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SUMMARY OF RISK 
FUTURE ONSITE CONSTRUCTION WORKER 

AREA OF CONCERN NO. 1 

Central Tendency Reasonable Maximum 
Pathway Hazard Index Cancer Risk Hazard Index CanCerRisk 

Ingestion of subsurface soil 
Inhalation of particulates 60m subsurface soil 
Dcrmal contad with subsurface soil’ 

3.11E-03 2.46E-08 1.74E-02 1.38M7 
1.20E- 1 0 1.19E-07 1.49E-10 1.49E-07 
7.47E-04 5.5 5E-09 4.15E-03 3.08M8 

Extmral Radiation 1.24E-09 1.55M9 
Total 3.85E-03 1.5 1E-07 2.16E-02 3.19E-07 

‘Damal absorption of metals and radionuclides is considered insignificant 
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SUMMARY OF RISK 
OPEN SPACE USER 

AREA OF CONCERN NO. 1 

~ 

cenlral Tcndcncy Ru~onable Maximum 
Pathway H d I n d e x  CancerRick HazardIndex Cancer Risk 

Ingation of surface soil by an adult 
Ingestion of surface soil by I child 
C.rcinogcnic effects of soil ingestion 
Inhalation of particulates 60m surface soil 
Dmnal contact with surface soil' 
Ingestion of surface water - Walnut Creek 
lngaion of surface water - Woman Creek 
Dmnal contact uith surface water - Walnut Creek 
DmMl contact w i t h  surface wata - Woman Creek 

4.18E-05 
3.668-04 

3.76E-05 
1.90E-06 
1.00E-06 
2.05E-05 
6.83E-06 

External Radiation 
Total 4.75E-04 

1.69E-07 
4.96E-08 
7.44E-10 
5.96E-11 
3.32E-I0 
1.87E-09 
3.16E-10 

6.53E-04 
6.10E-03 

4.15E-03 
2.28E-05 
1.20E-05 
2.51E-04 
8.35E-05 

Dermal contact with metals (except mercury) and radionuclides is considered insipruficant. 

3.22E-09 
2.25E-07 1.13E-02 

8.85E-06 
2.32-6 
2.74E-07 
2.39E-09 
1.33E-08 
7.64E-08 
1.29E-08 
6.52E-08 
1.16E-05 
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SUMMARY OF RISK 
HYPOTHETICAL ONSITE RESIDENT 

AREA OF CONCERN NO. 1 

Central Tendency Reasonable Maximum 
Pathway Hazard Index Cancer Risk Hazard Index Cancer Risk 

Ingestion of surface roil by an adult 
Ingestion of surface soil by a child 
Carcinogenic eff& of soil ingcstion 
Inhalation ofpatticulatei firm surfaoc soil 
Dermal contact with surface soil* 
Ingestion of vegetables with soil deposition 
Ingestion of fruit with soil deposition 
Ingestion of leaf?. vegetables with root uptake 
Ingestion of other produce with root uptake 
lngestion of groundwater 
Ingestion of surfacc water - Walnut Creek 
Ingestion of surface watcr - Woman Creek 
Dermal contact with surface water -Walnut Creek 
Dermal contact with surfice water - Woman Creek 
Inhalation of YOCs fiom infiltration 
Malation of \-OCs fiom groundwater use 

3.91E-03 
4.68E-02 

3.7SE-03 
1.75E-05 
2.29E-05 
1.16E-03 
1.45E-02 
1.96EMl 
1.52E-06 
8.01E-07 
8.36E-05 
2.78MS 
8.60E-12 
8.50E-05 

1.79E-05 
8.818-06 
7.42E-08 
5.90E-08 
7.71E-08 
3.87E-07 
6.69847 
2.62E-04 
4.778-1 1 
2.66E-10 
7.64E-09 
1.29E-09 
8.07E-08 
1.47E-04 

1.83E-02 
1.71E-01 

1.16E-O 1 
1.31E-04 
1.60E-04 
4.32E-03 
S.08E-02 
1.40E+02 
2.77E-05 
1.46E-05 
5.9SE-04 
1.98E-04 
2.0651 1 
2.03E-04 

2.48E-04 
9.268-05 
7.66E-06 
1.47E-06 
1.80E-06 
4.81846 
7.80E-06 
6.228-03 
2.89E-09 
1.61E-08 
1.81E-07 
3.06E-08 
6.44E-07 
1.17E-03 

Eacrnal Radiation 3.45E-07 3.68E-06 
7.75843 1.40EM2 Total I .97Ec0 I 4.37E-04 

Dermal contact with metals (except mercury) and radionuclides is considered insignifcant 
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SUMMARY OF RISK 
HYPOTHETICAL ONSITE RESIDENT 

IO-ACRE MAXIMUM EXPOSURE AREA 
IN AREA OF CONCERN NO. 1 

Central Tendency Reasonable Maximum 
Pathway Hazard Index Cancer Risk Hazard Index Cancer Risk 

Ingestion of surface soil by an adult 1.24E-05 5.78E-05 
Ingestion of  surf' soil by a child 
Carcinogenic effects of soil ingestion 
Inhalation of particulates fiom surface soil 
Dermal c o n M  with surface soil. 
Ingestion of vegetables with soil deposition 

1.48E-04 5.40E-04 
1.03E-05 1.43E-04 
3.49E-06 3.67845 

5.988-07 2.15E-11 1.85E-05 2.22E-09 
3.85E-08 2.39E-08 2.88E-07 5.95E-07 

Ingestion of h i t  with soil deposition 5.03E-08 3.12848 3.52E-07 7.28847 
Ingestion of  l a @  Vegetables with root uptake 5.06E-05 4.65E-07 1.89E-04 5.79E-06 
Ingestion of other produce with root uptake 6.26E-04 4.86E-05 2.19E-03 4.32E-06 
Ingestion of groundwater 2.26E+O1 4.25E-04 1.6 lEM2 1.01E-02 
Ingestion of  surface water - Walnut Creek 1.52E-06 4.77E-11 2.77E-05 2.89E-09 
Ingestion of surface water - Woman Creek 8.0 1 E-07 2.668-10 1.46E-05 1.61E-08 
Dermal conlad with surface water - Walnut Creek 8.36E-05 7.64E-09 5.95E-04 1.8 1 E-07 

3.06E-08 Dermal contact with surf' water - Woman Creek 2.78E-05 1.29E-09 1.98E-04 
Inhalation of VOCs f k n  infiltration 1.16E-09 1.34E-10 2.78E-09 1.07E-09 
Inhalation of VOCs from groundwater use 2.09E-02 5.69E-04 4.99E-02 4.54E-03 
External Rad I at ion 9.45 E-07 1.OlE-05 
Total 2.26EMl 1.06E-03 1.61E+02 1.48E-02 

Dermal contact with metals (except mercury) and radionuclides is considered insignificant. 
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SUMMARY OF RISKS 
FUTURE INDUSTRLAUOFFICE WORKER 

IN AREA OF CONCERN NO. 1 
30-ACRE MAXIMUM EXPOSURE AREA 

Central Tendency Reasonable Maximum 
Pathway Hazard Index CancaRisk H d I n d c x  Cancer Risk 

Ingestion of d a c e  soil 1.02E-03 1.733-06 1.30E-02 1.37E-04 
Inhalation of puticulates h m  surface soil 3.35EO6 3.JOE-05 
Dermal contad with surface soil* 1.03E-02 9.05E-08 6.S2E-02 3.59E-06 
Inhalation of Indoor VOCs 1.09E-09 5.67E-1 I 1.83E-09 S.92E-10 
Extemal Radiation 1.353-07 ' 1.53E-06 
Total 1.13E-02 5.31E-06 7.82E-02 1.77E-04 

* Dermal contad with metals (except mercury) and dionuclids is considend insignificant 

Shccl I u l  I 
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SUMMARY OF RlSK 
FUTURE ONSITE ECOLOGICAL RESEARCHER 

IN AREA OF CONCERN NO. 1 
SO-ACRE MAXIMUM EXPOSURE AREA 

Central Tendency Reasonable Maximum 
Pathway H u d  Index CancerRisk Hazardhdex Cancer Risk 

lngatioa of surface soil 1.70E-03 1.46E-06 6.05E-03 5.20E-06 
Mulatioa of p.rticul.tes fiwn surface soil S.9SE47 1.11E-06 
Damd contact with surfice soil' S.79E-03 3.19E-08 3.22E-02 1.77E-07 
Ingation of surface water - Walnut Creek 2.13E-06 1.86E-11 1.82E-05 1 S9E-10 
Ingation of surface water - Woman Creek l.12E-06 1.03E-10 9.S9E-06 8.8SE-10 
Damal contact with surface water - Walnut Creek 1.17E-04 2.97E-09 2.00E-04 5.09E-09 

Extmul Radiation 3.36E-08 4.21E-08 
Total 7.64E-03 2.128-06 3.8SE-02 6.S5E-06 

Dermal contact with surface water - Woman Creek 3.89E-05 S.OOE-10 6.66E-03 8.S8E-10 

Dctmal contact with metals (except mercury) and radionuclides b considered insignificant. 
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SUMMARY OF RISKS 
CURRENT ONSITE WORKER 

AREA OF CONCERN NO. 2 

Central Tendency Reasonable Maximum 
Cancer h s k  Pathway Hazard Index Cancer Risk Hazard Index 

Ingestion of surface soil 2.448-07 3.66B-09 1.55E-06 1.45E-07 
Inhalation of particulates ftom surface soil 5.78849 4.58E-08 
Demal contact with surface soil* 4.90E-08 7.85E-13 3.11E-07 3.11E-11 
External Radiation 4.628-10 5.23E-09 
Total 2.93E-07 9.90E-09 1.86E-06 1.96E-07 

* Dennal contact with metals (except mercury) and radionuclides is considered insiguf~cant. 

i C  CW 4' 1 - ?  XLS SlJMMARY)(lOI17/955 24 PM) Sheer l o 1  1 
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SUMMARY OF RISKS 
FUTURE INDUSTRIAUOFF'ICE WORKER 

AREA OF CONCERN NO. 2 

central Tendency Reasonable Maximum 
Pathway HazardIndex CancaRisk HazardIndex Cancer Risk 

8.53E-07 Ingestion of surface soil 7.17-7 1.08E-08 9.10E-06 
Inhalation of particulates from surface soil 2.58E-08 2.70847 
Dermal contact with surface soil* 1.78Eo7 2.85E-12 1.13E-06 1.13E-10 
Inhalation of indoor VOCs 8.51E-12 I .  13E-14 1.42E-11 1 . I  8E-13 
E m  Radiation 2.72E-09 3.08E-08 
Total 8.96E-07 3.938-08 1.02E-05 1.15E-06 

Dermal contad with metals (except mercury) d dimuclidcs is considered insigmficant 
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SUMMARY OF RISK 
FUTURE ONSITE ECOLOGICAL RESEARCHER 

AREA OF CONCERN NO. 2 

central Tendency Reasonable Maximum 
Pathwav Hazard Index CancerRisk HazardIndex Cancer Risk 

Ingestion of surface soil 
Inhrlltion of puticutstts h m  surfroc roil 
Darml contact with surface soil* 
Ingestion of surfux wrter - Walnut Creek 
Ingestion of surface water - Woman Creek 

Damd amtad with surfacc water - Woman Creek 
E x h u l  Radiation 

Dermal -tact with ~ ~ r f a o ~  wata- W.lnut Creek 

Total 

1.40E-06 

1.18E-07 
2.13E-06 
1.12E-06 
1.17E-04 
3.89E-05 

1.60E-04 

1.32E-08 
6.31E-09 
1.18E-12 
1.86E-11 
1.03E-10 
2.97E-09 
5.00E-10 
8.15E-10 
2.39E-08 

Dmnal contact with metals (except mercury) and radionuclides is considered insignificant 

5.00E-06 

6.56E-07 
1.82E-05 
9.59E-06 
2.00E-04 
6.66E-05 

3.00E-04 

4.70E-08 
1.18E-08 
6.58E 12 
1.59s 10 
8.85E-10 
5.09E-09 
8.58E-10 
1.02E-09 
6.69E-08 

(FOERAW2 XLS SUMh(ARIXIoI17/95 5 40 Phf) Shcct I of I 
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SUMMARY OF RISK 
FUTURE ONSITE CONSTRUCTION WORKER 

AREA OF CONCERN NO. 2 

Cmtral Tendency Reasonable Maxunum 
Pathway H d I n d e x  CancaRisk HsurdIndex h c c r  Risk 

lngcation of subsurface soil 
Inhalltion of pa@culates fiom surface and subsurface soil 
Dmnal contact with subsurface soil* 

3.23843 2.52E-08 1.82E-02 1.41E-07 
1.75E-09 2.18E-09 

External Radiation 1.53E-09 1.91E-09 
Total 3.23E-03 2.85E-08 1.82E-02 1.46E-07 

*Dermal absorption of metals and radionuclides is consided insignificant 
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SUMMARY OF RISK 
OPEN SPACE USER 

AREA OF CONCERN NO. 2 

Central Tendency Reasonable Maximum 
Pllhway HazardIndex CancerRisk HazardIndcx Cancer Risk 

Ingestion of surface soil by an adult 
Ingestion of surface soil by a child 
Carcinogenic e f f e c ~ ~  of soil ingestion 
Inhalation of pafiiculstn 60m surface soil 
h a 1  contaa uith surface soil. 
Ingestion of surface water - Walnut Creek 
Ingestion of surface w8I.m - Wormn C m k  
Dermal contaa with surface water - Walnut Creek 
Dermal contact \si& surface water - Woman Creek 

5.82E-08 
S.lOE-07 

1.29E-09 
1.90E-06 
1.00E-06 
2.0SE-05 
6.83E-06 

2.3SE-09 
7.28E-10 
4.658-14 
5.96E-11 
3.32E-10 
1.87E-09 
3.16E-10 

9.10E-07 
8.49E-06 

1.43E-07 
2.28E-05 
1.20Eo5 
2.51E-04 
8.35E-05 

1.23E-07 
3.41E-08 
1.7lE-I1 
2.39E-09 
1.33E-08 
7.64E-08 
1.29E-08 

E-al Radiation 1.52E-10 3.08W9 
Total 3.08E-05 5.81M9 3.79E-04 2.65E-07 

* Dermal contact with metals (except mercury) and radionuclides is considered hsi&icant. 
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SUMMARY OF RISK 
HYPOTHETICAL ONSITE RESIDENT 

AREA OF CONCERN NO. 2 

Central Tendency Reasonable Maximum 
Palhua: Hazard lndex CancerRisk Hazardlndex Cancer h s k  

Ingestion of surface soil by an adult 
Ingestion of surface soil by a child 
Carcinogenic cffcds of soil ingation 
Inhalation ofparticulates from surface soil 
Dermal contact with surface soil* 
Ingestion of vegetables with soil deposition 
Ingestion of h i t  with soil deposition 
Ingestion of leafy vegetrbla with root uptake 
Ingestion of other produce with root uptake 
Ingestion of groundwater 
Ingestion of surface water - Walnut Creek 
Ingestion of surface water - Woman Creek 
Dermal contact with surface water - Walnut Creek 
Dermal contact with surface water - Woman Creek 
Inhalation of VOCs 60m infiltration 
Inhalation of VOCs 6om groundwater use 

5.45E-06 
6.52E-05 

1.29E-07 
2.60E-08 
3.39E-08 
1.18E-05 
1.42844 
6.04E-04 
1.52E-06 
8.01E-07 
8.36E-0S 
2.78E-05 
1.89E-11 
2.07E-05 

2.48E-07 
1.29E-07 
4.64E-12 
8.75510 
1.14E-09 
9.35E-09 
1.20E-08 
3.10E-07 
4.77E-1 I 
2.668-10 
7.64E-09 
1.29E-09 
5.64E- 14 
3.09E-08 

3.99E-06 
1.948-07 
2.37E-07 
4.42E-05 
4.97E-04 
4.30E-03 
2.77E-05 
1.46E-05 
5.95E-04 
1.98E-04 

4.95E-05 
4.53E-11 

3.44E-06 
1.36E-06 
4.79E-10 
2.18E-08 
2.678-08 
1.16E-07 
8.47E-08 
7.35E-06 
2.89849 
1.61E-08 
1.81E-07 
3.06E-08 
4.JOE-13 
2.47E-07 

External Radiation 1.63848 1.74E-07 
Total 9.63E-04 7.67E-07 6.00E-03 1.3 1 E-05 

Demal  contact with metals (except mercury) and radionuclides is considend insipnificant 
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SUMMARY OF RISK 
CURRENT OFFSITE RESIDENT 

SOUTHEAST 
AREA OF CONCERN NO. 2 

Central Tendency Reasonable Mamum 
Pathway Hazard Index Clnm bsk Hazard Index Cancer k s k  

Ingestion of surfice soil by an adult 2.76E-12 1.29E-11 
Ingestion of surface soil by a child 3.30E-1 I 1.2OE-10 
Carcinogenic effec(s of soil ingestion 1.24E-13 1.73E-I 2 
Inhalation of puticulatcs 60m surface soil 0 . 0 0 E 4 0  5.72E-11 0 . 0 0 E 4 0  6.01E-10 
Dermal contact with surface soil. 6.538-14 2.3SE-18 2.02E- 1 2 2.43E-16 
Ingestion of vegetables with soil dcposition 3.4lE-11 1.14E-12 2.S5E-10 2.84E-11 
Ingestion of fruit with soil deposition 4.46E-11 1.49E-12 3.12E-IO 3.48E-11 
Total 1 . 1  5E-10 S.99E-11 7.03E-10 6.668-10 

Lkrmal contad with metals (except mercury) and radionuclides is concidercd inrigruficant 
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SUMMARY OF RISK 
CURRENT OFFSITE RESIDENT 

SOUTHEAST 
AREA OF CONCERN NO. 1 

cmtrrl Tendency Rewruble hlaxunum 
Cancer b s k  Pathth\ra\ H u u d  Index h c c r  k s k  Hazard Index 

Ingestion of surf- soil by a child. 0.00E40 0.00E+00 0.00E+00 O.OOE+OO 
Ingestion Of Nhce soil by an adult* 

Cucinogmic effects of soil ingestion' 
Inhalation of p.rtiarlater ban surface soil 

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 1 .@E49 O.OOE+OO 1.47E-08 
cont.c( with surface soil' 0.00Ec00 0.00E+00 0.00E+00 0.00E+00 

Ingestion of vegdrbla with roil deposition. 0.00E+00 0.00E+00 0.00E+00 0.00EMO 
lngestion of h i t  with roil deposition' 0.00EW 0.00E+00 o.OOE+OO 0.00EM0 
Total 0.00Ec00 1.40E49 O.OOE+OO 1.47E48 

Windbomc conluninants fim AOC No 1 arc not deposited in significrnt conmtrrlions at this location 
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ATTACHMENT H1 
TABLE OF CONTENTS 
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TABLE 1 1  

TABLE 12 
TABLE 13 

TABLE 14 

TABLE 1 5  

95% UCL CONCENTRATION AOC NO. 1 SURFACE SOIL ORGANICS 

AND METALS 
95% UCL CONCENTRATION AOC NO. 1 SURFACE SOIL 
RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 2 SURFACE SOIL ORGANICS 
AND METALS 
95% UCL CONCENTRATION AOC NO. 2 SURFACE SOIL 
RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 1, 10-ACRE AREA SURFACE 

SOIL ORGANICS A N D  METALS 
95% UCL CONCENTRATION AOC NO. 1, 10-ACRE AREA SURFACE 

SOIL RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 1, 30-ACRE AREA SURFACE 

SOIL ORGANICS AND METALS 
95% UCL CONCENTRATION AOC NO. 1 ,  30-ACRE AREA SURFACE 

SOIL RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 1, 50-ACRE AREA SURFACE 

SOIL ORGANICS AND METALS 
95% UCL CONCENTRATION AOC NO. 1, 50-ACRE AREA SURFACE 
SOIL RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 1 SUBSURFACE SOIL VOCS 
95% UCL CONCENTRATION AOC NO 1 SUBSURFACE SOIL METALS 
95% UCL CONCENTRATION AOC NO 1 SUBSURFACE SOIL 
RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO 2 SUBSURFACE SOIL METALS 
95% UCL CONCENTRATION AOC NO 2 SUBSURFACE SOIL 
RADIONUCLIDES 
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ATTACHMENT H1 
ESTIMATING THE CONCENTRATION TERM 

In accordance with EPA guidance (EPA 1989a, 1992a; EPA Region VI11 1994), the 95% 
upper confidence limit (95% UCL) on the mean is used as the exposure point concentration 
for calculating the central tendency and reasonable maximum risk in Superfund risk 
assessments. The 95% UCL is an estimate of the average contaminant concentration in an 

exposure area and is used instead of the mean in order to account for the uncertainty in 

calculating the true mean from a small data set. 

This Attachment contains (1) a discussion of the statistical methods that were used to test the 
distribution of the data (normal or lognormal) and to calculate the concentration term, (2) 
tables showing all sample results used in the calculations, and (3)  probability plots and 
histograms for selected data sets. . 

GENERAL STATISTICAL METHODS 

For normally distributed data, the 95% UCL is calculated according to the following equation: 

S P.1) tl -a,n - 1 UCL,-, = p +- 

Jn-i 
For lognormally distributed data, the following equation is used: 

The parameters p and s are the mean and standard deviation of the original data; y and sy are 

the mean and standard deviation of the log-transformed data; n is the sample size; t is the 
Student's t value at significance level of a (0.05) with (n-I) degrees of freedom, and H is the 

H statistic at a significance level of a. Values for the H statistic were taken from an 

expanded H,,,, table with small increments of n and s,. (WCC 1993). 



It is not always possible to correctly identify the distribution of a small sample (n = 20 to 

50), which is the size of many environmental data sets (Hahn and Shapiro 1967; Shumway 
et al. 1989). Distributions other than normal or lognormal are also possible. However, only 
the normal and lognormal distributions were used in this report because (1) the limited data 
cannot justify other models, (2) risk assessment guidance recommends the normal and 
lognormal models, and (3) available methods to test models other than normal or lognormal 
are not readily available. 

Distribution testing and calculating summary statistics for the original or the log-transformed 
data were performed using statistical procedures recommended by EPA (1 989b) or generally 
accepted in engineering practice. The following standard statistical methods were applied, 
depending on the characteristics of the data set: 

0 Wilk-Shapiro test for normality (EPA 1992b). 
Probability plotting test for normality (EPA 1992b). 
Robust probability plotting for estimating mean and standard deviation. 

0 

0 This 
method has been well documented and proved to be very powerful in 

statistical analysis, especially in cases where multiple detection limits are 
reported (Helsel 1990; Helsel and Cohn 1988; Hirsch and Stedinger 1987) 

0 Aitchison's method for estimating mean and standard deviation (EPA 1992a). 

A flow chart of.the statistical procedures used in calculating the 95% UCL for different 
categories of data sets is shown following the references at the end of this discussion. 
Different procedures were applied depending on frequency of non-detects (NDs), sample size 
(some were too small to test distribution), and presence of zero or negative concentrations. 
Each of these cases is discussed below. 

CASE 1: FREQUENCY OF NON-DETECTS 5 15% 

If the total number of NDs within a data set was less than 15% of the total observations, the 
NDs were replaced by one-half the Sample Quantitation Limit (SQL). The distribution was 
tested using the entire data set (detected values and one-half of the SQL for NDs). The test 
of normality was performed using the Wilk-Shapiro test. If the data set was neither normally 
nor lognormally distributed, a lognormal distribution was assumed. Following the test for 
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normality, the mean and standard deviation were calculated on either the original data or the 
log-transformed data, as appropriate. 

CASE 2: FREQUENCY OF 15% < NON-DETECTS 5 90% 

When the frequency of NDs exceeds 15%, the simple substitution method for NDs used in 
(1) (i.e., one-half the SQL) generally produces biased estimates of the mean and standard 
deviation and is not recommended (EPA 1989b; EPA 1992b; Helsel 1990). Distributional 
methods such as maximum likelihood estimates and robust probability plotting method are 
recommended instead (EPA 1992b; Helsel 1990). Aitchison's adjustment has been 
recommended by EPA (1992b) to estimate statistics of censored data. 

Aitchison's Adiustment 

For volatile organic ,compounds (VOCs) with a frequency of NDs between 15% and 90%, 
normality was tested using detects-only probability plotting (EPA 1992b) and Aitchison's 
adjustment was used in calculating the mean and standard deviation. In performing 
Aitchison's adjustment, NDs are assumed to be zero, on the assumption that the contaminant 
is not present in the sample. The assumption that the VOCs reported as ND are not present 
in the sample was considered appropriate because the aggregation of data sets for risk 
assessment was based on pre-defined exposure areas and consequently some sets include 
samples from relatively uncontaminated locations as well as from highly contaminated 
locations. Therefore, where the VOC was not detected in a subsurface soil sample or was 
never detected in a well, it was deemed acceptable to assume it was not present at that 

location and apply Aitchison's adjustment to estimate the mean and standard deviation. 

This technique was applied to the following analytes: 

Medium Chemical Exposure Area Data Set 

Subsurface Soil Tetr ach lo roethene AOC No. 1 ,  30 acres, 10 acres 
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Medium 

Groundwater 

Chemical ExDosure Area Data Set 

Carbon tetrachloride 
Chloroform 
1,l -Dichloroethene 
Methylene chloride 
Tetrachloroethene AOC No. 1 

Trichloroethene 

AOC No. 1, 30 acres 
AOC No. 1, 30 acres 
AOC No. 1, 30 acres, 10 acres 
AOC No. 1, 30 acres, 10 acres 

AOC No. 1 ,  30 acres 

To compute Aitchison's adjustment, it is assumed that the detected sample results follow an 
underlying normal distribution (determined by detects-only probability plotting). If the 

detected results follow a lognormal distribution, Aitchison's adjustment is computed on the 
logarithms of the data. The adjusted overall mean and square of the standard deviation are 
calculated using the following equations: 

n - (d+l) 6 2  = 
n-1 

where: 
Number of non-detects 
Number of samples 

- - d 
- - n 

x *  = Mean of the detected values 
s *  - 

CI 
b2 - 

Standard deviation of the detected values 
Adjusted overall mean 
Square of the adjusted overall standard deviation 

- 

- - 

- 

The standard deviation is then the square root of d 2  



Robust Probabilitv Plotting 

For metals and radionuclides with a frequency of NDs between 15% and 90%, normality was 
tested using either censored or detects-only probability plotting (EPA 1992b). Data censoring 

is described in ( 5 )  below. To estimate means and standard deviations, the adjusted maximum 
likelihood method (Cohn 1988) and/or the robust probability plotting method was used with 
a computer program developed by Helsel and Cohn (1991). These techniques were applied 

to cadmium, mercury, Am-241, and Pu-239/240 in subsurface soil. 

