80E+OO
O.OOE+OO ".91E-08 4.21E-og 2.50E-04 8.60E+01
O.OOE+OO 2.83E-07 2.26E-08 1.50E-OS
O.OOE+OO 3.11E-05 2.67E-OS 2.20E-02
O.OOE+OO 1.20E-05 1.02E-OS 1.50E-04
O.OOE+OO 2.18E-OS 1.8SE-07 3.S0E-04
O.OOE+OO 8.74E-OS 5.77E-OS 1.50E-01
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESSM:NT SPREADSHEET - DRECT[E~ Ca-ITACT WITH SOL (pAGE THFEE)
511£8 - DIWO
EXPOSURE SCENARIO: Fu...L - TIME EWLOYEE: CTE
CETEAMlN: HAZAf() INDCES N'lJ CJlNCER Rl9<:

HAZAAOI~X HAlN'lD INlEX INCREMENTIlL
o-tEMCIIL YOUTH An.LT CAPCEA FISK

Benzotl)lY1tTlIl:::ene O.OOE+OO O.OOE+OO O.OOE+OO
BenzoM~CJlmthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzof<'1lucn1nthene O.OOE+OO O.OOE+OO O.OOE+OO
BenzotI)P(r909 O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(1 .2.3 -cd)17i"l"8 O.OOE+OO O.OOE+OO O.OOE+OO
k ex:ta -1200 O.OOE+OO 1.23E-01 1.82E-06
Antm(J1y o OOE+OO 2.14E-03 O.OOE+OO
/Irs.-.:: 000£+00 414E-04 1 79E-08
~I~ OOOE+OO 188£-04 382E-07
Q1()'num 000£.00 115£-02 o OOE+OO
c:uv. 000£.00 141£-03 O.OOE+OO
""'ngllne58 000£+00 11HE-02 O.OOE+OO
va".c.t~ 000£.00 e I1E-0.3 O.OOE+OO
Inc 000£+00 4411E-04 O.OOE+OO

0 000£.00 000£+00 o OOE+OO
0 000£.00 000£ .00 o OOE+OO
0 000£'00 000£+00 o ooe+oo
0 000£.00 o OOE.OO O.OOE+OO
0 . o OOE+OO OOOE+OO O.OOE+OO
0 OOOE+OO o OOE+OO O.OOE+OO
0 000£.00 OOOE+OO O.OOE+OO
0 o OOf +00 o OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 o OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+~ O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIlL O.ooE+oo 2.31E-01 2.00E-08



RIg( ASSESS~NTSPREAD9-fEET - (JAECT £Ef'NA. Ca-rrACT WTH SCJL

SITE NAM::
LOCATION:
DATE:

S1TE8-~

NSB-FoI...~. rnOT~. CO"",,,ECTlCUT
01/13/95

EXPOs..ff SCENARIO FUl. - TIME EM'LOYEE; !'ME

Rl3..EV1NT EQUl\T1()O\/:

w.-£F£

[EX ... (C xSA xAF xJIBS xEF xED)/(8W xAT x 1E6)

C ... cacENTAATIQN IN SOl (M3A<G)
SAl ... YOUTH 3(INSU¥N:E ~r.D~Y)'
~ - ADU... T 9<lN 9JT /ICE~ (SO o.MY\Y)
~ -~ FflCTOA (MG'SQ eM)

o
3800

1

ABS - AB9.JR'nQN FRACTION
lJEOMftt. ffiAcnON)

VCX;S:
BNAS'PEsn ODES:
PCBS:
M:Tit..S:

0.5
0.05
0.05
0.01

Ef 1 - YOUT H EJCP()g,ff FF£Ol..ENCY pAYS'YEAA): 1
Ef2 - NJU...T EXPCS.RE FRECl.JENC'I' (DAYS/YEM): 250
EDl - YOUTH~ DlRAnC1'l (YEAffi): 1
ED2 - NJU... TEXPCBFE lJ...f\AnQN ~S): 25
BW1 - BCDY WEIGHT AlXl...E~ (KG): 1
BVD - BCDY WEIGHT AUJ..T f(G): 70
AT 1 - A\IERAGlfI,[J nM: pAYS). NCl'ICAFONOOENS (YaJTH): 385
AT2 ... AVERAGlfI,[J nM: lDAYS). NC1'ICAFONOGENS tADU-T): 9125
AT3 - AVERAGlfI,[J nM: lDAYS), CAAONOGENS: 25550

[ETERMlr-E CO'IVERS ()O\/ FACTrnS:
[EX ... (C)*(SA 00 CM)*V\F~a CM)*(IBS)*(EF DAYS'YEAA)* (ED Y~S)/(AT DAYS)/(ElWKG)/(1 KG/1Ea~)

OO~ywtl '" (CF1)*~(.6BS)

OO~ac1Jlt c (CF2)*(C)*CABS)
CF1 =
CF2 =

O.OOE+OO
3.72E-05

CA/'CER RS< = (cP.W~(JlBS) CF3= 1.33E-05



AIS( AS5ESS~NTSPREAD~ET - DFlECT rJ:~ CCWTACT Willi SaL (pAGE TWO)
STE8-~

EXPOSURE SCENARIO: FUL - TIME OoPLOYEE; FNE
CJtt..ClJ..ATE~:

O.OOE+OO t.4SE-06 5.l8E-07
O.OOE+OO 1.32E-06 4.71E-07
O.OOE+OO 1.82E-06 5.78E-07
O.OOE+OO 1.84E-06 5.84E-07
O.OOE+OO 1.41E-06 S.OSE-07
O.OOE+OO 2.0SE-OS 7.30E-06 2.00E-OS 7.70E+OO
O.OOE+OO 7.l4E-06 2.SSE-06 4.00E-04
o OOE+OO 9.87E-07 3.4SE-07 2.80E-04 l.80E+OO
o OOE+OO 4.09E-07 1.48E-07 2.S0E-04 8.80E+Ol
o ooe+oo 2.l8E-06 7.83E-07 1.S0E-OS
o ooe+oo 2.158E-04 8.28E-OS 2.20E-02
o ooe+oo '.GeE-05 3.S8E-OS l.S0E-04
o ooe+oo 1.BOE-OS •.43E-08 3.S0E-04
o OOE+OO 15.• 'E-04 2.01E-04 1.SOE-Ol
o ooe+oo O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
o ooe+oo O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

O£MCA.

B9l'llOOi)wltnc:ene .
B9l'llo¢l)1\J()1Inthen8
B9l'llot<'1uennthen8
B9l1l00i)Pt'"I"8
Indeno(I2.3-cd)~

,.e:x:u - 1200
k'I.ma1y
k...-:
er,."",
~~

an-..~
~,.d"",

l."c

C (MG'<G)

078
071
0.87
088
0.78

11
182
2.
, 1

It.,
Me...

'SIO

ABSffiPTION
FRACTION

005
0.05
005
0.05
0.05
0.05
001
001
001
001
001
001
001
001

NoNUIt.. YOJTH NlNUIt.. ADlJ..r L1FET1M: AVERAGE AFD
OO~~~~OO~~~~OO~~~~~~~~

CSF
I<G-DAY/MG)



RI9< ASSESSr-ENT SPREAD9-iEET - ORECT DEFWlfIt. C~ACT WITH SOL (pAGE THfEE)
SITE 8 - DFWlO .
EXPOSURE SCENARIO: FUl.. - TIME EMPLOYEE; FWIE
~MII'E HAZAR) INDICES flNO CANCffi A19<:

D-fEMCfIt.

BenzC$)911tTacene
BenzC$)IkJO"llnthene
Benzot<'1kJm1nthene
Benz~)P1"'"9

Indeno(t 2 ,3-cd)~
fir a:kr -1200
~,mC71Y

/If...-:
flwlIIl.I"
~

nlll_
~
~~

1"C

o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTfIL

HAZARD INa:X HAZARD 1Na:X INCREMENTfit.
YOUTH AO.J....T CMCEARSK

O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO OOOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO t.02E+OO 5.62E-05
oOOE+OO t 78E-02 OOOE+OO
0001.00 4Sf-03 e 2tE-07

001.00 M'-OJ t :lel:-OS
001000 Mf 01 000(.00
00f 0 00 1M 01 0001.00
00f 000 .., 01 000(.00
001 000 I.' -02 0001:.00
001 .00 HE - 03 oOOE.OO
00f 0 00 oaf 000 0001:.00
00f 0 OCI 00f 000 0001.00
00f. 00 00f"00 000(000
00f·.00 00f.00 000f.00
00f 000 00f .00 0001:.00
00f. 00 001 .00 oOOE.OO
00f·00 001 000 oOOE.OO
00f·00 oaf 000 000f.00
00f 0 00 001 000 000f.00
00f 000 00f.00 0001:.00
00f 000 0001:.00 O.OOE.OO
001:.00 O.OOE+OO O.OOE+OO

O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO

O.OOE+OO 1.92E+OO 8.94E-OS



RIg( ASSESSM:NT SPAEMSHEET - (JAECT D:~ C~ACT WITH SOL

51TENME:
LOCATION:
DATE:

51 TE 8 - OfWIO
NSB-N..(»if, rnOT(»if. CONNECTICUT
01/13/95

EXPOS.ff SCEP-WlQ ea-5TR..JC'TICN WCJl<EA; CTE

R8..EVMlT EQUl\TICN:

Vt'-£f£

rex - (C X Sl\ X AF X ASS X EF X ED)/(8Wx AT X 1E6)

C - cc:JoaNTAAnCN IN sa.. p.G4(0)
~ I - YUJTH !KIN SlffAD:. /P£A r-D DvIDAY)·
~ - KU. r 9<1111 9...1TK:f. NlU. (SO o.MlAY)
IV -~fN:T~~Oo()

o
3800

0.2

MS • ~nON flVlCTlON
J)fDtoNt. n:w;no-l)

va;5:
BNAS'PESTl ODES:
PCffi
-.ET~S

0.5
0.05
0.05
0.01

Efl .YUJTH~f~f)AYs/yEAA) 1
Ef2 • KU. TEXPC&ff~~ (OAYS{'iENl) 80
EDI • YO.JTH E:)(P()S:ff CA.I\AnCN (YEAffi) 1
EIll • KU. TE~ !JJ'AnON (YE)lRS) 1
BW'I • BCDY WEJ~ Aa1.f9::ENT ~O) t
B'f"Q • BCDY WEJ~ AD...1. T t<G). 70
ATI • AVEAAOp..(] n~ pAYS).~NCX3ENS(Ya..ITH): 3e5
AT2 - AVElV'Gp..(]n~ pAYS).~INOOENSVIDU-T): 365
AT3 - AVERAGlp..(]n~ pAYS). CAAONOOENS: 25550

l::ETERMI~ COWERS CN FACTrn5:
rex - (q*(SA 00 CM)*tAF~aCM)*(ABS)*(EF OAYSlYEAR)* lEO Y~S)/"'T OAYS)/(8WKG)/(1 KG'1EB M3)

OOS=yw" - lO'1 )*(C)* (/I8S)
OOs=&d.Jl1 - (CF2)*(q*(ABS)

CFl ""
CF2 c

O.OOE+OO
2.38E-08

CANCER AS< = (Cf3)*(C)*(,6BS) CF3= 3.40E-08



RlS< ASSESSM::NT SPREADSHEET - OAECT D:FN~ Ca-ITACT WITH SOL (pAGE TWO)
51TE8 - OFNO
EXPOSURE SCENARIO:C~~ wtH<EA; CTE
OLClLATE OO~:

D-fEMCJil C(M~G)

ABSrnPTlON
FAACn~

""*4U~ YOUTH ""*4U~ ADlJ..T L1FEllM:: AVERAGE AFD
OO~~~~OO~~~~~OO~~~~(M~~~

CSF
O<G-DAY/MG)

1,1 .22 - TetBchlcroehme
Tr IchIcroef1ene
Vlnyl chlCJ1m
~s~-~~~~a~

BenzoOl)WltTacene
Benz~)Illl71ln1hene

Benzofc'luenn1hene
Benzott )0¥'"918
Oberll" ")IIntrnl*'l'
1rdrC(' 2.3 -et10W'.,.
•• -aX)
•• - (J)E
•.•. - (DT

~ cx:IcJ' - ,M)

~'mO'lY

~--=
8IJlf•....,
Eben
OIanvn
axv.
~nglI""
~

\/lI,..d""
~c

3
1.7

0.12
1.1

1
1

o.ee
1

022
0'1,.
017

'I
'2

"2
»»
1 I

2M,
'850
).4'
eel
••

2050

0.5
0.5
0.5

0.05
0.05
0.05
0.05
005
005
005
005
005
005
005

00'
00'
00'
001
00'
00'
00'
001
001
001

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o OOE+OO
o OOE+OO
o OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
o OOE+OO
oooe+oo
o OOE+OO
O.OOE+OO
O.OOE+OO.
O.OOE+OO
oooe+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.57E-06
2.02E-06
1.43E-07
1.31E-07
1.19E-07
1.19E-07
1.14E-07
1.19E-07
2.e2E-06
'.2SE-OS
1.e7E-07
9.18E-06
3.45E-07
1.43E-06
4.57E-07
7.S5E-OS
2.SSE-06
7.12E-06
1.e7E-07
4.40E-05
S.14E-06
2.35E-06
1.05E-06
4.SSE-05
O.OOE+OO
O.oOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.10E-OS
2.S9E-OS
2.04E-09
l.S7E-09
1.70E-09
1.70E-09
l.83E-09
1.70E-09
3.74E-10
1.33E-09
2.38E-09
1.31E-09
4.93E-09
2.04E-OS
8.53E-09
1.12E-09
4.0SE-l0
1.02E-07
2.38E-09
e.29E-07
USE-07
3.38E-06
1.50E-08
e.97E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-03

1.10E-02

4.00E-04
2.00E-05
4.00E-04
2.S0E-04
2.50E-04
4.50E-03
1.50E-05
2.20E-02
1.50E-04
2.00E-03
3.50E-04
1.50E-01

2.00E-01
1.10E-02
1.90E+OO
2.50E-02

3.00E-01
4.20E-01
4.20E-01
7.70E+OO

1.80E+OO
S.80E+01



RI9< ASSESSM::NT SPREA09-iEET - ORECT I:E~ CCWTACT WITH SOL (pAGE THFEE)
SITE 0 - DFNO
EXPOSURE SCENARIO: CCHSmUCT1(Y1,1 WCH<ER; CTE
CETERMlr-.E HAZAR) I~CES N-I:J CMICER R19<

HAlAROI~ HAZAROI~ INrnEMENTIt..
ct-EMCIt.. YOUTH AI:Ll.T CANCERRSK

1,1.22-Tettlchlcroehme O.OOE+OO O.OOE+OO 1.02E-08
TrlcHcr08tl9l19 O.OOE+OO 3.37E-0<4 3.18E-10
VInyl ctb1d9 O.OOE+OO O.OOE+OO 388E-09
Bis C2 -81hyIh8Xyl)pht'lala19 O.OOE+OO 1.19E-05 4.87E-11
BenzOO'!)lW1 tTacene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo{b)I\JO"lII'I1hen8 O.OOE+OO O.OOE+OO O.OOE+OO
Benzot<~Ucr1Ir11hen8 O.OOE+OO O.OOE+OO O.OOE+OO
Ber1l,*)~ene o OOE+OO o OOE+OO O.OOE+OO
OOWV" ]1 )IInttnc:.le o OOE+OO OOOE+OO O.OOE+OO
Inoer<l(I 2.3-~~ o ooe+oo o OOE+OO o OOE+OO
4.4·-(JX) o ooe+oo o OOE+OO 7.14E-10
4.4·-~ o ooe+oo o OOE+OO 5.50E-10
4,4'-ooT o OOE+OO 883E-0<4 2.07E-09
A' ex:tcr - 1:l.l'OO o OOE+OO 714E-02 1.57E-07
ktlm(J'ly o OOE+OO I 14E-03 O.OOE+OO

"...we o ooe+oo 2 eoE-0<4 2.02E-09
B4r,<l1"" o ooe+oo I 14E-0<4 3.51E-08
Beron o ooe+oo I SSE-03 O.OOE+OO
OIctnlJm OOOE+OO llIE-02 O.OOE+OO
Cl:lQJw OOOE+OO 200E-03 O.OOE+OO
~9nese o OOE+OO 543E-02 O.OOE+OO
~ o ooe+oo 118E':03' O.OOE+OO
VlIred"" o OOE+OO 299E-03 O.OOE+OO
Inc O.OOE+OO 3.25E-0<4 O.OOE+OO

0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

., TOTIt.. O.OOE+OO 1.48E-01 2.12E-07



RIS< ASSESS~NT SPREADSHEET - llAECT [E!'NA.. CCWTACT WITH sal

SITE NAM::
lOCATION:
DATE:

SlTEe - OFNO
N~-N..ON.moTON. CO.....ECTlCUT
01/13/95

E:XPO&.ff SCf:NAAlQ CCNiTAUCTlCN WCJl<ER; AM:

R8..EVfWT EQUATICN.

~f'rT

(EX .. (C x Sl\ x AF x ABSx EF x BJ)/(BW x AT x 1EB)

C .. cx:N:f:NmA~""5(1~
~, .. 'UftM!iI(JIlIIl!UY1l{Y "'~'A("IJ~Y)

~ -~).j' 9O"l '-H IICf ",. It e'iO OlMlI' '1
", - Al)...N:I , 'C'()Jl~~ (N!

o
3800

1

'ftIi -~~ rTYCTlOII
rTDWl~

vcx:s
~snOOES

PCm

"""~

0.5
0.05
005
001

r" - 9'CUh. rllP'O!'ll~ , rw GJ"CT ~"S'Yf~ ,
n., - 'lll' Exruu~ ''''CLO«:'' ~YSI"~ 120
rn, - "OJ'M~.I~()J~ fOol C"ENti) 1
n» • 'l1! Tr 1lP{YilllF (JJ~Tl(Ji\I ("If~ 1
..... • An,. .. 1<» fT AlII f ~NT f<O) ,
8lllID • ~JJ9 M04f ~ll' f(C) 70
AT' • A~fW)IIU n",- "JAYS)~ C"UlTH)' 385
AT., • A~JW)"'O n~ PAYS). ~PIOJENS (ADlLn 385
ATJ • AVEJVO""ll n~ pAYS). CAAONCGENS. 25550

l:ETERM~ CCNVERSCN FACTrns.
[EX .. (C)*(SA sa CM)*(AFM3'SQ CMr{ABS)*(EF DAY&'YEAR) * (ED YEARS)/CAT DAYS)/{BWKG)/(l KG'1E'f1 M3)

OO!X:ywtl .. (CF1)*('C)*(A8S)
OO!X:ac1Jlt'" (0=2)*(C)*(ABS)

0=1 '"
0=2 ..