Robust probability plotting methods combine results reported above the detection limit with 
extrapolated values for NDs by assuming a distributional shape in order to estimate summary 

statistics. A distribution is fitted to the detected results using probability plotting procedures. 
The fitted distribution is then used to extrapolate values below the reporting limit. These 

extrapolated values are not considered estimates for specific samples, but are used collectively 
only to estimate summary statistics. A brief summary of the method used in this report is 

__ described below: 

e Determine the probability plotting positions of each observation (detected and 
non-detected), p,, by using an appropriate plotting position formula, such as the 
Weibull, Blom, or the Hazen plotting formula. For multiple detection limits, 
a method by Hirsch and Stedinger (1 987) was used to determine the plotting 
position. 

e For the plotting positions obtained above, calculate the corresponding normal 

score, NS, from the inverse cumulative normal distribution, 

N.S. = F-'@J 

e Develop a regression model of the original data or log-transformed data 

(detected values only) vs. normal score. 

e Use the regression model to extrapolate concentrations for the non-detected 
values according to their normal score. 
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Use the detected concentrations and the extrapolated concentrations to 

calculate the summary statistics. 

CASE 3: FREQUENCY OF NON-DETECTS > 90% 

If the total number of NDs in a data set was more than 90%, distribution testing is not 
meaningful and was not performed. Under such a circumstance, the reasonable maximum 
detected concentration adopted for risk assessment was either (1) the maximum detected 
concentration or (2) the 95% UCL on the mean, using one-half of the detection limit for non- 
detects and assuming normally distributed data. 

CASE 4: SAMPLE SIZE TOO SMALL 

When the sample size was too small (generally 5 or less with no NDs, or 10 or less 10 with 
more than 5 NDs) to warrant a normality test and to establish meaningful statistical 
parameters, the data set was assumed to be normally distributed and the statistics were - 

calculated by substituting one-half the SQL for NDs. In some cases with a large percentage 
of NDs, the maximum detected concentration was adopted as the reasonable maximum 
exposure concentration for risk assessment. 

CASE 5: DATA SETS WITH ZERO OR NEGATIVE CONCENTRATIONS 

For radionuclide data sets with zero or negative concentrations, the zeros and negatives were 
treated as NDs with a detection limit of the minimum positive detected concentration. This 

adjustment was necessary to yield an all-positive data set prior to log-transformation and had 
less effect on the distribution than adding a constant to all results. The calculation of means 
and standard deviations followed the procedures as specified in cases 1, 2, and 4, depending 
on the frequency of NDs (including zeros and negatives) in the data sets. 

Two alternate methods of estimating the mean and standard deviation of data sets with zero 
or negative values were considered: a three-parameter lognormal method and an "add-on" 
method in which a small positive constant is added to all results to yield a data set with all 
positive values Neither method was adopted, for the reasons presented below. 



For data sets with zero or negative concentrations, a three-parameter lognormal distribution 

could be used to calculate the 95% UCL of the mean. However, the procedures to estimate 
the three parameters and the 95% UCLs are too complicated to be applied here and are 
probably not warranted for purposes of risk assessment because simpler methods appear to 

provide adequate estimates of exposure concentrations. 

In the "add-on" method, a two-parameter lognormal distribution was assumed to be applicable 

to the data if an appropriate positive constant ("add-on") was added to each result; that is z, 

= (x, + T), where x, is the sample value, z is a positive constant, and z, is positive. The mean 
and standard deviation of In(z,) were then calculated, and the 95% UCL of the mean for z 

was determined by Equation (H.2). The 95% UCL of the mean for x was estimated as the 

95% UCL of the mean for z minus z. The add-on method was compared with the robust 
probability plotting method. It was found that the add-on method is very sensitive to the 
positive value (z) chosen and did not provide good estimates of the statistics. As a result, 
the add-on method was not used to calculate the 95% UCLs of the mean. 

RESULTS 

The data used to calculate 95% UCL concentrations and summary statistics are shown in 
tables accompanying this attachment. Probability plots are also included for selected data sets 

(Figures 1 through 18, which precede the data tables). 

DISCUSSION 

This section discusses the selection of the concentration terms for chromium, Am-24 1, and 

Pu-239/240 in surface soil and for chemicals of concern (COCs) in groundwater in the 10- 

and 30-acre exposure areas. These were indicated with the footnote I'd" in Tables H5-1 and 

H5-3. 

Surface Soil 

Chromium: For chromium in the lo-, 30-, and 50-acre exposure areas, the 95% UCL 
calculated with the t statistic (assuming normal distribution) was selected as the concentration 
term for risk assessment and for on-site air modeling In all three areas, chromium 



concentrations ranged from 5.4 to 26 mgkg.  For the 10-acre area (Table 5), the six results 

in the data set did not fit either a normal or lognormal distribution very well, and the 
calculation of the 95% UCL was sensitive to the small sample size and range of results 

(sample results = 5.4, 6.0, 6.7, 10.1, 10.8, and 26 mgkg). The normal 95% UCL of 16.7 was 
selected as a reasonable maximum average concentration rather than the lognormal value of 
21.8 because it appears less influenced by small sample size and the maximum value in the 
data set. For the 30- and 50-acre areas, the normal and lognormal UCLs were virtually the 

same (see Tables 7 and 9). 

Americium and plutonium: For Am-241 and Pu-239/240 in surface soil, the 95% UCLs 
calculated with the t statistic (assuming normal distribution) were selected as the 
concentration terms for use in risk assessment and air modeling. For Am-241, in AOC No. 
1 and in the lo-, 30-, and 50-acre areas, the lognormal UCLs exceeded the maximum detected 
concentrations, so the normal UCLs were used as reasonable maximum estimates of the 
average concentration to which people would be exposed (see Tables 2, 6, 8, and 10 and 
Figures 1, 5, 7, and 9). Maximum detected concentrations were not used because they were 
much higher than most results in the data sets and were therefore not considered 

representative of average concentrations. The same was true for Pu-239/240 in the 10-acre 

and 30-acre exposure areas (see Tables 6 and 8 and Figures 6 and 8). 

For Pu-239/240 in AOC No. 1 (Table 2 and Figure 2), the lognormal UCL was 2,010 pCi/g 
and the normal UCL was 813 pCi/g. Both UCLs are biased by two extreme sample results 
of 7,300 pCi/g and 5,700 pCi/g. These two sample results were 5 to 7 times greater than the 
next highest concentration (950 pCi/g) and over 10 times higher than other results in the data 
set, which are below 400 pCi/g. The normal UCL was selected as the more reasonable 

estimate of an average exposure concentration. 

A similar situation held for Pu-239/240 in the 50-acre exposure area (Table 10 and Figure 

I O ) ,  where both the lognormal UCL (5,454 pCi/g) and the normal UCL (1,244 pCi/g) were 
highly biased by one extreme sample result of 7,300 pCi/g, which is 7 times higher than the 
next highest sample result of 950 pCi/g and over 10 times higher than other results in the data 

set. The normal UCL was selected as the more reasonable choice, although it too 
overestimates an average concentration to which people would be exposed in the 50-acre area. 



In AOC No. 2 (Table 4 and Figures 3 and 4), the normal UCL for Am-241 was 1.5 pCi/g and 
the lognormal UCL was 1.8 pCi/g; the normal UCL for Pu-239/240 was 10.3 pCi/g and the 
lognormal UCL was 12.3 pCi/g. Although good fits were found to the lognormal 
distributions, the normal UCLs had been used as the source term for offsite air dispersion 
modeling and the small differences between the normal and lognormal UCLs did not appear 
warrant remodeling with new source terms. For consistency, the same concentration was 
retained the exposure term in risk assessment. The small differences between the normal and 

lognormal UCLs will not affect the outcome of the risk assessment for AOC No. 2. 

Groundwater COCs in the 10- and 30-Acre Exposure Areas 

Concentrations of COCs in groundwater in the I0-acre exposure area were used to calculate 
ingestion and inhalation risks from hypothetical domestic use of groundwater and as source 
terms for soil gas transport modeling to estimate indoor air concentrations of VOCs. 
Groundwater concentrations of VOCs in the 30-acre exposure area were used only as source 
terms for soil gas transport modeling (industrial exposure to indoor air). 

For domestic use of groundwater in the 10-acre area (Tables 23 and 24 and Figures 11 

through 1 8), 95% UCLs calculated with the t statistic were used as the concentration term for 
risk assessment because for six of the eight COCs (all but 1,l-dichloroethene and methylene 
chloride), the lognormal UCL greatly exceeded the maximum concentration and in the other 
two cases, although the lognormal UCL did not exceed the maximum, it appeared unusually 
biased by one or more extreme values in the data set and the normal UCL was considered 
a more appropriate estimate of the average concentration to which people would be exposed. 
Figures 1 1  through 18 show that the concentration terms are conservative estimates of 
exposure concentrations. 

For soil gas transport modeling to estimate indoor air concentrations of VOCs in the 10- and 
30-acre areas, the maximum well averages were used as source concentrations (Tables 23 and 
25) .  

I3 1-9 
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TABLE 18 
TABLE 19 

TABLE 20 

TABLE 21 
TABLE 22 

TABLE 23 

TABLE 24 

TABLE 25 

TABLE 26 

TABLE 27 

TABLE 28 

TABLE 29 

TABLE 30 

TABLE 3 1  

95% UCL CONCENTRATION AOC NO. 1,lO-ACRE AREA SUBSURFACE 
SOIL vocs 
95% UCL CONCENTRATION AOC NO 1,30-ACRE AREA SUBSURFACE 
SOIL vocs 
95% UCL CONCENTRATION AOC NO. 1 GROUNDWATER VOCS 
95% UCL CONCENTRATION AOC NO 1 GROUNDWATER METALS 
95% UCL CONCENTRATION AOC NO. 1 GROUNDWATER 
RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 2 GROUNDWATER METALS 
95% UCL CONCENTRATION AOC NO. 2 GROUNDWATER 
RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO. 1, 10-ACRE AREA 
GROUNDWATER VOCS 
95% UCL CONCENTRATION AOC NO. 1 ,  10-ACRE AREA 
GROUNDWATER RADIONUCLIDES 
95% UCL CONCENTRATION AOC NO 1, 30-ACRE AREA 
GROUNDWATER VOCS 
95% UCL CONCENTRATION BACKGROUND GROUNDWATER 
METALS (ANTIMONY) 
95% UCL CONCENTRATION BACKGROUND GROUNDWATER 
METALS (ARSENIC) 
95% UCL CONCENTRATION BACKGROUND GROUNDWATER 
METALS (BERYLLIUM) 
95% UCL CONCENTRATION BACKGROUND GROUNDWATER 
METALS (MANGANESE) 
95% UCL CONCENTRATION AOC NO 1 SURFACE SOIL 
POLYAROMATIC HYDROCARBONS 
95% UCL CONCENTRATION AOC NO 2 SURFACE SOIL 
POLY AROMATIC HYDROCARBONS 
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ATTACHMENT H1 
TABLE LEGEND 

. 
(1) = Calculated on well averages 
AOC = Area of Concern 
CRDL = Contract Required Detection Limit 
mgkg = milligram per kilogram 
pCi/g = picocuries per gram 
pCi/L = picocuries per liter 
RME = Reasonable Maximum Exposure 
SQL = Sample Quantitation Limit 
UCL = Upper Confidence Limit 
&kg = microgram per kilogram 
pg/L = microgram per liter 

= Detected Results 



ATTACHMENT H1 
TABLE 1 

95% UCL CONCENTRATION 
AOC NO. 1 

SURFACE SOIL ORGANICS AND METALS 

AROCLOR- 1260 ( u g k g )  AROCLOR-1254 (U&) 

Location Field ID Sample Date Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 
SS200093 SS2oooOWC 3/9/93 85.00 170.00 160.00 U V 85.00 170.00 160.00 U V 
SS200193 
SS200293 
SS200393 
SS200493 
SS200593 
SS200693 
SS200793 
SS200893 
SS200993 
SS201193 
ss201293 
PT03 1 
PTo2 1 
PTo37 
PT034 
PT028 
PTOl6 
PTOIS 
PT05 3 
PT072 
PT067 
PT064 
PTOS7 
PT076 

~. 

ss20001 wc 
ss2ooo2wc 
ss2ooo3wc 
ss2ooo4wc 
ss2ooo5wc 
SS 2ooO6 W C 
ss2ooo7wc 
ss2ooo8wc 
ss2ooo9wc 
ss2001 IWC 
ss20012wc 
SSOl121ST 
SSOl122ST 
SS01123ST 
SSOll24ST 
SSOl125ST 
SSOl126ST 
SSOl127ST 
SSOl128ST 
SS0l l29ST 
SSOl131ST 
SSOl133ST 
SSOl l4XST 
SSOl161ST 

3/22/93 
3/9/93 
3/9/93 
3/22/93 
3/9/93 

3/23/93 
3/10/93 
3/23/93 
3/10/93 
311 8/93 
3/19/93 

95.00 190.00 
970.00 970.00 E 190.00 190.00 
85.00 170.00 

100.00 200.00 
85.00 170.00 
90.00 180.00 
90.00 180.00 
95.00 190.00 
95.00 190.00 

100.00 200.00 

160.00 U 
160.00 
160.00 
160.00 U 
160.00 U 
160.00 U 
160.00 11 
160.00 U 
160.00 U 
160.00 U 
160.00 U 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

95.00 
660.00 E 240.00 

85.00 
100.00 
85.00 
90.00 
90.00 
95.00 
95.00 

100.00 

190.00 
660.00 
240.00 
170.00 
200.00 
170.00 
180.00 
180.00 
190.00 
190.00 
200.00 

160.00 
160.00 
160.00 
160.00 
160.00 
160.00 
160.00 
160.00 
160.00 
160.00 
160.00 

U V 
V 
V 

U V 
U V 
U V 
U V 
U V 
U V 
U V 
U V 

PT074 SSOl162ST 
Number of Samples 12 12 
Number of Detects 

Minunum Detected 
Maximum Detected 
Average 

Standard Deviation 
1-value 

95% 1 ICL 

2 
190.00 
970.00 
173.33 
24 1.77 

1.796 
298.68 

Mean of Ln(x) NA 
S.D. of In(x) NA 
H(0.95.n) N A  
95% 1 '('L bated on Lognormal N A  

2 
240.00 
660.00 
151.67 
158.67 

1.796 
233.93 

NA 
NA 
NA 
NA 
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SS200093 
SS200193 
SS200293 
SS200393 
SS200493 
SS200593 
SS200693 
SS200793 
SS200893 
SS200993 
SS201193 
ss201293 
PTo3 1 
PT02 1 

3/9/93 
3/22/93 
3/9/93 

97.00 97.00 330.00 J A 
510.00 510.00 330.00 V 
52.00 52.00 330.00 J A 

PT037 
PT034 
PTO28 
PT016 
PTOl5 
PTo53 
PT072 
PT067 
PT064 
PT057 
PT076 

ss2oooowc 
ss2ooo1wc 
ss2ooo2wc 
ss2ooo3wc 
ss2ooo4wc 
ss2OoO5wc 
SS2OOO6WC 
ss2ooo7wc 
SS2ooo8WC 
ss2ooo9wc 
ss2001 IWC 
ss20012wc 
SSOl121ST 
SSOl122ST 
SSOl123ST 
SSOl124ST 
SS01125ST 
SSOl126ST 
SS01127ST 
SSOl128ST 
SSOl129ST 
SS01131ST 
SSOl133ST 
SSO l148ST 
SS0 I16 IST 

3/9/93 
3/22/93 
3/9/93 
3/23/93 
3/10/93 
3/23/93 
3/10/93 
311 8/93 
311 9/93 

~~ 

185.00 
175.00 
205.00 
175.00 
190.00 
185.00 
195.00 
200.00 
76.00 

370.00 
350.00 
410.00 
350.00 
380.00 
370.00 
390.00 
400.00 
76.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U V 
U V 

V IJ 
U V 
U V 
U V 
U V 
I l  V 
J A 

4 .oo 
52.00 

510.00 
187.08 
109.48 
1.796 

243.85 

10.80 2.00 
7.20 2.00 
6.00 2.00 
6.70 2.00 
5.40 2.00 
9.20 2.00 

11.90 2.00 * 
10.20 2.00 
19.90 2.00 * 
10.80 2.00 

10.20 
26.00 
10.20 
9.20 

11.30 
11.10 
10.80 
13.00 
29.50 
15.50 
9.90 

15.30 
8.60 

10.10 

2.00 
10.00 
2.00 
2.00 

10.00 
2.00 

to.OO 
2.00 

10.00 
2.00 

10.00 
10.00 
2.00 
2.00 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

JA 
V 
V 
V 
V 
V 
V 
V 
V 
V 

JA 
V 

JA 

V 
6.70 6.70 2.00 V 

PT074 SSOl162ST 9.60 9.60 2.00 V 
Number of Samples 12 26 
Number of Detects 
Minunum Detected 

Maxinium Detected 
Average 

Standard Deviation 

t-value 
957" UCL 

Mean of Ln(x) NA 
S.D. of In(x) NA 
H(0.95.n) NA 
95% IJCL based on Lognormal N A  

26 
5.40 

29.50 
11.73 
5.55 

1.708 
13.60 

2.38 
0.40 
I .88 

13.58 



. 
ATTACHMENT H1 

TABLE 2 
95% UCL CONCENTRATION 

AOC NO. 1 
SURFACE SOIL RADIONUCLIDES 

AMERICIUM-24 1 @Ci/g) PLUTONIUM-239,240 (pCi /g)  

Location Field ID SampleDate Result SQL CDRL Qual Valid.Qual Result SQL CDRL Qual Valid. Qual 
PTO65 
PTO52 
PTO78 
PTO77 
m 2 2  
PTO38 
PTO23 
PTOl1 
PTO 10 

PT032 
PTO6 1 
PT04 5 
PTO54 
PT07 3 
PT066 
PTO55 
PTO56 
PT046 
PT049 
PTO36 
PTO35 
PTO30 
PT020 
PT029 
PT028 
PTO I9 
PT03 1 

PT02 1 

PT037 
PT034 
PTO 1 6 
PTO 15 
PTO5 3 
PT072 
PT067 
PT064 
PT057 
PT07 6 
PT074 

ss00729sTu2 
SS0073oSTU2 
ss00731sTu2 
ss00735sTu2 
SS00763STU2 
SS0077oSTu2 
ss00771sTu2 
SS00772STU2 
ssoo777sTu2 
SS00778STu2 
SS00788STu2 
SS00789STu2 
SS0079OSTu2 
ss00791sTu2 
SS00792STu2 
ss00793sTu2 
ss00794sTu2 
ss00795sTu2 
SS00796STU2 
ss00797sTU2 
SSoo798STu2 
SS00801STu2 
SS00802STu2 
SS00804STu2 
SS00805STu2 
SS00807STU2 
SS01121ST 
SSOl122ST 
SSOl123ST 
SS01124ST 
SSOl126ST 
SSOl127ST 
SSOl128ST 
SSOl129ST 
SS01131ST 
SSOl133ST 
SS01148ST 
SS01161ST 
SSOl162ST 

10/8/9 1 
1 0/8/9 1 

10/8/91 

1 0/8/9 1 

10/14/91 
10/14/9 1 

10/14/91 
10/14/9 1 

10/14/9 1 
10/14/9 1 
11/25/91 
11/25/91 

31/26/91 
11/26/91 
11/26/91 
11/26/91 
11/26/91 
11/26/91 
31/26/91 
11/26/91 
11/26/91 
11/27/91 
IIR7/91 
11/27/91 
I 1R7/91 
11/27/91 
11/10/92 
11/10/92 
11/10/92 
11/10/92 
11/10/92 
11/10/92 
I1/10/92 
I1/10/92 
I 1 /I 0/92 
I1/10/92 
1111 1/92 
Ill1 1/92 

0.15 

0.06 

10.55 

0.19 0.01 
1.30 0.00 
5.29 0.00 
0.83 0.01 
3.83 0.00 
0.09 0.00 
0.15 0.01 

0.06 0.01 
0.69 0.01 

10.55 0.08 

1 54.001 54.00 0.04 B 

34.00 
26.00 
38.00 
3.40 

160.00 
1 10.00 
22.00 
0.64 

10.53 
3.97 

53.02 
2.07 

34.00 0.33 
26.00 0.45 
38.00 0.18 

3.40 0.06 
160.00 0.24 
110.00 0.08 

22.00 0.07 
0.64 0.00 

10.53 0.01 
3.97 0.00 

53.02 0.00 

2.07 0.01 

4.15 0.05 
2.07 0.01 
8.15 0.01 
0.27 0.00 
0.61 0.01 

A 

A 

A 

A 

A 
V 
V 
V 
V 
V 

A 

A 

A 

A 

A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

1.39 
5.95 

29.18 29.18 
5.50 

36.78 36.78 
0.61 0.61 

1.78 
0.27 
3.83 

44.72 
2.70 

260.00 
120.00 
31.00 
57.00 

200.00 
6.40 

7300.00 
29.00 

5700.00 
380.00 
280.00 
23.00 

950.00 
380.00 
120.00 

4.77 
59.63 
17.62 

307.30 
21.16 
18.94 
19.99 
11.58 
47.78 

1.03 
4.44 
1.64 

0.00 
0.02 
0.02 
0.00 
0.03 
0.01 
0.00 
0.01 
0.01 
0.04 
0.06 
0.84 
1.10 
0.10 
0.04 
0.35 
0.1 I 
I .80 
0.16 
2.30 
0.27 
0.92 
0.04 
0.83 
0.58 
0.76 
0.0 1 

0.02 
0.01 
0.44 
0.02 
0.01 
0.4 1 

0.02 
0.01 
0.05 
0.04 
0.02 

V 
A 

A 
V 

V 

A 

V 
V 
V 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

V 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

~ ~~ 11/11/92 I 2.151 2.15 0.02 .. I 10.841 10.84 0.02 A 
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. 
ATTACHMENT H1 

TABLE 2 
95% UCL CONCENTRATION 

AOC NO. 1 
SURFACE SOIL RADIONUCLIDES 

AMERICIUM-24 I @Ci/g) PLUTONIUM-239,240 @Ci/g) 
Location field1D SampleDate Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 

Number of Samples 30 39 
Number of Detects 30 39 
Minimum Detected Concentration 0.06 0.21 
h i u m  Detected Concentration 160.00 7300.00 
Average 18.61 422.91 
Standard Deviation 35.21 1435.10 
t-value 1.699 1.697 
95%UCL 29.53 812.94 

Mean of Ln(x) 1.16335 
S.D. of Ln(x) 2.16391 
H(0.95.n) 4.0816 
95% UCL based on Lognormal 171.52 

3.211595 
2.340646 
4.184 16 

2.0 10 
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ATTACHMENT H1 
TABLE 3 

95% UCL CONCENTRATION 
AOC NO. 2 

SURFACE SOIL ORGANICS AND METALS 

BIS(2-ETHYLHEXYL)PHTHALAl'E (ugnCg) CHROMIUM (mgkg) 
Location Field ID Sample Date Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Quai 
SS20 1093 SS200 1 OWC 3/15/93 410.00 330.00 U 
SS201393 
SS20 1493 
SS201593 
SS20 1693 
SS201793 
SS201893 
SS201993 
SS202093 
SS202193 
SS202293 
SS202393 
SS202493 
SS202593 
SS202693 
SS202793 
SS202893 
SS202993 
SS203093 
SS203 193 
SS203293 
SS203393 
SS203493 
SS203593 
SS203693 
SS203793 
SS203893 
SS203993 
PT123 
PT I 09 
PT107 
PTO95 
PTO96 
PT104 
PTl05 
PTl14 
PTI 19 
PTI 18 
PT120 
PT102 
PTlOl 
PT092 

ss20013wc 
ss20014wc 
ss20015wc 
SS20016WC 
ss20017wc 
SS20018WC 
ss200 19wc 
ss2002owc 
ss20021wc 
ss20022wc 
ss 20023~ c 
ss20024wc 
ss20025wc 
SS20026WC 
ss20027wc 
SS20028WC 
ss 20029w c 
ss2003owc 
SS2003 IWC 
ss20032wc 
ss20033wc 
ss20034wc 
ss20035wc 
SS20036WC 
ss20037wc 
SS20038WC 
ss20039wc 
SSOl1 I IST 
SSOlll2ST 
SSOl114ST 
SSOl115ST 
SSOl116ST 
SSOl134ST 
SSOl137ST 
SS01138ST 
SSOl139ST 
SSOl156ST 
SS01157ST 
SSOl158ST 
SSOl159ST 
SSOl160ST 

3122193 
3/22/93 
3/15/93 
3/17/93 
3/22/93 
3/22/93 
3/15/93 
3/15/93 
3/15/93 
3/17/93 
3/19/93 
3/18/93 
3/16/93 
3/16/93 
3/17/93 
3/19/93 
3/18/93 
3/18/93 
3/18/93 
3/16/93 
3/16/93 
3/17/93 
3/17/93 
311 8193 
311 8/93 
3/19/93 
3/19/93 

190.00 380.00 
390.00 
430.00 
390.00 

190.00 380.00 
400.00 
430.00 

:::E 
380.00 
4 10.00 
400.00 
450.00 
400.00 
420.00 

11000 110.00 
420.00 
0 

4 10.00 
430.00 
410.00 
410.00 
420.00 
400.00 
420.00 
400.00 

330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 J 
330.00 J 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 J 
330.00 U 
330.00 J 
330.00 J 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 
330.00 U 

V 
V 
V 
V 
V 
V 
V 
V 
A 
A 
V 
V 
V 
V 
V 
V 
A 
V 
A 
A 
V 
V 
V 
V 
V 
V 
V 
V 

14.20 10.00 
14.80 10.00 
13.80 10.00 
15.70 10.00 
13.90 10.00 
12.70 10.00 
15.90 10.00 
8.60 10.00 
12.80 10.00 
8.50 10.00 
12.00 10.00 
15.30 10.00 
16.30 10.00 
10.00 10.00 
12.50 10.00 
14.60 10.00 
17.40 10.00 
14.60 10.00 
14.80 10.00 
9.00 10.00 
8.60 10.00 
15.70 10.00 
10.60 10.00 
18.60 10.00 
13.70 2.00 
13.60 10.00 
15.40 10.00 
19.20 2.00 * 
7.90 2.00 * 
8.50 2.00 
6.00 2.00 
6.00 2.00 
12.80 2.00 * 
13.20 2.00 * 
13.90 2.00 * 
13.50 2.00 * 
7.20 2.00 
10.10 2.00 
8.90 2.00 
8.40 2.00 
6.80 2.00 