O.OOE+OO
U8E-05

CMCER As< "" (CP.3)*('C)*(ABS) 0=3 "" 2.55E-07



R19< ASSESSM:NT SPREADSHEET - OAECT [EFY.Vt.. CCWTACT WITH saL (pAGE TWO)
SITE 0 - DfWO
EXP09.JRE SCENARIO: CQoISTRUCTl~WCH<EA; AM:
CJ\l.CUATE~·

Q-iEMCJt.. C~G)

ABSawnON
FAACn~

ANoIUJIL YOUTH ANolUJIL ADlJ..T lIFEllM: AVERAGE AFD
OOSE (MG~UIOAY) OOSE (MG~QIOAY) OOSE (MG~QIOAY) (MGlKG/DAY)

CSF
I<G-(]AY/MG)

I .I .22 - T8t8cHlJ"OffhIne
Tr IcHcroeflene
Vnyl chIo1d9
Bls (2 -ethytheXyl)phhW"
Benzotll~fT8c:ene
B9f1l($lIllCJllnthene
B9f1lot< '1lJcranthene
BenzOOllwene
ObenlOi /1 )Brl1tnIcene
1nd8r()(12.J-~~

4.4' -[D()
4.4·-COE
4.4·-OOT

fIf octa' - '200
""mlYlY
fIf..-:
Be'l'1\6'1
Baon
01anum
0lQJw
M1ngonese
Nd<8I
VlI~d\6'1

lnc

3
1 7

0.12
1 1

1
1

O.De
1

022
0111

14
011

211
12

1112
33
12

29t
1

1IISO
342
Mil

44
2OSO

0.5
0.5
0.5

005
0.05
0.05
0.05
005
0.05
0.05
005
005
0.05
0.05
001
001
001
001
001
0.01
0.01
001
0.01
001

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.68E-05
1.52E-05
1.07E-OS
9.82E-07
8.92E-07
8.92E-07
8.57E-07
8.92E-07
1.96E-07
6.96E-07
1.25E-06
6.87E-07
2.59E-OS
1.07E-05
3.43E-OS
5.89E-07
2.14E-07
5.34E-05
1.25E-06
3.30E-04
lS.l0E-05
1.76E-05
7.85E-OS
3.66E-04
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.82E-07
2.17E-07
1.53E-OS
1.40E-08
1.27E-08
1.27E-08
1.22E-08
1.27E-08
2.80E-og
9.94E-og
1.78E-08
9.82E-09
3.70E-08
1.53E-07
4.90E-08
8.41E-09
3.06E-09
7.82E-07
1.78E-OS
4.72E-06
8.72E-07
2.52E-07
1.12E-07
5.23E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

6.00E-03

1.10E-02

4.00E-04
2.00E-05
4.00E-04
2.80E-04
2.50E-04
4.50E-03
1.50E-05
2.20E-02
1.50E-04
2.00E-03
3.50E-04.
1.50E-Ol

2.00E-Ol
1.10E-02
1.90E+OO
2.50E-02

3.00E-Ol
4.20E-Ol
4.20E-Ol
7.70E+OO

1.80E+OO
8.60E+Ol



RI9< ASSESS~NTSPREADSHEET - lJRECT [J:FY.Vt. C~ACTWITH SaL (pAGE THREE)
SITE 0 - DFNO
EXPOSURE SCENARIO: C~smuCTl~wat<ER; R~
[ETERM1~HAZAR) INDICES fINO~ A19<:

HAZARD INIEX HAZARD INIEX INCREMENTIt..
D-iEMC1t.. YOUTH AlLl.T CANCER FISK

1,122-Tetllchlcroehlne O.OOE+OO O.OOE+OO 7.8SE-08
Trlchlcroetl9ne O.OOE+OO 2.53E-03 2.38E-09
VInyl chla1m O.OOE+OO O.OOE+OO 2.91E-08
B/s ('2 - ethylheXyl)pht1ata tl O.OOE+OO 8.92E-05 3.51E-l0
Benz~)~tTaC8fl8 O.OOE+OO O.OOE+OO O.OOE+OO
Benzo{b)l\JCJ'Bnthene OOOE+OO O.OOE+OO O.OOE+OO
Bervof<'1U71inthene OOOE+OO oOOE+OO OOOE+OO
BervOOl)~ 000£_00 oOOE+OO oOOE+OO
Ooerv ..".rnrnCW'e 000£-00 000£_00 OOOE+OO
Inoerc(1 2.J -~t¥.... 000£.00 oOOE-OO oOOE+OO
4.4 -!:IX) 000£-00 000£+00 535E-09
4.4' -[DE oOOE-OO oOOE+OO 4.12E-09
4.4'-OOT oOOE+OO 847E-03 1.5SE-08
/lfa:u-1M) 000(.00 535E-01 1 18E-0e
,.",,.,t71Y 000f·00 • 87£-03 oOOE+OO
/lfterw: 000(.00 210£- 03 15IE-08
8rt'1~ 000£.00 • 57£-04 283E-07
Beron 000£.00 I UIE-02 O.OOE+OO
OIanum 000£+00 • 33E-02 O.ooE+OO
~ oooe.oo 15OE-02 OooE+OO
....f91neM oooe.oo 407E-Ol O.ooE+oo
NiOaII oooe.oo • 82E-03 O.ooE+oo
V8red~ 000£.00 224E-02 O.ooE+oo
Inc oOOE+OO 2.44E-03 O.ooE+oo

0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+OO
0 O.OOE+oo O.ooE+OO O.ooE+OO
0 O.ooE+O:O O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+90 O.ooE+oo
0 O.ooE+oo O.ooE+oo O.OOE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+OO O.ooE+oo

TOTIt.. O.OOE+OO 1.11E+OO 1.59E-oe



R19< A5SESS~NT SPRENl9-fEET - £JRECT (EFNJIL CONTACT Yt'ITH SOL

SITE NAM:::
LOCATION:
DATE:

SITES - DfWO
N513-N...ON. mOTON. COPoNECTIClIT
01/13$5

E:XPCJS.ff SCE~O: OCCASO'Ult. VlSTrn: erE

ABS • M9JR'nQN rnACTlON
peOMllt. FRACTION)

REl.EVftNT EQUATlCN

w.-£F£

!::EX. (C X SA X AF X ASS X EF X ED)/(8W X AT X 1Ee)

C • COoCENTRAnQN IN SOl (M3.o'(G)
SA' • YOUTH S<IN SlffACE "ff:..A (&J OMJAY)
SA2 • H:ll. T9<lN 9JT N:;f..~ (SO OMJAy)'
/If • AO-EJ£NCf FN.:TOl~ eM)

VCX;S:
8N'\S'PESTl ODES:
PCBS'
~T"-S

Ef' • YOUT H E:XP09..ff FF£QLENCY rJAYS/YEAA):
Ef2 • AO.l.TEXPail.RE FREOJENCY (DAYS/YENl):
ED, • YOUTH EXPOS...AE~nCN (YEAffi):
EIll • AO.l. TEXPC6l..ff (LFlAnQN (YENG):
BW1 • BCDY WEIGHT AIX1E~ ~G):

BVQ • BCDY WEIGHT AO.J...T f(G):
AT' • AVERAGlN3 n~ pAYS), NCl'ICAfONOGENS (YOJTH):
AT2 • AVERAGlN3 n~ (DAYS), NCNCAFONOGENS vou...T):
ATJ • AVERAGIN3 n~ (DAYS), CAAONOGENS:

o
3800

0.2

0.5
0.05
0.05
0.01

1
12

1
e
1

70 ­
385

2190
25550

lETERMIr-.E COWERS CN FACTrnS:
!::EX '" (C)*(SA &J CM)*(,AF~a CM)*(ASS)* (EF.DAYS'YEAR)* (ED YEAAS)/(AT DAYS)/(1JNKG)/(1 KGl1E6 M3)

003:ywtl '" (CF1)*(C}*~S)

003:Bd.Jtt'" (0'"2)*(C)*(ABS)
CF1 '"
CF2 '"

O.ooE+oo
3.57E-07

CN'CER AS< '" (CP.3)*(C}*(ABS) CF3 = 3:06E-08



R19< ASSESSM::HT SPAE1D9-iEET - DRECT (EFNJIt.. C~ACT WITH SCJL (pAGE TWO)
SITES - D~O
EXPOSURE SCENARIO: OCCASl~ V1STOO; CTE
CALCUATE~.

O'iEMC~' C CMOt'<G)
ABSOOPTION
FRACTION

~Ul't.. YCJJTH ~UJlL ADlJ..T lIFETIM:: AVERAGE AFD
OO~~~~OO~~~~OO~~~~~~~~

CSF
O<G-DAY/MG)

BerlZOOJ)lWltTaC1J"8
BenzoOJ)IIIO"Bnttlen8
Bllf1Z0t<)lUnnthene
BerlZoOJ)tJ¥r8"8
Ind9no(I2.J-ccttJ¥r8"8
,.cx:Ilr -1 :i1OO
~,mlJ'1Y
,. terw:

8r;'1"'"
~

au-
~
~rwd"'"

lrte

078
0.71
0.87
088
078

11
102
21
1 1

I'..,
Me...

1110

005
0.05
0.05
0.05
0.05
005
0.01
001
001
001
001
001
001
001

O.ooE+oo 1.39E-08 1.19E-09
O.ooE+oo 1.27E-08 1.09E-09
O.ooE+oo l.SSE-08 1.33E-09
O.ooE+oo 1.S7E-08 1.3SE-09
O.ooE+oo 1.38E-08 1.1BE-09
O.ooE+oo 1.98E-07 1.88E-08 2.ooE-OS 7.70E+00
O.ooE+oo B.8SE-08 15.B7E-09 4.ooE-04
OooE+oo 9.28E-09 7.9SE-10 2.80E-04 1.80E+00
OooE+oo 3.93E-09 3.37E-10 2.50E-04 8.80E+01
o ooE+oo 2.11E-08 1.81E-09 1.S0E-OS
oooE+oo 2.49E-oe 2.13E-07 2.20E-02
OooE+oo O.157E-07 8.20E-08 1.50E-04
oooE+oo 1.73E-07 1.48E-08 3.50E-04
O.ooE+oo 15.39E-oe 4.B2E-07 1.50E-01
o ooE+oo O.ooE+oo O.ooE+oo
oooE+oo O.ooE+oo O.ooE+oo
000£+00 O.ooE+oo O.ooE+oo
o ooE+oo O.ooE+oo O.ooE+oo
OooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
o ooE+oo O.ooE+oo O.ooE+oo
OooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo



R1S< ASSESSflENT SPAEAD9-fEET - DAECT[E~C~ACTWITH SDL (pAGE THREE)
SITE 8 - DFNO
EXPOSURE SCENARIO: OCCASl~ Y1STOO: CTE
CETffiMIr-E HAZAR) INDICES PNlJ CMICffi A19<:

HAlMO INlEX HAZARD INI:EX INCAEMENTJlL
a-iEMlCJlL YOUTH AI:ll...T CNCEA RSK

BenzOOl)lW1 tnlcene OooE+oo O.ooE+oo O.ooE+oo
Benz~)l\JaarT1tlene O.ooE+oo OooE+oo O.ooE+oo
Benzot<'1UcJ11nthene O.ooE+oo O.ooE+oo O.ooE+oo
8efUoOilwene O.ooE+oo O.ooE+oo O.ooE+oo
Indeno(I2.J-cd)wene O.ooE+oo O.ooE+oo O.ooE+oo
kex:u-I~ o ooE+oo 882E-03 1.30E-07
kltm O'1¥ o ooe.oo 171E-04 O.ooE+oo
lifer« 000f.00 JJ'£-OI '.3E-08A1W....,. OOOf.OO "11-01 IMf-OI
(~"'"' OOOf.OO .*" OJ 000f·00
Crn. .oot.oo 11M 04 000f.00

~ OOOf.oo 'IM-I» 000(.00
~...,.. 000f·00 ."1-04 o ooe.oo
lroc 000f.00 JMf-OI o oof.oo

OOOf·oo O.OOf. 00 000(.00
o oot olIO loot.OO OOOf.OO
• 00f • CIO ooot.oo 000f.00
loot. CIO lOOf.OO 000(.00
000f·00 GOOf·OO o ooe.oo
OOOf.OO GOOf.OO o ooe.oo
OOOf.oo OOOf.OO o ooe.oo
.00f·00 OOOf.OO 000(.00
OOOf·oo OOOf·OO 000(.00
OOOf·OO 000f.00 o OOE.OO
000f.00 000£.00 OooE+oo
oooe.oo O.ooE+oo O.ooE+oo

.0 o ooE+oo O.ooE+oo O.ooE+oo
0 o ooE+oo O.ooE+oo O.ooE+oo
0 o ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

TOTJlL O.ooE+oo 1.85E-02 1.80E-07



RIg( ASSESSM:NT SPREADSHEET - (JAECT OCFN/t.. C~ACT WITH saL

SITE NAA£:
LOCATION:
DATE:

SI TE 8 - 0Rlr0
NS8-N..~.rnm~.CONlECnCUT
01/13195

EXP09.JRE SCENARQ OCCASO'UIl. VlSTCJl~

A8..EVIlNT ECUATlCN

W-£~

!:EX .. (CllSAxAF xABSxEF x EDV(BWx AT x lEe)

C -~nONINsa.~
~1 - YOJTH9(IN~~ ~~r-DDwmAY)

~ -~ T 9QN !UT N::f KU. csa CMO'Y)
iii -~~rN:Ton~Oo4)

o
3800

1

ABS - NH)fl' nON n:w;nQN
P-OWIL rrw:nQNl

va:;s.
~snOOES·

PCBS
a.ET~S

0.5
0.05
005
0.01

Ef 1 .. YOJT H~ r ~o..ENCY PAYS/YEAA) 1
Ef2 -~ TEXPailA: fTl: Cl.£NCY (OI\YS/YEftRl 24
[01 - YOJTH~ o.nnCN (YEAffi) 1
E:r.Q - #OJ.. T E: lC1'ailff Cl..JlAnQN (YENlS) 25
BW'I - BCDY MlQ{T ALXl...E~~G) 1
BVQ - BCDY MlG-fT ACl.J.. T t<G) 70
ATl ~A\t'EJVG1'.()n~ pAYS). NO'ICAfO~(YCl.1TH): 385
AT2 .. AVEAJlGII'.()n~ pAYS). NCNCAR:1NOOENS (ADU..T): 9125
AT3 .. AVEAJlGII'.()n~ (DAYS). CAAONOOENS: 25550

CETEAMI~ ea-NERSCN FACTrn5:
!:EX .. (C)*lSJ\ 00 CM)*(AF~a CM)*(ABsr<EF DAYS'YEAR)* (ED Y~s)/CAT DAYS)/(EM'KG)/(l KG'l83 M3)

009::ywtl .. (eFl)* (C)* CABS)
009::ac1Jlt .. (0=2)*(C)*V\BS)

0=1 ..
0=2 =

O.OOE+OO
3.57E-06

CMCEA R9< = (CF3)*(C)*(ABS) 0=3 = 1.27E-06



AIS< ASSESSM::NT SPAEAD9-iEET - DAECT D:~C~ACTWITH Sal (pAGE TWO)
SITE 8 - D~O
EXPOSURE SC£NAAIQ: OCCA9CJ1U\l.. V1STOO; ~E
~CLlATE oos:s:

D-iEMC.... C(MGt'<G)
ABSOOPTION
FAACTICYII

ANoIUIL YCliTH ANoIUIt.. ADLLT UFETIM:: AVERAa: AFD
DOSE ~~G(()AY) DOSE (MG~G(()AY) DOSE ~/KG(()AY) (MG/KQf[lAY)

CSF
f(G-DAY/MG)

BenzotJ)antncene
Benz$)nu01ln1tlene
Benzot<'1uenn1tlene
BenzotJ)lJVI"en8
Indeno(l 2.3 -cd)1JVI"lIfl9
firoctcr -1200
hllm01V
fIr!lenc
S.",I\ITI
a.~~""

nu-
"'-ngl--
Vllirwct\ITI
Inc

0.18
0.11
0.81
0.98
0.78

11
1112
28
I I
III

",
lee...

ISIO

0.05
0.05
0.05
0.05
0.05
0.05
0.01
001
001
001
001
001
001
001

O.OOE+OO 1.39E-07 4.97E-08
O.OOE+OO 1.27E-07 4.53E-08
O.OOE+OO 1.55E-07 5.55E-08
O.OOE+OO 1.57E-07 5.B1E-OS
O.OOE+OO 1.36E-07 4.84E-08
O.OOE+OO 1.96E-08 7.01E-07 2.00E-05 7.70E+OO
O.OOE+OO B.85E-07 2.45E-07 4.00E-04
O.OOE+OO 9.28E-08 3.31E-OS 2.80E-04 l.80E+OO
O.OOE+OO 3.93E-OS 1.40E-OS 2.50E-04 8.80E+Ol
o OOE+OO 2.l1E-07 7.52E-08 1.50E-05
o OOE+OO 2.49E-05 8.89E-OS 2.20E-02
oOOE+OO 1I.!57E-oe 3.42E-08 1.50E-04
oOOE+OO 1.73E-08 B.17E-07 3.50E-04
O.OOE+OO 5.39E-OS 1.92E-OS 1.S0E-Ol
o OOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
o OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



AI9( ASSESSM:NT SPAEAD9-iEET - (JAECT rEFY.Vt.. C~ACT WITH saL (pAGE THFt:E)
SITE 0 - O~O
EXP09JAE SCENMtlO: OCCASI~VlSTOO; ~E
CETEAMN:: HAZARJ Ir-OtCES PH:) CANCER fl9<:

HAlMOI~X HAZARD INOC)( INCREMENTf4..
o-tEMCIt.. YOUTH AU.l.T CAflCEA AI SK

Benzotl)lrItT8cene O.OOE+OO OOOE+OO O.OOE+OO
Benzt$)IlI[]"8nthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzot<'flueranthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzotl)~ O.OOE+OO O.OOE+OO. O.OOE+OO
Indeno(l.2.3-cd)wene OOOE+OO O.OOE+OO O.OOE+OO
fIf octcr -1200 O.OOE+OO 9.82E-02 5.40E-06
Anlmcny o OOE+OO 171E-03 O.OOE+OO
flfserle o OOE+OO 331E-04 5.97E-08
84r;'I\ITl o ooE+OO 157E-04 121E-0tl
Q1()'num o OOE+OO 140E-02 o OOE+OO
axv. o OOE+OO I 13E - 03 o OOE+OO
MilnganeH o OOE+OO e 38E-02 O.OOE+OO
IJBred\lTl o OOE+OO 494E-03 O.OOE+OO
line o OOE+OO 359E-04 O.OOE+OO

0 o ooE+OO OOOE+OO O.OOE+OO
0 oooe·OO o OOE. 00 o OOE+OO
0 o ooE. 00 OooE +00 o OOE+OO
0 o OOE.OO OOOE+OO O.OOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO .
0 o OOE+OO o OOE+OO O.OOE+OO
0 o OOE+OO o OOE+OO O.OOE+OO
0 o OOE.OO OOOE+OO O.OOE+OO
0 OOOE.OO O.OOE.OO O.OOE+OO
0 o OOE.OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOHOO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTf4.. O.OOE+OO 1.85E-01 e.eeE-Oe



AIS< ASSESS~NT SPREM9-iEET - OAECT ~~It. CCWTACT WIlli saL

51TE~:

LOCATION:
DATE:

51 TE 8 - DfNO
NS3-N...~.rnm~.CO~ECTICUT

01/13195

EXPC>S..ff SCENtV'lIO ItO.J...T RESll:ENT (JIBTE; CTE

AEl.EVJtNT EQUo\TICJol:

w.-EAE:

[EX .. (C x SA x AF x JlBS'x EF x ED)/(8W x AT x 1E6)

C .. CCN:ENTAAnON IN SC1. (M3KG)
SA1 .. YOUTH S<IN SlffACE. fIPEA r-D o.NDAY}:
SA:<' .. ItO.J... TS<JN 9..ff ICE fIf£.A (SO OMJAY) :
/IF .. Al.>-£R:NCE FACT~~Q eM)

o
3800

0.2

JIBS .. JIB~nONFRACTlON
peO"'L FRACTlON)

VCCS:
BNAS'PEsn ODES:
PCBS:
M:T~S

0.5
0.05
0.05
0,01

Efl .. YOUTH EXP09.ff FAEOLENCY p,\YS'YEAA): . 1
Ef2 .. ItO.J... T~ FRECLIENCY (Ol\YS/YE/tRl: 28
EDl .. YOUTH EXP09.ff~nCJol (YENE): 1
ED2 .. ItO.J... TEXPC&ff~nON (YEARS): 8
BW1 .. BCDY WEIGHT AlXl..E!LENT (KG): 1
BVQ .. BCDY WEIGHT ADJ..T t<G) 70
ATl .. AVERAGlN3 n~ (DAYS), NCJolCAFONOOENS (YaJTH): 385
AT2 .. AVERAGlr-Gn~ (DAYS), NCJolCAfONOOENS (JIDU...T): 3285'
ATJ .. AVERAGIr-Gn~ (DAYS), CAAONOOENS: 25550

l:ETERMI~CClWEAS CJol FACTffiS:
[EX ow (C)*(SA s:J CM)*(AF~a CM)*(ABS)*(Ef DAYs/yEAA)*(ED YEMS)/CAr DAYS)/(BWKG)/(1 KG'lEe M3)

OOSEyCJ.J1h .. (CFl)* ('C)* (ASS)
OOSEac1Jlt .. (O'2)*(C)*tABS)

(}'1 =
0'2 =

O.OOE+OO
7.73E-07

CNCER R9< = (CP.3)*('C)*(ABS) 0'3= 9.94E-08



RI9< ASSESSMENT SPREAD9-ft:ET - OAECT D:FNJt.. CCWTACT WITH SOL (pAGE lWOl
SIlEO - DFNO
EXPOSURE SCENARIO: ADU...T RESlD:NT ~SlTE; CTE
CALCUATE~:

D-fEMCIIL. C~~G)

ABSOOpnON
FAACn~

~UJlL YO.ITH ~UJlL ADULT LIFETIME AVERAGE RFD
OO~~~~~OO~~~~OO~~~~~~~~

CSF
O<G-DAY/MG)

Benzotl)antT8cene
Benzo{b)1lu0"8n1tlene
Benzol<)flummthene
Benzo03)wene
Indeno(12.3-cd)wene
fir crier - I 28J
"",mCJ'lY
fIr~eriC

B8"yl11lTl
Qlo-n,-,'"
QxvIw
..ngI.....
VlIredllTl
Z"c

0.78
0.71
0.87
0.88
0.78

11
192
28
I 1
IS.

18'
He
484
1510

0.05
0.05
0.05
0.05
0.05
0.05
0.01
001
001
001
001
001
001
001

O.OOE+OO 3.02E-08 3.88E-09
O.OOE+OO 2.75E-08 3.53E-09
O.OOE+OO 3.36E-08 4.33E-09
O.OOE+OO 3.40E-08 4.38E-09
O.OOE+OO 2.94E-08 3.78E-09
O.OOE+OO 4.25E-07 5.47E-08 2.00E-05 7.70E+00
O.OOE+OO 1.48E-07 1.91E-08 4.00E-04
O.OOE+OO 2.01E-08 2.59E-09 2.80E-04 1.80E+OO
O.OOE+OO 8.51E-09 1.09E-09 2.50E-04 8.60E+Ol
o OOE+OO 4.56E-08 5.87E-09 1.50E-05
o OOE+OO !5.39E-06 6.93E-07 2.20E-02
o OOE+OO 2.07E-06 2.66E-07 1.50E-04
O.OOE+OO 3.74E-07 4.81E-08 3.50E-04
O.OOE+OO 1.17E-05 1.50E-06 1.50E-Ol
O.OOE+OO O.OOE+OO O.OOE+OO
oOOE+ 00 O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
oOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RI9< ASSESSM:NT SPREADSHEET - [)RECT [:J:~ COOACT WITH SOIL (pAGE THFEE)
SITES - DFNO
EXPOSURE SCENARIO: ADlJ..T RESIDENT OOSlTE; CTE
lETERMlr-E HAZAf{) INDICES PND CA'lCEA A19<:

t-tAZMD INtEX HAZARD INDEX INCREMENTIt..
D-fEMCIt.. YOUTH AO..J...T CAPCER FISK

Benzot!lantTaC8r19 O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftuaanthen9 OOOE+OO O.OOE+OO O.OOE+OO
Benzof< '11uaBnthen9 O.OOE+OO O.OOE+OO O.OOE+OO
Benzo~) IJt'I"8fl8 O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(' 2.3-cdlPV"!"8 O.OOE+OO O.OOE+OO O.OOE+OO
1lf cx:tcr - ,2m O.OOE+OO 2'3E-02 4.2'E-07,.,.mCJ1Y o OOE+OO 37'E-04 O.OOE+OO,,--= 00f.00 7'1f-05 4 SSE-OO..~""' oot .00 Hot - 08 • 4'(-08
~ oot.oo '!WI·01 000f.00
cn... DOt. GO ,e.. 04 000f.00
~ oot.oo '''-02 000f.00

~""' 00f·00 107(-03 o OOE+OO
r"c 00f·00 7 ro( -OS OOOE+OO

0 GOt.oo ooot·oo 000£.00
0 00f·00 ooot.oo ooot.oo

• DOt. GO ooot.oo o oot.oo
0 DOt. GO ooot·oo 000f.00
0 DOt '00 ooot.oo o OOE.OO
0 000f·00 000f.00 o OOE+OO
0 ooot.oo ooot.oo o OOE+OO
0 ooot.OO o oot. 00 o OOE.OO
0 ooot.OO ooot.oo o ooE+OO
0 ooot.oo 000f.00 OOOE+OO
0 000f·00 000(.00 O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO OOOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.oOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTIt.. O.OOE+OO 4.00E-02 6.20E-07



R19< ASSESSMENT SPREADSHEET - DAECT D:fYNIL CCNTACT WITH SaL

51TE NAME:
LOCATION:
DATE:

51 TE B - DRlo'O
NSB-M..C»oI, rnoTC»oI, CO,.,.,ECTICUT
01/13/95

EXP09.ff SCENAAO IDU..T AESCENT a./STE; Ft.1E

MS ..~nONFRACnON
PfD'vW. mACTlON)

AB..EVANT EClJl'T1CJ'1l:

~~

[E( .. (C x SA x !IF x ASS x EF x ED)I(8Wx AT x 1Ee)

C .. CCJ'CENTRAnON IN sa. ~G)
51" .. YOUT H 9<IN SlITACE /JP£A r.D o.M)AY)
S'2 .. 10...1. T9<JN 3Jf" IJCf. /IffA (SO DM:>\Y).
K .. ~FICTOA(MG'SQOA)

va:5:
BNAS'PESTl ODES:
PCffi
'-£T~S

EF' .. YOUTH~F~QLENCYpAYS'YEAA)
EF2 .. AO.l. TEJCPC.5lff mECl.£NCY (DAYS(Y~:

ED' .. YOUTH~ [)JV\nO"'l (VEAR5):
ED2... 10...1. TEXPCElff ~nDN~:
BW'I .. BaJY WEIGHT AlX1E~ (KG)
BVQ .. BaJY WEIGHT AlLlT t<Gl:
ATI .. AvrnJIGING TIM: pAYS), Na.ICAFONOOENS (VaJTH):
AT2 .. AVERAGING TIM: pAYS), NO'ICAFCINOOENS CADU-T):
AT3 .. AVERAGING TIM: (DAYS), CAAONOOENS:

o
3800

1

0.5
0.05
0.05
0.01

1
28

1
25

1
70

385
9125.

25550

CETERMI~ COWERS CJ'Il FACTrn5:
[E( .. (C)* (SA &J CM)* '.AF~a c:.Mr (ASS)* (EF DAYS'YEAR)* (ED YEAAS)/CAT DAYS)/cgN KG)/(1 KG'1 EB M3)

OOS:ywlh c (CF1)*(C)*tABS)
OOs:Bc1Jlt = (CF2)*(C)*CABS)

CF1 ::
CF2 ::

O.OOE+OO
3.87E-oe

CMCEA RSK = (CF3)*lC}*(ASS) CF3= 1.38E-oe



A19( ASSESSM:NT SPAENJ9-iEET - ORECT(E~C~ACTWITH SOL (pAnE TWO)
S1TE8-~

EXP09JRE SCENMlD: AOll.T AESllENT (YoISITE;~
rA.ClLATE IXlS::S

D-EMCIlL C (MG'(O)
ABScrlPTlON
FAACn~

NoNUIlL YOJTH ANIIUIlL ADlJ..T L1FETI~ AVEAA(E AFD
oo~~~~~OO~~~~oo~~OO~~~~~

CSF
f(G-DAY/MG)

Benzotl)31tTa09l'l8
Benzo(b)IUCJlInItlene
Benzof<'1W11n1tlene
Benz001)ovrene
Ind8no(12.3-~l¥9I19

ka:u-l28J

""'mCJ1Ykser1c
B4rv'llITl
Qlc)'num
~
MingBne58
Vllrsd lITl
Inc

0.78
0.71
0.87
0.88
0.78

tt
le2
28
I t
a8

8e7
2M
484
1510

0.05
0.05
0.05
005
0.05
0.05
O.Ot
O.Ot
O.Ot
001
0.01
o Ot
O.Ot
0.01

O.OOE+OO t.5tE-07 5.39E-OS
O.OOE+OO t.37E-07 4.90E-08
O.OOE+OO t.88E-07 8.0tE-08
O.OOE+OO 1.70E-07 8.08E-08
O.OOE+OO t.47E-07 5.25E-08
O.OOE+OO 2.t3E-08 7.80E-07 2.00E-05 7.70E+OO
O.OOE+OO 7.42E-07 2.85E-07 4.00E-04
O.OOE+OO 1.0tE-07 3.59E-08 2.80E-04 t.80E+OO
O.OOE+OO 4.25E-08 t.52E-08 2.50E-04 8.80E+Ot
O.OOE+OO 2.28E-07 8.t5E-OS t.50E-05
O.OOE+OO 2.70E-05 9.83E-08 2.20E-02
O.OOE+OO t.04E-05 3.70E-08 t.50E-04
O.OOE+OO t.87E-08 8.88E-07 3.50E-04
O.OOE+OO 15.84E-05 2.09E-05 t.50E-Ot
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



AI9< ASSESS~NTSPAEAD9-tEET - OAECT lEFNIt. C~ACTWITH SOL (pAGE THf£E)
SITE 8 - DAMO
EXPOSUAE SCENARIO: ADU..T AESllENT ~S1TE; FNE
CETEAMlf\,E HAZAfO INDlCl:S PH:) CMlCER R19<:

HAZARD INDEX HAZARD INDEX INalEMENTAL
a-tEMCIt. YOUTH AI:XJ....T CANCER R9<

Benzott)lW1tT8c:ene O.OOE+OO O.OOE+OO O.OOE+OO
Benz~)l\Jmmthene. O.OOE+OO O.OOE+OO O.OOE+OO
Benzof<)fluO"8nthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzott)1J'Ifen9 O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(l.2.3-cd)P/f908 O.OOE+OO O.OOE+OO O.OOE+OO
kccla-l200 O.OOE+OO l.06E-Ol 5.85E-06
Anlmcnv OOOE+OO t.88E-03 O.OOE+OO
ksenIC OOOE+OO 359E-04 8.48E-08
~I~ o OOE+OO 1 70E-04 131E-oe
CBanllm o OOE+OO 152E-02 O.OOE+OO
QJwe' o OOE+OO 123E-03 O.OOE+OO
~ngBnese o OOE+OO 8111E-02 O.OOE+OO
Vllrecl~ o OOE+OO 535E-03 O.OOE+OO
line o OOE+OO 3811E-04 O.OOE+OO

0 o ooe+oo O.ooE+oo O.ooE+oo
0 o OOE+OO o ooE+OO O.ooE+oo
0 o OOE +00 o ooE+oo O.ooE+oo
0 o ooe+ 00 OooE+oo O.OOE+OO
0 OOOE+OO OooE+oo O.ooE+OO
0 o OOE +00 O.ooE+oo O.ooE+OO
0 OOOE+OO O.ooE+oo O.ooE+oo
0 o ooE+oo O.OOE+oo O.ooE+oo
0 OooE+OO O.OOE+OO O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo
0 O.ooE+oo O.OOE+oo O.ooE+oo
0 O.ooE+oo O.ooE+oo O.ooE+oo

'0 O.ooE+OO O.OOE+OO O.OOE+oo
0 O.ooE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.ooE+OO O.ooE+OO
0 O.OOE+OO O.ooE+oo O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+oo O.ooE+oo
0 O.ooE+OO O.ooE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.ooE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+OO O.OOE+oo

TOTAL O.OOE+OO 2.00E-01 7.22E-08



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NLON. GROTON. CONNECTICUT
01/13/95

HAZARD INDICES AND INCREMe.TAl CANCER RlS~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHALATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTLINED BB.OW.

EXPOSURE SCENAmO: UTILITY WORKER: CTE

Af'ff''''Cf fPA. DR;fM8IA '"
••• _ u __ - - _-_. -_ __ _ _ ----- I

11ft."... , 'OUA"OI ••• f/C •••• '." ••n-e-.afl
•••• • ....._--•• u. _. • • • ••• -_.-. --... _. ._.. ••• ..._••• - I

flIt4fl" C ."'M CO'tC""MncJN .. __ /WOIVJt
II' .....AlAflOII Mf, ...~,f .•~. ,... ,..QUII&QIlf\,f •I~ '''OUt_c ~,.,.

10 •~ m.-r.- ,.,. ......
.. • Ik)(Y9 MtOM' ,....
a, • aWf~o f1tIf lQjl.,.

..",...~ f'AlWlMff'"

AOlA , YOU'"

tA

U
ET:
ED:
BW:
AT(CAR):
AT(NON):

SI
t
S

25
70

25550
0125

'"H
0:
EO:
BW:
AT(CAR):
AT(NON):

o,
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 1.22E-03 (AVG ANNUAl DOSE)
CF: 4.36E-04 (lIFETIME DOSE)

YOU1H:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREA08HEET - ..HALAnON CPAOE TWO)
Sill, e - DRMO
EXPOSURE SCBtARlO: m...TY WORKER; elE
CAL cu.AT E DOSES:

YOUTH ANNUAL ADlA.T ANNUAl.. lIFE11ME AVERAOE RFD
DOSE CMO/KO/DAy) DOSE CMO/KO/DAy) DOSE CMO/KO/DAy) CMO/KO/DAy)CHEMICAL

1.1,2,2- Tetr.chloroeflane
Trtehlor~

VInyl chlor Ide
81112 - ethyl1ertllphlt1llllf.
Benzo(a)lnrtY _

Benzo(b)IIuorI~

Benzo(k)ftuarl~

hnzo(a)p,r-
Dean" .. "'•.""., .cen.
~l.I.S-04"_

""-DOO
•• - DOl
•• -DOt
Afectat - 'JIm
~-................
c.--.
c...-
"'::p-......
w.....
1_

C CMO/M3)

2.7E-07
1.5E-07
1.lE-08
89E-08
90E-08
90E-08
aIE-08
1I0E-08
:l0£ -08
70£-08
1 Sf -07
IM-ue
'If· or
I IE·OI
I 7E-0I
SOE-07
I IE -or
, rl - 0&
I Jf - or
I rl -CH
S IE-O'
I liE -08
• OE-OI
I IE-CH

O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o ooE +00
000£+00
000£ +00
000£ +00
OooE +00
O.ooE +00
OooE+oo
OooE+oo
OooE +00
000£+00
OooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE +00
O.ooE+oo
O.ooE+oo
O.ooE+oo.
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

3.30E-10
1.87E-10
1.32E-11
1.21E-10
1.10E-10
1.10E-10
1.l16E-10
1.10E-10
2.42E-11
6.57E-11
1.54E-l0
a48E-11
3.19E-l0
1.32E-09
2.11E-09
3.13E-l0
1.32E-10
3.29E-08
119E-l0
2.03E-07
3.76E-08
1.09E-08
4.84E-09
2.25E-07
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+09
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

1.18E-10
6.67E-11
4.71E-12
4.32E-11
3.93E-11
3.93E-11
3.77E-11
3.93E-11
8.64E-12
3.06E-11
5.50E-11
3.02E-11
1.14E-10
4.71E-l0
7.54E-l0
1.3OE-l0
4.71E-l1
1.17E-08
2.75E-l0
7.26E-08
1.34E-08
3.86E-09
1.73E-09
6.05E-08
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

5.71E-03

1.43E-05

CSF
(KG-DAYIIIG)

2.03E-01
6.ooE-03
3.ooE-01

3.40E-01

1.51E+Ol

6.3OE+00



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAOE TliREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: U1ll1TY WORKER; CTE
DETERMNE HAZARD !HOCES~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEMICAL YOUTH ADULT CANCER RISK

1,12,2- Tetrachloroelhene O.ooE+OO O.OOE+OO 2.39E-11
Trichteroef1ene O.ooE+OO O.OOE+OO 4.00E-13
VInyl chloride O.ooE+OO O.OOE+OO 1.41E-12
81e(2 - ethyt1exyl)phthal8te O.ooE+OO O.ooE+OO O.OOE+OO
8enzo(a)enttwac_ O.ooE+OO O.OOE+OO O.OOE+OO
8enro(b)lluoranlhene O.ooE+OO O.OOE+OO O.OOE+OO
8enro(k)1luor anlhene O.ooE+OO O.OOE+OO O.OOE+OO
Benm (elDY''''' O.ooE+OO O.OOE+OO O.OOE+OO
Dlb.-vC&hl"""_ OooE+OO O.OOE+OO O.OOE+OO
Indenoit.t3 -cd!p.,_ OooE '00 O.OOE+OO 0.00E+00
•.• ·-000 OOOE '00 O.ooE+OO O.OOE+OO
•.• ·-DOf OooE '00 O.ooE+OO O.OOE+OO
•.• ·-DOT OooE '00 O.ooE+OO 3.87E-11
Atoclor - t 2«l OooE.OO O.OOE+OO O.ooE+OO
AntImony OOOE .00 O.OOE +00 O.OOE+OO
AtMowe OOOE -00 o.OOE+OO 1.96E-09e.,... OOOE '00 o.OOE +00 O.OOE+OO
Bar_ OOOE .00 5. 75E-06 O.OOE+OO
c.~ OooE .00 OOOE+OO 1.73E-09
eopp. o ooE.OO O.OOE+OO O.OOE+OO...,.,... o ooE.OO 2.83E-03 O.OOE+OO
N~" OooE .00 O.OOE+oo O.OOE+OO
V...... OooE.OO . O.OOE+OO O.OOE+OO
Zinc OooE'OO o.OOE+OO O.OOE+OO

0 OooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.ooE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 0.00E+00 O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+oo O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 2.83E-03 3.75E-09



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SlTElI - DRMO
NSB-NLON.OROTON.CONNECnCUT
01/13/95

HAZARD INDICES AND INCREMEJHAl CANCER R1S~ ARE CALCUlATED BY THIS SPREADSHEET.
EXPOSURES THROUOH INHAlATION OF AMBI9lT AIR ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED Baow.