JA 
V 
V 
JA 
JA 
V 
V 
JA 
JA 
JA 
JA 
V 
JA 
JA 
JA 
JA 
V 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
JA 
V 
V 
V 
JA 
JA 
V 
V 
V 
JA 
JA 
JA 
JA 
V 
V 
V 
V 
V 
V PT079 SSOl169ST I 10.601 10.60 2.00 

Number of Samples 7 43 
Number of Detects 5 43 
Minmum Deeded 49.00 6.00 
Maximum Lktected 110.00 19.20 
Average 101.43 12.22 
Standard Deviation 57.02 3.41 
t-value 1.943 1.681 
95% IJCL. 146.30 13.10 

2.460 
0.306 
1.777 
13.34 
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ATTACHMENT H1 
TABLE 4 

95% UCL CONCENTRATION 
AOC NO. 2 

SURFACE SOIL RADIONUCLIDES 

AMERICIUM-241 @Ci/P) PLUTONIUM-239,240 @C&) 

10/8/9 1 
10/8/9 1 
10/8/9 1 
10/8/91 
10110/91 

2.07 2.07 0.01 A 10.30 10.30 0.03 A 
3.14 3.14 0.00 A 20.34 20.34 0.02 A 
2.92 2.92 0.00 A 13.81 13.81 0.03 A 
0.93 0.93 0.00 A 8.74 8.74 0.01 V 
0.90 0.90 0.00 A 3.35 3.35 0.03 A 

PW87 
PTO88 
m 9 4  
PTO86 
PTO85 
PTO84 
PTl00 
PT093 
PT106 
PT113 
PTI 12 
PT121 
PT122 
PT 108 
PTl15 
PTO80 
PT08 1 
PTo68 
PT123 
PT109 
PT107 
PTO95 
PTO96 
PT104 
PT105 
PTll4 
PT119 
PTI 18 
PT120 
PT102 
PTlOl 
PTO92 

SSoo732STU2 
ssoo733sTu2 
ssoo734sTu2 
SS00736STU2 
SS0074oSTu2 
ssoo741sTu2 
SS00742STu2 
ss00743sTu2 
ss00744sTu2 
ssoo745sTU2 
SS00746STu2 
ss00747sTu2 
SSoo748STU2 
SSoo752STU2 
ssoo754sTu2 
SSOO764STu2 
SSoo765STu2 
ssoo799sTu2 
SSOllllST 
SS01112ST 
SS01114ST 
SSOlll5ST 
SSOll16ST 
SSOl134ST 
SSOl137ST 
SSOl138ST 
SSOl139ST 
SSOl156ST 
SSOl157ST 
SSOl158ST 
SSOl159ST 
SSOl160ST 

10110/91 
I0/10/9 I 
10110/91 
10110/91 
10110/91 
10110/91 
10110/91 
10110/91 
10111/91 
1011 1/91 
10114/91 
1011 419 1 
1 If27191 
11/10/92 
11110/92 
11110/92 

11/10/92 
1111 1/92 
1111 1/92 
1111 1/92 
1111 1/92 

1111 1/92 
1111 1/92 
1111 1/92 
1111 1/92 

0.30 

0.31 0.01 
0.18 0.01 
1.27 0.00 
1.82 0.00 
0.99 0.01 
0.30 0.00 
0.59 0.00 
0.39 0.01 
0.37 0.01 
0.09 0.00 
1.26 0.00 
0.71 0.00 
4.30 0.08 
0.12 0.00 
0.23 0.01 
0.53 0.01 

0.37 0.01 
0.47 0.00 
0.24 0.01 
0.75 0.01 
0.30 0.01 

0.99 0.01 
3.10 0.01 
0.57 0.01 
0.31 0.01 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 

A 
A 

1.58 0.01 
0.78 0.01 
6.90 0.03 
11.70 0.01 
5.80 0.03 
1.54 0.01 
2.61 0.01 
2.26 0.01 
2.71 0.03 
0.61 0.03 
8.74 0.03 
6.00 0.03 
23.00 0.08 
0.91 0.01 
1.46 0.11 
3.14 0.01 
5.06 0.01 
8.45 0.13 
2.94 0.01 
1.82 0.01 
4.47 0.01 
1.71 0.02 
0.66 0.01 
7.20 0.01 
50.30 0.01 
2.32 0.01 
2.12 0.01 

V 
A 
A 
A 
A 
A 
A 
A 
A 

V 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 

A 
PT079 SSOl169ST 11/11/92 I 3.711 3.71 0.01 I 22.961 22.96 0.02 A 
Number of Samples 31 33 
Number of Detects 31 33 
Mmimum Deteded 0.09 0.61 
Maxim Detected 4.30 50.30 
Average 1.10 7.46 
Standard Deviation 1.14 9.71 
t-value 1.697 1.697 
95% UCL I .45 10.33 

Mean of Ln(x) -0.40 
S.D. of In(x) 1.03 
H (0.95 a) 2.46 
95% UCL based on Lognormal 1.81 

1.41 
1.10 
2.53 
12.32 



ATTACHMENT H1 
TABLE 5 

95% UCL CONCENTRATION 

SURFACE SOIL ORGANICS AND METALS 
AOC NO.l, 10-ACRE AREA 

BIS(2-ETHYLHEXYL)PHTHALAE (ugkg) CHROMlUM (mgkg) 

SS200193 SS2OOOlWC 3/22/93 1 510.001 510.00 330.00 V 
SS200693 SS2ooo6WC 3/23/93 175.00 350.00 330.00 U V 
PTo15 SSOl127ST 
PTo16 SSOl126ST 
PTo2 1 SSOl122ST 
PTO28 SSOl125ST 

26.00 26.00 10.00 V 
10.80 10.80 10.00 V 
5.40 5.40 2.00 V 
6.70 6.70 2.00 V 
10.10 10.10 2.00 V 
6.00 6.00 2.00 V 

Number of Detects 
Mmimum Detected 
Maximum Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

Mean of Ln(x) 
S.D. of h(x) 
H(0.95~1) 
95% UCL based on Lognormal 

1 
510.00 
510.00 
342.50 
167.50 
6.3 14 

1090.33 

6 
5.40 
26.00 
10.83 
7.08 
2.0 I5 
16.66 

2.222 
0.580 
2.672 
21.81 



PT020 SS00802STU2 11/27/91 
PT029 SS00804STU2 31/27/93 
PT015 SSOll27ST 11/10/92 
PT019 SS00807STu2 11/27/91 
PTO16 SSOl126ST 11/10/92 
PTO28 SS00805STU2 11/27/91 
PTO21 SSOl122ST I1/10/92 
PTOlO ss00777sTu2 10/14/91 

Number of Detects 
Minimum Detected 
Maximum Detected 
Average 
Standard Deviation 
1-value 
95% UCL 

3.40 3.40 0.06 A 23.00 23.00 0.04 V 
160.00 160.00 0.24 A 950.00 950.00 0.83 A 

18.94 18.94 0.01 A 
22.00 22.00 0.07 A 120.00 120.00 0.76 A 
2.07 2.07 0.01 A 21.16 21.16 0.02 A 

110.00 110.00 0.08 A 380.00 380.00 0.58 A 
10.53 10.53 0.01 A '  59.63 59.63 0.02 A 
0.69 0.69 0.01 v 3.83 3.83 0.01 V 

Mean of Ln(x) 
S.D. of h (x )  
H(0.95.n) 
95% UCL based on Lognormal 

7 
0.69 

160.00 
44.10 
59.40 
1.943 
87.72 

2.40 
2.03 
6.85 

25,640 

8 
3.83 

950.00 
197.07 
307.3 1 

1.895 
402.96 

4.02 
1.79 
5.56 

11.777 
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ATTACHMENT H1 
TABLE 7 

95% UCL CONCENTRATION 

SURFACE SOIL ORGANICS AND METALS 
AOC NO. 1,30-ACRE AREA 

Location 
SS200193 
SS200293 
SS200393 
SS200493 
SS200693 
PT015 
PTO 1 6 
PT02 1 
PT028 

AROCLOR- 1254 (U&) AROCLOR- 1260 (ugkg) 
Field ID Sample Date Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 

SS2ooolWC 3/22/93 95.00 190.00 160.00 U V 95.00 190.00 160.00 ti V 
V 

V V 
V 85.00 170.00 160.00 ti V 

V 
85.00 170.00 160.00 U 

V 85.00 170.00 160.00 U 

ss2oO02wc 
ss2ooo3wc 
ss2ooo4wc 3/22/93 
SS2OOO6WC 3/23/93 85.00 170.00 160.00 ti 
SSOl127ST 
SSOl126ST 
SSOl122ST 
SSOl125ST 

970.00 970.00 160.00 
3/9/93 190.00 190.00 160.00 3/9/93 E 

PT034 SSOl124ST 
Number of Samples 5 5 
Number of Detects 2 2 
Minunurn Detected 190.00 240.00 
Maximum Detected 970 00 660.00 
Average 285.00 233 00 
Standard Deviation 344.78 221 46 
1-value 2 132 2 132 
95% IJCL 613 13 444 16 

Mean of Ln(x) NA NA 
S D of In(x) NA NA 
H(O 95.11) NA NA 
95% IJCL based on Lognomial tYA NA 
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ATTACHMENT H1 
TABLE 7 

95% UCL CONCENTRATION 

SURFACE SOIL ORGANICS AND METALS 
AOC NO. 1,3O-ACRE AREA 

SS200193 SS2wH)IWC 3/22/93 
SS200293 SS2OOO2WC 3/9/93 

510.00 510.00 330.00 V 26.00 26.00 10.00 V 

52.00 52.00 330.00 J A 10.20 10.20 2.00 V 

Mean of Ln(x) NA 
S.D. of In(%) NA 
H(0.95.n) N A  
95% 1 JCL based on Lognormal NA 

SS200393 SS2OOO3WC 3/9/93 185.00 370.00 330.00 U V 

SS200493 SS2OOO4WC 3/22/93 175.00 350.00 330.00 U V 

SS200693 SS2OOO6WC 3/23/93 175.00 350.00 330.00 U V 
PT015 SSOl127ST 
PTO16 SSOl126ST 
PTQ2 I SSOl122ST 
PT028 SSOl125ST 
PT034 SSOl124ST 

2.227 
0.446 
2.148 
14.10 

9.20 9.20 2.00 V 

11.30 11.30 10.00 V 

10.80 10.80 10.00 V 
5.40 5.40 2.00 V 

6.70 6.70 2.00 V 
10.10 10.10 2.00 V 
6.00 6.00 2.00 V 

7.20 1.20 2.00 V 
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PTO20 ss00802sTU2 3.40 3.40 0.06 A 
PTO29 SSoO804STU2 160.00 160.00 0.24 A 
PM15 SS01127ST 11/10/92 
PM19 ss00807sTu2 11R7/91 22.00 22.00 0.07 A 

PTO32 SS00778STU2 10/14/9 1 10.55 10.55 0.08 V 
PM34 SS01124ST 11/10/92 53.02 53.02 0.00 
PTO35 SS00798STU2 11/26/91 26.00 26.00 0.45 A 
PTO16 SS01126ST 11/10/92 2.07 0.01 A 
PT021 SSOl122ST 11/10/92 10.53 10.53 0.01 A 
PTOlO SSoO777STU2 10/14/9 1 0.69 0.69 0.01 V 
PTO46 SSOO795STU2 IlR6/91 

PTO28 SSOO805STU2 11/27/91 ri 110.00 0.08 A 

Mean of Ln(x) 
S.D. of h(x)  
H(0.95~1) 
95% UCL based on Lognormal 

23.00 23.00 0.04 V 
950.00 950.00 0.83 A 

18.94 18.94 0.01 A 
120.00 120.00 0.76 A 
380.00 380.00 0.58 A 
44.72 44.72 0.04 V 

307.30 307.30 0.44 
380.00 380.00 0.27 A 
21.16 21.16 0.02 A 
59.63 59.63 0.02 A 
3.83 3.83 0.01 V 

7300.00 7300.00 1.80 A 

2.64 
1.75 
4.79 

1,043 

4.71 
2.07 
5.1 1 

223 13 



ATTACHMENT H1 
TABLE 9 

95% UCL CONCENTRATION 

SURFACE SOIL ORGANICS AND METALS 
AOC NO. 1, SO-ACRE AREA 

AROCLOR- 1254 (ugkg) AROCLOR- 1260 (ugkg) 
Location Field ID Sample Date Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 
SS200193 SS2OOOlWC 3/22/93 95.00 190.00 160.00 tJ V 95.00 190.00 160.00 U V 

660.00 660.00 160.00 V 
V 240.00 240.00 160.00 V 

SS200493 SS2OOO4WC 3/22/93 85.00 170.00 160.00 U V 85.00 170.00 160.00 U 

SS200293 SS2OOO2WC 
SS200393 SS2OOO3WC v E  V 

970.00 970.00 160.00 
3/9/93 190.00 190.00 160.00 3/9/93 E 

SS200693 
SS200793' 
PTO15 
PTO I6 
PTo2 1 
PTO28 
PTo34 
PT053 

SS2o006WC 3/23/93 85.00 170.00 160.00 U V 85.00 170.00 160.00 U V 
SS2OOO7WC 3/10/93 90.00 180.00 160.00 U V 90.00 180.00 160.00 U V 
SSOl127ST 
SSOl126ST 
SSOl122ST 
SSOl125ST 
SSOl124ST 
SSOl128ST 

PTo67 SS01131ST 
Number of Samples 6 6 
Number of D e w  
Minimum Detmd 
Maximum Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

2 
190.00 
970.00 
252.50 
323.02 
2.01 5 

5 18.22 

Mean of Ln(x) NA 
S.D. of In(x) NA 
H(0.95~1) NA 
95% UCL based on Lognormal NA 

2 
240.00 
660.00 
209.17 
209.07 
2.015 

381.15 

NA 
NA 
NA 
NA 



ss200193 ss2o0o1wc 342193 
SS200293 SS2O002WC 3/9/93 

Number of Detects 
Minunum Detected 
Maximum Detected 
Average 
Standard Deviation 
t-value 
9S7" UCL 

510.00 510.00 330.00 A V 26.00 26.00 10.00 V 
52.00 52.00 330.00 J A 10.20 10.20 2.00 V 

Mean of Ln(x) NA 
S.D. of In(x) NA 
H(0.958) NA 
95% IJCL based on Lognormal NA 

SS200393 SS2o0o3WC 3/9/93 185.00 370.00 330.00 U V 
SS200493 SS2OOO4WC 3/22/93 175.00 350.00 330.00 U V 
SS200693 SS2OOO6WC 3/23/93 175.00 350.00 330.00 U V 
SS200793* SS20007WC 3/10I93 190.00 380.00 330.00 U V 
PTO 1 5 SSOl127ST 
PTo16 SSOl126ST 
PT02 I SSOl122ST 
PT028 SSOl125ST 
PT034 SSOl124ST 
PT053 SSOl128ST 
PT067 SS01131ST 

2 
52.00 

510.00 
214.50 
140.43 
2.015 

330.02 

9.20 9.20 2.00 V 
11.30 11.30 10.00 V 
10.80 10.80 10.00 V 
13.00 13.00 2.00 V 
5.40 5.40 2.00 V 
6.70 6.70 2.00 V 

10.10 10.10 2.00 V 
6.00 6.00 2.00 V 
7.20 7.20 2.00 V 
9.20 9.20 2.00 V 

10.20 10.20 2.00 V 
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13 
5.40 

26.00 
10.4 1 
4.98 

1.782 
12.87 

2.260 
0.398 
2.00s 
13.06 



Location Field ID SampleDate Result SQL CDRL Qual Valid. Qual Result 
PTO20 SS00802STU2 11/27/91 A 23.00 
PTO29 SS00804STU2 11/27/91 A 950.00 
PTO15 SSOl127ST 11/10/92 18.94 
PTO19 SSOO807STU2 11/27/91 22.00 22.00 0.07 A 120.00 
PTO28 SS00805STU2 11/27/91 110.00 110.00 0.08 A 380.00 
PTO32 SS00778STU2 10/14/91 10.55 10.55 0.08 V 44.72 

307.30 
A 380.00 

PTO34 SSOl124ST 11/10/92 ~ 53.02 0.00 
FIB35 SS00798STU2 11/26/91 26.00 26.00 0.45 
PTO16 SSOl126ST 11/10/92 2.07 0.01 A 21.16 
PM21 SSOl122ST 11/10/92 10.53 10.53 0.01 A 59.63 
PTOlO SSOO777STU2 10/14/91 0.69 0.69 0.01 V 3.83 
PT046 SS00795STU2 11 R6/9 1 7300.00 
PT045 SS00789STU2 13/25/91 260.00 
PTO55 SS00793STU2 11/26/91 200.00 
PTO54 SS0079OSTU2 11/26/91 120.00 

A 19.99 
A 5.95 

2.70 

PTO53 SSOl128ST 11/10/92 
PTO52 SS0073OSTU2 1 0/8/9 1 
PTO61 SSOO788STU2 11/25/91 

Mean of Ln(x) 2.34 
S.D. of h(x)  1.75 
H(0.95.n) 4.41 
95% UCL based on Lognormal 484.5 

SQL CDRL Qual Valid. Qual 
23.00 0.04 V 

950.00 0.83 A 
18.94 0.01 A 

120.00 0.76 A 
380.00 0.58 A 
44.72 0.04 V 

307.30 0.44 
380.00 0.27 A 
21.16 0.02 A 
59.63 0.02 A 
3.83 0.01 V 

7300.00 1.80 A 
260.00 0.84 A 
200.00 0.35 A 
120.00 1.10 A 
19.99 0.41 A 
5.95 0.02 A 
2.10 0.06 A 

4.33 
2.04 
4.42 

5,454 

(4040 IW)(SSSOARADXLS)(3/27,9S 6 OS PhT) Page 1 of 1 



ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL VOCs 

ETRACHLOROETHENE (ug/kg) 
Location Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid. Qual 

2 3.00 6.00 5.00 u B217389 
B217389 
B217389 
B217389 
8217389 
B217389 
B2 17 389 
B2 17589 
B217589 
B217589 
B217589 
B3 15289 
B215389 
B215389 
8215389 
B218189 
B218189 
B218189 
B218 189 
B218 189 
821 8189 
8218 189 
B218589 
8218589 
B218589 
B218589 
8218589 
B218689 
821 8689 
B218689 
8 2  I8689 
B218789 
B218789 
B218789 
821 8989 
8218989 
8218989 
B218989 
8318889 
83  18889 
B3 19789 
B319789 
B319789 
B319789 
83  19789 
8319789 
B7 I9789 
B’l19789 
H 7  I9789 
0059 1 
01 I91 
07491 

11091 
0 l X C ) l  
( I Z 7 0 l  

01101 

5589BR0002 
5589BR0204 
5589830405 
5589BR0708 
5589BR1011 
5589BR 121 3 
5589BR1315 
5789BR0002 
5789BR0406 
5789BR0910 
5789BR1214 
5989BR1012 
82153890204 
82153890608 
B2153891011 
B2181890002 
B2181890810 
B218189 1214 
B218189 16 18 
82181892022 
821 8189293 1 
82181893536 
8 2  1 8589oO2 
B2185890406 
821 858908 10 
B2185891214 
B218589 161 8 
B2186890002 
B2186890406 
82186890810 
B2186891214 
B2187890002 
B2187890406 
B2187890810 
82189890002 
821 89890406 
82 1898908 10 
B218989 1214 
B3188890406 
83188890810 
B3 19789ooO2 
B3197890406 
B3197890810 
B3 I9789 I214 
83197891618 
B3197892022 
83197892126 
~319789283n 
81197893234 
B11oOo22WC112 
BH00030WCU2 
B H 0 4  0 W C (12 
B H0004 2 WCUZ 
Bl1o0O44Wcll2 
Bl10004hWCU? 
l~H(HXlSOVv(’1  I ?  

9/26/89 
9/26/89 
9/26/89 
9/26/89 
9/26/89 
9/26/89 
9/26/89 
1011 7/89 
10/17/89 
10/17/89 
10/17/89 
10/26/89 
10/31/89 
10/31/89 
10/31/89 
11/6/89 
11/6/89 
11/6/89 
11/6/89 
11/6/89 
11/6/89 
1 ln/89 

11/10/89 
11/10/89 
11/10/89 
10/10/89 
11/10/89 
11/13/89 
11/13/89 
1 111 3/89 
11/13/89 
11/15/89 
11/15/89 
11/15/89 
11/27/89 
11/27/89 
11/27/89 
11/27/89 
11/17/89 
11/17/89 
1/18/90 
1/18/90 
1/18/90 
1/18/90 
1/18/90 
1/18/90 

1/18/90 
1/18/90 
1 O/Y/Y I 

11/84)1 
1 l / I  ID1 
11/1IDl 
I1/12/Yl 

1 / I  xm 

I n/ i 719 1 

I I / ]  3r) I 

0 
2 
4 
7 
10 
12 
13 
0 
4 
9 
12 
10 
2 
6 
10 
0 
8 
12 
16 
20 
29 
35 
0 
4 
8 
12 
16 
0 
4 
8 
12 
0 
4 
8 
0 
4 
8 
12 
4 
8 
0 
4 
8 
12 
16 
20 
24 
28 
32 
5.5 
8.7 
6.1 
8.7 
7.8 
8.6 
13.6 

3.8 
5 
8 

10.8 
13 

14.6 
2 
5 
10 
13 
11 
4 

7.5 
11  
0.8 
9.8 
13.8 
17 
22 

30.6 
36 
1.4 
6 

9.3 
13 
17 
2 

5.3 
9.5 
13.3 
1.5 
5.3 
9.2 
1.7 
5.4 
8.9 
13 
5.2 

4.50 
4 .00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
3.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.00 
2.50 
2.50 
2.00 
3.00 
2.50 
2.50 
2.50 
2.50 
3.00 
3.00 
2.50 
2.50 
3.00 
3 .00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

8.9 
2 -1 
5 2.50 

9.3 
14 

17.5 
22 
26 
30 
3 1  
5.7 
X . 0  
6.3 
8.9 
x .1  
x 9 

I 3 .o 

2.50 
3.00 
2.50 
3 .OO 
3 .oo 
3.00 
3.00 
3 .00 
7 .OO 
7.00 
3.00 
3.00 

9.00 
8.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
6.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.00 
5.00 
5 .00 
4.00 
6.00 
5.00 
5.00 
5.00 
5.00 
6.00 
6.00 
5.00 
5.00 
6.00 
6.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
2.00 
5.00 
5.00 
6.00 
5.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.(N 
h.(N 
6.00 
h.0n 

6.W 

I .on 

5.00 UJ 
5.00 UJ 
5.00 u 
5.00 u 
5.00 UJ 
5.00 u 
5.00 UJ 
5.00 u 
5.00 u 
5.00 u 
5.00 UJ 
5.00 u 
5.00 u 
5.00 u 
5.00 UJ 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 U 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 1.1 
5.00 u 
5.00 l i  

5.(N s 

V 
A 
A 
V 
V 
A 
V 
A 
V 
V 
V 
A 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
v 
V 
V 
V 
V 
V 
V 
V 
V 
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ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL VOCs 

TETRACHLOROETHENE (ug/kg) 
Location Field ID Sample Date Dep thFrom DepthTo Result SQL CDRL Qual Valid. Qual 

2 3 .00 6.00 5.00 u V B217389 
0309 1 
12591 
1269 1 
11291 
05391 
03791 
0379 1 
11591 
11691 
03391 
02191 
01491 
12391 
10191 
10191 
10191 
10191 
10191 
10191 
1029 1 
10291 
1029 1 
10491 
10491 
1049 1 
10891 
10891 
10891 
10891 
10891 
1089 1 
10891 
10891 
10891 
10991 
1099 1 
10991 
10991 
1099 1 
10991 
10991 
10991 
10991 
10991 
10791 
10791 
10791 
10791 
10791 
10791 
10791 
10791 
1079 1 
I079 1 
08391 

5589BR0002 
BH00052WCU2 
BH00070WCU2 
BH00072WCU2 
BH00080WCU2 
BH00082WCU2 
BH00098WCU2 
BH00100WCU2 
BH00103 WCUZ 
BHOOlO5 WCU2 
BH00107WCU2 
BH00115WCU2 
BHOOl35WCU2 
BH00140WCU2 
BH00152WCU2 
BH00154WCU2 
BHOOl55WCU2 
BHOOl57WCU2 
BHOOl58WCU2 
BH00159WCU2 
BH00175WCU2 
BH00176WCU2 
BH00178WCU2 
BHOOl99WCU2 
BH00201 WCU2 
BH00202WCU2 
BH00215WCU2 
BH00223WCU2 
BH00224WCU2 
BH00226WCU2 
BH00227WCU2 
BH00229WCU2 
BH0023 1 WCU2 
BH00233 WCU2 
B H00235 WCU2 
BH00240WCU2 
BH00242WCU2 
BH00243WCU2 
BH00245WCU2 
BH00246WCU2 
BH00249 WCUZ 
BH0025 1 WCUZ 
BH00253WCU2 
BH00254WCU2 
BH00256WCU2 
BH00264WCU2 
BH00266WCU2 
BH00267W('U2 
BH00268WCU2 
BH00270WCU2 
BH00272WClJ2 
BH00277 W('1;2 
BH00275WClJ2 
BH00276WCI'2 
B110027XWT'1'2 
B H002 84 WC1J2 

~~ 

9/26/89 
11/14/91 
12/30/9 1 

1 /2/92 
911 819 1 
9R0/91 
10/10/91 
1 0/10/9 1 
10/14/9 1 
10/15/9 1 
1011 8/9 1 
11/4/91 
12/4/91 

12/20/9 1 
I u2/9 1 
1 U3/9 1 
12/3/9 1 
12/3/9 1 
12131'9 1 
12/3/9 1 
12/6/9 1 
121619 1 
12/6/9 1 
12/11/91 
12/11/91 
1211 1/91 
1211 319 1 
12/16/91 
12/16/9 1 
12/16/91 
12/16/91 
12/16/91 
12/16/9 1 
12/16/91 
12/16/91 
1 211 719 1 
12/17/91 
12/17/91 
12/17/91 
1211719 1 
1211 8/9 1 
12/18/9 1 
1211 8/9 1 
12/18/9 1 
I2/18/9 1 

1 Pi92 
1/7/92 
3/7/92 
1/7/92 

1/8/92 
1/8/92 
1/8/92 
1/8/92 
I IXD2 

1 EOD2 

1/8/92 

0 
18.6 
21.8 
22.8 
26.6 
26.6 
5.6 

29.2 
4.1 

29.5 
13 

20.2 
3.4 

26.4 
2.8 
6.3 
7.8 
9.9 
10.5 
13.1 
2.8 
7.1 
10.6 
3.4 
6.8 
10.6 
2.3 
10.8 
14.5 
18.9 
22.6 
27.2 
31.3 
35.5 
39.4 
2.5 
6.9 
10.5 
14.2 
18.7 
23.3 
27 I 
30.6 
35 

39.2 
6.F 
8. 
15,s 
1 8 i. 
23.? 
26.4 
31.8 
35.x 
39 k 

43.8 
4.3 

18.9 
22 
23 

26.8 
26.8 
5.8 

29.4 
4.3 

29.7 
13.2 
20.4 
3.6 

26.6 
3 

6.5 
8 

10.1 
10.7 
13.3 

3 
7.3 
10.8 
3.6 
7 

10.8 

3.00 
3.00 
3 .00 
3.00 
3.00 
3.00 
2.50 
3.00 
2.50 

1600.00 

2.50 12.001 
2.50 
2.50 1 4 . 0 0 1  

2.5 
11  

14.7 
19.1 
22.8 
27.4 
3 I .5 
35.7 
39.6 
2.1 
7.1 
10.7 
14.4 
18.9 
23.5 
27.6 
30.8 
35.2 
39.4 

7 
8.5 
16 
I 8.8 
23.X 
26.6 
32 
36 
4 0  
4 4  
4.5 
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3.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
3.00 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
3.00 
2.50 
2.50 
2.50 
3.00 
1.00 
2.50 
2.50 
3.00 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
5.00 
6.00 
5.00 
5.00 

150.00 
5.00 
5.00 

13000000.00 
3 1oooo.00 
5 3 m . 0 0  

5200.00 
1600.00 
4700.00 

12000.00 
5.00 
2.00 
5.00 
5.00 
4.00 
6.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
6.00 
5.00  
5.00 
5.00 
5.00 
5.00 
5.00 
6.00 
5.00 
5 .CIO 

5.00 
6.00 
6.00 
5.(Kl 
5.00 
6 00 

5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 D 
5.00 J 
5.00 u 

62oooO.00 D 
12000.00 
25000.00 

6200.00 J 
1600.00 J 
6200.00 J 

5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 c' 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 11 
5.00 u 
5.00 U 
5.00 u 
5 .00  L' 
5 .00  ti 
5.M) 1 '  
5.00 11 

5.00 1: 
5.00 11 
5.00 1 '  
5 . W  1 ;  
S.tl!I 1 :  

5.00 1 1  

620.00 

V 
V 
V 
V 
V 
V 
V 
V 

JA 

V 

V 
V 
A 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
V 
v 
\' 
v 
v 
v 
\ 

\ '  

L' 



ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL vocs 
TETRACHLOROETHENE (uglkg) 

Locahon Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid. Qual 
B2 17389 
08391 
08391 
08391 
08391 
08391 
0839 1 
08391 
08391 
08191 
08191 
08191 
08191 
08191 
08191 
08191 
08191 
08091 
0799 1 
07991 
0799 1 
0799 1 
0699 1 
09991 
09991 
0999 1 
0999 1 
0999 1 
0999 1 
09891 
09891 
09891 
10391 
10391 
10391 
10391 
1039 1 
07891 
07891 
0789 I 
0789 I 
10691 
10691 
1069 1 
1069 I 
1069 1 
IO69 I 
1069 I 
IO69 I 
0859 1 
on59 I 

on591 
08591 

(18591 
ox591 
0x541 I 

5589BR0002 
BH00285WCU2 
BH00286WCU2 
BH00288WCU2 
BH00290WCU2 
BHOO291 WCU2 
BH00293 WCU2 
BH00295WCU2 
BH00297WCU2 
BH00303WCU2 
BH00304WCU2 
BH00306WCU2 
BH00308WCU2 
BH00310WCU2 
BH003 13 WCU2 
BH003 15WCU2 
BH00316WCU2 
BH0032 1 WCU2 
BH00330WCU2 
BH00331WCU2 
BH003 3 3 WCU2 
BH00335WCU2 
BH00350WCU2 
BH00353 WCU2 
BH00354WCU2 
BH00356WCU2 
BH00358WCU2 
BH00359WCU2 
BH00360WCU2 
BH00363WCU2 
BH00364WCU2 
BH00366 WCU2 
BH00371 WCU2 
BH00372WCU2 
BH00374WCU2 
BH00376WCU2 
BH00378WCU2 
BH00393WCU2 
BH00396WCU2 
BH00397WCU2 
BH00399WCU2 
BH00406WCU2 
BH00408WCU2 
BH00409WCU2 
BH004 I 1 WCU2 
BH00413WCU2 
BHWl4WCU2 
RHO04 I7WCU2 
BHW18WCU2 
B HOW 2XWClJ2 
BH00430WCU2 
B HO0432W('U? 
R H o ( u  3 7 w c u 2  
BI~O04?5WCU? 
R l { o ( u  17 W('U? 
H I  lo(U 7 0  wcu 2 

1/20/92 
1 R0192 
1/20/92 
1 /20/92 
1/20/92 
1R0/92 
1 ROD2 
1/21/92 
1/23/92 
1/23/92 
1 R3D2 
1 R3/92 
1 R3/92 
1/23/92 
1/23/92 
1 R4D2 
1 R8/92 
2/3/92 
2/3/92 
2/3/92 
2/3/92 
2/26/92 
12/2/9 1 
12/2/9 1 
12/2/9 1 
12/2/9 1 
12/2/9 1 
12/2/9 1 
12/3/91 
12/3/9 1 
12/3/9 1 
121919 1 
12/9/9 1 
12/9/9 1 
12/9/9 1 
12/9/9 1 
12/12/91 
1 211 2/9 1 
1 211 2/9 1 
1211 2/9 1 
1/10/92 
1/10/92 
1/10/92 
1/10/92 
1 11 OD2 
1/10/92 
1/13/92 
1/13/92 
1/1411)2 
1/15/92 
1/15iy2 
1/15/92 
1/15/92 
l i l 5 i y 2  
l i l 5 i y 2  

0 
9.2 
12.2 
16.1 
21.6 
24.3 
29.7 
32.9 
37.7 
1.2 
7.2 
10.3 
14.8 
19.7 
26.1 
31.7 
35 
2.9 
2.8 
6.7 
11.4 
15.2 
2.2 
3.1 
6.8 
11 

15.6 
17.6 
19.6 
3.1 
6.3 
10.5 
3.1 
6.7 
10.6 
14.6 
23.1 
2.8 
6.5 
10.5 
16.1 
2.8 
6.6 
11.4 
15.1 
19.8 
23.8 
26.8 
30.6 
2.5 
7.5 
10.7 
14.6 
26 

35.8 
39.1 

2 3.00 
9.4 3.00 
12.4 3.00 
16.3 3.00 
21.8 3.00 

37.9 1 2.001 
I .4 
7.4 
10.5 
15 

19.9 
26.3 
31.9 
35.2 
3.1 
3 

6.9 
11.6 
15.4 
2.4 
3.3 
7 

11.2 
15.8 
17.8 
19.8 
3.3 
6.5 
10.7 
3.3 
6.9 
10.8 
14.8 
23.3 

3 
6.7 
10.7 
16.3 

3 
6.8 
11.6 
15.3 
20 
24 
27 

30.X 
2.1 
7.7 
10.0 

14.8 

3.00 
3 .OO 
2.50 
2.50 
3.00 
3.00 
2.50 
2.50 
2.50 
3.00 
3 .00 
2.50 
2.50 
3 .OO 
3 .00 
2.50 
3 .oo 
1.00 
3.00 

2.50 
2.50 

3.00 
2.50 
2.50 
2.50 
3.00 
3.00 
3.00 
2.50 
3.00 
2.50 
3.00 
3.00 
3.00 

I 180.001 

26.2 3.00 
36 I 5 . O d  

39.6 3 . 0 0  

6.00 
6.00 
6.00 
6.00 
6 .00 
5.00 
5.00 
6.00 

6.00 
5.00 
5.00 
5.00 
6.00 
6.00 
6.00 
5.00 
6.00 
5.00 
6.00 
6.00 
6.00 
6.00 
5.00 
8.00 

13.00 
48.00 

100.00 
180.00 

5.00 
1 .00 
3.00 
6.00 
6.00 
5 .00 
5.00 
6.00 
6.00 
5.00 
5.00 
5 .00 
6.00 
6.00 
5 .00 
5.00 
6.00 
6.00 
5.00 
6.0(1 
6 00 
6.00 
5.00 
5.00 
6.00 
5 .oo 
6.00  

2.00 

5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 J 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 u 
5.00 J 
5.00 J 
5.00 U 
5.00 U 
5.00 u 
5.00 u 
5.00 U 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 LI 
5.00 1; 

5.00 LI 
5.00 I: 
5.00 Ii 
5.00 I! 
5.oC7 J 
5.w ti 

V 
JA 
JA 
V 
V 
V 
A 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
JA 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
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ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL VOCs 

TETRACHLOROETHENJ! (ug/kg) 
Location Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid.Qual 
B217389 5589BR0002 2 3 .00 6.00 5.00 u 
0849 1 
0849 1 
08491 
0849 1 
08291 
0829 1 
0829 1 
10591 
10591 
10591 
10591 
07391 
0709 1 
0709 1 
07091 
06791 
06791 
06791 
0879 1 
08791 
0879 1 
08791 
0669 1 
0669 1 
0669 1 
0869 1 
08691 
08691 
0889 1 
08891 
08891 
0259 1 
03991 
0099 1 
01091 
0729 1 
0729 1 
0909 1 
0909 1 
0909 1 
0899 1 
0899 1 
0899 1 
0899 1 
13491 
0079 1 
0079 1 
09191 
09191 
07191 
07191 
07191 
0769 I 
0969 1 
0970 I 

BH00446WCU2 
BH00447WCU2 
BH00449WCU2 
BH0045 1 WCUZ 
BH00456WCU2 
BH00457WCU2 
BH00459WCU2 
BH00466WCU2 
BH00467WCU2 
BH00468WCU2 
BH00470WCU2 
BH00473WCU2 
BHOOQ82WCU2 
BH00483WCU2 
BH00485WCU2 
BH00488WCU2 
B H m 8 9  WCUZ 
BH00492WCU2 
BH00503WCU2 
BH00504WCU2 
BH00506WCU2 
BH00508WCU2 
BH005 16WCU2 
BH005 17WCU2 
BH005 19WCU2 
BH00528WCU2 
BH00529WCU2 
BH0053 1 WCU2 
BH00547WCU2 
BH00548WCU2 
BH0055 1 WCU2 
BH00571 WCU2 
BH00579WCU2 
BH00629WCU2 
BH0063 1 WCUZ 
BH00716WCU2 
BH007 17WCU2 
BH00725WCU2 
BH00726WCU2 
BH00728WCU2 
BH00739WCU2 
BH00740WCU2 
BH00742WCU2 
BH00744WCU2 
BH0077 I WCU2 
BH00775WCU2 
BH00776 WCU2 
BH00959WCU2 
BH00961 WC112 
BH00977WCU2 
BH00978WCI 12 
BH00981 WC.112 
Bll0 1202WCI !2  
BH0 1208WCI 12 
H11012 l6W('I'? 

9/26/89 
1 ROD2 
1 ROD2 
I R9/92 
1 ROD2 
1/22/92 
1/22/92 
1/22/92 
2/4/92 
2/4/92 
2/4/92 
2/4/92 
2/10/92 
2/12/92 
2/12/92 
2/12/92 
211 3/92 
2/13/92 
2/14/92 
2/21/92 
2/21/92 
2/21/92 
2/21/92 
2/25/92 
2/25/92 
2125192 
2/27/92 
2/27/92 
2/27/92 
3/3/92 
3/3/92 
3/3/92 
311 3/92 
3120192 
2/5/92 
2/6/92 
3/2/92 
3/2/92 
3/3/92 
3/3/92 
3/3/92 
3/10/92 
3/10/92 
3/10/92 
3/10/92 
4/8/92 
4/14/92 
411 4192 
7/6/02 
3/6/92 
1/12/92 
311 2192 
311 3/92 
2R1/92 
2R4/92 
2R5192 

0 
2.5 
6.9 
10.5 
14.4 
2.7 
7.5 
10.7 

6 
15.8 
10.6 
17.6 
2.6 
3.1 
6.6 
13.1 
2.2 
6.6 
11 
1.7 
4.8 
10.6 
12.5 
2.4 
6.3 
10.5 

3 
6.5 
I0.S 
3.2 
6.6 
10.6 
36.6 
27.4 
13.3 
3.6 
2.7 
10.1 
2.a 
6.6 
10.: 
2.4 
6.3 
10.7 
14.5 
9.1 
15.>; 
19.; 
2.7 
7 

2.7 
7. I 
10.5 
3.7 
3.5 
3.9 

2.7 
7.1 
10.7 
14.6 
2.9 
7.7 
10.9 
6.2 
16 

10.8 
17.8 
2.8 
3.3 
6.8 
13.3 
2.4 
6.8 
11.2 
1.9 
5 

10.8 
12.7 
2.6 
6.5 
10.7 
3.2 
6.7 
10.7 
3.4 
6.8 
10.8 
36.8 
27.6 
13.5 
3.8 
2.9 
10.5 
2.6 
6.8 
10.4 
2.6 
6.5 
10.9 
14.7 
9.3 
16 

19.6 
2.9 
7.2 
2.9 
7.1 
10.7 
3 9  
3.7 
4 . 1  

3.00 
2.50 
3.00 
2.50 

15.00 
2.50 
3.00 

2.50 
2.50 
2.50 
3.00 
2.50 
3.00 

1 4.001 
2.50 
3.00 
2.50 
3.00 

2.50 
6.00 
3.00 fl 
3.00 
3.50 
3 .OO 
3 .00 
3.00 
2.50 
2.50 
3.00 
2.50 
3.00 
3.00 
3 .OO 
2.50 
2.50 
3.00 
3 .OO 
3.00 
3 .OO 
7 .00 
3.00 

. 3.00 
2 . 5 0  
3.00 
3 .00 

-2.01 

6.00 
5.00 
6.00 
5.00 

30.00 
5.00 
6.00 
6.00 
2.00 
5.00 
6.00 
2.00 
5.00 
5.00 
5.00 
6.00 
5.00 
6.00 
4.00 
5.00 
6.00 
5.00 
6.00 

28.00 
5.00 

12.00 
6 .OO 
5 .00 
9 .00 
1 .00 
6.00 
7 .OO 
6.00 
6.00 
6.00 
5.00 
5.00 
6.00 
5.00 
6.00 
6.00 
6.00 
5 .00 
5.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
5.00 
6.00 
6.00 
2.00 

5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 c 
5.00 u 
5.K) I! 
S.(XI I ;  
5.00 I '  
5.N) I '  
5.00 I '  
5.no I .  
5.(HI I '  
5.00 J 

V 
V 

JA 
JA 
V 
V 
V 
V 
V 
A 
V 
V 
A 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
v 
V 

V 
V 
\' 
\' 
\ 

\ 

\' 
\' 

A 
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ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL VOCs 

ETRACHLOROETHENE (ug/kg) 
Location Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid. Qual 

2 7.00 6.00 5.00 u V B217389 
0979 1 
0759 1 
07591 
0749 1 
12791 
1279 1 
0659 1 
06591 
09391 
09391 
09591 
21793 
21793 
21793 
21793 
21793 
21793 
21793 
21793 
24793 
24793 
24493 
24693 
24593 
24093 
24093 
24093 
24 193 
BH2287 
BH2287 
BH2387 
BH2387 
BH2487 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 
BH2887 
81-12987 
BH2987 
46792 
46792 
46792 
46792 
BH3087 
BH3087 
BH3187 
8113 187 
BH3187 
HH32X7 
13 H 3 28 7 
I31 I3287 
lil113 87 
Ii t 13 3 87 

5589BR0002 
BH012 17WCU2 
BHO 1225 WCUZ 
BH01226WCU2 
BH0123 1 WCUZ 
BH01237WCU2 
BH01238WCU2 
BHOl247WCU2 
BHO 1248WCU2 
BH01287WCU2 
BH01288WCU2 
BH01292WCU2 
BH20285 WC 
BH203lSWC 
BH203 16WC 
BH20317WC 
BH203 18WC 
BH20326 WC 
BH20327WC 
BH20328WC 
BH20600WC 
BH20601 WC 
BH20604WC 
BH20607WC 
BH20608WC 
BH206 1 1 WC 
BH206 13WC 
BH206 14WC 
BH20625WC 
BH22870009 
BH22871018 
BH23870008 
BH238708CT 
BH24870002 
BH248705CT 
BH25870009 
BH26870003 
BH27870010 
BH288700WT 
BH28870104 
BH29870010 
BH298713CT 
BH303001T 
BH303011T 
BH303021T 
BH303031T 
BH30870010 
BH7087 1020 
Btt31870019 
B11318717('T 
BH3 187 16BK 
BH32870WX 
BH328708 I5 
BH32R716('I 
B 11 3 3 87O0()4 
13 I 13 7 8 7 OX I 5 

9/26/89 
2/25/92 
2/26/92 
2/26/92 
2/26/92 
2/27/92 
2/27/92 
3/2/92 
3/2/92 
3/17/92 
3/17/92 
311 7/92 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
8/9/93 
8/9/93 
8/12/93 
8/12/93 
811 3/93 
8/16/93 
8/16/93 
8/16/93 
8/23/93 
7/9/87 
7/9/87 
7/1/87 
7/1/87 
7/8/87 
7/8/87 
611 8/87 
7/16/87 
7/6/87 
7/13/87 
7/13/87 
611 2/87 
6/12/87 
6/2/92 
6/2/92 
6/2/92 
6/2/92 
611 6/87 
6/16/87 
8/4/87 
8/4/87 
8/4/87 
8/3/87 
8/3/87 
8/7/87 
7/70/87 
7130187 

0 
7.8 
3.9 
7.8 
2.8 
2.8 
7.8 
3.6 
7.4 
2.8 
7.5 
2.8 

23.1 
27.5 
31.6 
35.1 
39 

42.9 
47 

49.7 
7.7 
7.7 
7.4 
7.5 
7.5 
1.6 
7.6 
15.1 
7.5 
0 

10.6 
0 

7.2 
0 

2.43 
0 

0.3 
0 
0 

0.9 
0 

9.7 
I .75 
0 
5 
10 
0 

11.5 
0 

11.7 
15.7 
0 
8 

15.1 
0 
7.8 

8 
4.1 
8 
3 
3 
8 

3.8 
7.6 
3 

7.7 
3 

23.4 
27.8 
31.9 
35.4 
39.3 
43.2 
47.3 
50 
8 
8 

7.7 
7.8 

I 2.001 
3.00 
3 .00 
3 .OO 
3 .00 
3.00 
3.00 
2.50 
3.00 
3 .00 
3 .00 

I 26oooO.001 , I 

2.50 12.001 
7.8 

7.8 3.00 
15.3 
7.8 2.50 
9.3 12.50 
18.4 12.50 
7.5 12.50 
8.2 12.50 

2.43 2.50 

1.8 fl 

4.85 12.50 

2.5 3 .00 
9 -1 

4.8 
0.9 
3.75 

I O  
12.7 

2 
5 
10 
15 
9 

17.15 
11.7 
12.6 

22.85 
X 
IS 

16.2 
4 

14.7 

12.50 
12.50 
12.50 
12.50 
12.50 
3.50 
3.00 
2.50 
3.00 
2.50 

12.50 
12.50 
12.so 
1?.50 
I ?.5(1 

2.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
5.00 
6.00 
6.00 
6.00 

130.00 
170.00 
100.00 
32.00 
4.00 
5.00 
5.00 
7.00 

1100000.00 
260000.00 

5.00 
2.00 
5.00 

15.00 
6.00 

23.00 
5.00 

25.00 
25.00 
25.00 
25.00 
5.00 

25.00 
130.00 

6.00 
25.00 
25.00 
25.00 
25.00 
25.00 

7 .00 
6.00 
5.00 
6.00 
5.00 

25.00 
16.00 
20.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 
5.00 
5.00 
5.00 
5.00 J 
5.00 J 
5.00 J 
5.00 
5.00 
,500 
5.00 u 
5.00 J 
5.00 u 

11.00 
6.00 U 
6.00 
5.00 u 

U 
U 
U 
U 

5.00 u 
U 

6.00 U 
U 
U 
U 
U 
U 

5.00 U 
5.00 u 
5.00 lJ  
5.00 U 
5.00 u 

U 
J 
J 
U 
U 
II 
lU 
11 
l i  

A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
A 
A 
V 
V 
V 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

V 
V 
V 
V 

Page 5 of 7 



ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL VOCs 

TETRACHLOROETHENE (ugntg) 
Location Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid. Qual 
B217389 5589BR0002 91226189 2 3.00 
BH3487 
BH3487 
BH3487 
BH3587 
BH3687 
BH3687 
BH3787 
BH3787 
BH3787 
BH3887 
BH3887 
BH3987 
BH3987 
BH3987 
BH3987 
BH4087 
BH4087 
BH4087 
BH4187 
BH4187 
BH4187 
BH4 187 
BH4287 
BH4387 
BH4387 
BH4387 
BH4387 
BH4387 
BH4487 
BH4487 
BH4587 
BH4587 
83-14687 
BH4787 
BH4787 
BH4787 
884787 
BH4787 
BH4787 
BH4787 
BH4787 
BH4787 
BH4787 
BH4887 
BH4887 
BH4887 

I 8114887 
Bt14987 
BIj4987 
BH5087 
BH5087 
BH5087 
BI15187 
B1151X7 
Bl iS  I X7 

BH34870008 
BH348708 15 
BH348708CL 
BH35870012 
BH36870005 
BH368705 15 
BH37870005 
BH3787 1 1 13 
BH378721CT 
BH38870010 
BH388720BR 
BH398702DH 
BH398704DH 
BH398707DH 
BH3987 12UC 
BH408704UC 
BH408707CT 
BH408709BR 
BH4 18709 12 
BH4 187 12UC 
BH418714CT 
BH4 18717BR 
BH42870709 
BH438704DH 
BH438707DH 
BH438709DH 
BH438712DH 
BH438714DH 
BH448704DH 
BH4487 14DH 
BH45870709 
BH45871417 
BH46870709 
BH478704DH 
BH478706DH 
BH478708DH 
BH478709DH 
BH4787 1 1 DH 
BH478713DH 
BH4787 l5DH 
BH478720DH 
BH478722WT 
BH478726CT 
BH48870006 
BH488710UC 
BH4887 I7CT 
BH488715HR 
BH49870008 
BH4987O8 16 
HH5087 1211(' 
BH508715CT 
BH5087 I7BK 
B H 5 1 87OOO9 
H14518712W1 
BH5 I87 l4c'I '  

7/29/87 
7/29/87 
7/29/87 
7/27/87 
7/LO/87 
7/20/87 
7/16/87 
7/17/87 
1/17/87 
7/14/87 
711 4/87 
8/12/87 
811 2/87 
8/12/87 
8/12/87 
8/13/87 
8/13/87 
8/13/87 
8/17/87 
8/17/87 
8/17/87 
8/17/87 
8/18/87 
9/4/87 
9/4/87 
9/4/87 
9/4/87 
9/4/87 
9/9/87 
9/9/87 
8/28/87 
8R8/87 
9/2/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
9/14/87 
9/14/87 
9/15/87 

9/17/87 
9/17/87 
9/17/87 
9/18/87 
9/1 8/87 
911 7/87 
911 7/81 
9/17/87 
911 8/87 
9122187 
9/22/87 

911 6/87 

0 
0 
8 

6.6 
0 
0 
5 
0 
11 
18 
0 

20.4 
2 
4 
7 
12 
4 
7 

9.5 
9.5 
12 

14.5 
17 
7 
4 
7 

9.5 
12 

14.5 
4 

14.5 
7 

14.5 
7 
4 
6 
8 

9.5 
11.5 
13.5 
15 

20.5 
22.5 
26.2 

6 
6 

I ?  
15.. 

6 
8 
12 

14.5 
17 
0 
I ?  

11.5 

8 
14.7 

8 
12.3 

5 
15 
5 

12.3 
21.7 
9.5 
21.3 
3.4 
5.5 
8 
14 
6.8 
9.3 
12 

10.8 
14.5 
17 

19.5 
8.3 
5.3 
7.9 
10.3 
12.9 
15.8 
6.2 
16.4 
9.5 
16.5 

9 
5.32 
7.15 

9 
10.52 
12.66 
14.78 
15.65 

21 
24.3 
27.2 
7.14 
7.14 
15.11 
16.7 
7.3 

1 5.54 
12.9 
17 

19.5 
9 

14.4 
17 
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12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
3 .00 

12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 

12.50 
12.50 
12sn  

I 2.50 

6.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

6.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
2 5 . 0  
2s.on 
2S.(X) 
25.00 
25.00 
25.01, 
25.00 
25.00  

5.00 U V 
U 
U 
U 
U 
U 
U 

6.00 U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
L! 
U 
u 
1: 
U 
11 
IJ 
I1 
1 

I '  
I' 
I' 
11 
I 
I 

1 '  
I 



ATTACHMENT H1 
TABLE 11 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL VOCs 

TETRACHLOROETHENE (u&g) 
Location Field ID SampleDate DepthFrom DepthTo Result SQL CDRL Qual Valid. Qual 
8217389 5589BR0002 9/26/89 2 3 .OO 6.00 5.00 u V 
BH5 187 
BH5287 
BH5287 
BH5287 
BH5287 
BH5387 
BH5387 
BH5387 
BH5387 
BH5487 
BH5487 
BH5487 
BH5487 
BH5487 
BH5487 
BH5487 
BH5487 
BH5587 
BH5587 
BH5587 
BH5587 
BH5587 
BH5587 
BH5587 
BH5687 
BH5687 
BH5687 

. -. 