EXPOSURE SC91ARIO: UTILITY WORKER; RME

REFER~CE' EPA. DECEMBER 1980

Rn £VNH EOUA~

WHERE:

lEX. Ie. IR • n. EF • EQ/18w. AT)

C • MEAN CONC9HRAnON IN AIR (MOtM3)
IR. INHAt.-nON RATE (M3IHOUR)
n • EXPOSURE nUE lHOURSIOAY)
EF • EXPOSURE fREQUENCY (DAYSIYEAAI
ED. EXPOSURE WRAnON (YtARS)
BW • BODY WBOHT (!CO)
AT • AVERAGING nME (DAYS)

ENTER INPUT PARAME"TERS

ADll. T: YOUTH:

fR:
EF:
ET:
ED:
BW:
AT(CAA):
AT(NON):

:11
3.5

8
25
70

25550
9125

IR:
EF:
ET:
ED:
BW:
AT(CAA):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 4.27E-03 (AVO·ANNUAl DOSE)
CF: 1.53E-03 (lIFETlME DOSE)

YOUTH:
CF: O.OOE+OO (AVO ANNUAl DOSE)



RISK ASSESSIIENT SPREADSHEET - INHALATION (PAOE TWO)
SITE e - DRIIO
EXPOSURE SCENARIO: UTIliTY WORKER; RilE
C,..CUl.ATE DOSES:

CHEMICAL C (110/113)
YOUTH ANNUAL ADlA..T ANNUAL lIFETlIlE AVERAOE RFD

DOSE (IiO/KO/DAy) DOSE (IiO/KO/DAy) DOSE (IiO/KO/DAy) (IIO/KO/DAY)
CSF

(KO-DAYIIIO)

I. I .2.2- Tetrachloroef\ane
Trtchloroehtne
VInyl chloride
BIe(2 - ettlyhtllyt)phthal8ll1
Benzo(a)anttr_
Benzo(b)lIua.nthene
Benzo(k)lIua.nIhene
BenzO(.)p",_
Olbenl(.."'lnn.c....
1ndMo(1.2.3 -cd)..,,_
...·-000
•.• - DO(

•.• -00'
AtocIar - 1NO
~
At-*.........-C.......
eo..­...,....­
NIctIIl
V......
I InC

2.7E -07
1.5E-07
1.IE-08
9.9E-08
9.0E-08
9.0E-08
88E-08
90E-08
2.0E -08
7 OE-08
13E-07
8.E -08
2 IE -01
I IE-08
I lE-08
3 OE -07
I IE -01
21£ -05
.n -01
I lE-04
1 IE-05
8lIE -08
• OE-08
IllE-04

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE +00
O.OOE+OO
o.OOE +00
O.OOE+OO
O.OOE+OO
O.OOE +00
o.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.lSE-09
8.S4E-l0
4.82E-ll
4.23E-l0
3.8SE-l0
3.8SE-l0
3.89E-l0
3.8SE-l0
8.48E-ll
3.00E-10
5.39E-10
2.98E-10
1.12E-09
4.82E-09
7.39E-09
1.27E-09
•.82E-l0
1.HiE-07
2.89E-09
7.12E-07
1.32E-07
3.80E-08
1.89E-08
7.89E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O. OOE+00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

4.12E-l0
2.34E-l0
1.8SE-11
1.SlE-l0
1.37E-l0
1.37E-l0
1.32E-l0
1.37E-l0
3.02E-ll
1.07E-l0
1.92E-l0
1.OSE-l0
3.98E-l0
USE-09
2.84E-09
4.S3E-l0
USE-l0
4.11E-08
9.82E-l0
2.S.E-07
4.70E-08
1.38E-08
8.04E-09
2.82E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

S.71E-03

U3E-OS

2.03E-Ol
8.00E-03
3.00E-Ol

3.40E-Ol

1.51E+Ol

8.30E+OO



RISK ASSESSMENT SPREADSHEET - INHALATION (PAGE lliREE)
SITE" - DRMO
EXPOSURE SCBfARI : UTR.llY WORKER; RME
DETERMNE HAZARD INOCES AND CANCER RISK:

HAlARD INDEX HAlARD INDEX INCREMENTAL
CHEMICAL YOUTH ADULT CANCER RISK

1.1.2.2-Tetrachloroethane O.OOE+OO O.ooE+oo 8.37E-11
Trichloroebtne O.OOE+oo O.ooE+oo 1.40E-12
VInyl chloride O.OOE+OO O.ooE+oo 4.95E-12
Bill (2 - ethyhexyf)phthaltlle O.ooE+OO O.ooE+oo O.ooE+oo
Benro(a)a~ac_ O.OOE+OO O.ooE+oo o.OOE+oo
Benro(b)1Iua anlhene O.ooE+OO O.ooE+OO O.ooE+oo
Benzo(k)ftuaanthene O.OOE+OO O.ooE+oo O.ooE+oo
Ben10 (I)PY''''' o OOE +00 O.ooE+oo O.ooE+oo
O--VI......... _ 000£-00 OooE+oo O.ooE+oo
......... 'J.I c...._ 000f -00 000£ -00 O.OOE+oo

•• 000 000f-00 000f -00 O.ooE+oo
•• 001 000( - GO 000f-00 O.ooE+oo
•• 00' o 00f - GO 000f-00 1.35E-l0
~.,J'e ooot-oo 000£+00 O.ooE+oo..--. 000f-00 o ooE +00 O.OOE+oo
"'- ooot-oo 000£ tOO 8.85E-09...... 000( - GO 000f-00 OooE+oo..- 100( - • J OlE-OS O.OOE+oo
c....- 1 GOt • GO 000f -00 1.00E-09
e.....- OGOt - GO 000f-00 O.OOE+OO--"'F"- 000f-00 1120£-03 O.ooE+oo....... 000£-00 OOOE+OO O.ooE+oo

"...... 000f -00 000£ tOO O.ooE+OO
1- 000f -00 000£-00 O.OOE+OO

• ooot-oo o 00f-00 O.ooE+oo

• 000f -00 000£+00 O.ooE+oo
0 OOOf -00 O.OOE+OO O.ooE+oo
0 000£ tOO O.ooE+OO O.ooEt00
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.ooE+OO O.ooE+oo O.OOE+OO
0 O.ooE+OO O.ooE+oo O.ooE+OO
0 O.ooE+OO O.ooE+oo O.ooE+OO
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 O.OOE+OO O.ooE+oo O.OOE+oo
0 O.ooEtOO O.ooE+OO O.ooE+OO
0 O.ooE+OO O.ooE+oo O.ooE+oo

TOTAL O.OOE+OO 9.22E-03 1.31E-08



RISK ASSESSIIENT SPREADSHEET - INHALATION

SITE NAIIE:
LOCATION:
DATE:

SITE II - DRMO
NSB-NLON. GROTON. CONNECTICUT
01/13/95

HAZARD INDICES AND INCREMeHAl CANCER R1S~ ARE CALCll..ATED BY THIS SPREADSHEET.
EXPOSURES lliROUGH INH.tt.ATlON OF AMBIe.T AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUn.INED Be-OW.

EXPOSURE 8CBtARIO: FULL-TIllE EIIPLOYEE; CTE

AHER9fCE EPA. DECEMBER 1888

AR£VANT EOVAO(W lEX. IC IIR I ET I H I El)/(8w I AT)

WHERE: C • MEM CONCeHRAnON IN AlR (MQIM3)
'R • INHAlATlON RATE (MlMOVR)
ET • ()[~'-"E nME PiOUA1lJOAYl
(J • EX~uA( , AfOUl,. CY (00\YS/YtAR)
EO. EXPOSURE ~RAT1ON (Y(AA9)
BW • BODY WSGHT elal)
AT • AVERAGING nME (Oo\Y9)

BUER INPUT PARAMETERS

AOll.. T

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

2.5
150

B
II

70
25550
2190

YOUTH:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADll..T:

CF: t17E-Ol (AVG ANNUAl DOSE)
CF: t01E-02 (lIFETIME DOSE)

YOUlli:
CF: O.OOE+OO (AVO ANNUAl DOSE)



RISK AS8ESSMEJH 8PREADSHEET - ...HAl.AnON (PAOE TWO)
81ll, • - DRMO
EXPOSURE 8CBtARIO: FUll- TIME EMPlOYEE: CTE
C~CUlATEDOSES:

CHE.CAl. C (MOIM3)
YOUlM ANNUAL ADlA.T ANNUAL LIFETIME AVERAOE RFD

DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) (MO/KG/DAY)
CSF

(KO-DAYIIIO)

Benzo(.).nth _

Benzo(b)lluaanthene
BenzoC")llua.nlhene
Benzo(.)pvr­
Indeno(1.2.3 -ed)p"e".
Aroelor - 11S>
AntImony
ArHnle
B..,lllJm
C.dmUft
eopp......,­
Y_<Ium
line

14E-OS
13E -08
1.BE-OS
1 BE-OS
1.4E-OS
2.0E -07
3.5E -07
4.7E-OS
2.0E -08
llE-07
1 3E -05
4 BE-08
a 7E -07
2.7E -05

O.OOE+OO 1.B5E-09 1.41E-l0
O.OOE+OO 1.50E-09 1.29E-l0
O.OOE+OO 1.64E-09 1.58E-l0
O.OOE+OO 1.88E-09 1.59E-10
O.ooE+oo 1.61E-09 1.38E-l0
O.OOE+OO 2.32E-08 1.99E-09
O.OOE+OO 4.06E-08 3.48E-09
O.OOE+OO 5.50E-09 U1E-10 1.51E+Ol
O.OOE+OO 2.32E-09 1.99E-l0
O.OOE+OO 1.25E-08 1.07E-09 8.30E+00
O.OOE +00 1.47E-06 1.28E-07
O.ooE+oo 5.BBE-07 4.88E-08 1.43E-05
O.OOE+OO 1.02E-07 8.77E-09
O.OOE+OO 3. 19E-OB 2.74E-07
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO. O. OOE+ 00 O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAGE lliREE)
SITE 8 - DRM
EXPOSURE SCBfARlO: FUlL-nME EMPLOYEE; CTE
DETERMNE HAZARD INlJCE9 NfD CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEII1CAl YOUTH ADULT CANCER RISK

Benzo(a)anttYac_ OOOE+OO O.OOE+OO O.OOE+OO
Benzo(b)1Iua anthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(k)1Iua anthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(a)pYfene O.OOE+OO O.OOE+OO O.ooE+OO
Indeno(l.2.3 -cd) plfene O.OOE+OO O.OOE+OO O.ooE+OO
AlVcIor - 1260 O.OOE+OO O.OOE+OO O.OOE+OO
Anllmony O.OOE+OO O.OOE+OO O.OOE+OO
NsenlC O.OOE+OO O.OOE+OO 7.11E-09
&-y4IIum OOOE+OO O.OOE+OO O.OOE+OO
Cadmum OOOE+OO O.OOE+OO 8.73E-09
Cow- 000£ +00 OOOE+OO O.OOE+OO
....lgBI- 000£+00 3.96E -02 O.ooE+OO
V_dIum 000£+00 OOOE+OO O.OOE+OO
llnC 000£+00 O.OOE+OO O.OOE+OO

0 OOOE+OO O.OOE+OO O.ooE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£ +00 O.OOE+OO O.OOE+OO
0 000£ +00 O.OOE+OO O.OOE+OO
0 000£ +00 O.OOE+OO O.OOE+OO
0 oOOE +00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 000£+00 O. OOE+ 00 O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O. OOE+ 00 O.00E+00
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O. OOE+ 00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+oo
0 0.00E+00 O. OOE+ 00 O.OOE+OO
0 O.OOE+OO O. OOE+ 00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+oo 3.98E-02 1.38E-08



RISK ASSESSMENT SPREADSHEET - INHALAnON

SITE NAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NlON. GROTON,CONNECTICUT
0"'3195

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CAlClA.ATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHAlATION OF AMBIENT AIR ARE CONSlrl:RED,
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCBfARIO: FUlL-TIME EMPlOYEE; RME

AfHll",Cf rPA.. DfcrM.nl ' ..

. - .. -.. . -.-. - _..-- -._.. - _ -------- I

.., .".' .000flCa

....,..,
.... IC •••• ' • ,f ••n;'•• al)

- I
C • MU" CONe", 1AA flCa II .... IUQ.'U~
•• IiIH AI. Ah()eI AA" .1.~
" ••~~. "II' ~~o..",f • ,.,..,.~ '-.ovt.( ••_~...~
.0 ••~~~'w. ,.....,...
...~ MtOoO' I1IlDt
a, • a1ft~l) ' .. lOA""

..." ...~, ~a~',..
AIU ,

IA

H
ET:
ED:
BW:
AT(CAR):
AT(NON):

..
lP'O

"25
70

25550
11125

'POVtH

IA

Ef
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

1.96E-01 (AVa ANNUAl. DOSE)
8.99E-02 (lIFEllME DOSE)

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF:
CF:

YOUTH:
CF: O.OOE+OO (Ava ANNUAl. DOSE)



RISK ASSE8SMEJH SPREADSHEET - INHAlAnON (PAOE TWO)
SITE" - DRMO
EXPOSURE SCBtARlO: FUlL- nME EMPLOYEE; RME
CAl. cu..ATE DOSES:

Ctf E11IICAl C (MO/M3)
YOUTH ANNUAl.. ADUlT ANNUAl.. LIFETIME AVERAOE RFD

DOSE (MO/KOIOAY) DOSE (MO/KOIOAY) DOSE (MO/KOIOAY) (MO/KG/DAy)
CSF

(KO-DAYfIIG)

8enzo(a)anrtw_
8enzo(b)1luorarlhene
8enzo(ll)1luorarlhene
8enzoCa)p,._
Indeno(I.2.3-cd)pl'_
AIocIor - I 2eO
AnItmony
At-*'
"-yt1U'"
c.......
c:c..-
-~-w.......
1_

~

1.4E-08
1.3E-08
I.IlE-08
IIlE-08
1.4E-08
2.0E-07
3.5E-07
4 7E-08
2 OE-08
I IE -07
IH·05
41f·oe
• '( -0'
r ,( ·05

O.OOE+OO 2.75E-09 9.81E-10
O.OOE+OO 2.50E-09 8.93E-10
O.OOE+OO 3.06E-09 1.09E-09
O.OOE+OO 3.10E-09 1.11E-09
O.ooE+OO 2.68E-09 9.56E-10
O.OOHOO 3.87E-08 1.38E-08
O.OOE+OO 8.78E-08 2.42E-08
O.ooE+OO 9.18E-09 3.27E-09 1.51E+01
O.OOE+OO 3.87E-09 1.38E-09
OOOE+OO 2.08E-08 7.42E-09 8.3OE+00
OOOE +00 2.46E-06 8.77E-07
OOOE +00 9.44E-07 3.37E-07 1.43E-05
OOOE +00 1.70E-07 6.09E-08
OOOE+OO 5.32E-06 1.90E-06
O,OOE+OO O.OOE+OO O.OOE+OO
O,OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
o OOE +00 O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
OOOE +00 O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O,OOE+OO O.OOE+OO O.OOE+OO
O.OOE +00 O.OOHOO O.OOE+OO
OOOE +00 o.ooE+oo O.OOE+OO
o.OOE +00 O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.00E+00 O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.OOE+oo
O.OOE+OO O.OOE+OO O.ooE+oo
O.OOE+OO O.ooE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+oo O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.ooE+OO O.OOE+OO
O.ooE+OO O.ooE+OO O.OOE+OO
O.ooE+OO O.ooE+oo O.OOE+oo
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.ooE+oo



RISK ASSESSMENT SPREADSHEET - INHAlAnON (PAGE THREE)
SITE e - ORMO
EXPOSURE SCENARIO: FUlL - TIME EMPLOYEE; RME
DETERMNE HAZARD !NllCE9 ~D CANCER RISK

HAlARO INDEX HAlARO INDEX INCREMENTAl.
CHEMICAl YOUTH ADULT CANCER RISK

Benzo(a)anttYac_ O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)1luaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(kl"uaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(aJpytene O.OOE+OO O.OOE+oo O.ooE+OO
Indeno(I.2.3 -cd) p"ene O.OOE+OO O.OOE+OO O. OOE +00
Aroclor - 12«> O.OOE+OO O.OOE+OO O.OOE+OO
Antimony O.OOE+OO O.OOE+OO O.OOE+OO
Arlene OOOE+OO O.OOE+OO 4.94E-08
e.~ OOOE+OO O.OOE+OO O.OOE+OO
Cactm*- OOOE+OO O.OOE+OO 4.6SE-OS
~ o OOE +00 O.OOE+.OO O.OOE+OO......- o OOE +00 880E-02 O.OOE+OO
V_dlum o OOE +00 O.OOE+OO O.OOE+OO
line OOOE+OO O.OOE+OO O.OOE+OO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE +00 O.OOE+OO O.OOE+OO
0 OOOf +00 OOOE+oO O.OOE+OO
0 OOOf +00 O.OOE+oO O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 . O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.ooE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O. OOEt 00 O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO e.80E-02 9.82E-08



RISK ASSESSMENT SPREADSHEET - INHAlAnON

SITE NAME:
LOCATION:
DATE:

SITEtI - DRMO
NSB-NlON: OROTON,CONNECnCUT
01/13195

HAZARD .HlICES AND INCREMENTAl.. CANCER RlS~ ARE CAlClA..ATED BY THIS SPREADSHEET.
EXPOSURES THROUOH INHAlATION OF AMBIENT AlR ARE CONSI~RED.