BH518717BR 
BH52870010 
BH5287 12DH 
BH528722CT 
BH528724BR 
BH538700DH 
BH538702DH 
BH538706DH 
BH538708DH 
BH548702WT 
BH548706DH 
BH548708DH 
BH5487 IODH 
BH5487 12DH 
BH5487 1424 
BH54872334 
BH548738WT 
BH558702DH 
BH5587 IODH 
BH558712WT 
BH5587 I424 
BH558727UC 
BH558729CT 
BH558732BR 
BH568702DH 
BH568709DH 
BH568712DH 

9/22/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 5/87 
911 6/87 
911 6/87 
911 6/87 
9/16/87 
911 8/87 
9t21/87 
9/21/87 
9/15/87 
911 5/87 
9/15/87 
9/15/87 
9/15/87 

9/15/87 
9/10/87 
9/10/87 
9/10/87 

9/9/87 

0 
17 
0 
12 
22 
24 
0 
2 
6 
8 
2 
6 
8 
10 

12.2 
14.2 
23.5 
38.5 

2 
9.5 
12 

14.5 
27 

29.5 
32 
2 

9.5 
12 
0 

19.5 12.50 
9.5 12.50 
13 12.50 
24 12.50 
25 12.50 

18.8 12.50 
3.5 12.50 
7.8 12.50 
9.9 12.50 
4 12.50 

7.5 12.50 
9.65 12.50 
11.5 12.50 
14.2 12.50 
22.8 12.50 
32.8 12.50 
39 12.50 
3.3 12.50 
10.9 12.50 
14 12.50 

23.5 12.50 
29.2 12.50 
32 12.50 

34.1 12.50 
3.5 12.50 
10.4 12.50 
14 12.50 
6 7.00 

25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

5 .00  u V 34591 MW00325EBUl 9/18/91 6.00 

Number of D e w  48 
Mmmum Deleaed 1 .00 
Maxunum Deteaed 13000000.00 
Average 42413.85 
Standard Deviation 688158.86 
1-value 1.645 
95% UCL I02 159.65 

Number of Samples 359 

Mean of Ln(x) 3.450 
S.D. of Ln(x) 4.068 
H(0.95.n) 3.291 
95% UCL based on Lognormal 250.760 
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06591 BH01249WCU2 3/2/92 2.1 8 
06591 BH01251WCU2 3/2/92 8 14 
06691 BH00518WCU2 2/25/92 2 8 
06691 BH00520WCU2 2/25/92 8 14 
06691 BH00522WCU2 2/25/92 14 20 
06791 BH00490WCU2 2/13/92 2 8 
06791 BH00493WCU2 2/14/92 8 14 

0.07 0.06 0.10 IJ \' 
0 04 0.07 0.10 U ' '  

0 (14 0.07 (1 I O  I ' 
V 0.17 (1.34 I ( H 1  I '  JA 0 . 0 7  0.06 0.10 I! \ 

JA 0.04 007 0.10 1.  \' 
JA 0.32 0.64 I . I H I  I '  V Or17 0 0 6  0.10 I '  \' 

1) (17 0.06 0.10 L: \) 0.34 0.67 I . ( K I  [ :  L' 

8.20 8.20 2.00 JA 0.33 0.66 1.00 U JA I 0.161 0.16 0.10 JA 
4.60 4.60 2.00 JA 0.35 0.69 1.00 U JA 0.03 0.06 0.10 U JA 
2.90 2.90 2.00 B JA 0.03 0.06 0.10 U 'V 
2.00 2.00 2.00 B JA 0.33 0.65 1.00 U V 0.03 0.06 0.10 U 'V 
1.20 1.20 2.00 B JA 0.33 0.65 1.00 U V 0.03 0.06 0.10 U 'V 
4.80 4.80 2.00 JA 0.34 0.68 1.00 U JA 0.04 0.07 0.10 U JA 
3.60 3.60 2.00 JA 10.061 0.06 0.10 B JA 



ATTACHMENT H1 
TABLE 12 

95% UCL CONCENTRATIONS 
AOC NO. 1 

SUBSURFACE SOIL METALS 

ARSENIC (mgkg) CADMIUM ( m a g )  MERCURY (rngncg) 

12 18 
2 8  
8 14 
2 8 
8 14 

Sample Depth- Valid Vatid V.atid 

2.50 
1.60 
5.60 
3.50 
6.90 

Lwahon Field ID Date From To Result SQL CDRL Qual  Qual Result SQL CDRL Qual  Qual Result SQL CDRL Qual  Qual 
08791 BH00507WCU2 2/21/92 6 12 I 4.101 4.10 2.00 V 0.33 0.65 1.00 U V 0.03 0.06 0.10 U V 
0879 1 
0889 1 
0889 1 
0899 1 
0899 1 
0899 I 
0909 1 
09091 
09191 
09191 
0929 1 
0939 1 
0939 1 
0949 1 
0959 1 
09691 
0979 1 
0989 1 
0989 I 
0999 1 
0999 1 

BH00510WCU2 
BHOO55OWCU2 
BH00552WCU2 
BH0074 1 WCU2 
BH00743WCU2 
BH00745WCU2 
BH00727WCU2 
BH00729WCU2 
BH00962WCU2 
BH00965WCU2 
BHO 1274 WCU2 
BHO 1289 WCUZ 
BHO 129OWCU2 
BHO 1244 WCU2 
BH01293 WCUZ 
BH01207WCU2 
BHO I2 1 8 WCU2 
BH00365WCU2 
BH00367WCU2 
BH00355WCU2 
BH00357WCU2 

2/2 I /92 
3/3/92 
3/3/92 
3/10/92 
3/10/92 
3/10/92 
3/3/92 
3/3/92 
3/6/92 
3/6/92 
3/12/92 
311 7/92 
3/17/92 
2/28/92 
3/17/92 
2/24/92 
2/25/92 
1 2/3/9 1 
1 2/3/9 1 
1m/91 
1 u2/9 1 

2.50 2.00 V 
1.60 2.00 B V 
5.60 2.00 V 
3.50 2.00 B V 
6.90 2.00 V 
3.10 2.00 U JA 
4.30 2.00 V 
3.80 2.00 V 
2.00 2.00 B V 
4.50 2.00 V 
6.60 2.00 JA 
2.40 2.00 B V 
3.00 2.00 V 
6.60 2.00 V 
4.80 2.00 V 
2.60 2.00 V 
2.90 2.00 B JA 
6.50 2.00 B JA 
4.80 2.00 JA 
4.20 . 2.00 B JA 
4.00 2.00 JA 

0.34 0.68 1.00 U V 0.03 
0.35 0.69 1.00 U V -0.081 
0.32 0.64 1.00 U V 0.03 10.061 
0.33 0.66 1.00 U V .  0.03 
0.33 0.66 1.00 U V 0.03 
0.36 0.72 1.00 U V 0.04 
0.40 0.79 1.00 U V 0.03 

0.03 
0.33 0.66 1.00 U V 
0.38 0.75 1.00 U 
0.37 0.73 1.00 U ; 
0.35 0.69 1.00 U V 
0.36 0.71 1.00 U V 0.03 
0.37 0.73 1.00 U V E] 

0.04 
0.22 0.44 1.00 U 0.03 
0.21 0.42 1.00 U -0.181 
0.22 0.43 1.00 U 0.03 
0.22 0.44 1.00 U 0.03 

0.06 0.10 U V 
0.08 0.10 B V 
0.06 0.10 U V 
0.06 0.10 B V 
0.06 0.10 U V 
0.05 0.10 U V 
0.07 0.10 U 'V 
0.06 0.10 U V 
0.06 0.10 U V 
0.06 0.10 U V 
0.06 0.10 B V 
0.11 0.10 B V 
0.10 0.10 B V 
0.07 0.10 B 'J 
0.05 0.10 U V 
0.11 0.10 B V 
0.07 0.10 U V 
0.06 0.10 U JA 
0.18 0.10 JA 
0.06 0.10 U JA 
0.06 0.10 U JA 

991 BH0036IWCU2 12/2/91 14 20 JA 0.23 0.46 1.00 U 0.04 0.07 0.10 U 1A 0.491 0.49 0.10 JA 
JA 0.22 0.43 1.00 U 0.03 0.06 0.10 U JA 

JA 

;191 BH00156WCU2 12/3/91 4.2 8 B JA 0.88 1.00 
10191 BH00160WCU2 12/3/91 8 14.1 

10291 BH00179WCU2 12/6/91 8 14 
10291 BH00177WCU2 12/6/91 2 8 B JA Ixl 10.50 1.00 JA 16.001 6.00 0.10 

0.03 0.06 0.10 U JA 
10291 BH00182WCU2 12/9/91 14 20 1-1 7.70 2.00 B JA 
10391 
10391 
10391 
10391 
10491 
10491 
10491 
10591 
10591 
10691 
10691 
10691 
10691 
10691 
10691 
10791 
10791 
10791 
1079 I 
10791 
1079 I 
1089 1 

89 1 

10x9 I 
1 ox9 I 
IOX9I 
I089 I 

BH00373WCU2 
BH00375WCU2 
BH00377WCU2 
BH00379WCU2 
BH00200WCU2 
BH00203WCU2 
BH00205WCU2 
BH00465WCU2 
BH00469WCU2 
BH00407WCU2 
BH00410WCU2 
BH004 12WCU2 
BH004 15WCU2 
BH004 19WCU2 
BH00421 WCUZ 
BH00265WCU2 
BH00271 WCU2 
BH00274WCU2 
BH00277WCU2 
Bll00279WCU2 
BHM28 1 WCUZ 
B HOO220WCU2 
Ht100222WCU2 
H HW225 WCU2 
Ht{00228WCU2 
HH00230WC112 
HI 100232WCIJ2 

1 2/9A 1 
1 U9/9 1 
1 2/9/9 1 
1 2/9/9 1 
1211 1/91 
1211 1/91 
1211 1/91 
2/4/92 
2/4/92 
1/10/92 
1/10/92 
1/10/92 
1/10/92 
1/13/92 
1/13/92 

1/8/92 
1/8/92 
I /8/92 
1 /8D2 
1/8/92 

12/13/91 
12/16/9 I 
12/16/91 
I2/16/9 1 
12116191 
12/16191 

1 m 2  

2.2 8.1 
8.1 14 
14 20 
20 26 
2 8  
8 14 
14 20 
14 18 
8 14 
2 8  
8 14 
14 20 
20 26 
26 32 
32 38 
14 20 
20 26 
26 32 
32 38 
38 44 
44 50 
2 8  
8 14 
14 20 
20 26 
26 32 
32 38 

7.00 
8.90 
7.10 
6.10 

+] 

~ 

6.10 

1.60 fl 
4 .00 

7.00 2.00 B JA 
8.90 2.00 B JA 
7.10 2.00 B JA 
6.10 2.00 JA 
6.80 2.00 U JA 
9.50 2.00 B JA 
6.60 2.00 U JA 
0.83 2.00 B JA 
5.80 2.00 V 
4.60 2.00 B V 
5.90 2.00 B V 
6.10 2.00 B V 
5.20 2.00 B V 
3.20 2.00 U V 
3.60 2.00 U V 
6.20 2.00 B 
5.00 2.00 V 
4.30 2.00 B V 
4.00 2.00 B V 
3.10 2.00 I! v 
6.60 2.(Hl H V 
4.80 2.00 B JA 
7.30 2.(w H J A  
4.80 2.(lo H JA 
4.70 2.00 B JA 
2.90 2 . 0 0  JA 
2.90 2.00 JA 

0.22 0.44 1.00 U JA 
0.17 0.34 1.00 U JA 

0.19 0.37 1.00 U V 
0.18 0.36 1.00 U V 

0.18 0.35 1.00 U 
0.16 0.32 1.00 U JA 

0.16 0.32 1.00 I J  JA 
0.17 0.34 1.00 U JA 
0.16 0.32 1.00 I! JA 

0.17 0.34 1.00 IJ V 

0.16 0.32 I.(IO 1J 

0.03 0.06 0.10 U JA 
0.03 0.06 0.10 U JA 
0.03 0.06 0.10 U JA 
0.03 0.06 0.10 U 114 
0.04 0.07 0.10 U JA 
0.03 0.06 0.10 U JA 
0.03 0.06 0.10 U J A  
0.04 0.07 0.10 U JA 
0.04 0.07 0.10 IJ V 
0.03 0.06 0.10 U V 
0.04 0.07 0.10 U V 
0.04 0.07 0.10 U V 
0.04 0.07 0.10 U c' 

0.04 0.07 0.10 U c' 
0.03 0.06 0.10 U C 
0.04 0.07 0.10 IJ C 

0.04 0.07 0.10 U 
0.03 0.06 0.10 ti V 
0.03 0.06 0.10 I i  V 
0.04 0.07 0.10 I1 V 
0.03 0.06 0.10 I; V 
0.03 0.06 0.10 1 '  v 
0.03 0.06 0 .  I O  I1 JP.  
0.03 0.06 0.10 I '  J,b. 

0.04 0.07 0.10 I 1  JP.  
0.03 0.06 0.10 11 J A  
0.01 0.06 0. I O  1 ' J,\ 
0.03 0.06 0. I O  1: 

I uuli I UO, I R HA 1 hl E T X U  )(4/19,W( Y:58 Ah1 I Page 2 of 6 



ATTACHMENT H1 
TABLE 12 

95% UCL CONCENTRATIONS 
AOC NO. 1 

SUBSURFACE SOIL METALS 

ARSENIC (mgkg) CADMIUM (mgkg) MERCURY (mgkg) 
Sample Depth Depth Valid Valid Valid 

Location FieldID Dale Fmm To Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual 
10891 BH00234WCU2 12/16/91 38 44 I 3.001 3.00 2.00 0.16 0.32 1.00 U 0.04 0.07 0.10 U 
10991 BH00241WCU2 
10991 BH00247WCU2 
10991 BH00250WCU2 
10991 BH00252WCU2 
10991 BH00255WCU2 
10991 BH00258WCU2 
12791 BH01239WCU2 
1279 1 BH01240WCU2 
13091 BH00347WCU2 
21793 BH20319WC 
21793 BH20320WC 
21793 BH20321WC 
21793 BH20322WC 
21793 BH20325WC 
24793 BH20600WC 
24793 BH20601 WC 
46692 BH303791T 
46792 BH303011T 
46792 BH303021T 
46792 BH303031T 
46892 BH30380IT 

B215389 B2153890307 
B215389 B2153890711 
8217389 5589BR0003 
8217389 5589BR0307 
B217389 5589BR0711 
8217389 5589BR12 15 
B217589 5789BR0003 
B217589 5789BR0408 
B217589 5789BR0913 

~215389 ~21~3890003 

~218 189 ~218 1 a90003 
~218189 ~2iaia90305 
~218189 ~2iaia90509 
~ 2 1  ai a9 ~ 2 1  8 I a909 13 
~218189 ~2iaiwi317 
8218189 B2181891721 
82181 89 B2181892126 
B218189 B2181892630 
~ 2 1 8  189 ~2181893034 
8218589 B2185890003 
B218589 82 I85890306 
B218589 B2 185890610 
B2 I8589 B2 185891012 
B2 I8589 B2 18589 I2 I4 
82185x9 B2 3858934 18 
8218689 B?lX6890()03 
0 2  I8689 8 2  18689OXl7 
82 I8689 8 2  1 868907 1 1 
8218689 821X6XY111~ 
8218789 B?IX7XO(HK)? 
821 8789 B2 lX7XYO408 
02 I 8789 132 I ~ 7 x 9 0 ~  I 2 
82 I8980 R 2  I RYXY(KX)I 

12/17/91 
1211 7/9 1 
1 211 8/9 1 
12118~1 1 
1 211 an 1 
12/18/91 
2/27/92 
2/27/92 
2/19/92 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 

8/9/93 
7/30/92 
6/2/92 
6/2/92 
6/2/92 
7130192 
10/31/89 

a/9/93 

1 1/1/89 
1 1/1/89 

9/26/89 
9/26/89 
9/26/89 

io/i7189 
1011 7/89 

9/26/89 

10/17/89 

11/6/89 
11/6/89 
11/6/89 
11/6/89 

11/6/89 
1 1/6/89 
11/6/89 
11/6/89 
1011 0/89 
I1/10/89 
10/10/89 
I1/10/89 
10/10/89 
1 0/I 0/XY 
1 l/l7/89 
I1/17/89 
I I / I ? / X Y  
I 1/17/X9 

15 .Unv-XY 
I 5  Nn\ Xc) 

15 Nnv XY 
I I R7/89 

11/6/89 

2 
14 
20 
26 
32 
38 
2 

14 
20.7 
26.7 
31.9 
37.4 
43.2 
7.7 
7.7 
0 
0 
5 
10 
0 
0 
3 
7 
0 
3 
7 
12 
0 
4 
9 
0 
3 
5 
9 
13 
18 
21 
26 
30 
0 
3 
6 
10 
12 
I4 
0 
7 
X 
12 

8.1 

n 
4 
X 
0 

8 
20 
26 
32 

44 
8.1 
10 
20 
26.7 
31.9 
37.4 
43.2 
50 

38 

a 
a 
15 
5 
10 
15 
10 
3 
7 
1 1  
3 
5 

14.6 
3 
7.2 
13 
3 
5 
9 
13 
17 
21 
25.5 
30 
34 
3 
6 
9.3 
1 1  
13 
17 
3 
7 
I I  
13 

2.9 
7.5 
I I  
3 

10.8 

1.65 

0.63 

2.60 
5.00 
3.50 
4.50 
3.30 
2.50 
1.40 
1.70 
1.90 
9.80 
5.20 
3.80 
1.70 
2.50 
1.40 
1.40 
4.70 
3.90 
5.30 
14.90 
3.50 
5.10 
3.50 
4.40 
5.10 
4.70 
4.40 
6.50 
4.80 
3.20 
4.70 
2.20 
2.10 
0.9 1 
0.86 
1.20 
1.30 
I S O  
0.63 
0.43 
4.00 
5.00 
3.90 
5.00 
2.10 
2.00 
2.60 
3.20 
2.90 
3.00 
4.20 
2.50 
4.40 
4.60 

2.00 B 
2.00 
2.00 u 
2.00 B 
2.00 u 
2.00 
2.00 B 
2.00 B 
2.00 B 
2.00 
2.00 
2.00 
2.00 B 
2.00 
2.00 B 
2.00 B 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.40 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.20 u 
2.00 J 
2.00 J 
2.00 J 
2.00 J 
2.00 J 
2.00 J 
2.00 J 
2.00 u1 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 B 
2.30 
2.00 
2.00 
2.00 
2.30 
2.00 
2.00 
0.45 

0.17 
0.17 

JA 
JA 
JA 
JA 
JA 0.35 
JA 0.36 
V 0.33 
JA 0.50 
JA 0.36 
JA I] 
JA 0.36 
JA 0.36 
JA 0.36 
V 0.36 
V 0.50 
V 0.33 
v 0.21 

V 0.49 
V 0.36 

v m  

v [ T I  
V 0.34 

0.33 1.00 U 0.03 
0.33 1.00 U 0.04 

0.04 
0.03 
0.04 
0.03 

0.69 1.00 U V 10.081 
0.71 1.00 U V I 0.21) 
0.66 1.00 U V 0.03 

1.50 1.00 JA 
0.72 1.00 U V 
0.71 1.00 U V 0.06 
0.72 1.00 U V 0.03 
0.71 1.00 U V 0.03 
1.00 1.00 u v 10.231 
0.66 1.00 U JA 0.06 
0.41 1.00 U V 0.06 
1.40 1.00 V 0.06 
0.98 1.00 U V 0.03 
0.71 1.00 U V 
1.10 1.00 A 
0.67 1.00 U V 

V 
V 
V 
V 
V 
V 

A 
A 
A 
A 
A 
A 
A 
A 
V 
V 
V 
V 
V 
V 

V 
V 
V 

V 
V 

0.60 1.20 1.20 U 

0.21 0.41 1.00 U V 
0.23 0.45 1.00 U V 
0.22 0.44 1.00 U V 
0.22 0.44 1.00 U V 
0.55 1.10 1.10 U 
0.29 0.58 1.00 U V 
0.29 0.57 1.00 U V 
0.32 0.64 1.00 U V 
0.31 0.62 1.00 U V 
0.27 0.53 1.00 U V 
0.28 0.56 1.00 u v 
0.27 0.54 1.00 U V 
0.30 0.59 1.00 U V 
0.34 0.67 1.00 UJ A 
0.35 0.69 1.00 UI A 
0.33 0.66 1.00 UJ A 
0.33 0.66 1.00 UJ A 
0.33 0.66 1.00 UJ A 
0.33 0.66 1.00 UJ A 
0.55 1.10 1.10 u 
0.34 0.68 1.00 UJ A 
0.33 0.65 1.00 UJ A 
0.33 0.65 1.00 UJ A 
0.60 1.20 1.20 U 
0.33 0.66 1.00 UJ A 

0.32 0.64 1.00 LIJ A 
0.33 0.65 j.65 U 

0.06 fi 
0.15 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 

0.05 
p 7 q  

0.06 

0.1 I 
0.04 

0.06 
0.07 
0.07 
0.06 
0.07 
0.06 

0.2 1 
0.06 
0.06 
0.06 
0.15 
0.07 
0.06 
0.05 
0.05 
0.23 
0.1 1 
0.11 
0.12 
0.06 

0.08 

0.10 u 
0.10 u 
0.10 U JA 
0.10 U JA 
0.10 U JA 
0.10 U JA 
0.10 B ' 4  
0.10 ' 4  
0.10 u 14 

0.10 B V 
0.10 B !J 

0.10 1J 

0.10 B l J  

0.10 B 11 

0.10 u 1J 

0.10 u v 
0.10 V 
0.04 u 1J 

0.04 U V 
0.04 U '1 
0.10 u ' J  

0.12 0.12 u 
0.14 0.30 I\ 

0.11 0.30 U \I 
0.11 0.30 U V 
0.22 0.30 A 

/\ 0.21 0.30 
0.21 0.30 I\ 

0.15 0.14 
0.13 0.30 U \I 
0.11 0.30 U V 
0.11 0.30 U 11 

0.11 0.30 U 11 

0.12 0.30 U 
0.11 0.30 U V 
0.1 I 0.30 U V 
0.1 I 0.30 U V 
0.13 0.30 L\ 
0.13 0.30 I\ 

0.10 0.30 UJ A 
0.10 0.30 A 
0.1 1 0.30 UJ I\ 
0.10 0.30 UJ i r  

0.24 0.20 
0.17 0.30 i r  

0.12 0.30 
0.12 0.30 
0.24 0.20 
0.12 0.30 i r  

0.21 0.30 L J  /\ 

0.09 0.09 L 



ATTACHMENT H1 
TABLE 12 

95% UCL CONCENTRATIONS 
AOC NO. 1 

SUBSURFACE SOIL METALS 

CADMIUM (mgkg) MERCURY (mg/kg) ARSENIC (mgkg) 
Sample Depth Depth Vatid Valid V.alid 

Location ReldID Date From To Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual 
~218989 ~2189890307 i i n 7 ~ 9  3 7.1 5.10 5.10 2.00 V 0.24 0.47 1.00 U V I 0.071 0.07 0.30 A 

13/27/89 7.1 10.6 3.30 3.30 2.00 V 0.23 0.45 1.00 U V 0.04 0.08 9218989 92189890711 
B218989 92189891 115 
9218989 921 8989151 8 
9315289 5989BR0003 
B315289 59899R0306 
B3 15289 5989BR07 11 
B315289 59899Rll15 
B3 15289 5989BR15 I8 
8318889 B3 18889OOO3 
B318889 B3188890307 
B318889 93188890711 
B319789 93197890003 
9319789 93197890307 
9319789 B3197890711 
8319789 93197891 115 
B319789 83197891518 
9319789 B3197891822 
B3 19789 93 197892226 
9319789 83197892632 
B319789 B3197893236 
8319789 93197893840 

'I2287 BH22870009 
-32287 BH2287 1018 

BH2387 BH23870008 
BH2387 BH238708CT 
BH2487 9H24870002 
BH2487 BH248705CT 
BH2587 BH25870009 
9H2687 BH26870003 
BH2787 BH27870010 
BH2887 BH288700WT 
BH2887 BH28870104 
BH2987 BH29870010 
BH2987 BH298713CT 
BH3087 BH30870010 
BH3 187 BH31870013 
BH3187 BH318713CT 
BH3187 BH318716BR 
BH3287 BH32870008 
BH3287 BH32870815 
BH3287 BH328716CT 
BH3387 BH33870004 
BH3387 BH33870815 
BH3487 BH34870008 
BH3487 BH34870815 
883487 BH348708CL 
BH3587 BH35870012 
BH3687 BH36870005 
EH3687 BH36870515 

'3787 BH37870005 
/A3787 BH37871 I 1 3  
BH3787 BH378721CT 
BH3887 BH38870030 
HH38X7 Ut1388720UR 

i i n 7 ~ 9  12 
31/27/89 14 
l0/26/89 0 
10/26/89 2 
10/26/89 7 
10126189 11 
10/26/89 15 
11/17/89 0 
11/17/89 3 
11/17/89 8 
1/18/90 0 
1/18/90 3 
1/18/90 7 
1/18/90 12 
1/18/90 I5 
1/18/90 18 
1/18/90 22 
1/18/90 28 
1/18/90 32 
1/22/90 38 ' 

7/9/87 0 
7/9/87 10.6 
711/87 0 
7/7/87 7.2 
7/8/87 0 
7/8/87 2.43 

6/18/87 0 
7/16/87 0.3 
7/6/87 0 

7/13/87 0 
7/13/87 0.9 
6/12/87 0 
6/12/87 9.7 
6/16/87 0 
8/4/87 0 
8/4/87 11.7 
8/4/87 15.7 
8/3/87 0 
8/3/87 8 
8/3/87 15.1 

7130187 0 
7/30/87 7.8 
7/29/87 0 
7/29/87 8 
7/29/87 6.6 
7/27/87 0 
7ROl87 0 
7ROJ87 5 
7/16/87 0 
7/17/87 1 I 
7/17/87 I X  
7/14/87 0 
7114IX7 20.4 

13 
14.2 

3 
4 
11 

14.5 
18 
3 
7 
11 
3 
7 
1 1  
15 

17.5 
22 

26.2 
32 
36 
40 
9.3 
18.4 
7.5 
8.2 

2.43 
4.85 

9 
2.5 
4.8 
0.9 
3.75 
10 

12.7 
9 

11.7 
12.6 
22.9 

8 
15 

16.2 
4 

14.7 

15 
5 

2.30 2.00 
2.90 2.00 
4.80 2.10 
3.70 2.30 
3.30 2.00 
8.80 2.00 
5.80 2.00 
3.20 1.60 
2.50 2.00 
2.70 2.00 
4.40 0.48 
6.10 2.00 
5.20 2.00 
4.10 2.00 
2.80 2.00 
8.40 2.00 
5.60 2.00 
3.40 2.00 
5.30 2.00 
9.20 2.00 
2.60 

13.60 
6.40 
7.10 

11.00 
3.20 
5.40 

17.80 
8.70 
3.50 
4.90 
3.60 
2.90 
7.88 

12.00 
14.00 
6.70 
8.40 
7.80 

10.00 
11.00 
15.00 
7.30 
9.50 
7.50 

13.(XJ 
5.30 
8.20 
7.00 
7.50 
5.70 
9.00 
x.20 

V 
V 

A 
A 
A 

V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
u 
\ 

N 
\ 

\ 

u 
h 

0.24 
0.23 

pxq 
0.55 
0.32 
0.35 
0.36 
0.48 
0.28 
0.3 1 
0.26 

0.21 
0.25 
0.24 
0.28 
0.27 
0.27 
0.27 

0.57 
0.50 1 4 . 6 0 1  

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

3.10 
2.00 
0.50 
I .30 E 2.40 
0 .55  

0.47 1.00 U V 
0.46 1.00 U V 
1.60 1.00 
1.10 1.10 U 
0.64 1.00 U V 
0.70 1.00 U V 
0.71 1.00 U V 
0.96 0.96 U 
0.56 1.00 U V 
0.62 1.00 U V 
0.51 0.89 U 

0.42 1.00 U V 
0.50 1.00 U V 
0.48 1.00 U V 
0.56 1.00 U V 
0.53 1.00 U V 
0.54 1.00 U V 
0.53 1.00 U V 
0.53 1.00 U V 
1.40 N 
2.00 N 
3.20 N 
3.80 N 
1.14 U N  
1 .oo U N  
4.60 N 
1.22 U N  
5.40 N 
1.60 N 
2.10 N 
I .90 N 
1 S O  N 
1 .00 U N  
1 .00 U N  
1 .OO U N  
1 .00 U N  
1 .OO I,' N 
1 .00 U N  
1 .00 U N  
3.70 N 
1.20 N 
1.10 N 
3.10 N 
2.00 N 
I .oo I .  N 
1 .30  N 
2.40 N 
1 . 1 0  li N 
3.20 N 
2.01) N 
2.20 N 
I .X!I N 

0.04 0.08 
0.04 0.07 10.281 0.28 
0.05 0.10 

0.06 0.1 1 
0.05 0.10 
0.06 0.11 10.131 0.13 

I 0.lOl 0.10 
0.04 0.08 
0.04 0.08 
0.04 0.08 
0.05 0.10 
0.06 0.11 
0.05 0.10 
0.06 0.11 
0.06 0.12 

10.18) 0.18 

0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 

114.00 114.00 

0.05 0.10 
0.05 0.10 
0.05 0.10 

E 0.20 0.20 

0.34 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.05 0.10 
0.0s 0.10 
0.05 0 .  IO 
0.05 0. IO 
0.05 0. IO 
0.05 0.10 
0.05 0. 10 
0.05 0.10 

0.30 UJ A 
0.30 UJ A 
0.30 UJ .4 
0.1 1 
0.10 u 

0.11 u 
0.30 U '4 
0.30 U V 
0.09 
0.30 v 
0.30 U ' 4  
0.30 U V 
0.30 U V 
0.30 U V 
0.30 U V 
0.30 U V 
0.30 U \I 

0.30 U 
N 

U N  
Pi 
hi 

U N  
u hI 
u hI 
U N  
U N  
U h  
U h  

h 
N 

U N  
U N  
U N  
lJ N 

N 
N 

U N  
U K  
U N  
U N  
IJ N 
I J  N 
I 1  N 
11 N 
I I  N 
l l  N 
I 1  N 
I J  Y 
I N  
I 1  N 



ATTACHMENT H1 
TABLE 12 

95% UCL CONCENTRATIONS 
AOC NO. 1 

SUBSURFACE SOIL METALS 

ARSENIC (mgntg) CADMIUM (mg/kg) MERCURY (mgkg) 
Sample Depth Depth Vahd Vahd Vahd 

Location Field ID Date From To Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual 
BH3987 BH398702DH 
BH3987 BH398704DH 
BH3987 BH398707DH 
BH3987 BH398712UC 
BH4087 BH408704UC 
BH4087 BH408707CT 
BH4087 BH408709BR 
BH4187 BH41870012 
BH4 I87 BH4 I87 12UC 
BH4187 BH418714CT 
BH4187 BH418717BR 
BH4287 BH42870009 
BH4387 BH438704DH 
BH4387 BH438709DH 
BH4387 BH438712DH 
BH4387 BH438714DH 
81-34487 BH448704DH 
BH4487 BH448714DH 
BH4587 BH45870009 
BH4587 BH45870917 
BH4687 BH46870009 
BH4687 BH46870919 
BH4787 BH478704DH 
BH4787 BH478706DH 
BH4787 BH478708DH 
BH4787 BH478709DH 
BH4787 BH47871 IDH 
BH4787 BH4787 13DH 
BH4787 BH478720DH 
BH4787 BH478722WT 
BH4787 BH478726CT 
BH4887 BH48870006 
BH4887 BH488713CT 
BH4887 BH488715BR 
BH4987 BH49870008 
BH4987 BH49870816 
BH5087 BH508712UC 
BH5087 BH5087 I5CT 
BH5087 BH5087 17BR 
BH5 187 BH5 1870009 
BH5187 BH518712WT 
BH5187 BH518714CT 
BH5187 BH518717BR 
BH5287 BH52870010 
BH5287 BH5287 12DH 
BH5287 BH528722C1 
BH52H7 BH528724RR 
B H 5 3 87 BH5 3 8 7WI>H 
BH57X7 B t ~ 5  78702L)H 
B 115 7x7 BH 5 38706L)H 
~115387 B H ~ ~ X ~ ~ R D H  
BH54X7 RIIC48702Wl 
BlI54X7 B1~5487061)11 
Btl54X7 RH54X70XI)H 
13 It 54 x7 H t t 54  b7 1 OD t 1 

8/12/87 2 

8/12/87 7 8 1 1  12.00 
8/12/87 
811 3/87 
8/13/87 
8/13/87 
8/17/87 
8/17/87 
8/17/87 
8/17/87 
8/18/87 
9/4/87 
9/4/87 
9/4/87 
9/4/87 
9/9/87 
9/9/87 
813 1/87 
8/3 I 187 
9/2/87 
9/2/87 

911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
9/14/87 
9/14/87 
9/15/87 
9/16/87 
9/17/87 
9/17/87 
9/18/87 
9/18/87 
9/17/87 
911 7/87 
911 7/87 
911 8/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 
9R2IR7 
Or22IR7 
9/22/87 
011 11x7 
O/II/X7 
9il 1/87 
911 1/87 
9i lSIX7 
Oil 6/87 
OiI6iX7 
')ilhiX7 

12 
4 
7 

9.5 
0 
12 

14.5 
17 
0 
4 

9.5 
12 

14.5 
4 

14.5 
0 

9.5 
0 

9.5 
4 
6 
8 

9.5 
11.5 
13.5 
20.5 
22.5 
26.2 

6 
13.2 
15.2 

6 
8 
12 

14.5 
17 
0 
12 

14.5 
17 
0 
12 
22 
24 
0 
2 
6 
8 
2 
6 

X 
IO 

14 17.00 
6.8 15.00 
9.3 8.40 
12 6.00 

10.8 12.00 
14.5 12.00 
17 13.00 

19.5 13.00 
8.3 15.00 
5.3 2.80 
10.3 4.00 
12.9 2.20 
15.8 2.40 
6.2 4.90 
16.4 2.80 
9.5 10.00 
17 11.00 
9 3 .oo 

17.8 2.60 
5.32 11.70 
7.15 9.80 

9 7.30 
10.5 7.90 
12.7 5.30 
14.8 3.60 
21 4.30 

24.3 3.20 
27.2 3.40 
7.14 22.80 
15.1 12.30 
16.7 10.10 
7.3 13.70 
15.5 9.50 
12.9 11.40 
17 10.80 

19.5 16.20 
9 28.40 

14.4 3.40 
17 2.80 

19.5 3.80 
9.5 4.80 
13 5.70 

4 

Page 

N I 6.201 6.20 
N 0.50 1.00 
N I] 1.50 

N 1-1 ;:;E 
N 0.50 1.00 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
ri 
N 

5 of 6 

0.50 

0.50 
0.50 

1.60 

5.60 
0.50 

-1 

~ 

1 .00 
1.40 
1.40 
2.30 
1.60 
2.20 
2.20 
2.50 
1.70 
3.20 
2.10 
1.40 
3.40 
2.90 
2.30 
2.30 
1.40 
I .90 
2.60 
1.20 
I .20 
1 .oo 
1 .00 
1 .00 
1 .oo 
2.40 
I .60 
1.90 
2.40 
3.60 
2.70 
1.60 
1.60 
5.60 
1 .00 
1.20 
1 .00 
1.20 
I .OO 
1.30 
1.60 
2.30 
2.00 
1.30 
1.40 
I .oo 
2.10 
I .20 
1 . R O  

U 

U 
U 

U 
U 
U 

U 

U 

(I 

N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N .  0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 

0.05 0.10 N 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N I] 0.13 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 

0.05 0.10 N 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 
N 0.12 
N 1-1 0.30 

0.05 0.10 N 

N 
N 
N 
N 
N 0.05 0.10 
N 10.121 0.12 

N 0.05 0.10 
N 0.05 0.10 
N 0.05 0.10 

0.05 0. 10 N 

N 0.05 0.10 

N 0 05 0 I O  

U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  
U N  

N 
U N  
U N  
U N  
U N  
U N  
U N  
U 

U N  
U N  
U N  
U N  
U N  
U N  
U Y  
u v  
u v  

v 
N 

u 1v 
IV 
1v 
1V 
IV 
N 
N 
IN 
IN 
IN 

u IN 
IV 

u IN 
u IN 
IJ k' 

IJ 
11 1, 

I '  I\I 
1\1 

I '  IN 

U -  



BH5487 BH548712DH 9/16/87 12.2 14.2 
BH5487 BH54871424 9/18/87 14.2 22.8 
BH5487 BH54872334 9/21/87 23.5 32.8 

-~ - 
iean of Ln(x) 

S.D. of ln(x) 
H(0.95.n) 
95% UCL based on Lognormal 

14.60 14.60 N 2.00 2.00 N 0.05 0.10 U N  
30.80 30.80 N 5.50 5.50 N 0.05 0.10 U N  

J 5.50 5.50 N 1.90 1.90 N 0.05 0.10 U N  

1.520 
0.7 18 
1.721 
6.36 

BH5687 BH568702DH 9/10/87 2 3.5 
BH5687 BH568709DH 9/10/87 9.5 10.4 
BH5687 BH568712DH 9/10/87 12 14 

-0.23 
0.8 13 
1.821 
1.219 

3.50 3.50 N 1.70 1.70 N 11 0.19 u 
4.70 4.70 N 1.40 1.40 N 0.05 0.10 U Y  
4.00 4.00 N 1.80 1.80 N 0.05 0.10 u 1v 

-3.879 
1.604 
2. I65 
0.092 



ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

00291 BH00574WCU2 2/6/92 8.3 8.4 V 
V 
V 

06591 
0659 I 
0669 1 
0669 1 
0669 1 
06791 
0679 1 
0679 1 
0689 1 
0699 1 
0709 1 
0709 1 
07191 
07191 
07291 
0729 1 
0729 1 
07391 
0749 1 
0759 I 
0759 1 
07691 
0789 1 
0789 1 
07891 
0799 I 
0799 I 
0809 I 
0809 I 
08191 
08191 
08191 
08191 
08191 
08191 
0829 1 
0829 1 
0839 1 
08391 
08391 
08391 
08391 
08391 
08491 
0849 I 
0849 I 
0859 I 
0859 I 
08591 
08591 
08591 
086'1 I 
08601 

0879 1 

1.000 1.000 0.035 B V 
0.970 0.970 0.011 B A 
0.980 0.980 0,009 B A 

BH01249WCU2 3/2/92 
BH01251 WCU2 3/2/92 
BH005 18WCU2 2/25/92 
BH00520WCU2 2/25/92 
BH00522WCU2 2/25/92 
BH00490WCU2 2/13/92 
BH00493WCU2 2/14/92 
BH00496WCU2 2/14/92 
BH00540WCU2 2/28/92 
BH00701 WCU2 2/26/92 
BH00484WCU2 2/12/92 
BH00486WCU2 2/12/92 
BH00979WCU2 3/12/92 
BH00982WCU2 3/13/92 
BH00718WCU2 3tZ/92 
BH00719WCU2 3/2/92 
BH00721 WCU2 3/2/92 
BH00475WCU2 2/10/92 
BH01233WCU2 2/26/92 
BH01227WCU2 2/26/92 
BH01229WCU2 2/26/92 
BHO 1204 WCU2 2/2 1 /92 
BH00394WCU2 12/12/9 1 
BH00398WCU2 12/12/91 
BH00402WCU2 12/12/91 
BH00332WCU2 2/3/92 
BH00334WCU2 2/3/92 
BH00324WCU2 1/28/92 
BH00326WCU2 1/28/92 
BH00305WCU2 1/23/92 
BH00307WCU2 1/23/92 
BH00309WCU2 1/23/92 
BH003 12WCU2 I R3D2 
BH00314WCU2 1/24/92 
BH00317WCU2 1/24/92 
BH00458WCU2 1/22/92 
BH00460WCU2 1/22/92 
BH00283WCU2 11'20192 
BH00287WCU2 I ROD2 
BH00289WCU2 1/20/92 
BH00292WCU2 I/20/92 
BH00294WCU2 1/20/92 
BH00298WCU2 1R1/92 
BHOO448WCU2 1/20/92 
BHWSOWCUZ 1R0/92 
BH00JS1WCU2 1/20/92 
BHW31WCUZ 1/15/92 
B t10M 11 w CII 2 I / 1 5/92 
BHO(H76WCL2 1/15/92 
BH00J1XWC1'2 1/15/92 
BHMH40wCU2 1 /1 5/92 
BHOT10W('II? 2/27/92 
B H 0 0 5 3 1 ~ C l i 2  2/27/92 
BH00505~C1 2 2RI/92 

V 
A 

v 

2.1 8 
8 14 
2 8  
8 14 
14 20 
2 8  
8 14 
14 20 
2 6  
2 8  
2 8  
8 14 
2 8 ,  
8 14 
2 8  
8 14 

0.140 
0.013 
0.010 
0.011 

0.002 0.004 0.005 U 

o.Oo0 0.000 0.011 u 
0.005 0.010 0.011 U - 

-0.002 -0.004 0.017 U - 
14 20 1 0.0051 0.005 0.004 J 
2 8 0.031 0.031 0.005 
2 8.2 0.008 0.016 0.019 U 

2.1 8.2 
8.2 '14.1 0.002 0.004 0.008 U 
2 8 O.Oo0 O.OO0 0.003 U 

8 

2 8  
8 14 
2 8  
8 14 

0.9 8 
8 14 
14 20 
20 26 
26 32 
32 38 
2 8  
8 14 
3 10 
10 16 
16 22 
22 28 
28 34 
34 40 
2 8  
8 1 4  
14 20 
8 1 4  
14 20 
20 26 
32 38 
38 44 
2 8  
8 I 4  

0.9 6 

0.010 

0.002 
0.002 

0.013 
0.01 3 
0.003 

-0.002 

0.002 
-0.002 
O.OO0 
O.OO0 
0.003 

/-GEJ 

-0.001 
1 1  

0.OOo 
-0.001 
0.001 
0.005 
1.800 
0.0 13 
0.270 

0.008 
0.0 10 

0.003 
0.004 

0.046 
0.013 
0.013 
0.006 

-0.003 
0.002 
0.004 
-0.004 
O.OO0 
O.Oo0 
0.005 

-0.002 
0.004 
0.OOo 
-0.001 
0.00 I 
0.005 
1 . R O O  
0.01 3 
0.270 

0.000 
0.004 

0.004 
0.005 

0.010 
0.006 
0.003 
0.009 
0.020 
0.002 
0.006 
0.01 1 
0.006 
0.0 I7 
0.010 

0.008 
0.003 
0.009 
0.006 
0.002 
0.002 
0.0 I0 
0.003 
0.0 10 

U 
U 

J 
J 
U 
U 
J 
U 
U 
U 
U 
U 

IJ 
J 
I J  
IJ 
U 
J 
B 
BJ 

: 1-1 
V 0.032 

: E] 
V 
v o.Oo0 
A -0.001 

1 
0.240 

v 0.001 
V 0.003 
v -0.001 
v 0.001 
v 0.001 
v Oon1 

5.700 0.004 
-0.001 0.005 
0.007 0.022 

68.000 0.913 
5.600 0.027 
0.680 0.005 
0.830 0.011 
0.056 0.003 
0.004 0.002 
0.020 0.004 
0.061 0.002 
0.550 0.005 
4.900 0.005 
0.100 0.007 
0.048 0.010 
3.400 0.005 
0.031 0.016 
0.009 0.011 
0.140 0.002 
0.013 0.002 
0.010 0.009 
0.011 0.007 
0.001 0.005 
0.253 O.Oo0 
0.034 0.OOO 
0.034 0.000 
0.122 o.Oo0 
0.003 0.000 
0.019 0.001 
0.005 O.OO0 
0.022 0.013 
0.006 0.004 
0.006 0.004 
0.014 0.002 
0.003 0.005 
0.023 0.007 
0.033 0.008 
0.032 0.003 
0.001 0.011 
0.007 0.001 
0.002 0.002 
O.Oo0 0.005 

-0.001 0.008 
0.001 0.001 
0.084 0.002 
0.240 0.009 
0.002 0.007 

0.005 0.007 
-0.001 0.008 
0.001 0.010 
0.001 0.009 
0.001 0.002 

11.000 0.013 
0077 0.005 
0.035 0.019 

U 
U 

J 
J 

U 

BJ 
J 
J 
U 

J 
J 
J 
J 
U 
J 

U 
J 
J 
U 
U 
J 

U 
LI 
I '  
U 
11 
11 

A 

A 
A 

1.200 0.014 B V 
1.200 0.030 B A 
1.OO0 0.028 B A 

15.000 0.021 B A 
1.100 0.018 B -~ 

0.746 0.034 
0.651 0.000 A 

V 
JA 
V 
V 
V 
A 
A 
A 2.950 0.005 4 
A 0.426 0.010 .4 
A 0.522 0.006 .4 
A 0.334 0.000 .4 
A 0.444 0.003 .4 
A 0.620 0.008 B ,4 

0.950 0.014 B A 
0.720 0.014 B A 
0.780 0.004 B A 
0.730 0.010 B A 
0.770 0.013 B A 
0.530 0.014 B V 
1.OO0 0.026 B ' 4  
0.710 0.049 B V 
0.850 0.014 B '1 
0.900 0.028 B V 
0.930 0.041 B V 
0.760 0.037 B V 
0.780 0.017 B V 
0.800 0.014 B V 

\/ 

V 10.870] 0.870 0.015 I3 V 



A 
A 

26.370 26.370 0.038 
0.754 0.754 0.029 

0.8& 
1.100 
0.790 
1.100 
0.920 
0.760 
0.620 
0.820 
0.890 
0.740 
0.930 
0.717 
0.548 
1.660 
0.899 
0.745 
0.584 
0.816 
0.410 

0.800 0.014 
1.100 0.059 
0.790 0.018 
1.100 0.160 
0.920 0.052 
0.760 0.008 
0.620 0.057 
0.820 0.058 
0.890 0.047 
0.740 0.027 
0.930 0.031 
0.717 0.OOO 
0.548 0.034 
1.660 0.024 
0.899 0.048 
0.745 0.029 
0.584 0.015 
0.816 0.024 
0.410 0.021 

ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

AMERICIUM-241 @C&) PLUTONIUM-239.240 @Cdg) URANIUM-238 @Cl/g) 
Sample Depth Depth Vahd. Vahd. Va hd. 

Date F m  To Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual - Location Field ID 
08791 BH00507WCU2 2/21/92 6 12 I 0.0lll 0.011 0.007 J A I 0.0371 0.037 0.002 V I 0.7201 0.720 0.038 Y 
0879 1 
0889 1 
0889 1 
0899 1 
0899 1 
0899 1 
09091 
0909 1 
09191 
09191 
0929 1 
0949 1 

. 09691 
0979 1 
09891 
0989 1 
0999 1 
0999 1 
0999 1 
10191 
10191 
029 1 

,0291 
1029 1 
10391 
10391 
10391 
10391 
10491 
10491 
10491 
1059 1 
10591 
1069 1 
10691 
1069 1 
10691 
1069 1 
1069 1 
10791 
10791 
10791 
10791 
10791 
10791 
IO89 1 
1089 1 
10891 
10891 
OR9 I 

I089 1 
10891 
10991 
10991 

BH00510WCU2 2/21/92 12 
BH00550WCU2 3/3/92 2 
BH00552WCU2 3/3/92 8 
BH00741WCUZ 3110192 2 
BH00743WCU2 3/10/92 8 
BH00745WCU2 3110192 14 
BH00727WCU2 3/3/92 2 
BH00729WCU2 3/3/92 8 
BH00962WCU2 3/6/92 
BH00965WCU2 3/6/92 8 
BH01274WCU2 3/12/92 2 
BH01244WCU2 2/28/92 2.2 
BH01207WCU2 2/24/92 2.2 
BH01218WCU2 2/25/92 2.1 
BH00365WCU2 12/3/91 3 
BH00367WCU2 12/3/91 8.2 
BH00355WCU2 1u2/91 2 
BH00357WCU2 12/2/91 8 
BH00361WCU2 12/2/91 14 
BHOOl56WCU2 12/3/91 4.2 
BHOOl60WCU2 12/3/91 8 
BH00177WCU2 12/6/91 2 
BH00179WCU2 12/6/91 8 
BHOOl82WCU2 12/9/91 14 
BH00373WCU2 12/9/91 2.2 
BH00375WCU2 12/9/91 8.1 
BH00377WCU2 12/9/91 14 
BH00379WCU2 12/9/91 20 
BH00200WCU2 12/11/91 2 
BH00203WCU2 12/11/91 8 
BH00205WCU2 l2/11/91 14 
BH00465WCU2 2/4/92 14 
BHW69WCU2 2/4/92 8 
BH00407WCU2. 1/10/92 2 
BH00410WCU2 1/10/92 8 
BH00412WCU2 1/10/92 14 
BHW15WCU2 1/10/92 20 
BH00419WCU2 1/13/92 26 

A 0.001 0.002 0.005 U 
A 27.000 0.048 
A 14.000 0.110 

9.910 0.017 
0.757 0.000 

A 0.476 0.002 
V 3.000 0.0~10 
V I 0.0301 0.030 0.007 
A 

A 0.002 0.003 0.010 
v p t i q  2.200 0.002 

18 0.003 0.005 0.006 U 

8 
l A  _ .  