ASSUMPnONS ARE OUTlINED BB.OW.

EXPOSURE 8CBtAmO: CONSTRUCTION WORKER; CTE '

REFBHJ'CE EPA. DECEMBER IlMI1I

RB.EVNH EOUAOOH lEX. IC IIR I fll EF • EQ/(8W. AT)

WHERE; C • MEAN CONC9HRAnON IN AlR (MGIM3)
IR. INHAL'nOH RATE (W3IHOUR)
£T • EXPOS~E nME (HOURSlOAY)
H • EXPOSURE fREOUEHCY (OAnIYtAA)
ED. EXPOSURE WRAnON (Y£AAS)
BW • BODY weGHT (1«1)

AT • AVERAGING nME (OAYS)

ENTER INPUT PARAM£TERS

ADIA. T:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

3.9
80

B
1

70
25550

365

YOUTH:

IA:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

9.77E-02 (AVO' ANNUAl.. DOSE)
1.40E-03 (lIFETlME DOSE)

DETERMINE CONVERSION
ADlA.T:

CF:
CF:

FACTORS:
YOUTH:

CF: O.OOE+OO (AVO ANNUAl.. DOSE)



RISK ASSESSIIENT SPREADSHEET - INHAlATION (PAOE TWO)
SITE' - DRIIO
EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE
CAlCUlATE DOSES:

CHEMICAL C (110/113)
YOUTH ANNUAL ADlA.T ANNUAL lIFETIIiE AVERAOE RFD

DOSE (IiO/KO/DAy) DOSE (IIO/KO/DAY) DOSE (IIOIKO/DAY) (IIGlKO/DAY)
CSF

(KG-DAYIIIG)

1.1.2.2 - Tetrachloroethane
TrichloroefMIne
VInyl chlor Ide
811 (2 - elhyhtwyflphtha"e
8enzo(alanttncene
8enzo(b11luoranthene
8enzo('l11luoranthena
8enzoCaIP\,,_
OlDen II..")Ir1tPYIC.,,1
Indeno(I.2.3 -cdlp,,_
4.4 - DOD
44·00(
4.4· DOT
Afoctar - , MO

~
~..,.......
c......
ea..-
"''01'-
Hie'"
V_cIunt,..

2.7E-07
1.5E -07
1.1E-08
9.9E-08
9.0E-08
9.0E-08
8.6E-08
90E-08
2.0E -011
7 OE-08
IU-07
.IE -08
:r 8£ -0'
IIE-08
I 'E-08
3 OE -07
I IE -07
:r'E -~
• U -0'
I 'E -04
3 IE -05
8IE-08
4 OE-08
I 8E-04

O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE +00
OooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O:OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.64E-08
1.49E-08
1.06E-09
9.67E-09
8.79E-09
8.79E-09
8.44E-09
8.79E-09
1.93E-09
8.86E-09
1.23E-08
8.77E-09
2.55E-08
1.06E-07
1.69E-07
2.9OE-08
1.06E-08
2.63E-06
8.15E-08
1.63E-05
3.01E-06
8.69E-07
3.87E-07
1.80E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.77E-10
2.14E-'10
1.51E-11
1.38E-10
1.26E-10
1.26E-10
1.21E-10
1.26E-10
2.76E-11
9.80E-11
1.76E-10
9.67E-11
3.64E-10
1.51E-09
2.41E-09
4.14E-10
1.51E-10
3.76E-08
8.79E-10
2.32E-07
4.3OE-08
1.24E-08
5.53E-09
2.57E-07
O.OOE+OO
O.OOE+OO
O.OOE+OO
O. OOE +00
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO

5.71E-03

1.43E-05

2.03E-01
8.00E-03
3.00E-01

3.40E-01

1.51E+01

8.3OE+00



RISK ASSESSMENT SPREADSHEET - INHAlAnON (PAGE THREE)
SITE e - DRMO
EXPOSURE SCBlARIO: CONSTRUCTION WORKER; CTE
DETERMNE HAZARD INlJCES N4D CANCER RISK:

HAlARD INDEX HAlARD INDEX INCREMENTAl..
CHEMICAl YOurn ADULT CANCER RISK

1. 1.2.2 - Tetrachloroethane O.OOE+OO O.OOE+OO 7.65E-11
Trtchlofoehtne O.OOE+OO O.OOEtOO 1.28E-12
VInyl chlor Ide O.OOE+OO O.OOE+OO 4.52E-12
Bill (2 - ethyhlllyl)phthal8le OOOE+OO O.OOE+OO O.OOE+OO
Benzolalanltyac_ O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(blfluaanthene O.OOE+OO O.OOE+OO O.OOE+OO
Benzolklflua .nthene O.OOE+OO O.OOE+OO O.OOE+OO
Ben10 (.IPY' ..... OOOE+OO O.OOE+OO O.OOE+OOr-v,..........._ 000(-00 OOOE +00 O.OOE+OO
........."1 ...".,_ GOOf -00 000£ tOO O.OOE+OO

•• DOO oQIOf .00 000f-00 OOOE+OO

•• 001 GOOf .00 000f -00 O.OOE+OO

•• DOl GOOf .00 000f-00 1.24E-l0....... ,,. GOOf .00 000£+00 O.OOE+OO,.,-., GOOf -00 OOOEtOO O.OOE+OO

"'- 000f -00 000£+00 6.26E-09...,... GOOf .00 000f-00 o.OOE+OO..- lOOf .00 • lOt -Ot O.OOEtOO
c.....- lOOf·OO 000f +00 '-54E-09
c.-. GOOf·OO 000f+00 O.OOE+OO.......- 000f-00 ttOE-Ol O.OOE+OO....... 000f -00 OOOEtOO O.OOE+OO
It....... 000f .00 OOOE tOO O.OOE+OO
1_ GOOf .00 000f-00 O.OOE+OO

• GOOf .00 OOO( +00 O.OOE+OO

• 000f .00 OOOEtOO O.OOE+OO
0 000f-00 O.OOE+OO O.OOE+OO
0 000£ _00 O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 2.11E-01 1.20E-0I



RISK ASSESSMENT SPREADSHEET - INHALAnON

SIll: NAME:
LOCATION:
DATE:

SITES - OOMO
NSB-NLON.OROTON.CONNEcnCUT
01113195

HAZARD INDICES AND INCREMENTAl CANCER R1SI<S ARE CALCULATED BY lHlS SPREADSHEET.
EXPOSURES THROUOH INHAlATlcr.l OF AMBIENT AIR ARE CONSIc.:RED.
ASSUMPTlONS ARE OUTlINED BelOW.

EXPOSURE SCBlIARIO: CONSTRUCTION WORKER; RME

RHER9'CE EPA. DfCEMBER ,..

RREYAHT (OUATlCJf 101. Ie IIR I £T I (F I EQ/(8W I AT)

WHERE C • MEM CONC9HRAnON IN AIR (MOtU3)
IR. INHAlATlON RAT[ (U3MOUR)
£l • rx~l.Il( nME (HOURSlOAYl
(F • f){~UR( 'RfOUEHCY(OA~
ED. f){POSURE WRATlON (YtAR9)
BW • BODY WBOHT (1Q3)
AT • AVERAOINO nME (OA't'S)

ENTER INPUT ItARAM£TfRS

ADl.l T

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

3.t
120

8
1

70
25550

365

YOUTH

IR:
EF:
ET:
EO:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 1.47E-01 (AVO ANNUAl DOSE)
CF: 2.09E-03 (lIFETIME DOSE)

YOUlH:
CF: O.ooE+oo (AVO ANNUAl.. DOSE)



RISK ASSESSMENT SPREADSHEET - lNHAlAnON (PAOE TW
SITE II - DRMO
EXPOSURE SCBtARIO: CONSTRUCTION WORKER; RME
CAl cu.AT E DOSES:

CHEMICAl C (MO/M3)
YOUTH ANNUAL ADlA.T ANNUAL lIFET1ME AVERAGE RFD

DOSE (MO/KOIDAy) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY)
CSF

(KG-DAYIIIG)

t. 1.2.2 - TetrKNaroelhene
TrtcNaroehne
VInyl cNarIde
8_(2 - ethyt.xyClphtha..-.
Benzo(a)a"ltnc_
8enzo(b)lIuoranlMne
Benzo(lt)lIuoranlhene
Benzo(a)p¥,_
ot:lert 1("")lWIltncen,
1ndeno(1.2.3-cd)p~_

4.4'-000
4.4' -00£
4.4' - DOT
Atoclor - 12«l
AnlImony
AIMnIc
S-yeum
Boron
CadmUft
eopp.
M~

Nickel
V_cIum
llnc

27E-07
1.5E-07
I. IE-OS
99E-OS
9.0E-OS
90E-OS
8.8E-OS
90E-OS
2.0E-OS
7 OE-08
I 3E -07
119E-08
28E-07
I IE-OIl
UE-oe
30E-07
I IE -07
2.7E-M
83E·-07
I 7E-04
3. IE-05
89E-oe
4.0E-oe
U1E-04

O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
0:00E+00

3.96E-OS
2.24E-08
l.S8E-09
1,45E-OS
1.32E-08
1.32E-OS
1.27E-08
1.32E-08
2.90E-09
1.03E-OS
1.85E-08
1.02E-OS
3.82E-08
1.58E-07
2.53E-07
4.35E-08
1.58E-08
3.94E-06
9.23E-08
2.44E-05
4.51E-06
1.30E-06
5.80E-07
2.70E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.85E-10
3.20E-10
2.28E-11
2.07E-10
1.88E-10
1.88E-10
1.81E-10
1.88E-10
4.14E-11
1.47E-10
2.84E-10
1.45E-10
5.48E-10
2.28E-09
3.82E-09
8.22E-10
2.28E-10
5.83E-08
1.32E-09
3.49E-07
6.44E-OS
l.88E-OS
6.29E-09
3.88E-07
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

5.71E-03

1.43E-05

2.03E-01
6.00E-03
3.00E-01

3.40E-01

1.51E+01

6.30E+00



RISK ASSESSIIENT SPREADSHEET - INHALAnON (PAGE rnREE)
SITE II - ORIIO
EXPOSURE SCEMARIO: CONSTRUCTION WORKER; RilE
DETERMNE HAZARD INrJCES AND CANCER RISK:

HAlARO INDEX HAlARD INDEX INCREIIENTAL
CHEMICAL YOUTH ADULT CANCER RISK

1,1.2.2- Tetrachloroetlane O.OOE+OO O.OOE+OO USE-IO
Trichloroeflene O.OOE+OO O.OOE+OO 1.92E-12
VInyl chlor Ide O.OOE+OO O.OOE+OO 8.78E-12
ala (2 - ethyflellyl)phthal8le O.OOE+OO O.OOE+OO O.OOE+OO
Benzolalanth'ac_ O.OOE+OO O.OOE+OO O.OOE+OO
Benzolblftuoranthene OOOE+OO O.OOE+OO O.OOE+OO
BenlO(klftuoranthene OOOE+OO O.OOE+OO O.OOE+OO
BenlO(a)PY'ene OOOE+OO O.OOE+OO O.OOE+OO
Dlbenzl..hlanrt'r_ne OOOE+OO O.OOE+OO O.OOE+OO
Indenoll.2.3 -cdlplJ- OOOE+OO O.OOE+OO O.OOE+OO
4,4' - DOO OOOE +00 O.OOE+OO O.OOE+OO
4.4' - DOE OOOE +00 O.OOE+OO O.OOE+OO
4.4'-001 OOOE +00 O.OOE+OO 1.86E-10
Aroclor - I 'flO o OOE +00 O.OOE+OO O.OOE+OO
Antimony OOOE+OO O.OOE+OO O.OOE+OO
Anenlc OOOE +00 O.OOE+OO 9.39E-09
lMrytlurft OOOE+OO OOOE+OO O.OOE+OO
Boron OOOE +00 8.91E.-04 O.OOE+OO
CadmUw oOOE +00 O.OOE+OO 8.3IE-09
Copper oOOE +00 O.OOE+OO O.OOE+OO
ManganeM OOOE+OO 3.15E-OI O.OOE+OO
Nickel OOOE+OO O.OOE+OO O.OOE+OO
V_dIum OOOE+OO O.OOE+OO O.OOE+OO
llnc OOOE+OO O.OOE+OO O.OOE+OO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO· O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 3.16E-01 1.80E-08



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITEtl - DAMO
NSB-NLON. GROTON,CONNECTICUT
01/13/95

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALClA..ATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHAlATION OF AMBIENT AlR ARE CONSI~RED.

ASSUMPTIONS ARE OUnlNED BElOW.

EXPOSURE 8CBtARIO: OCCASIONAL VISITOR; ere

Afrr"",cr rPA. OfCf ..MA '..

---- I
..., ,,,... ' .OUA"'-

-''''f

••• fC ••• " .... 'n..... 'l

----- I
c ..., .... COIIC",fMflCIII .. __ evo,~Jl

•• IIIHAAIo''OtI Mf, ...~~

.' • ,.~~, '-I ~OUII&na"

.' ......~<JIIII , ...ovtlt<o If_~""___.0 ."~vIlI ~rw:a "" .....

.. •~ ""toM' .el,

., ••"'~Q flWf 1Oa~

""f" ..PVl PA¥Mf""

AlU ,

oR

Ef
ET:
ED:
BW:
AT(CAR):
AT(NON):

••
"8
II

70
25550
2190

YOV'"

on
U
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
385

3.01E-03 (AVG ANNUAl DOSE)
2.58E-04 (lIFETlME DOSE)

DETERMNE CONVERSION FACTORS:
ADlA..T:

CF:
CF:

YOUlli:
CF: o.oOE tOO (AVG ANNUAl. DOSE)



RISK ASSESSMENT SPREADSHEET - INHALAnON (pAOE TWO)
Slff. - DRMO
EXPOSURE SCENAmO: OCCASIONAl VISITOR; CTE
CAlCUl..ATE DOSES:

atE.CAl C (MOIM3)
yount ANNUAl.. AD'-'-T ANNUAl.. LIFETIME AVERAGE RFD
DOSE (MO/KO/DAy) DOSE (MO/KO/DAy) DOSE (MG/KG/DAY) (MOIKG/DAY)

CSF
(KG-DAY/MG)

8enloCa)anttY_
8enlo(b)1Iuor anlhene
8enzo(k)1Iuoranlhene
8enzoCa)p~­

IndanoCl.2.3-cd)p,_
Aroclor - 12f1O

~
At-*:
Bwy1~1lI

c.....­
eo..-......­"......I ..

1.4E -08
1 3E-08
teE-08
teE-08
1.4E-08
2.0E-07
3.SE -07
4.7E-08
2 OE-OII
1 'f -07
'H-GS
41£-01
• '( - 0'

'''-GS

O.ooE+oo 4.22E-11 3.62E-12
O.ooE+OO 3.B4E-11 3.29E-12
O.ooE+OO 4.71E-11 4.03E-12
O.OOE+oo 4.76E-11 4.OSE-12
O.OOE+oo 4.11E-11 3.52E-12
O.OOE+oo 5.95E-10 5.10E-11
O.ooE+oo 1.04E-09 6.90E-11
O.ooE+oo U1E-10 1.21E-11 1.51E+01
O.ooE+oo 5.95E-11 5.10E-12
O.ooE+oo 3.19E-10 2.74E-11 6.30E+oo
OooE+oo 3. HE-OS 3.23E-09
OooE +00 USE-OS 1.24E-09 1.43E-05
GOOE +00 2.62E-09 2.24E-10
GOOE+OO 6. HE-OS 7.00E-09
o ooE +00 O.ooE+oo O.OOE+oo
OooE+OO O.OOE+oo O.ooE+OO
GOOE +00 O.ooE+oo O.ooE+oo
OOOE +00 o.ooE+oo O.ooE+oo
OOOE +00 O.ooE+oo O.ooE+oo
OOOE +00 O.ooE+oo O.ooE+oo
OOOE+OO O.ooE+oo O.ooE+oo
o.OOE +00 O.ooE+oo O.ooE+oo
OooE +00 O.ooE+oo O.ooE+oo
OooE+oo O.OOE+oo O.OOE+oo
o.OOE+oo O.OOE+oo O.ooE+oo
O.ooE+OO O.ooE+oo O.OOE+oo
OooE+OO, O.ooE+oo O.OOE+oo
O.ooE+oo O.OOE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.OOE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+OO O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+Oo O.ooE+OO O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo



RISK ASSESSMENT SPREADSHEET - INHALAnON (PAGE THREE)
SITE II - DRMO
EXPOSURE SCENARIO: OCCASIONAL VISITOR; CTE
DETERMNE HAZARD !N(JCE9~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAL
CHEMICAL yourn ADUlT CANCER RISK

8enlo(a)anttrac_ O.OOE+oo O.ooE+OO o.ooE+oo
8enro(bllluaanthene OOOE+oo O.ooE+OO O.ooE+oo
8enro(k)1Iuaanthene O.OOE+oo O.ooE+oo O.ooE+oo
8enro(a)p,rene OOOE+oo O.ooE+oo O.ooE+oo
Indeno(1.2.3 -cd)p.,ene O.OOE+oo O.ooE+oo O.OOE+oo
Aroclor - 1280 O.OOE+OO O.ooE+oo O.ooE+oo
Antimony O.OOE+oo O.ooE+oo O.ooE+oo
Arsenic OOOE+oo O.ooE+OO 1.82E-10
e.~ oOOE +00 O.ooE+OO O.ooE+oo
C.~ oOOE +00 O.ooE+oo 1.72E-10
~ oOOE +00 O.ooE+oo O.ooE+oo
Manoer- oOOE +00 101E-03 O.ooE+oo
V_dIUm OOOE +00 O.ooE+OO O.ooE+oo
Zinc oOOE +00 O.ooE+OO O.OOE+oo

0 OOOE +00 O.ooE+OO O.OOE+oo
0 OOOE +00 OooE+oo O.ooE+oo
0 OOOE tOO O.ooE+oo O.ooE+oo
0 OOOE +00 OooE+OO O.OOE+00
0 oOOE tOO O.ooE+OO O.OOE+oo
0 OOOE +00 O.ooE+oo O.ooE+oo
0 OOOE +00 O.ooE+oo O.ooE+oo
0 OOOE +00 O.ooE+oo O.ooE+oo
0 OOOE +00 . O.ooE+oo O.ooE+oo
0 OOOE +00 O.ooE+oo O.ooE+oo
0 OOOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+OO O.ooE+oo
0 O.OOE+oo 0.00E+00 O.ooE+oo
0 O.OOE+oo O.ooE+oo o.OOE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo o.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 0.00E+00 O.ooE+oo O.OOE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+OO O.ooE+oo
0 O.OOE+OO O.ooE+oo O.ooE+oo

TOTAL O.OOE+OO 1.01E-03 3.54E-10



RISK ASSESSMENT SPREADSHEET - INHAlATlON

Sill, NAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NLON,GROTON.CONNECnCUT
01/13/95

HAZARD INDICES AND INCREMENT...... CANCER R1St<S ARE CAlClA.ATED BY THIS SPREADSHEET.
EXPOSURES THROUGH INHAlATION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPnONS ARE OUTlINED BelOW.

EXPOSURE SCENARtO: OCCASIONAl Y1SITOR; RME

REFERENCE EPA. [)£CEMBER 10n

Rn EVAHT EOUATION lEX. lC IIR I n I £f I EQ/(8W I AT)

~ERE: C • MEAN CONCENTRAnON IN AlR (MOIM3)
IR. INHAlATION RATE (UJIHOUR)
£T .EXPOS~E TIME (HOURSIOAY)
£f • EXPOSURE fREOUENCY (DAY9IY£AR)
ED. EXPOSURE DURATION (Y£AA9)
8w • 80DY WSOHT (1101
AT • AVERAGING TIME (DAYS)

ENTER INPUT PARAM£TERS

ADUlT

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o.S
24

8
25
70

25550
9125

YOUTH

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF: 6.01E-03 (AVG-ANNUAl. DOSE)
CF: 2. 15E-03 (lIFETIME DOSE)

YOU1li:
CF: O.ooE+OO (AVG ANNUAl. DOSE)



RISK ASSESSIIENT SPREADSHEET - INHALAnON (PAOE TWO)
SITE. - DRIIO
EXPOSURE SCEJtARIO: OCCASIONAL VISITOR; RilE
CN.CUl.ATE DOSES:

CHEIlICAL C (110/113)
YO.UTH ANNUAl. ADUlT ANNUAl. lIFEllIlE AVERAOE RFD

DOSE (IiO/KO/oAy) DOSE (IiO/KO/OAy) DOSE (IiO/KO/OAy) (IiO/KO/DAy)
C8F

(KO-DAYIIIO)

Benlo(a)anttY_
Benro(b)1Iuoranthene
Benrolkllluoranthene
Benro(a)p~.ne

Indeno(I.2.3-cdlp.,.ne
Atoclor - 1280
Antimony
AtMnIc
8.,111.I'"
CadmUR
~........­
W_......,-

1.4E-08
1.3E-08
1.6E-08
1.6E-08
1.4E-08
2.0E -07
3.5E -07
4. 7E-08
2.0E -08
lIE -07
13E-~

4IE -08
• 7E - 07
2 7E-~

O.OOE+OO &44E-ll 3.01E-ll
O.OOE+OO 7.66E-ll 2.74E-ll
O.OOE+OO 9.41E-ll 3.36E-ll
O.ooE+OO 9.52E-ll 3.40E-ll
O.OOE+OO 8.22E-ll 2.94E-ll
O.OOE+OO 1.19E-09 4.25E-l0
O.OOE+OO 2.06E-09 7.42E-l0
O.OOE+OO 2.61E-l0 1.00E-l0 1.51E+Ol
O.OOE+OO 1.19E-l0 4.25E-ll
O.OOE+OO &38E-l0 2.28E-l0 6.30E+OO
O.OOE+OO 7.54E-08 2.69E-08
OOOE+OO 2.90E-08 1.04E-08 1.43E-05
O.OOE+OO 5.24E-09 U7E-OS
O.OOE+OO 1.63E-07 5.84E-06
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
OOOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO . O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.ooE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+OO O.OOE+OO O.OOE+OO
O.OOE+OO o.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO
O.ooE+oo O.OOE+OO o.OOE+OO
O.OOE+OO O.OOE+OO O.OOE+OO



RISK ASSESSIIENT SPREADSHEET - INHALAnON (PAGE THREE)
SITE I - DRIIO
EXPOSURE SCEJIIARIO: OCCASIONAL V1SITOR; RilE
DETERMNE HAZARD INllCES~D CANCER RISK:

CHEIlICAL

8enzo(alanItYac_
8enzolblftuoranlhene
genzo(klftuor anthene
8enzo(alp"ene
Indeno(I.2.3-cdlp"ene
Atoclor - 1260
Antimony
lII .....c........
C:.-
C~

~-".......,-

o
o
o
o
o
o
o
o
o
o
o
o

TOTAL

HAZARD INDEX HAZARD INDEX INCREIIENTAL
YOUTH ADULT CANCER RISK

O.OOE+oo O.OOE+oo O.OOE+oo
O.OOE+oo O.OOE+OO O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.OOE+oo 0.00E+00 O.OOE+oo
O.OOE+oo O.OOE+oo O.OOE+oo
OOOE+oo O.ooE+oo 1.52E-09
000(-00 OooE+oo O.ooE+oo
000f -00 OOOE -00 1.44E-09
000f .00 000f.00 O.OOE+OO
000f .00 103(-03 OOOE+oo
000f 000 000f-00 O.OOE+oo
000f '00 000£+00 O.OOE+oo
000f000 OooE +00 0.00E+00
000f .00 OOOE +00 0.00E+00
000f .00 000f-00 O.ooE+oo
000f·00 000f.00 O.OOE+OO
• c.ot 000 000f.00 O.OOE+OO
o c.ot 000 000('00 O.OOE+OO
000f -00 OOOE +00 O.OOE+OO
000f -00 OOOE +00 O.OOE+oo
000f000 OOOE+OO O.OOE+oo
000f .00 OOOE .00 O.OOE+oo
000f 000 OOOE -00 O.OOE+oo
000f -00 OOOE +00, O.ooE+oo
000f.00 O.OOE+OO O.ooE+oo
OOOE-OO O.ooE+oo O.ooE+oo
O.OOE+oo O.OOE+oo 0.00E+00
O.OOE+oo O.OOE+oo O.ooE+oo
0.00E+00 O.ooE+oo 0.00E+00
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+OO 0.00E+00 O.OOE+oo
O.OOE+oo 0.00E+00 O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+oo O.ooE+oo O.ooE+oo
O.OOE+OO O.ooE+oo O.OOE+oo
O.OOE+OO O.ooE+oo O.ooE+oo

O.OOE+oo 2.03E-03 2.95E-09



RISK ASSESSMENT SPREADSHEET - INHAlATION

SITE NAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NLON. GROTON.CONNECnCUT
01/13/95

HAZARD INDICES AND INCREM~TAl CANCER RlSIIS ARE CAlCUlATED BY THIS SPREADSHEET.
EXPOSURES lHROUGH INHAlATION OF AMBIENT AIR ARE CONSI~RED.

ASSUMPnONS ARE OUnlNED BaOW.

EXPOSURE SCBtARlO: ADUlT RESIDENT ONSITE; cre

REHRfJltCE fJ'A. DECEMBER ,..

RBEVNn EOUAnc»c

WHERE.

lEX. (C .IR. ft. [I. E~/(8W. AT)

C • MEM CONC9fTRAnON IN AIR (MGI\olJ)
IA. INHAlAflON RATE (MlMOUR)
n • ~UR( nM( (HOUMlOAYl
H • DPOtUR( 'REOUOtCY IOAYSIYtARI
(0 • DPOSURE WRAnON (Y{ARS) .
BW • BODY WBGHT 1m)
AT • AVERAGING nME (OAY9)

ENTER IN"'" ItARAMfTERS

AOU.T. YOUlH

IR:
EF:
ET:
ED:
BW:
ATICAR):
AT(NON):

o.a
28

2.5
9

70
25550
3285

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADUlT:
CF: 2.04E-03 (AVO ANNUAl DOSE)
CF: 2.62E-04 (lIFETlME DOSE)

YOUlH:
CF: O.OOEtOO (AVO ANNUAL DOSE)



RISK ASSESSMENT SPREA08HE£T - INHALAnON (PAOE TWO)
SITE' - DRMO
EXPOSURE SCENARIO: ADUlT RESIDENT ONSIlE; CTE
C~ CUlATE DOSES'

CHEMICAL C (MO/M3)
YOUTH ANNUAl.. ADUlT ANNUAl.. lIFrnME AVERAOE RFD

DOSE (MO/KOIDAY) DOSE (MO/KO/DAy) DOSE (MO/KOIDAY) (MO/KO/DAy)
CSF

(KO-DAY/MO)

genzo(e,enttY_
8enzo(bllluarenthene
8enro(k)1Itd er«hene
8en1O(e,p'l'_
lndlmo(1.2.3-cd)p,r_
Aroclor - 12«)

AntImony
ArMnlc
Be-yllum
CedmUm

~

"en~
v_~

1 Inc:

1 4E-08
1.3E-08
16E-08
1.6E-08
1.4E-08
2.0E-07
3.5E-07
4.7E-06
2.0E-08
l.lE -07
13E-OS'
411E-oe
a 7E -07
HE -os

:;

O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO

2.86E-11
2.80E-11
3.19E-11
3.22E-11
2.78E-11
4.03E-10
7.03E-10
9.52E-11
4.03E-11
2.16E-10
2.55E-08
9.82E-09
1.77E-09
5.53E-08
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.67E-12
3.34E-12
4.10E-12
4.14E-12
3.58E-12
5.18E-11
9.04E-ll
1.22E-11
5.18E-12
2.78E-11
3.28E-09
1.26E-09
2.28E-l0
7.11E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
O.OOE+OO
O.OOE+OO
O.OOE+OO

1.43E-05

1.51Et01

6.30E+OO



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAGE rnREE)
SITE e - DRMO
EXPOSURE SCENAR10: ADUlT RESIDENT ONSITE; CTE
DETERMNE HAZARD lHlJCES MID CANCER RISK

HAlARD INDEX HAlARD INDEX INCREMENTAL
CHEMICAl YOUTH ADULT CANCER RISK

Benro(a)antlYac_ O.OOE+OO O.OOE+OO O.OOE+OO
BenlO(b)nuaanthene O.OOE+OO O.OOE+OO O.OOE+OO
BenlOl")nuaanthene OOOE+OO O.OOE+OO O.OOE+OO
BllnlO(a)p~lIne O.OOE+OO O.OOE+OO O.OOE+OO
Indeno(I.2.3 - cd)Plfllnll O.OOE+OO O.OOE+OO O.OOE+OO
Aroclor - t 280 O.OOE+OO O.OOE+OO O.OOE+OO
AntImony O.OOE+OO O.OOE+OO O.OOE+OO
ArsenIC OOOE+OO O.OOE+OO USE-l0
s.~ OOOE+OO O.OOE+OO O.OOE+OO
CadmiJm OOOEtOO O.OOE+OO 1.7SE-l0
~ OOOE tOO O.OOE+OO O.OOE+OO
Mano-- OOOE tOO 8.87E-04 O.OOE+OO
V_dlum OOOEtOO O.OOE+OO O.OOE+OO
llnc o OOE tOO O.OOE+OO O.OOE+OO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 o OOE tOO O.OOE+OO O.OOE+OO
0 OOOE·tOO O.OOE+OO O.OOE+OO
0 o OOE tOO OOOE+OO O.OOE+OO
0 OOOE tOO OOOE+OO O.OOE+OO
0 OOOEtOO O.OOE+OO O.OOE+OO
0 OOOEtOO O.OOE+OO O.OOE+OO
0 OOOEtOO O.OOE+OO O.OOE+OO .
0 OOOEtOO O.OOE+OO O.OOE+OO
0 OOOEtOO O.OOE+OO O.ooE+OO
0 O.OOEtOO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+oo O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOEtOO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+oo O.OOE+oo O.OOE+OO

TOTAl O.OOE+oo 8.87E-04 3.80E-10



RISK ASSESSMENT SPREADSHEET - INHAlATION

SI11: NAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NlON,OROTON,CONNECTICUT
01/13/95

HAZARD INDICES AND lNCREMEJHAl CANCER RISI(9 ARE CALCUlATED BY mls SPREADSHEET,
EXPOSURES mROUOH INH~TION OF AMBIENT AlR ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCENAmO: ADUlT RESIDENT ON SITE; RME

Af""'".Cf fl'A. OfCf ..8fA ' ..

···_._._··. __n.· ..• n." ...- ... -. ---.. I

IIf\ .... ' • QUA new.

M4"'f

••• ft ..... '.,·.U, ....'"
.. .. -_..- I

c • _ .. CONC".'¥flO!e .. -IVG'IJI
... WHAtJAhOII ¥'. ,..~~
.' • I~' '-, .. lJVIIaflA'"
" • I~ llIItQvt"Co CllI~"",~

. 10 ••~~'W1It ,., ...

.. •~ -..0'" I"IOl

., ••Ift~Q nttf IOA~I

""'."PV' ~.¥aIf""
AOlI ,

"""~

IA

Ef
ET:
ED:
BW:
AT(CAR):
AT(NON):

••
28

2.5
30
70

25550
10950

IA

H
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

2.04E-03 (AVO ANNUAl DOSE)
8.72E-04 (lIFETIME DOSE)

DETERMNE CONVERSION FACTORS:
ADlA.T:

CF:
CF:

youm:
CF: O.OOE +00 (AVO ANNUAl DOSE)



RISK ASSESSIIENT SPREADSHEET - INHAlAnOM (PAOE TW
SITl: • - DRIIO
EXPOSURE SCENAR10: AOUl T RESIDENT OMSITE; RilE
CALCUlATE DOSES:

CHEIRCAl C (1101113)
YOUtH ANNUAL ADlA.T ANNUAL lIFETlIlE AVERAOE RFD

DOSE (IIO/KOIDAY) DOSE (IiO/KO/DAy) DOSE (IIOIKOIDAY) (IiO/KO/DAy)
CSF

(KO-DAYIIIO)

Benzo(a)anrtw_
Benzo(b)1Iuaranlhene
Benzo(1<)1IuarantheM
Benzo(a)p,,_
Indeno(I.2.3-cd)pl'_
Aroclor - l2eO

~
AIMr*l
EM'yl",lII

c..-...
eoc.-......­........
1_

14E-08
I.3E-08
UIE-08
UIE-08
I.4E -08
2.0E -07
15E-07
4 7E-08
20E-OS
l1E-07
1)(-0&
4 If· 01
I 'f ·0'
I 'f .0&

O.OOE+OO 2.86E-11 1.22E-11
O.ooE+OO 2.60E-11 1.11E-11
O.OOE+oo 3.19E-11 1.31E-11
O.OOHOO 3.22E-11 1.38E-11
O.OOE+OO 2.18E-11 1.19E-11
O.OOE+oo 4.03E-10 1.13E-10
O.OOE+OO 1.03E-10 3.01E-10
O.OOE+OO 9.52E-11 4.08E-11 1.51E+01
O.OOE+OO 4.03E-11 1.13E-11
o.OOE +00 2.18E-10 9.28E-11 8.3OE+00
000£+00 2. 55E-08 1.09E-08
000£+00 9.82E-09 4.21E-09 1.43E-05
000£+00 1.77E-09 1.80E-10
0,00£+00 5.53E-08 2.31E-08
O.OOE+OO O.ooE+oo O.OOE+OO
o.OOE+OO d.OOE+oo O.ooE+OO
000£+00 O.ooE+oo O.OOE+oo
000£ +00 O.OOE+oo O.OOE+OO
000£+00 O.OOE+oo O.ooE+OO
0.00£ +00 O.OOE+oo O.OOE+OO
O.OOE+OO o.OOE+oo O.OOE+OO
O.OOE+OO O.ooE+oo O.OOE+OO
O.OOE+OO o.ooE+oo O.OOE+OO
000£+00 o.ooE+oo O.OOE+OO
0.00£+00 o.ooE+oo O.ooE+OO
O.ooE+OO O.OOE+oo O.OOE+OO
O.OOE+OO, O.OOE+oo O.OOE+oo
O.ooE+OO O.OOE+oo O.ooE+oo
O.ooE+oo O.OOE+oo O.OOE+oo
o.ooE+oo O.OOE+oo O.OOE+OO
O.OOE+oo O.OOE+oo O.OOE+OO
O.ooE+OO O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+OO O.ooE+oo O.OOE+OO
O.ooE+oo O.ooE+oo O.ooE+OO
O.OOE+oo O.ooE+oo O.ooE+OO
O.ooE+oo O.OOE+oo O.OOE+oo
O.ooE+OO O.ooE+oo O.OOE+OO



RISK ASSESS..ENT SPREADSHEET - INHAlATION (PAGE THREE)
SITE 1 - DR"O
EXPOSURE SCBfARIO: ADUlT RESIDENT ONSnE; R"E
DETERMNE HAZARD !HOCES~D CANCER RISK:

HAlARD INDEX HAlARD INDEX INCRE..ENTN...
CHEMICAl YOUTH ADULT CANCER RISK

Benzo (a)anItYac_ OOOE+OO O.OOE+OO O.ooE+OO
Benzo(b)lluaanthene O.OOE+OO O.OOE+oo O.ooE+oo
Benzo(k)1luoranthene OOOE+OO O.OOE+OO O.ooE+oo
Benzo(a)pyrene O.OOE+OO O.OOE+OO O.ooE+oo
Indeno(1.2.3 -cd) p'fene O.OOE+OO O.ooE+OO O. OOE +00
Aroclor - '2eO O.OOE+OO O.ooE+OO O.ooE+oo
Antimony O.OOE+oo O.OOE+oo O.ooE+OO
Arlanoc OOOE+OO O.OOE+oo 8.18E-10
1Mr ...... OOOE+OO O.OOE+OO O.ooE+oo
CadmUw OOOE +00 O.OOE+OO 5.84E-l0
CoAMr OooE -00 OOOE+OO O.OOE+OO....~- OOOE +00 887E-04 O.OOE+OO
V_dIUm OooE -00 O.ooE+OO O.ooE+OO
llnc OOOE+OO O.OOE+OO O.ooE+oo

0 OooE -00 O.OOE+OO O.ooE+oo
0 OooE -00 O.OOE+OO O.ooE+OO
0 OOOE -00 OOOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.ooE+oo
0 o OOE +00 O.OOE+oo O.ooE+oo
0 OOOE -00 O.OOE+OO O.ooE+oo
0 OOOE-OO O.OOE+OO O.OOE+OO
0 OOOE +00 O.OOE+OO O.ooE+OO
0 OooE _00 . O.OOE+OO O.ooE+oo
0 OOOE+OO O.OOE+OO O.ooE+OO
0 OOOE+oo O.OOE+OO O.ooE+oo
0 .O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+oo O.ooE+OO
0 O.OOE+oo O.OOE+OO O.ooE+OO
0 0.00E+00 O.OOE+OO O.OOE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.ooE+oo O.ooE+oo
0 O.OOE+oo O.OOE+oo O.ooE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+oo o.ooE+oo O.ooE+oo
0 O.OOE+OO O.OOE+oo O.ooE+OO
0 0.00E+00 O.OOE+OO O.ooE+oo
0 O. OOE+ 00 O.OOE+oo O.OOE+oo
0 O.OOE+OO O.OOE+OO O.OOE+oo
0 O.OOE+OO O.OOE+oo O.ooE+OO
0 O.OOE+oo O.OOE+OO O.OOE+OO

TOTAl O.OOE+OO 1.1I1E-04 1.20E-09



RISK ASSESSMENT SPREADSHEET - INHALAnON

SITE NAME:
LOCATION:
DATE:

SITES - DRMO
NSB-NlON,OROTON,CONNECTICUT
01120195

HAZARD INDICES AND INCREMEJHAI. CANCER RIS~ ARE CAlCl.l.ATED BY THIS SPREADSHEET.
EXPOSURES THROUOH INHAlATION OF AMBIENT AIR ARE CONSIDl:RED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCENARIO: AOUlT RESIDENT OFF SITE; CTE'

REfERe.CE EPA. DeCEMBER lasg

RflEVAHT EOUATION lEX. (C .lA. n. H. EQ/(8W. AI)

WHEJlE: C • MEAN CONCe.TRATION .. AIR (MOIMJ)
IR. "HALATION RATE (M3IHOUR)
n • EXPOSURE TIME (HOURS/OAY)
H • EXPOSURE , REOUEH CY lOAY'SIY£N'I
ED. EXPOSURE WRAIION ('Y{ARS)
BW • BODY WBOHT (1<01
AT • AVERAOINO TIME lOAYS)

ENTtR "PUT PARAMnERS

ADU.T:

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o.S
234

24
9

70
25550
3285

YOUTH-

IR:
EF:
ET:
ED:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTORS:
ADUlT:

CF: 1.76E-Ol (AVO'ANNUAl DOSE)
CF: 2.26E-02 (lIFETlME DOSE)

YOUTH:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSIIENT SPREADSHEET - INHALATION (PAOE TWO)
SITE e - DRIIO
EXPOSURE SCBfARIO: ADUlT RESIDENT OFF SITE; CTE
C~CUlATEDOSES: .