8 0.009 0.017 0.022 
8 -0.002 -0.003 0.018 

8.6 0.009 0.017 0.022 

J 
1 

I 
U 
J 
J 
J 
J 
J 

J 

J 
J 
J 
J 
J 

J 
U 

U 
J 
J 

U 

U 
U 
J 
U 
(1 
I? 
J 

U 
U 
J 
U 
J 

J 
J 

J 
J 
J 

J 

J 

J 
J 

0.002 

0.002 
pGEq 

0.004 0.005 
0.009 0.003 
0.003 0.005 
0.021 0.030 
0.070 0.030 
0.149 0.030 
0.019 0.030 
0.Oo0 0.030 
3.120 0.016 
0.067 O.Oo0 

15.120 0.030 
0.021 0.030 
0.022 o.Oo0 
0.026 0.030 
0.094 0.030 
0.008 0.030 
0.031 0.030 
0.031 0.012 
0.012 o.Oo0 
0.034 0.011 
0.160 0.012 
0.390 0.002 
0.027 0.009 
0.006 0.002 
0.051 0.005 
0.100 0.007 

A 
V 
V 

A 
A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 

0.012 0.017 
o.oO0 0.020 
0.003 0.020 
0.016 0.020 
.0.001 0.020 
0.001 0.020 
0.598 O.oO0 
0.010 0.Ooo 
3.293 0.020 
0.007 0.020 
o.Oo0 o.Oo0 
0.007 0.020 
0.006 0.020 
0.018 0.020 
0.022 0.020 
0.027 O.Oo0 
0.021 o.Oo0 
0.004 o.Oo0 
0.006 0.01 1 
0.042 0.002 
0.001 0.005 
0.005 0.005 
0.013 0.013 
0.026 0.005 
0.005 0.010 
0.042 0.017 
0.006 0.012 
0.010 0.012 
0.012 0.012 
0.005 0.010 

-0.005 0.018 
0.008 0.009 
0.015 0.(moo 
0.01 0 O.oO(l 

0.01 I (1.004 
0.003 O.(KK) 
0.00 I 0.OMI 
0.MH) (I.o(Xl 

0.001 0.0()4 

(1 (KK) 
0.038 ( I . ( X K I  

8.2 0.006 
8.2 
14.2 
8 
14 
20 
8 

14.1 
8 
14 
20 
8.1 
14 
20 
26 
8 
14 
20 
18 0.003 
14 1 0 . 0 4 2 1  

20 0.013 

A 
A 

A 

P. 
A. 
A. 
\' 
v 
t 
\ 
t 
V 
V 
V 
A 
V 
v 
V 
V 
V 
A 

A 
A 
A 
A 
A 

A 
A 

B 
B 
B 
B 
B 
B 

B 
B 

B 
B 
B 

0.910 0.910 0.018 3 0.470 0.470 0.035 
A 
A 
A 
A 
A 
A 
A 
A 
V 
V 
V 
V 
V 
A 
A 
A 
A 
A 
A 
A 
A 
A 

26 0.0261 
32 0.003 
38 1 1  
20 0.003 
26 0.005 
32 10.0121 
38 0.003 

113192 32 
1/1/92 14 
1/8/92 20 
1/8/92 26 
1/8/92 32 
1/8/92 38 
1/8/92 44 
2/13/91 2 
2/16/91 8 
2/16/91 I 4  

BH00421WCU2 
BH00265WCU2 
BH0027 1 WCU2 
BH00274WCU2 
BH00277WCU2 
BH00279WCU2 
BH0028 1 WCU2 
BH00220WCU2 
BH00222WCU2 
BH00225WCU2 

A 0.001 0.001 0.009 U 
v 0.001 
v pzq 

0.001 0.002 u 
0.002 0.002 J 
0.004 0.003 I 
0.538 0.ooO 
0.017 O.o(K) 

0.055 O.O(H) 
0.014 0.013 
0.022 o.ooo 
O . m  0.ooo 
0.016 0.009 
0227 0.011 
0.346 0.MX) 

44 -0.003 
50 0.004 

BH00228WCU2 12/16/91 20 
BH00230WCU2 1211 6/9 I 26 
BH00232WCU2 12/16/Yl 32 
BH00234WCU2 12/16/91 38 
BH0024 I WCU2 1211 7/9 I 2 
BH00244WCU2 12/17/91 8 
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ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

AMERICIUM-24 1 @ci/g) PLUTONIUM-239.240 @Cdg) URANIUM-238 @Cdg) 
Sample D.pul Depth Vahd. Vahd. Vahd 

3 
5 
9 
13 
17 
21 

25.5 
30 
34 
3 
6 

9.3 
11 
13  
17 
3 
7 
13  
2.9 
7.5 

Location Field ID Date From To Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual 
10991 BH00247WCU2 12/17/91 14 20 I 0.0071 0.007 O.OO0 J A 0.028 0.028 O.OO0 J A 0.769 0.769 0.020 A 

26 0.007 0.003 BJ V 0.980 0.980 0.110 A 

0.068 
0.008 
0.026 
0.011 
0.011 
0.007 
0.011 
0.003 
0.016 
0.1oc 
0.007 
0.003 
0.001 
0.011 
0.008 
0.864 
0.01c 
0.007 
0.256 
0.018 

- 

10991 BH00250WCU2 12/18/91 20 
10991 BH00252WCU2 12/18/91 26 
10991 BH00255WCU2 12/18/91 32 
10991 BH00258WCU2 12/18/91 38 
12791 BH01239WCU2 2/27/92 2 
12791 BH01240WCU2 2/27/92 8.1 
13091 BH00347WCU2 2/19/92 14 
21793 BH20319WC 
21793 BH20320WC 
21793 BH20321WC 
21793 BH20322WC 
21793 BH20325WC 
46792 BH303011T 
46792 BH30302IT 
46792 BH30303IT 
B215389 B215389OO03 
B215389 B2153890307 
B215389 B2153890711 
B217389 5589BR0003 
B217389 5589880307 
8217389 5589BR0711 
B217389 5589BR1215 
B217589 5789BR0003 
B218189 821 8 189OO03 
B218189B2181890305 
B218189 821 81 890509 
B218189 8218 1890913 
B218 I89 B2181891317 
B218189 82181891721 
B218 189 B218 1892126 
B218189 B2181892630 
821 8 189 B218 1893034 
B218589B2185890003 
8218589 B2185890306 
8218589 B2185890610 
B218589 821 85891012 
B218589 8 2 1  85891214 
B218589 821 858914 18 
8218689 B218689ooO3 
8218689 82186890307 
B218689B2186891113 
8218789 B2187890003 
B218789 B2187890408 
821898982189890001 
8218989B2189890307 
R21898YB2189890711 
8218989B2189891115 
R2189XYB2189891518 
BTI8889 1~718889O(KU 
H ? I X X X Y  B ? I X X X ~ ~ W ~  
1 i3  I 88x1) ~i I x n x ~ n 7  I I 
r37 19780 H ?  I Y ~ ~ Y ( M K ) ~  

I< 7 I 9789 I3 7 I Y 7 890707 
f(1197X'i H7IY789071 I 

6/3/93 20.7 
6/3/93 26.7 
6/3/93 31.9 
6/3/93 37.4 
6/3/93 43.2 
6/2/92 0 
612192 
6/2/92 10 

10/31/89 0 
11/1/89 3 
11/1/89 7 
946/89 0 
9/26/89 3 
9/26/89 7 
9/26/89 12 
10/17/89 0 
11/6/89 0 
11/6/89 3 
11/6/89 5 
11/6/89 9 
11/6/89 13 
11/6/89 18 
11/6/89 21 
11/6/89 26 
11/6/89 30 
10/10/89 0 
11/10/89 3 
10/10/89 6 
11/10/89 10 
10/10/89 12 
10.'10/89 14 

li13/89 0 
1/13/89 3 
1/13/89 12 
1/15/89 0 
1/15/89 4 
1/27/89 
11-27/89 
1/27/89 7.1 
1/27/89 12 

11/27/89 14 

1 1 / I  7/89 
1 1/17/89 
I l/17/X9 
l/lX/?N 0 
1/18/90 7 

1/18/90 7 

32 
38 
44 
8.1 
10 
20 

26.7 
31.9 
37.4 
43.2 
50 
5 

15 
3 
7 
11 
3 
5 

10.8 
14.6 

3 

0.003 0.005 0.007 U 
0.002 0.004 0.011 U 
0.003 0.005 0.007 U 
0.008 0.015 0.020 U 

4.852 

0.01 1 

4.852 
O.OO0 
0.002 
0.03 1 
0.010 
0.002 

0.007 
0.01 1 
0.007 

O.OO0 
O.OO0 J 
0.005 J 
0.007 
O.OO0 
0.01 3 

0.004 
0.008 
O.OO0 

10.6 
1 3  

14.2 

0.068 o.oO0 
0.008 0.019 
0.026 0.017 
0.01 1 0.053 
0.011 0.006 
0.007 0.015 
0.012 o.OO0 
0.003 0.018 
0.016 0.010 
0.100 0.007 
0.007 0.007 
0.003 0.006 
0.001 0.006 
0.011 o.OO0 
0.008 0.012 
0.864 0.007 
0.010 0.006 
0.007 0.012 
0.256 0.010 
0.018 O.OO0 

0.001 0.002 0.003 U 

V 0.008 0.005 J 
V 0.001 0.001 0.005 U 

0.001 0.002 

0.003 0.003 

V 
V 
V 

A 
A 
A 

V 
V 
V 
V 
V 
V 
V 
V 
v 
A 
A 

0.001 0.002 
0.003 0.002 

31.410 31.410 O.OO0 

0.003 0.003 0.008 J E 0.131 0.131 0.004 
I 0.0481 0.048 0.008 

0.012 0.012 0.007 El 0.364 0.364 O.OO0 
0.015 O.Oo0 
0.032 O.OO0 
0.005 O.OO0 
0.645 0.009 
0.118 0.015 
0.018 o.OO0 
0.008 o.OO0 
0.005 0.012 
0.006 o.oO0 

-0.007 0.033 
0.021 0.003 
0.010 0.012 
0.010 o.OO0 
0.633 O.OO0 
0.030 0.006 
0.008 o.OO0 
0.008 0.013 
0.007 O.OO0 
0.017 O.OO0 
2.860 0.006 
0.112 o.OO0 
0.010 0.004 

0.063 0.004 

0.009 0.015 

V 0.930 0.011 V 
V 
V 
V 
V 
V 

A 

A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

I I.Oo0l 1.OO0 

0.320 
0.350 

0.330 
0.710 

1.420 
0.607 
0.696 
1.040 
0.540 
0.780 
0.780 
0.790 
0.7 10 
0.340 

0.390 
0.670 
0.260 
0.530 
0.620 
0.400 
0.500 
0.340 
0.500 
0.400 
0.260 
0.410 
0.940 
0.420 
0.640 
0.530 
0.710 
0.400 
0.330 
0.270 
0.280 
0.500 
0.15(' 
0.081 
0.530 
0.200 
0.320 
0.350 
0.300 
0 310 
0.7 10 

0.034 B V 
0.013 B V 
0.009 B A 
0,008 B A 
0.020 B V 
0.019 
0.020 
0.048 
0.08 1 
0.034 
0.000 
0.020 
0.000 
0.000 
0.000 
0.000 
0.000 
0.1 10 
0.120 
0.130 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.060 
0.000 
0.040 
0.140 
0.000 
0.000 
0.040 
0.000 
0.090 
0.000 
0.020 
0.240 

130 
140 
180 

0.000 
0.090 
0.240 
0.000 
0.000 
0.m 
0.1 ao 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

V 
V 
v 
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831978983197891518 
B3 19789 B3 197891822 
B319789B3197892226 
B319789B3197892632 
B319789 B3197893236 
B319789 B3197893840 
BH2287 BH22870009 
BH2287 BH2287 101 8 
BH2387 BH23870008 
BH2387 BH238708CT 
BH2487 BH24870002 
BH2487 BH248705CT 
BH2587 BH25870009 
BH2687 BH26870003 
BH2787 BH27870010 
BH2887 BH288700WT 
BH2887 BH28870104 
BH2987 BH29870010 
BH2987 BH298713CT 
BH3087 BH30870010 
BH3087 BH30871020 

--BH3187 BH31870013 -~ - 
-BH3187 BH3 1871 3CT 
BH3187 BH3 18716BR 
BH3287 BH32870008 
BH3287 BH32870815 
BH3287 BH328716CT 
BH3387 BH33870004 
BH3387 BH338708 15 
BH3487 BU34870008 
BH3487 BH348708 15 
BH3487 BH348708CL 
BH3587 BH35870012 
BH3687 BH36870005 
BH3687 BH36870515 
BH3787 BH37870005 
BH3787 BH3787 I1 13 
BH3787 BH378721CT 
BH3887 BH38870010 
BH3887 BH388720BR 
BH3987 BH398702DH 
BH3987 BH398704DH 
BH3987 BH398707DH 
BH3987 BH398712UC 
BH4087 BH408704UC 
BH4087 BH408707CT 
BH4087 BH408709BR 
8114187 BH41870012 
BH4187 BH418712UC 
BH4187 BH418714CT 
BH4187 BH418717BR 
BH4287 BH42870009 
BH4387 BH418704DH 
8114387 BH438707Dti 

B319789B3197891115 1/18/90 12 I5 
1/18/90 15 17.5 
1/18/90 18 22 

-0.002 -0,002 0.013 0.002 0.002 0.010 0.480 0.480 0.060 
0.002 0.002 0.014 0.017 0.017 0.006 0.490 0.490 0.100 
0.002 0.002 0.015 0.007 0.007 0.000 0.410 0.410 0.100 

111 8/90 
1/18/90 
1/18/90 
1R2/90 
7/9/87 
7/9/87 
7/1/87 
7/1/87 
7/8/87 
7/8/87 

611 8/87 
7/16/87 
7/6/87 

711 3/87 
7/13/87 
6/12/87 
6/12/87 
6/16/87 
6/16/87 
8/4/87 
8/4/87 
8/4/87 
8/3/87 
8/3/87 
8/3/87 

7130187 
7/30/87 
7L!9/87 
7/29/87 
7/29/87 
7/27/87 
7120187 
7120187 
7/16/87 
7/17/87 
7/17/87 
7/14/87 
7/14/87 
8/12/87 
811 2/87 
811 2/87 
8/12/87 
811 3/87 
811 3/87 
811 3/87 
811 7/87 
811 7/87 
811 7/87 
8/17/87 
811 81x7 
9 / 4 l 8 7  
0/4/Xl 

22 
28 
32 
38 
0 

10.6 
0 

7.2 
0 

2.43 
0 

0.3 
0 
0 

0.9 
0 

9.7 
0 

11.5 
0 

11.7 
15.7 
0 
8 

15.1 
0 

7.8 
0 
8 

6.6 
0 
0 
5 
0 
11 
18 
0 

20.4 
2 
4 
7 
12 
4 
7 

9.5 
n 
12 

14.5 
17 
0 

4 
7 

26.2 I 0.008l 

36 32 l%l 
40 
9.3 
18.4 
7.5 
8.2 
2.43 
4.85 

9 
2.5 
4.8 
0.9 
3.75 
10 

12.7 
9 

17.15 
11.7 
12.6 

22.85 0.000 
8 -0.060 
15 a -0.020 

16.2 
4 

14.7 
8 

14.7 
8 

12.3 
5 
I5 
5 

12.3 
21.7 
9.5 

6.8 l 4  H 0.120 ;; 
10.8 -0.010 
14.5 0.0.50 
17 -0.020 

1 9 s  8.3 H 0070 

0.008 
0.001 
0.004 
0.005 
0.020 
0.000 
0.100 
0.100 

11.000 
0.0 10 
-0.030 
12.000 
0.440 
0.240 
0.020 
0.090 
0.150 

22.000 
-0.010 
0.0 10 
-0.040 
0.000 

-0.060 
-0.020 
-0.050 
0.040 
-0.050 
-0.020 
0.0oO 

-0.020 
0.400 
0.040 
0.030 
0.480 

-0.020 
0.060 

-0,010 
0.080 
0.010 

-0.030 
0.020 
0.060 
0.120 
-0.040 
0.060 

O.OS(1 
-n.nio 

-0 ox) 
0.020 
0.(17(1 

-0.0 ?(I 

4 0 2 J  

0.007 
0.012 
0.000 
0.0 12 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N "B N -0.030 

N N M  
N "H -0.020 

0.008 
0.006 
0.009 
0.005 
0.060 
0.040 
1.100 
0.090 

94.000 
0.0 10 
0.060 

83.000 
3.800 
2.000 

-0.050 
0.590 
0.060 

180.000 
0.060 
0.080 
0.020 

-0.050 
0.330 
0.060 
0.030 
0.140 

-0.040 
-0.080 
-0.040 
0.000 
1.500 
0.530 

-0.030 
2.600 

-0.060 
-0.060 
0.080 

-0.050 
0.030 

-0.010 
0.o00 
0.020 
-0.030 
-0.030 
0.070 
(I.  I70 

-0.020 
-0.070 
-n.o6o 
0. I 80  

0 090 
0.050 

0.006 
0.004 
0.005 
0.005 

I 0.7001 0.700 O.OO0 

0.630 O.OO0 
0.280 
0.3 10 
0.230 
0.440 
0.470 
0.780 
1.100 
1 ,000 
0.180 
1.400 
0.860 
0.290 
0.370 
0.650 
0.490 
0.790 
0.510 
0.670 
0.610 
0.390 
0.320 
0.420 
0.410 
0.380 
0.530 
0.400 
0.520 
1.700 
0.420 
3.100 
0.600 
0.550 
0.360 
0.810 
0.440 
0.680 
0.480 
0.630 
0.480 
0.630 
0.540 
0.650 
0.490 
0.900 
0.780 
0.470 
0.420 
o.m 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
F; 

N 
N 
Y 
u 
v 
v 
v 
2' 
'V 

IN 
I\ 
I\ 
1\1 
I\' 
;\ 
I\  
K 



ATTACHMENT H1 
. TABLE13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL'RADIONUCLIDES 

AMERICIUM-241 @Ci/g) PLUTONIUM-239,240 @CUP) URANIUM-238 @C&) 
Sample Depth Deplh Valid. Valrd. Vabd. 

Location FieldID Date From To Result SQL CDRL Qual Qual Result SQL CDRL Qual Qual Result SQL CDRL Qual (pal 
BH4387 BH438709DH 9/4/87 9.5 10.3 I 0.0lOl 0.010 N I -0.0301 -0.030 I 0.5301 0.530 N 
BH4387 BH438712DH 
BH4387 BH438714DH 
BH4487 BH448704DH 
BH4487 BH448714DH 
BH4587 BH45870009 
BH4587 BH45870917 
BH4687 BH46870009 
BH4687 BH46870919 
BH4787 BH478704DH 
BH4787 BH478706DH 
BH4787 BH478708DH 
BH4787 BH478709DH 

. BH4787 BH478711DH 
BH4787 BH478713DH 
BH4787 BH478715DH 
BH4787 BH478720DH 
BH4787 BH478722WT 
BH4787 BH478726CT 
BH4887 BH48870006 
BH4887 BH488710UC 
BH4887 BH488713CT 
BH4887 BH488715BR 
BH4987 BH49870008 
BH4987 BH49870816 
BH5087 BH508712UC 
BH5087 BH5087 15CT 
BH5087 BH508717BR 
BH5 187 BH5 I87 I2WT 
BH5187 BH518714CT 
BH5 187 BH5 187 17BR 
BH5287 BH52870010 
BH5287 BH528712DH 
BH5287 BH528722CT 
BH5287 BH528724BR 
8315387 BH538700DH 
BH5387 BH538702DH 
BH5387 BH538706DH 
BH5387 BH538708DH 
BH5487 BH54870009 
BH5487 BH548702WT 
BH5487 BH548706DH 
BH5487 BH548708DH 
BH5487 BH548710DH 
BH5487 BH5487 12DH 
BH5487 BH54871424 
€3 HS487 B H54872334 
BIiS487 BH548738WT 
Oil5587 HH558702DH 
BHS587 B11S58710Dli 
131155x7 BHSS8712WT 
HI15587 Rl15SX71424 
13 H 5 5 87 B If 558727LJC 
L(1155X7 RttSSR729CT 
€31 I5 s x7 I3 I 15s 8732i3 K 

911 8/87 
911 8/87 
9/17/87 

9117187 
9/17/87 

9/22/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 

9/11/87 4 5.32 
9/11/87 6 7.15 
9/11/87 8 9 
9/11/87 9.5 10.52 
9/11/87 11.5 12.66 
9/11/87 13.5 14.78 
9/11/87 I5 15.65 
9/14/87 20.5 21 
9/14/87 22.5 24.3 
9/15/87 26.2 27.2 
9/16/87 6 7.14 
9/17/87 6 7.14 
9/17/87 13.2 15.11 
9/17/87 15.2 16.7 

6 7.3 

12 12.9 
a 15.54 

4.5 17 
17 19.5 
12 14.4 
4.5 17 
17 19.5 
0 9.5 
12 13 

9/22/87 22 24 
9/22/87 24 25 
9/11/87 0 18.8 
9/11/87 2 3.5 

9/11/87 a 9.9 

9/15/87 2 4 

9/11/87 6 7.8 

9/18/87 0 0 

9/16/87 6 7.5 
9/16/87 8 9.65 
9/16/87 10 11.5 
9/16/87 12.2 14.2 
9.'?a/a7 14.2 22.8 
9 :ita7 23.5 32.8 
9/21/87 38.5 39 
9/15/87 2 3.3 

9115187 12 14 
9/15/x7 14.5 23.5 
911SlX7 27 29.2 
919l87 29.5 32 

911SlX7 32 34.1 

9 1 1 ~ ~ 7  9.5 10.9 

[ 0.0601 0.060 

-0.020 -0.020 
0.020 0.020 
0.010 0.010 
0.020 0.020 H 0.000 0.000 

0.000 0.000 tA 0.010 0.010 

-0.030 -0.030 El -0.060 -0.060 

N -1 -0.030 
N I 0.100l 0.100 

Page 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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0.080 

0.090 
-0.050 
0.060 
0.280 
0.0 10 
0.020 
0.060 
0.000 
0.0 10 
O.Oo0 
0.020 
0.030 

-0.030 
0.010 
0.150 
0.030 
0.020 

-0.010 
0.100 

-0.010 
-0.010 
0.130 

-0.010 
-0.060 
-0.010 
0.040 
0.580 

-0.030 
0.000 
0.020 
6.000 
0.980 
0.140 
0.130 
0.000 
0.3 10 
0.020 

-0.010 
0.1 10 
0.1 10 

-0.030 
-0.010 
0.0oO 
0.060 
0.090 
0.070 
0.070 
0.080 
0.030 
0.050 

I 0.4601 0.460 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
h 
h 
N 
N 

1 

2 

h 
hi 



ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

AMERICIUM-24 1 @Ci/g) PLUTONIUM-239,240 @Ci/g) URANIUM-238 @C&) 
- 

Sample Depth Depth Vahd. Vahd. Vahd. 

BH5687 BH568702DH 9/10/87 2 3.5 
BH5687 BH568709DH 9110187 9.5 10.4 
BH5687 BH568712DH 9/10/87 12 14 

0.010 0.010 N -0.030 -0.030 0.780 0.780 N 
0.040 0.040 N -0.070 -0.070 0.410 0.410 N 
0.090 0.090 N -0.070 -0.070 0.380 0.380 N 

Number of Deteds 
Minimum Deteded 
Maximum Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

Mean of Ln(x) 
S.D. of h(x)  
H(0.95p) 
95% UCL based on Lognormal 

217 
-0.060 
22.000 
0.315 
1.845 
1.645 
0.505 

-4.914 
2.626 
3.087 
0.323 

249 
-0.080 

18O.ooo 
2.21 1 

14.115 
1.645 
3.621 

-3.988 
3.086 
3.560 
4.147 

276 
0.080 

113.100 
1.258 
6.980 
1.645 
1.949 

-0.4 I5 
0.636 
1.835 
0.867 

Page 6 of 12 
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ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

URANIUM-235 @C&) URANIUM-233.234 @c&) 
Sample Vahd. Depth Depth Vahd. 

BliW36WCU2 1/15/92 
HH(KW38WCU2 1/15/92 
Bl{(KW40WCU2 1/15/92 
13liOO570WCIJ2 2/27/92 

m i o n  
0029 1 

0 130 
0 026 
0 031 
0 01 1 

06591 
06591 
0669 1 
0669 1 
0669 1 
0679 1 
0679 1 
06791 
06891 
06991 
0709 1 
0709 1 
07191 
07191 
0729 1 
0729 1 
0729 1 
07391 
0749 1 
0759 1 
07591 
0769 1 
07891 
07891 
0789 1 
0799 1 
0799 1 
0809 1 
0809 1 
08191 
08191 
08191 
08191 
08191 
08191 
08291 
0829 1 
08391 
08391 
0839 1 
08391 
08391 
08391 
0849 1 
0849 1 
0x49 1 
0859 1 
08591 
OR591 
0859 1 

0x591 
0869 I 
OX60 1 
OX79 I 

Field ID Date Result 
BH00574WCU2 2/6/92 I 0.0841 
BH01249WCU2 3/2/92 
BH0125 1 WCU2 3/2/92 
BH005 1 SWCU2 2125192 0.004 
BH00520WCU2 2/25/92 
BH00522WCU2 2/25/92 
BH00490WCU2 211 3/92 
BH00493WCU2 2/14/92 

BH00484WCU2 2/12/92 
BH00486WCU2 2/12/92 
BH00979WCU2 3/12/92 
BH00982WCU2 3/13/92 
BH00718WCU2 3/2/92 
BH00719WCU2 3/2/92 0.004 
BH00721 WCU2 3/2/92 
BH00475WCU2 2/10/92 
BH01233WCU2 2/26/92 
BH01227WCU2 2/26/92 
BH01229WCU2 2/26/92 
BH01204 WCU2 2R 1/92 
BH00394WCU2 12/12/91 
BH00398WCU2 12/12/91 
BH00402WCU2 12/12/91 
BH00332WCU2 2/3/92 
BH00334WCU2 2/3/92 
BH00324WCU2 1/28/92 
BH00326WCU2 1/28/92 
BH00305WCU2 1/23/92 
BH00307WCU2 1/23/92 
BH00309WCU2 1/23/92 
BH00312WCU2 1/23/92 
BH00314WCU2 1/24/92 0.011 
BH00317WCU2 1/24/92 10.0311 
BH00458WCU2 1/22/92 -0.001 
BH00460WCU2 1/22/92 1 x 1  
BH00283WCU2 1/20/92 0.007 
BH00287WCU2 1/20/92 
BH00289WCU2 IRO/92 
BH00292WCU2 lR0/92 
BH00294WCU2 1 ROD2 
BHCU298WCU2 lR1/92 
BH00448WCU2 1/20/92 
BH00450WCU2 I ROD2 
B H W 5 3 W C U 2  IR0/92 0.010 
B1iOO431WCU2 1/15192 0.052 
BHotM0174WCU2 1/15/92 E 0.032 

SQL CDRL Qual Qual From To Result SQL CDRL Qual Qual 
0.084 0.010 J V 8.3 8.4 I 1.100l 1.100 0.031 B V 

A 
A 

0.023 0.006 J A 2.1 8 
0.043 0.016 J A 8 14 
0.007 0.030 U A 2 8 
0.053 0.015 J A 8 14 
0.082 0.011 J A 14 20 
0.051 0.014 BJ A 2 8 
0.067 0.039 J 
0.047 0.019 J 
0.034 0.010 J 

A 
0.017 0.005 J A 
0.024 0.010 J A 
0.030 0.015 J 
0.037 0.015 J 
0.049 0.010 J A 
0.007 0.020 U A 

0.042 0.004 

0.056 0.005 J A 14 
0.052 0.014 J V 2 8 
0.051 0.030 J A 2 8.2 1.200 0.011 B A 
0.037 0.028 BJ A 2.1 8.2 0.980 0.043 B A 
2.100 0.021 B A 8.2 14.1 55.000 0.021 B A 
0.036 0.018 J V 2 8 0.840 0.018 B V 
0.056 0.024 J A 8 14 0.423 0.034 A 

0.010 0.OOO J A 16 22 0.625 0.033 A 

0.127 0.005 A 2 8  2.880 0.006 A 

0.019 0.024 A 8 14 0.447 0.009 A 

0.155 0.006 A 14 20 0.575 0.009 A 
0.018 0.003 A 2 8  0.315 0.003 A 
0.025 0.OOO A 8 14 0.351 0.000 A 
0.034 0.008 J A 0.9 8 0.580 0.015 B A 

0.043 0.007 J A 8 14 0.830 0.007 B A 
0.043 0.017 J A 14 20 0.640 0.028 A 
0.025 0.004 J A 20 26 0.560 0.007 B A 

0.690 0.032 B A 
0.580 0.033 B A 

0.021 0.027 U A 26 
0.031 0.013 BJ A 32 
-0.001 0.014 U V 2 0.660 0.025 B V 

0.049 
0.0 19 
0.052 
0.032 
0. I30  
0.026 
0.03 I 
0.01 1 
0.022 
0.054 

0.010 J V 8 14 
0.024 IJ V 14 20 
0.015 J V 8 14 
0.016 J V 14 20 
0.061 J A 20 26 I 0.7301 
0.021 J V 3 2  38 
0.013 J V 38 44 
0.010 - J A 2 8 
0.028 11 A 8 I4  
0.015 J V O.Y 6 

0.020 0.009 J V 8 14 0.930 0.014 B V 
0.013 0.021 U V 3 10 0.700 0.038 B V 
0.060 0.014 J V 10 16 0.690 0.014 B V 
0.010 0.008 J V 16 22 0.950 0.014 B V 
0.055 0.041 J V 22 28 1.100 0.024 B V 
0.054 0.016 J V 28 34 0.700 0.024 B V 
0.095 0.010 J V 34 40 0.720 0.026 B V 
0.050 0.008 J V 2 8 0.760 0.022 B V 

0.830 0.017 B V 
0.600 0.028 B V 
0.780 0.015 B V 
0.5XO 0.010 B V 
0.730 0.096 A 

0.740 0.010 B A 

0.X60 O.(I lO B A 
0.870 0.015 B V 

0.740 



ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

URANIUM-235 (pCi/g) URANIUM-233.234 @Ci/g) 
Sample Valid. Depth Depth Valid. 