CHEMICAL C (110/1113)
YOUTH ANNUAl.. ADUlT ANNUAL lIFEllIlE AVERAGE RFD

DOSE (IIO/KOIDAY) DOSE (IIOIKGIDAY) DOSE (IIG/KGIDAY) (IIO/KG/DAY)
CSF

(KG-DAYIIIG)

Benzo(a)anttwac_
Benzo(b)ftuoranthene
Benzo(k)ftuor anthene
Benzo(a)pyrene
Indeno(I.2.3 -cd)pll'ene
Aroclor - 12flO
Antimony
ArMnic
8.y11lU m
Ca~

COCICM'.....-
'1"'-'-
lme

3.1E-09
2.8E-09
35E-09
35E-09
3.0E-09
UE-08
7.7E-08
10E-08
44E-09
HE -08
2 SE-08
, IE-08
, IE - 07
aoE -08

O.OOE+oo 5.49E-l0 7.0SE-ll
O.OOE+oo 4.99E-l0 8.42E-ll
O.ooE+oo 6.12E-l0 7.67E-ll
O.ooE+oo 6.19E-l0 7.96E-ll
O.ooEtoo 5.35E-l0 S.87E-ll
O.ooEtoo 7.74E-09 9.95E-l0
O.ooEtOO 1.35E-08 1.74E-09
O.OOEtOO 1.83E-09 2.35E-l0 1.51EtOl
O.OOEtoo 7.74E-l0 9.95E-ll
O.OOE+oo 4.15E-09 5.34E-l0 8.30Etoo
O.ooE+oo 4.90E-07 S.30E-08
OooE+oo 1.89E-07 2.42E-08 1.43E-05
O.ooE+oo 3.40E-08 4.38E-09
O.ooE+oo 1.06E-06 1.3·7E-07
O.ooEtoo O.ooEtOO O.OOEtoo
O.ooE+OO O.OOEtOO O.OOEtoo
O.ooE+oo O.OOEtoo O.OOEtoo
o OOE +00 O.ooEtoo O.ooE+oo
OooE+oo O.ooEtoo O.ooEtoo
OooE+oo O.ooEtoo O.ooEtoo
o.ooE+oo O.ooEtoo O.ooEtOO
o.ooE+oo O.OOEtoo O.ooE+oo
o.ooEtoo O.OOEtOO o.ooEtoo
O.ooE+OO O.ooEtoo O.OOE+oo
O.ooE+oo O.OOEtoo O.ooEtOO
O.ooEtoo O.ooEtOO O.ooEtOO
O.ooEtoo O.ooEtOO O.ooEtoo
O.ooE+oo . O.ooEtoo O.OOEtoo
O.ooE+oo O.ooEtoo O.ooEtoo
O.OOE+oo O.ooEtOO O.ooEtoo
O.OOE+oo O.ooEtOO O.ooEtoo
o.ooE+oo O.ooEtOO O.OOEtOO
O.ooEtoo O.OOEtOO O.OOEtOO
O.OOEtOO 0.00Et00 O.OOEtOO
O.ooEtOO O.OOEtOO O.OOEtOO
O.ooEtOO O.OOEtOO O.OOEtOO
O.ooEtoo O.ooEtOO O.OOEtOO
O.OOE+oo O.OOEtOO O.OOEtOO
O.ooEtOO O.OOEtOO O.OOEtOO
O.ooEtoo O.OOEtOO O.OOEtOO



RISK ASSESSMENT SPREADSHEET - INHAlATION (PAGE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: ADUlT RESIDENT OFFSITE; CTE
DElERMNE HAZARD INOCES NW CANCER RISK:

CHEMICAl

8enzo(a)anttYac_
8enzo(b)1Iuor anthene
8enzo(tt)"uor anthene
Benzo(a)p)fene
Indeno(t.2.3-cd)p~_

Atoclor - t 2eO
Antimony
lII,enc...,...
C.........C__

---,--,-

o
o
o
o
o
o
o
o
o
o
o
o

TOTAl

HAZARD INDEX HAZARD INDEX INCREMENTAl..
YOurn ADULT CANCER RISK

O.OOE+OO O.OOE+oo O.OOEtoo
O.OOE+oo O.ooE+oo O.ooEtoo
O.OOE+oo O.ooE+oo O.ooEtoo
O.OOE+oo O.ooEtoo O.ooEtOO
O.OOE+oo O.OOEtoo O.ooEtOO
O.OOE+oo O.OOEtoo O.ooEtoo
OOOE+oo O.OOEtoo O.OOEtoo
OooE+oo O.OOEtoo 3.55E-09
000(000 OooE+oo O.ooEtoo
000f -00 000(000 3.36E-09
000f-00 000( -00 O.OOE+oo
000£-00 t »f-~ nooE +00
000f-00 o ()()( +00 O.OOEtOO
000f-00 000£ 000 O.ooEtOO
000f -00 OOOE +00 O.OOEtOO
GOOf -00 OOOE 000 O.ooEtOO
eOOf -00 o ()()( 000 O.OOEtOO
lOOf _OIl o ()()( -00 OooEtOO
lOOf-OO o ()()( - 00 O.OOE+OO
000f -00 o ()()( 000 O.OOEtOO
000f -00 OOOE +00 O.OOEtOO
OOO( -00 OOOE+OO O.OOEtoo
000f -00 OOOE +00 O.OOEtoo
000f -00 000(+00 O.OOEtoo
GOOf -00 o ()()( +00 O.OOEtOO
000f -00 OOOE +00 O.ooEtOO
000( 000 O.OOE+OO O.ooEtoo
OOOE +00 O.OOEtOO O.ooEtoo
O.ooE+oo O.ooEtoo O.ooEtoo
O.ooE+oo O.ooEtoo O.OOE+oo
O.ooEtOO O.ooE+oo O.OOE+oo
O.ooEtoo O.ooEtoo O.ooEtoo
O.OOEtOO O.ooEtoo O.ooEtoo
O.OOEtoo O.OOEtoo O.ooEtoo
O.OOEtoo O.OOEtoo O.ooEtoo
O.OOEtoo O.OOEtoo O.ooEtoo
O.OOE+oo O.ooEtoo O.ooEtOO
O.OOEtOO O.ooE+oo O.ooEtoo
O.OOEtoo O.ooEtoo O.ooEtoo
O.ooEtoo O.ooEtoo 0.00Et00

O.OOEtOO 1.32E-02 8.91E-09



RISK ASSESSMENT SPREADSHEET - INHALATION

SITE NAME:
LOCATION:
DATE:

SITE 8 - ORMO
NSB-NlON. GROTON. CONNECTICUT
01/20/95

HAZARD INOICES AND INCREMENTAl CANCER RISKS ARE CALCUlATED BY lHlS SPREADSHEET.
EXPOSURES THROUGH INHIlt.ATlON OF AMBIENT AIR ARE CONSIDERED.
ASSUMPTIONS ARE OUTlINED BelOW.

EXPOSURE SCBtARIO: ADUlT RESIDENT OFFSITE; RME

RHEflENCE EPA. OfCEMBER 1..

RRrvAHT EOUAncH lEX. lC IrR I niH I EQ/(9W I ATl

WHEflE C • MEM CONC9HRATION .. AIR (MQIM3)
IR ...HAlAflON RArE (M3IHOUR)
ff • E~~E nME (HOURSJOAY)
U • ~UR( fRfOUfHCY (DAY1JY(AR)
ED. EXPOSURE D.JRA TlON (Y£ARSI
BW • BODY waOHT (ltD)
AT • AVERAO"O TIME (DAYS)

EN TER ..PUT PARAIoInr AS

ADUlT

IR:
EF:
ET:
EO:
BW:
AT(CAR):
AT(NON):

0.8
350

24
30
70

25550
10950

YOUlH

IR:
EF:
ET:
EO:
BW:
AT(CAR):
AT(NON):

o
1
1
1
1

25550
365

DETERMNE CONVERSION FACTOfIS:
ADUlT:

CF: 2.63E-01 (AVG ANNUAl DOSE)
CF: 1.13E-01 (lIFETIME DOSE)

YOUlH:
CF: O.OOE+OO (AVG ANNUAl DOSE)



RISK ASSESSMENT SPREADSHEET - lNHAlAnON (PAOE TWO)
SITE' - DRMO
EXPOSURE SC9IARlO: ADUlT RESIDENT OFFSITE: RME
C~CUlATE DOSE9

CHEMICAl C (MO/M3)
YOUTH ANNUAL ADUlT ANNUAl.. L1FEllME AVERAOE RFD

DOSE (MO/KO/DAY) DOSE (MO/KO/DAy) DOSE (MO/KO/DAY) (MO/KO/DAY)
CSF

(KO-DAYIIIO)

&'nzo(a)anItY_
&.nzo(b)1lua anthene
&'nzo(k)1lua anlhene
&.nzo(a)p,,_
Indeno(t.2.3 -cd)p"ene
Aroc:lor - t 2fIO
Antimony
AmtnIc
a.yllUm
C.~,,",

eopp.
..."9'1.....
Y_dIum
line

3.IE-09
2.8E -09
35E-09
35E-09
30E-09
44E-08
7.7E-08
1.0E-08
44E-09
2.4E -08
2.8E-08
t IE-08
tilE -07
80E.-08

O.ooE+oo 8.21E-10 3.52E-10
O.ooE+oo 7.47E-10 3.20E-10
O.ooE+oo 9.15E-10 3.92E-10
O.ooE+oo 9.28E-10 3.97E-10
O.ooE+oo 8.ooE-10 3.43E-10
O.ooE+oo 1.16E-08 4.96E-09
O.ooE+oo 2.02E-08 8.66E-09
O.ooE+oo 2.74E-09 1.17E-09 1.51E+01
O.ooE+oo 1.16E-09 4.96E-10
O.ooE+oo 8.21E-09 2.86E-09 8.30E+oo
O.ooE+oo 7.33E-07 3.14E-07
O.ooE+oo 2.82E-07 1.21E-07 1.43E-05
O.ooE+oo 5.09E-08 2.18E-08
O.ooE+oo 1.59E-06 6.81E-07
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo O.ooE+oo O.ooE+oo
O.ooE+oo 0.00E+00 O.ooE+oo
O.ooE+oo O.ooE+oo O.OOE+oo
O.ooE+oo O.ooE+oo O.ooE+oo



RISK ASSESSMENT SPREADSHEET - INHALATION (PAOE THREE)
SITE e - DRMO
EXPOSURE SCBtAR10: ADUlT RESIDENT OFF SITE; RME
DETERMNE HAZARD IN (JCES ~D CANCER RISK:

HAZARD INDEX HAZARD INDEX INCREMENTAl..
CHEMICAL YOUTH ADULT CANCER RISK

Benzo(a)anttrac_ O.OOE+OO O.OOE+OO O.OOE+OO
Benzo(b)ftuoranthene 0.00£ +00 O.OOE+OO O.OOE+OO
Benlo(k)nuoranthene 0.00£+00 O.OOE+OO O.OOE+OO
BenlO(a)p'I'ene 0.00£+00 O.OOE+OO O.OOE+OO
Indeno(1.2.3 -cd)p,rene 0.00£+00 O.OOE+OO O.OOE+OO
Aroclor - 1260 0.00£+00 O.OOE+OO O.OOE+OO
Antimony 0.00£+00 O.OOE+OO O.OOE+OO
AlsenlC 0.00£+00 O.OOE+OO 1.77E-08
Berytllum 000£+00 O.OOE+OO O.OOE+OO
C.dm'- 000£+00 O.OOE+OO 1.68E-08
eopp. OOOE +00 O.OOE+OO O.OOE+OO.....- OOOE +00 1.97E-02 O.OOE+OO
V_dioMft OOOE +00 O.OOE+OO O.OOE+OO
Zinc 000£ +00 O.OOE+OO O.OOE+OO

0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 000£.+00 O.OOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 o OOE +00 O.OOE+OO O.OOE+OO
0 OOOE +00 O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 000£ +00 O.OOE+OO O.OOE+OO
0 000£+00 O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 OOOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+oo
0 0.00£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 O.OOE+OO O.OOE+OO O.ooE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO
0 0.00£+00 O.OOE+OO O.OOE+OO

TOTAL O.OOE+OO 1.97E-02 3.45E-08



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT W11lt GROUNDWATER

SITE NAME:
LOCATION:
DATE:

SITEe - DRMO
SNB-NlON.OROTON.CONNEcncUT
Ot/12195

.....,

HAZARD INDICES AND INCREM9HAl CANCER RIS~ ARE CAlCUlATB> BY THIS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: ~RMAl CONTACT WITH OROUNWATER
ASSUMPT1ON9 ARE OUTlINED BB.OW.

EXPOSURE 8CBfARI0: UTILITY WORKER; CTE

REFERENCE EPA. OECE~8£R'989

----.--.. I

Of..... CCIIU.C' on. Ie ...."C.". ,•.•~..... ~,. al

c • ~AC' ..". CalC,,"'''''no-lIIQ.\J
...."'" AC' Mf Aa~.,,0'1 COif ACT "0 CM)"C. Of ..... "fAltfA8l\'" Co.Sf.,. , ICMMAI
r' •r~ '*' ,,0VA&i0IlY\
.' •,~ 0vfII cY Ifla .....,.,""'0.,~ ov-"... "",.,.....~ ' ....a, ••~¥QIIO "- oa-.-
C,. 0l:*I~~ 'AC,o-,lGOOC\.eCCtIIlA.l

IIPV1f'AMIt"' ..

SA
n
Ef:
ED:
BW:
AT (N ON CAR):
AT (CAR):

".

•,
25
70

11'25
25550

• lot I¥G( lIN"'UIII 00II(

CONVERSION fACTOR e.1I9E-'"

lIfEnME N4NUAl DOSE
CONVERSION FACTOR 2.46E-04



RISK A8SESSIIBlT SPREADSHEET - DERIIAL CONTACT W11H GROUNDWATER (PAGE TWO)
SITE 1- DRIIO
EXPOSURE SCEJilARlO: UTiliTY WORKER; CTE
C~CUlATEHAZARD INClC£S:

CHEMICAl

Trtchlor~

AtMnIc
Boron
c.dmUm...,."...
v_~

TOTAL HAlARD INDEX

CON CENTRAnON
(II OIl)

0002
0.~3

US
0.002e

0.802
00424

DERMAL
PERil EA8L ITY

CONSTANT

1.80£-02
1.00£-03
1.00£-03
1.00£-03
1.00£-03
1.00£-03

AVERAGE
ANNUAl DOSE
(II01 KO/DAY)

2.20E-08
2.96E-09
I.09E-06
I.79E-09
4.15E-07
2.92E-08
o.OOE+OO
OOOE+OO
000£+00
000£ +00
000£ +00
000£+00
0.00£+00
0.00£+00
0.00£ +00
000£+00
000(+00
000£ +00
0.00£+00
O.OOE+OO
o OOE +00
0.00£+00
0.00£+00
o.OOE +00
0.00£+00
O.OOE+OO'
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DERMAl..
REFEREJilCE DOSE
(IIO/KO/DAY)

6.00E-03
2.80E-04
4.50E-03
1.50E-05
I.50E-04
3.50E-04

HAZARD
INDEX

3.67E-06
1.06E-05
2.42E-04
1.19E-04
U6E-03
8.34E-05
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

3.22E-03



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH OROUNDWATER (PAOE THREE)
SITE" - DRMO
EXPOSURE SCBtARIO: UTn..1TY WORKER; CTE
CALCUlATE INCREMENTAL CANCER RISKS:

CHEMICAl

TItchloroelhene
","nle
8ol'on
C.dmUm
....nge_
Y_dlum

o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

TOTAl RISK

CONCENTRAnON
(MOil)

0002
00043

1.58
0.0026

0.602
0.0424

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
O'

o
o
o
o
o
o
o
o
o
o
o
o
o
o

lIFrnME AVERAOE
DERMAl DOSE
(MO/KO/DAy)

7:87E-09
1.06E-09
3.89E-07
8.40E-l0
1.48E-07
1.04E-08
OOOE+OO
OOOE+OO
OOOE +00
OOOE +00
OOOE tOO
OOOE tOO
OOOE+OO
OOOE tOO
000£ tOO
000£ tOO
000£ tOO
OOOEtOO
OOOEtOO
OOOEtOO
OOOE tOO

.OOOE tOO
OOOE tOO
OOOE+OO
OOOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

CSF - DERMAL
(KO-DAYIIIO)

1.10E-02
l.60E+OO

INCREMENTAL
CANCER RISK

8.66E-11
1.90E-09
o.ooE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.ooE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.OOE+oo
O.ooE+oo
O. DOE +00
O.OOE+oo
O.ooE+oo
O.ooHoo
O.ooE+oo
O.OOE+oo
O.OOE+oo
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+OO
O.OOE+oo
O.OOE+oo
O.OOE+oo

1.99E-09



RISK ASSESSMENT SPREADSHEET - DERMAl.. CONTACT WITH GROUNDWATER

8ITENAME:
LOCATION:
DATE:

slTEe - DAMO
SNB-NlON. GROTON. CONNECTICUT
Ot/tms

HAZARD INDICES AND INCREM9HAI.. CANCER RISKS ARE CAlCu.ATED BY THIS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: rERMAl CONTACT WITH GROUNWATER
ASSUMPTIONS ARE OUTlINED BB.OW.

EXPOSURE SCENARIO: UT"'TY WORKER; RME

REFERENCE: EPA, DECEMBER 191m

DOlloUll CONTACT Of)l. (C. SA. PC. fT. H. ED!/(9W. AT.~

WHERE: C. SURFACE WATER CONCENTRATION (MGIlJ
SA. SURFACE AREA AVAILABlE FOf'l CONTACT (SO CM)
PC • DERMAl.. PERMEABIUTY CONSTANT (CMIHR)
fT • EXPOSURE TIME tlOURSIOAYl
EF • EXPOSURE FREOU~CY lO'Y9IY£AR)
ED. EXPOSURE OURAnON (YEARS)
BW • 8OO'f WEIGHT (KGI
AT • AVERAGING nME (DAYS)
CF • CONVERSION FACTOR (tOOO CUBIC CM~)

ItPUT PARAMETERS

SA:
ET:
EF:
ED:
BW:
AT (N ON CAR):
AT(CAR):

2200
e

3.5
25
70

9125
25550

A~RAGE NlNUAL DOSE
CONVERSION FACTOR 2.41E-03

lIFETlME.ANN UAl DOSE
CONVERSION FACTOR 8.61E-04



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH OR UNDWATER (PAOE TWO)
SITE e - DRMO
EXPOSURE SC91ARIO: UTILITY WORKER; RME
CAlCUlATE HAZARD !HllCES:

CHEII1CAl

Tr1chloroelhene
Anlente
Boron
C.dmkJm
Manga_
V_dlum

TOTAl HAZARD INDEX

CONCENTRATION
(MOIl)

0.002
0.0043

1.58
0.0026

0.802
0.0424

DERMAL
PERMEA8LrrY

CONSTANT

1.60E-02
1.ooE-0J
!.ooE-03
1.ooE-03
l.ooE-OJ
1.ooE-0J

AVERAOE
ANNUAl DOSE
(MO/KO/DAY)

7.72E-08
1.04E-08
3.81E-06
8.27E-09
1.45E-06
1.02E-07
O.ooE+oo
O.ooE+oo
OooE +00
OooE+oo
OooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.ooE+OO
OooE+OO
O.ooE+oo
O.ooE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.OOE+oo
O.ooE+oo
O.ooE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.ooE+oo
O.OOE+OO

DERMAl..
REFERENCE DOSE
(MO/KO/DAY)

8.00E-03
2.80E-04
4.50E-03
1.50E-05
1.50E-04
3.50E-04

HAZARD
INDEX

1.29E-05
:170E-05
8.47E-04
4.l8E-04
9.68E-03
2.92E-04
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO

1.13E-02



RISK ASSESSMENT SPREADSHEET - DERMAl. CONTACT wtrn GROUNDWATER (PAGE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: UTiliTY WORKER; RME
CAlCVlATE INCREM~TAlCANCER RISKS:

CHEMICAl.

Trichloroehtne
AtHnIc
Boron
Cadmum
Manoa"'"
V_dIum

o
o
o
o
o
o
o
o
o
o
o
o

TOTAl. RISK

CONCENTRAnON
(MM)

0.002
0.0043

1.58
0.002e
0802

00424
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

lIFEllME AVERAGE
DERMAl DOSE
(MG/KGIDAY)

2.76E-08
3.70E-09
138E-06
2.24E-09
5.16E-07
385E-08
OOOE +00
000£.00
000(.00
000( .00
000( .00
000( .00
000( '00
000( .00
000(.00
000('00
100( .00
000(.00
000( .00
000(.00
000(.00
000(.00
000(.00
100(.00
000( .00
000£.00
OOOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOE+OO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO
O.OOEtOO

CSF - DERMAL
(KG-DAV,..O)

1.10E-02
1.60EtOO

INCREIiENTAl.
CANCER RISK

3.03E-10
6.66E-09
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOEtOO
OOOE+oo
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.ooE+oo
O.ooE+oo
O.OOE+OO

8.91E-09



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER

SITE NAME:
LOCATION:
DATE:

SITES - DRMO
SNB-NlON.OROTON.CONNECnCUT
01112J9S

HAZARD INDICES AND INCREMENTAl CANCER R1SIC!l ARE CAlClA.ATID BY THIS SPREADSHEET.
ONE EXPOSURE SCENARIO IS CONSIDERED: DERMAl CONTACT WITH ORO~WATER

ASSUMPnONS ARE OUTlINED BaOW.

EXPOSURE SCENARIO: CONSTRUcnON WORKER; CTE

REFERENCE: EPA. DECEMBER ,989

DffIWll CONTACT Df)l. tc.loA. PC. n. EF. £ot/(1lW. AT. Cf')

WHERE C. IURfACE WATER cONcecTRAnoN (MOil)
SA • SURFACE AREA AVAILABlE FOR CONTACT (SO CM)
PC • DERMAl PERMEA8lUTY CONSTANT (CMIHR)
n • EXPOSURE nME t40URSIOAV)
EF • EXPOIURf FR(OUBfCY ~YSIYEAA)

fD. [)(~URf DURATION (YtAAS)
IW. 800'1' WlIOHT lItO)
AT • AVERAOINO nME (OAY'9)
CF • OONVERSION FACTOR (1000 CUBIC CMA.)

"PUT 'AAAMmRl

SA:
ET:
EF:
ED:
BW:
AT (NON CAR):
AT(CAR):

2200
8

80
1

70
365

25550

AVERAGE ANNUAl.. DOSE
CONVERSION FACTOR 5.51E-02

LIFETIME ANNUAL DOSE
CONVERSION FACTOR 7.87E-04



RISK ASSESSMENT SPREADSHEET - DERMAl CONTACT WITH OROUNDWATER (PAOE TWO)
SITE. - DRMO
EXPOSURE aCBlARlO: CONSTRUCTION WORKER; CTE
C.-t. CUl.ATE HAZARD INDCES'

CHEMICAl

Tr1cNor~

ArHnlc:
Boron
CadmUn
Manoa_
V_dIum

TOTAL HAZARD INDEX

CONCENTRAnON
(MOIl»

0.002
0.0043

1.~

0.002e
0.802

0.0424

DERMAl
PERMEABLITY

CONSTANT

1.80E-02
1.00E-03
I.00E-03
1.00E-03
1.00E-03
1.00E-03

AVERAOE
ANNUAL DOSE
(MO/KO/DAy)

1.76E-06
2.37E-07
8.71E-05
1.43E-07
3.32E-05
2.34E-06
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+oo
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.ooE+OO
o.ooE+oo
o.ooE+oo
O.ooE+oo
O.OOE+oo
O.OOE+OO
O.OOE+OO
o.ooE+oo
o.ooE+OO
0.00£+00
0.00£+00
O.OOE+OO
0.00£+00
O.OOE+OO
O.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DERMAl.
REFERBICE DOSE
(MO/KO/DAY)

8.00E-03
2.80E-04
4.5OE-03
1.5OE-05
1.5OE-04
3.5OE-04

HAZARD
INDEX

2.94E-04
8.46E-04
1.93E-02

. 9.55E-03
2.21E-01
8.68E-03
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O:OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

2.58E-01

.~



RISK ASSESSMENT SPREADSHEET - DERMAl. CONTACT WITH OROUNDWATER (PAOE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: CONSTRUCTION WORKER; CTE
CAlCUlATE INCREMENTAL CMlCER RISKS:

lIFETlME AVERAOE
CONCENTRAnON DERMAl DOSE CSF - DERMAL INCREMENTAL

CHEMICAL (MOIl) (MO/KOIOAY) (KO-DAV/MO) CANCER RISK

Trlchloroehtne 0.002 2.52E-08 1.10E-02 2.77E-10
ARenic 00043 3.39E-09 1.80E+00 6.09E-09
Boron 1.58 1.24E-06 O.OOE+OO
CadmUm 0.0026 2.05E-09 O.OOE+OO
Manoa"'" 0.802 4.74E-07 O.OOE+OO
V_dIum 0.0424 3.34E-08 O.OOE+OO

0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 o.OOE +00 O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 o OOE +00 O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO o.OOEtOO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 O.OOE+OO . O.OOE+OO
0 0 O.OOE+OO O.OOE+oo

TOTAl RISK 8.37E-09



RISK ASSESSIIENT SPREADSHEET - DERIIAI.. CONTACT WITH GROUNDWATER

SITE MAilE:
LOCATION:
DATE:

SITEe - DAMO
SNB-NLON.OROTON.CONNECTICUT
01/12J95

HAZARD INDICES AND INCREMEJHAL CANCER RlSICS ARE CALCULATED BY THIS SPREADSHEET.
ONE EXPOSURE SCENARIO 19 CONSIDmED: ~RMAL CONTACT WITH OROUNWATER
ASSUMPTIONS ARE OUTlINED BaOW.

EXPOSURE SCfJIlARlO: CONSTRUCTION WORKER; RilE

RHfRfNC[ [PA. DfC[ ...BER ,geg

~._- ._- -_...- -.. _-. -- - --...-.--.-------------. I

~..... C(WI'lIlC' nrw. tC. U. PC.,., .... ,~... ~,. 01

.."'" P nt..

-... ( ..... lIlC...',. COtC"""'''OII~J
U .IUMAC."""A A~.' fOR COtlACt ,.OCIIII
PC • Of IIlIMl ~ AM f A8R " y COil"A'" fC MIH A)
11 •~ ... "0UfI&,QA,,
If • f~' '"OU"'Ct """'ft""
'O.'~ ~OW. ""..,..
... eon- .....' .-ell
A' ••"'~. ,.. lOA~

C•• COlI "' ...... AC '0- t'OllO C\8C CM.( I

IA
£1
EF:
ED:
BW:
AT (N ON CAR):
AT (CAR):

.,.
•120
1

70
3M

25550

A~lW>r NI!'fUAL 001(
CON'I£RS~ FACTOR 8.27E-02

lIFETlME ANNUAL DOSE
CONVERS~ fACTOR 1.18E-03



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE TWO,
SITE 8 - DRMO
EXPOSURE SCENARIO: CONSTRUCTION WORKER; RME
CAl CUlATEHAZARD" (lCES:

CHEMICAl.

Trtchloroee­
AneNc
Boron
C.dmUn
Manoa­
V_dIum

TOTAl. HAlARD INDEX

CONCENTRAnON
(MOIlt

0002
0.0043

1.~

0.0028
0.1102

00424

DERMAL
PERMEA8LfTY

CONSTANT

1.60E-02
I.00E-03
1.00E-03
I.00E-03
1.ooE-03
I.00E-03

AVERAGE
ANNUAl. DOSE
(MO/KO/DAY)

2.8SE-06
3.SSE-07
1.31E-04
2. 1SE-07
4.98E-OS
3.50E-06
o.OOE+OO
O.OOE+OO
OOOE+OO
OOOE +00
OOOE +00
OOOE+oo
o.OOE+OO
O.OOE+OO
OOOE +00
OOOE +00
000£+00
000£ +00
O.OOE+OO
O.OOE+OO
o.OOE +00
OOOE+OO
OOOE+OO
OooE +00
O.OOE+oo
O.OOE+OO·
o.ooE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
o.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO

DERMAL
REFERENCE DOSE
(MO/KG/DAY)

6.00E-03
2.80E-04
4.5OE-03
1.5OE-OS
1.5OE-04
3.5OE-04

HAZARD
INDEX

4.41E-04
1.27E-03
2.90E-02
1.43E-02
3.32E-01
1.00E-02
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.OOE+OO
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+OO
O.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
o.ooE+oo
O.ooE+oo
o.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.00E+00
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo
O.ooE+oo

3.11E-01



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH OROUNDWATER (PAOE THREE)
SITE 8 - DRMO
EXPOSURE SCENARIO: CONSTRUCTION WORKER; RME
CAlCUlATE INCREMENTAL CANCER RISKS:

LIFETIME AVERAOE
CONCENTRATION DERMAl DOSE CSF - DERMAL INCREMENTAL

CHEMICAl. (MOIl) (MOIKOIOA\') (KO-DAYIIIO) CANCER RISK

Trtchklroehtne 0002 :178E-OS 1.10E-02 4.16E-10
AtMnIc 00043 5.OSE-09 1.60E+00 9.14E-09
Boron 1.58 1.87E-06 O.OOE+OO
Cadmum 00026 3.07E-09 O.OOE+OO
Ma"98"" 0.1102 7.11E-07 O.OOE+OO
V_dlum 00424 5.01E-08 O.OOE+OO

0 0 OOOE+OO O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 000£+00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.ooE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OOOE +00 O.OOE+OO
0 0 OooE +00 O.OOE+OO
0 0 OOOE+OO O.OOE+OO
0 0 OooE +00 O.ooE+OO
0 0 OooE +00 O.OOE+OO
0 0 OooE +00 O.OOE+OO
0 0 OooE +00 O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 O' O.OOE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.OOE+oo O.OOE+oO
0 0 O.ooE+oo O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.ooE+OO O.OOE+OO
0 0 O.OOE+OO O.OOE+OO
0 0 Q. OOE+00 O.OOE+OO
0 0 O.ooE+oo O.OOE+OO
0 0 O.ooE+OO O.OOE+OO

TOTAl. RISK 9.58E-09



RESULTS OF THE USEPA BIOKINETIC UPTAKE MODEL FOR EXPOSURE TO LEAD
SITE 6 - DRMO; SURFACE SOIL
NSB-NLON, GROTON, CONNECTICUT

LEAD IOlEL V_I... O.99d

Vent. Rate (lI3/day)
2.0
3.0
5.0
5.0
5.0
7.0
7.0

AIR CllIIC£NTRATION: 0.100 ug Pb/1I3 DEFAULT
Indoor AI R Pb Cone: 30.0 percent of out_r.
Other AIR Per_tera:

Age Ti. OUt_ra (hr)
0-1 1.0
1-2 2.0
2-3 3.0
3-4 4.0
4-5 4.0
5-6 4.0
6-7 4.0

L... ADs. (S)
32.0
32_0
32.0
32.0
32.0
32.0
32.0

DIET: DEFAULT

DRINKING WATER Cone: 4.00 ug Pb/L OEFAULT
WATER C....-i... : DEFAULT

SOIL & DUST:
Sot I: constant cone.
DUlt: const.nt cone.

Age
0-1
1-2
2-3
3·4
4-5
5·6
6-7

5011 (ug Pb/g)
754.0
754.0
754.0
754.0
754.0
754.0
754.0

House OUllt (ug Pb/gl
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Additional DUlIt Sourc.. : None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

CALCULATED BLOCIl Pb and Pb UPTAKES:

MATERNAL CONTRIBUTION: Infant_1
Metemal BIOOCI C...c: 2.50 ug Pb/CSl

• YEAR

0.5'1,
1'2:
2'3:
3'~:

4'5 :
5'6,
6·7:

Blood Lewl
IUll/CSll

6.8
7.7
7.2
6.9
5.7
4.9...

Total Ulltake
IUll/daYl

12.65
18.n
19.47
19.71
16.15
15.37
15.18

SO'loOust UDta..
lUll/daY)

9.90
15.40
15.71
16.02
12.33
, 1.26
10.7'

TEal
Olilt UDtalie

I Ull/oay)
WAt.r VOI._.

I Ull/oay)

0.5· ,
, '2
2'3
3·.
.·5
5'6
6-7

2.39
2.45
2.80
2.75
Z.~

2.94
3.27

0.35
0.85
0.90
0.93
1.0'
1.08
1.10

0.00
0.00
:.00
0.00
0.00
".00
;.00

0.02
C.Ol
0.06
C.01
0.07
0.09
0.09

18.8 u • ."......
.6.4'.:1."
6.4

GM,.'".. _-
M"."e;. __

! ~..
; •c a r• a
ill

~

! w

f
..

- C \

.: 0 \- i• -.. 0

r• c
~

,.. •
L
I I

r ]r "'---• , •• U •• ., 3 • 3'
I.UD •. 99" - a.ue Cooac:arr., ._ c_,.u.J



RESULTS OF THE USEPA BIOKINETIC UPTAKE MODEL FOR EXPOSURE TO LEAD
SITE 6 - DRMO; ALL SOIL
NSB-NLON, GROTON, CONNECTICUT

LEAD GEL Version 0.9911

AIR ClllfCENTUTlOIl: 0.100 UII Pblal OEFAULT
IncIoor AIR Pb Cone: 30.0 ~t of out_.
Oth.r AU P.r_t.... :

Age Tt. 0Ut_... (hr) Vent. Rat. (mI.)
0,' '.0 2.0
'-2 2.0 3.0
2·3 3.0 5.0
3·4 4.0 5.0
4·5 4.0 5.0
5·6 4.0 7.0
~7 4.0 ~O

OIET: OEFAULT

ORINICING \/ATER Cone: .4.00 UII Pb/L OEFAULT
\/ATER C~;on: OEFAULT

SOIL" OUST:
Soil: const....t cone.
OUlt: constent cone.

Llq Abs. (I)
32.0
32.0
32.0
32.0
32.0
32.0
32.0

Age
0,'
'-2
2·3
3·4
4·5
5'6
6·7

So; I (UII Pb/g)
2220.0
2220.0
2220.0
2220.0
2220.0
2220.0
2220.0

House OUit (ug Pb/g)
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Addittonel OUit Sources: None OEFAULT

PAINT Int"ete: 0.00 ug Pb/dey OEFAULT

CALOJL.\TEO BUlll) Pb end Pb UPTAl£S:

MATERNAL talTRIBUTIOIf: Infent_1
Het.mel Blood Cone: 2.50 ug Pb/dL

TEAll

0.5' 1:
, ,2:
2·3:
3·4:
4-5 :
5 '6:
0·7:

0.5"
, ·2
2·3
3·.
4'S
5'6
6·7

Blood L..... l
(ug/CII.)

12.4
14.3
13.5
13.0

· 11.0
9.3
8.3

Diet: VOt•••
Cug/GOY)

2.09
2.09
2...
2.43
2.52
2.74
3.07

Totel UIlUkI
lug/GOy)

23.78
35.38
37.02
38.25
31.40
29.68
29.00

0.30
o.n
0.78
0.&2
0.92
1.00
1.03

SoiloOUit Ultt...
cug/deY)

21.37
32.52
33.74
lo.93
27.90
25.115
24./10

0.00
0.00
0.00
~.oo

~.OO

~.OO

O.DO

0.02
0.C1l
0.06
C.07
:.01
0.09
,1.09

c. ••rr..­......, . .....
1 •.• ue"'oAL
.1.13
3 •••7
la .•

•

••

"
:;· ..

· ..
c •,& •:;
! -..-- c•.. -· ... .
• C4 ,.. .

LbD •. "01

I
i

I
J

1. .. .. -_ LUD e:aee-.,._ C_4t
5.
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