Loahon FieldID Date Result SQL CDRL Qual Qual From To Result SQL CDRL Qual Qual 

08791 BH00510WCU2 2/21/92 0.091 0.047 J V 12 18 1.400 0.012 B V 
08891 BH00550WCU2 3/3/92 0.041 0.052 U A 2 8 1.200 0.020 B A 
08891 BH00552WCU2 3/3/92 O.Oo0 0.010 U A 8 14 1.200 0.010 B A 
08991 BH00741 WCU2 3/10/92 A 2 8  0.512 0.004 A 
08991 BHOM43WCU2 3/10192 A 8 14 0.344 0.004 A 
08991 BH00745WCU2 3/10/92 A 14 20 0.401 0.004 A 
09091 BH00727WCU2 3/3/92 0.051 0.015 J V 2 8 1.200 0.034 V 
09091 BH00729WCU2 3/3/92 0.058 0.027 J V 8 14 0.720 0.010 V 
09191 BH00962WCU2 3/6/92 0.110 0.028 J V 2 8 1.300 0.011 V 
09191 BHW65WCU2 3/6/92 0.092 0.013 J V 8 12 0.380 0.013 V 
09291 BH01274WCU2 3/12/92 0.065 0.016 J A 2 8 1.400 0.009 B A 
09491 BH01244WCU2 2/28/92 0.057 0.014 J A 2.2 8 1.O00 0.006 B A 
09691 BH01207WCU2 2/24/92 0.016 0.014 BJ A 2.2 8.6 0.950 0.023 B A 
09791 BH01218WCU2 2/25/92 0.031 0.023 BJ A 2.1 8.2 1.200 0.048 B A 
09891 BH00365WCU2 12/3/91 0.033 0.300 J 0.505 0.300 
09891 BH00367WCU2 12/3/91 -0.001 0.300 J 0.740 0.300 
09991 BH00355WCU2 12/2/91 0.048 0.300 J 0.045 0.300 J 

0.664 0.300 09991 BH00357WCU2 12/2/91 0.027 0.300 J 
0999 1 BH0036 I WCU2 12/2/9 1 0.045 0.300 J 0.580 0.300 
10191 BHOOl56WCU2 12/3/91 0.751 O.OO0 A 4.2 8 14.350 0.027 A 
10191 BHOOl60WCU2 12/3/91 0.028 0.021 J A 8 14.1 0.702 0.036 A 
10291 BHOOl77WCU2 12/6/91 11.500 0.300 191.700 0.300 

IO291 BH00179WCU2 12/6/91 0.068 0.300 J 0.828 0.300 
10291 BH00182WCU2 12/9/91 0.011 O.OO0 J A 14 20 0.606 0.024 A 
10391 BH00373WCU2 12/9/91 0.020 0.300 J 0.455 0.300 

0.723 0.300 10391 BH00375WCU2 12/9/91 -0.002 0.300 J 
10391 BH00377WCU2 12/9/91 0.011 0.300 J 0.673 0.300 
10391 BH00379WCU2 12/9/91 -0.003 0.300 J 0.539 0.300 
10491 BH00200WCU2 12/11/91 0.036 0.020 J A 2 8 0.387 0.028 A 
10491 BH00203WCU2 1211 1/91 0.028 0.021 J A 8 14 0.551 0.021 A 
10491 BH00205WCU2 12/11/91 0.049 0.021 J A 14 20 0.569 0.030 A 
10591 BH00465WCU2 2/4/92 0.030 0.015 J V 14 18 0.580 0.042 B V 
10591 BH00469WCU2 2/4/92 0.061 0.028 J V 8 14 0.750 0.015 B V 
10691 BH00407WCU2 1/10/92 0.068 0.019 J V 2 8 0.360 0.031 B V 
10691 BH00410WCU2 1/10/92 0.017 0.014 J V 8 14 0.840 0.038 B V 
10691 BH00412WCU2 1/10/92 0.031 0.023 J V 14 20 0.850 0.036 B V 
10691 BH00415WCU2 1/10/92 0.037 0.018 J V 20 26 0.670 0.011 B V 
10691 BH00419WCU2 1/13/92 0.045 0.034 J V 26 32 0.840 0.020 B V 
10691 BH00421 WCU2 1/13/92 0.027 0.020 J V 32 38 0.860 0.037 B V 
10791 BH00265WCU2 1/7/92 0.048 0.014 J A 14 20 0.840 0.008 B A 
10791 BH00271WCU2 1/8/92 0.180 0.019 J V 20 26 0.630 0.019 B V 
10791 BH00274WCU2 1/8/92 0.012 0.019 ti V 26 32 0.690 0.030 B V 
10791 BH00277WCU2 1/8/92 0.150 0.014 J V 32 38 0.680 0.057 B V 
10791 BH00279WCU2 1/8/92 0.038 0.016 J V 38 44 0.780 0.016 B V 
10791 BH00281WCU2 1/8/92 0.014 0.012 J V 44 50 0.690 0.031 B V 
10891 BH00220WCU2 12/13/91 0.020 O.Oo0 J A 2 8 0.582 0.021 A 

10891 BH00222WCIJ2 12/16/91 0.OfKl o.Oo0 A 8 I4 0.537 0.034 A 
10891 BH00225WC112 12/16/91 0.077 0.034 A I4 20 2.469 0.042 A 

10891 BH00228WCU2 12/16/91 0.076 0.034 A 20 26 0.878 0.042 A 
:0891 BH00230WCU2 12/16/91 0 . l lX  0.019 A 26 32 0.754 0.035 A 

10891 Btl00232WCU2 12/16/91 0.032 0.021 A 32 38 0.503 0.026 A 

IO891 HHOO234 W U J 2  12/16/91 O.O?O 0.014 A 38 44 0.745 O.Oo0 A 
IOY91 HH00241W(’1’2 1 ? / 1 7 N l  (I.(M)4 0 036 J A 2 X 0.543 0.ooo A 
1099 1 H I  100244 W(W2 I ?/ 1 7/1, I 

~ 

~~~ - 



ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

URANIUM-235 (pCi/p) URANlUM-233,234 @Cl/g) 

10991 BH00247WCU2 12/17/91 A 14 20 0.486 
10991 BH00250WCU2 12/18/91 26 0.770 

Sample Valid. Depth Depth Valid. 

0.486 0.000 A 
0.770 0.095 A 

9/26/89 
9/26/89 
9/26/89 
9126/89 

10991 BH00252WCU2 12/18/911 0.1101 
10991 BHOU255WCU2 12118I91 -0.003 

12791 BH01239WCU2 2l27192 
12791 BH01240WCU2 2127192 

10991 BH00258WCU2 12/18/91 

13091 BH00347WCU2 2/19/92 -0.002 
21793 BH20319WC 6/3/93 
21793 BH20320WC 6/3/93 
21793 BH20321WC 6/3/93 
21793 BH20322WC 6/3/93 
21793 BH20325WC 6/3/93 
46792 BH3030tIT 6/2/92 
46792 BH30302IT 6RP2 
46792 BH30303IT 6RP2 
B215389 82153890003 10/31/89 
B215389 B2153890307 11/1/89 
B215389 B2153890711 11/1/89 
B217389 5589BR0003 
B217389 5589BR0307 
B217389 5589BR0711 
B217389 5589BR1215 
B217589 5789BR0003 
B218189 B218189OO03 
B218 189 B2181890305 
B218 189 B2181890509 
B218 189 B218 189091 3 
B218189 82181891317 
B218 189 B218 1891721 
B218 I89 821 81892126 
821 8 189 B2181892630 
B218 I89 B2181893034 
B218589 B218589OO03 
B218589 B2185890306 
B218589 B2185890610 
B218589 B2185891012 
B218589 B2185891214 
B2 18589 B21858914 18 
8218689 82186890003 
B21868982186890307 
B218689 B2186891113 
B218789 B2187890003 
8218789 82187890408 
B218989 8218989OOO3 
8218989 821 89890307 
B218989 8218989071 1 
821898982189891115 
B21898982189891518 
8318889B3188890003 
B3 I8889 B3 188890307 
B3188898318889071 I 
B 7 19789 B3 197 8 9 C ~ 3  
8319789 83197890107 
E1319789 B319789071 I 

0.090 
0.020 
0.050 
0.020 

1 I / I  7/89 
11/17/89 
1/18/90 
1/18/90 
1/18/90 

11/17/89 
0.050 
0.040 
0.060 
0.OOo 
0.OOo 

0.110 0.019 J 
-0.005 0.056 U 
0.062 0.023 J 
0.026 0.005 J 
0.058 0.012 J 

-0.003 0.033 U 
0.049 0.019 
0.040 0.020 
0.040 0.025 
0.052 0.064 
0.191 0.034 
0.152 0.279 J 
0.017 0.020 J 
0.027 0.000 J 
0.090 o.OO0 
0.070 0.000 
0.065 0.000 
0.090 0.000 
0.020 0.1 10 
0.050 0.120 
0.020 0.090 

0.040 0.000 
0.020 0.000 
0.030 O.OO0 
0.040 0.000 
0.050 0.000 
0.030 0.000 
0.020 0.000 
0.060 0.000 
0.060 0.000 
0.030 0.000 
0.090 0.000 
0.030 0.OOO 
0.050 0.000 
0.030 O.OO0 
0.030 0.000 
0.020 o.oO0 
0.050 0.000 
0.030 0.OOO 
0.010 0.000 
0.010 o.Oo0 
0.030 0.170 
0.060 0.Oo0 
0.030 0.140 

-0.040 0.180 
0.040 0.OOO 
0.060 0.OOO 
0.050 0.240 
0.040 0.OOO 
0.060 0.OOO 
0.ooo 0.OOo 
0.ooO 0.130 

A 20 
V 26 
V 32 
V 38 
A 2  
A 8.1 
v 14 

20.7 
26.7 
31.9 
37.4 
43.2 

v o  
v 5  
v 10 

0 
3 
7 
0 
3 
7 
12 

A 0  
A 3  
A 5  
A 9  
A 13 
A 18 
A 21 
A 26 
A 30 

0 
3 
6 
10 
12 
14 
0 
3 
12 

A 0  
A 4  
A 0  
A 3  
A 7.1 
A 12 
A 14 
A 0  
A 3  
A 8  

0 
3 
7 

32 
38 
44 
8.1 
10 
20 

26.7 
31.9 I 0.9671 0.967 0.035 

1 37.4 1.223 1.223 0.044 
43.2 1.169 1.169 0.094 

0.800 
0.840 
0.570 

0.960 

0.982 

0.800 
0.840 
0.570 
1.300 
0.960 
1 .OO0 
0.982 

0.01 1 
0.056 
0.023 
0.021 
0.005 
0.020 
0.024 

B 
B 

50 
5 
10 
15 
3 
7 
11 
3 
5 

10.8 
14.6 

3 
5 
9 
13 
17 
21 

25.5 
30 
34 
3 
6 

9.3 
11 
13 
17 
3 
7 
13 
2.9 
7.5 
3 

7.1 
10.6 
13 

14.2 
3 
7 
I I  
3 
7 

I 1  

i .787 
0.886 
0.615 
0.418 
0.770 
0.270 
1.110 
1.430 

0.470 
0.380 

1.787 
0.886 
0.615 
0.4 18 
0.770 
0.270 
1.110 
1.430 
1 .000 
0.470 
0.380 

0.490 
0.370 
0.150 
0.360 
0.260 
0.400 
0.230 
0.140 
0.360 
0.320 
0.4 10 
0.270 
0.300 
0.390 
0.470 
0.540 
0.640 
0.440 
0.430 
0.360 
0.280 
0.4 10 
0.470 
0.5 10 
0.270 
0.300 
0.680 
0.140 
0.950 
0.300 
0.400 

0.034 
0.342 
0.028 
0.027 
0.000 
0.000 
0.000 
0.100 
0.160 
0.000 
0.130 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.130 
0.000 
0.140 
0.000 
0.050 
d.000 
0.150 
0.090 
0.030 
0.000 
0.120 
0.000 
0.140 
0.180 
0.200 
0.090 
0.240 
0.160 
0.000 
0.000 
0.2m 

V 
V 
V 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 9 of 12 



Location Field ID 
B319789B3197891115 
B31978983197891518 
B319789B3197891822 
B319789B3197892226 
B319789B3197892632 
B319789B3197893236 
B319789B3197893840 
BH2287 BH22870009 
BH2287 BH2287 101 8 
BH2387 BH23870008 
882387 BH238708CT 
BH2487 BH24870002 
BH2487 BH248705CT 
BH2587 BH25870009 
BH2687 BH26870003 
BH2787 BH27870010 
BH2887 BH288700WT 
BH2887 BH28870104 
BH2987 BH29870010 
BH2987 BH298713CT 
BH3087 BH30870010 
BH3087 BH30871020 
BH3187 BH31870013 

-8H3187 BH318713CT 
BH3187 BH3 18716BR 
BH3287 8832870008 
BH3287 BH32870815 
BH3287 BH328716CT 
BH3387 BH33870004 
BH3387 BH33870815 
BH3487 BH34870008 
BH3487 BH34870815 
BH3487 BH348708CL 
BH3587 BH35870012 
BH3687 BH36870005 
BH3687 BH36870515 
BH3787 BH37870005 
BH3787 BH3787 1 1 13 
BH3787 BH378721CT 
BH3887 BH38870010 
BH3887 BH388720BR 
BH3987 BH398702DH 
BH3987 BH398704DH 
BH3987 BH398707DH 
BH3987 BH398712UC 
BH4087 BH408704UC 
BH4087 BH408707CT 
BH4087 BH408709BR 
BH4187 BH41870012 
BH4187 BH418712UC 
BH4187 RH418714CT 
BI14187 BH418717BR 
BH4287 BH42870009 
BH4387 BH438704DH 
BH4187 BIi41ti707DtI 

.~ - 

ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

URANIUM-235 (pCdg) URANIUM-233,234 (pcdg) 
Sample Vahd. De@h Depth Vahd. 

- SQL 
0.000 
0.070 
0.000 
0.000 
0.000 
0.020 
0.020 

Date Result 

7/9/87 

CDRL Qual Qual From 
O.OO0 12 
O.OO0 15 
0.210 18 
0.090 22 
0.000 28 
0.030 32 
0.030 38 

7/9/87 
7/7/87 
717f87 
7/8/87 
7/8/87 

6/18/87 
7/16/87 
7/6/87 

7/13/87 
711 3/87 
6/12/87 
6/12/87 
611 6/87 
6/16/87 
8/4/87 
8/4/87 
8/4/87 
8/3/87 
8/3/87 
8/3/87 

7/30/87 
7/30/87 
7/29/87 
7/29/87 
7/29/87 
7/27/87 
7120/87 
7/20/87 
7/16/87 
7/17/87 
711 7/87 
7/14/87 
7/14/87 
811 2/87 
811 2/87 
8/12/87 
8/12/87 
811 3/87 

8/li/87 
8/17/87 
811 7/87 
8/17/87 
8/17/87 
X i 1  8/87 
Y/4/87 
YI4lti7 

iix7 

0.440 

To Result SQL CDRL Qual 

0.550 0.100 
0.870 0.130 
0.630 0.000 
0.540 0.040 . 
0.660 0.OOO 

1.200 
0.810 
1.300 
0.490 
0.210 
0.440 
0.480 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

0.9401 0.940 N 
0.430 0.430 3 0.570 0.570 

N 
N 
N 
N 
N 
N 

Page 10 of 12 



ATTACHMENT H1 
TABLE 13 

95% UCL CONCENTRATION 
AOC NO. 1 

SUBSURFACE SOIL RADIONUCLIDES 

URANIUM-235 @Ci/g) URANIUM-233,234 @ci/g) 
Sample Valid. Depth Depth Vahd. 

BH4387 BH438709DH 9/4/87 0.360 
BH4387 BH438712DH 9/4/87 0.420 

0.360 N 
0.420 

BH4387 BH438714DH 
BH4487 BH448704DH 
BH4487 BH448714DH 
BH4587 BH45870009 
BH4587 BH45870917 
BH4687 BH46870009 
BH4687 BH46870919 
BH4787 BH478704DH 
BH4787 BH478706DH 
BH4787 BH478708DH 
BH4787 BH478709DH 
BH4787 8847871 1DH 
BH4787 BH478713DH 
BH4787 BH478715DH 
BH4787 BH478720DH 
BH4787 BH478722WT 
BH4787 BH478726CT 
BH4887 BH48870006 
BH4887 BH488710UC 
BH4887 BH488713CT 
BH4887 BH488715BR 
BH4987 BH49870008 
BH4987 BH49870816 
BH5087 BH5087 12UC 
BH5087 BH5087 15CT 
BH5087 BH508717BR 
BH5187 BH5187 12WT 
BH5187 BH518714CT 
BH5187 BH518717BR 
BH5287 BH52870010 
BH5287 BH528712DH 
BH5287 BH528722CT 
BH5287 BH528724BR 
BH5387 BH538700DH 
BH5387 BH538702DH 
BH5387 BH538706DH 
BH5387 BH538708DH 
BH5487 BH54870009 
BH5487 BH548702WT 
BH5487 BH548706DH 
BH5487 BH548708DH 
BH5487 BH5487 IODH 
BH5487 BH5487 12DH 
BHS487 BH54871424 
BH5487 0H54872334 
BH5487 BHS48738WT 
BH5587 BHSS8702DH 
8115587 BH558710DH 
BHSS87 BHSS8712WT 
BlISSR7 BHSS871424 
BHSS87 BHSS8727UC 
BH5S87 BHSS8729CT 
HHS587 HHSS8732BK 

9/4/87 
919/87 
919/87 
8i3 1/87 
8/3 1/87 
9/2/87 
9/2/87 

911 1/87 
911 1/87 
911 1/87 
911 1/87 
9/11/87 
911 1/87 
911 1/87 
9/14/87 
9/14/87 
9/15/87 
9/16/87 
9/17/87 
9/17/87 
9/17/87 
911 8/87 
911 8/87 
9/17/87 
9/17/87 
9/17/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 
9/22/87 
911 1/87 
911 1/87 
911 1/87 
911 1/87 
911 8/87 
9/15/87 
9/16/87 
9/16/87 
9/16/87 
911 6/87 
911 8/87 
9/21/87 

9/15/87 
911 5/87 
9/15/87 
9/15/87 
911 5/87 

9/15/87 

9/21/87 

9/9/87 

0.280 
0.860 
0.980 
0.430 
1.400 
0.610 
0.480 
0.540 
0.760 
0.530 
0.660 
0.350 
0.650 
0.320 
0.480 
0.420 
0.630 
0.520 
0.450 
0.760 
0.540 
0.610 
0.600 
0.510 
0.430 
0.510 
0.470 
0.420 
0.400 
1 .000 
0.440 
0.370 
0.850 
0.720 
0.450 
0.430 
0.430 
0.370 
0.4 10 
0.480 
0.4 10 
0.380 
0.560 
0.530 
0.440 
0.450 
0.370 
0.470 
0.460 
0.480 
0.400 
0.640 
0.710 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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BH5687 BH568702DH 9/10/87 
BH5687 BH568709DH 9/10/87 
BH5687 BH568712DH 9/10/87 

Number of De- 
Umimum Detcaed 
Maximum Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

0.610 0.610 N 
0.480 0.480 N 
0.390 0.390 N 

Mean of Ln(x) 
S.D. of In(x) 
H(0.95.n) 
95% UCL based on Lognormal 

158 
-0.040 
11.500 
0.126 
0.89 I 
1.645 
0.238 

-3.380 
1.029 
2.087 
0.068 

269 
0.045 

191.700 
1.604 

12.106 
1.645 
2.818 

-0.509 
0.695 
1.745 
0.824 
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ATTACHMENT H1 
TABLE 16 

95% UCL CONCENTRATION 

SUBSURFACE SOIL VOCs 
AOC NO. 1,lO-ACRE AREA 

TETRACHLOROETHENE (ugkg) 

7.5 12.50 25.00 U 
Location Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid Qual 
BH2387 
BH2387 
BH2487 
BH2487 
BH2587 
BH2787 
BH2887 
BH2887 
0669 1 
0669 1 
0669 1 
0679 1 
06791 
0679 I 
06991 
0709 I 
0709 1 
0709 1 
07191 
07191 
07191 
0729 1 
0729 1 
0749 1 
07591 
07591 
0869 1 
0869 1 
0869 I 
0879 1 
0879 1 

0879 1 
08791 
08891 
0889 1 
08891 
0899 1 
0899 I 
0899 1 
0899 1 
0909 I 
0909 I 
0909 I 
09191 
09191 
0979 1 
0979 1 
I279 I 
1279 I 
H1130X7 

BH23870008 7/7/87 
BH238708CT 
B H 24 8 70002 
BH248705CT 
BH25870009 
BH27870010 
BH288700WT 
BH28870104 
BH00516WCU2 
BH005 17WCU2 
BH00519WCU2 
BH00488WCU2 
BH00489WCU2 
BH00492WCU2 
BH00350WCU2 
BH00482WCU2 
BHW83WCU2 
BH00485WCU2 
BH00977WCU2 
BH00978WCU2 
BH0098 1 WCU2 
BH007 16WCU2 
BH007 17WCU2 
BH0123 1 WCU2 
Bl101225WCU2 
BH01226WCU2 
BH00528WCU2 
BH00529WCU2 
BH0053 1 WCU2 
BH00503WCU2 
BH00504WCU2 
BH00506WCU2 
BH00508WCU2 
BH00547WCU2 
BH00548WCU2 
BH0055 1 WCU2 
BH00739WCU2 
BH0074OWCU2 
BH00742WCU2 
BH00744WCU2 
BH00725WCU2 
BH00726WCU2 
BH00728WCU2 
BH00959WCU2 
B H W 6  1 WCU2 
B1101216WCI~Z 
BHOI2I7WCI 2 
B1101?37W(’I 2 
BHO1238W(’1’2 
Rt170X700 I O  

71’7187 
7/8/87 
7/8/87 

611 8/87 
7/6/87 

711 3/87 
7/13/87 
2/25/92 
2/25/92 
2/25/92 
211 3/92 
211 3/92 
2/14/92 
2/26/92 
2/12/92 
2/12/92 
2/12/92 
3/12/92 
3/12/92 
311 3/92 
3/2/92 
3/2/92 

2/26/92 
2/26/92 
2/26/92 
2/27/92 
2/27/92 
2/27/92 
2/21/92 
2/21/92 
2/2 1 /92 
2/2 1 /92 
3/3/92 

3/3/92 
3/10/92 
3/10/92 
3110192 
3110192 
3/3/92 
3/3/92 
3/3/02 
3/6/92 
3/6/92 

2/25/91 
2125192 
?R7r11 
2/27/92 
h/ l  6/87 

3/3/92 

0 
7.2 
0 

2.43 
0 
0 
0 

0.9 
2.4 
6.3 
10.5 
2.2 
6.6 
1 1  
2.2 
3.1 
6.6 
13.1 
2.7 
7.1 
10.5 
2.7 
10.3 
2.8 
3.9 
7.8 
3 

6.5 
10.5 
1.7 
4.8 
10.6 
12.5 
3.2 
6.6 
10.6 
2.4 
6.3 
10.7 
14.5 
2.4 
6.6 
10.2 
2.7 
7 

3.9 
7.8 
1X 
7.8 
0 

8.2 
2.43 
4.85 

9 
4.8 
0.9 
3.75 
2.6 
6.5 
10.7 
2.4 
6.8 
11.2 
2.4 
3.3 
6.8 
13.3 
2.9 
7.3 
10.7 
2.9 
10.5 

3 
4.1 
8 

3.2 
6.7 
10.7 
1.9 
5 

10.8 
12.7 
3.4 
6.8 
10.8 
2.6 
6.5 
10.9 
14.7 
2.6 
6.8 
10.4 
2.9 
7.2 
4.1 
n 
3 
8 
0 

12.50 
2.50 

12.50 1 1  
12.50 
12.50 
12.50 

2.50 
3 .00 
2.50 
3 .OO 
3.00 
2.50 
2.50 
2.50 
3 .00 
3 .00 
2.50 
2.50 
2.50 
3.00 
3.00 
3.00 
6.00 
3 .OO e] 
2.50 
3 .00 pJ 
3.00 
3.00 
3 .00 
2.50 
2.50 
3 .oo 
2.50 
3 .OO 
3.00 jl 
3 .oo 
3 .oo 
2.50 

25.00 
5.00 

25.00 
130.00 
25.00 
25.00 
25.00 

6.00 
28.00 

5.00 
6.00 
5.00 
6.00 
6.00 
5.00 
5.00 
5.00 
6.00 
6.00 
5.00 
5 .OO 
5.00 
6.00 
6.00 
6.00 

12.00 
6.00 
5.00 
4.00 
5.00 
6.00 
5.00 
9.00 
1 .00 
6.00 
6.00 
6.00 
5.00 
5.00 
6.00 
5.00 
6.00 
6.00 
6.00 
2.00 
2.00 
6Sx) 

6.00 
5.00 

U 
5.00 U 

U 

U 
U 
U 

5.00 u 
5.00 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 
5.00 J 
5.00 u 
5.00 u 
5.00 u 
5.00 u 
5.00 U 
5.00 u 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 J 
5.00 J 
5 . 0 0  u 
5 .00  li 
5.00 ~i 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
A 
V 
V 

Page 1 of 2 



ATTACHMENT HI 
TABLE 16 

95% UCL CONCENTRATION 
AOC NO. 1,lO-ACRE AREA 
SUBSURFACE SOIL vocs 

TETRACHLOROETHENE (uglkg) 
Location Field ID Sample Date Depth From Depth To Result SQL CDRL Qual Valid. Qual 
Number of Samples 51 
Number of Detects 7 
Muumum Detected 1 .00 
Maxunum Detected 130.00 
Avarage 7.25 
Standard Dewahon 18.00 
t-value 1.684 
95% UCL 1 1.49 

Mean of Ln(x) 
S.D. of h(x) 
H(0.95~) 
95% UCL based on Lognormal 

1.623 
1.723 
3.165 
48.37 

Page 2 of 2 



ATTACHMENT H1 
TABLE 17 

95% UCL CONCENTRATION 

SUBSURFACE SOIL VOCs 
AOC NO. 1,3O-ACRE AREA 

Location Field ID Sample Date DepthFmm Depth To Result SQL CDRL Qual Valid. Qual 
BH2387 BH23870008 7/1/87 0 7.5 12.50 25.00 U 
BH2387 
BH2487 
BH2487 
8312587 
BH2787 
BH2887 
BH2887 
0669 1 
0669 1 
0669 1 
0679 1 
06791 
06791 
0699 1 
0709 1 
0709 I 
0709 1 
07191 
07191 
07191 
0729 1 
0729 1 
0749 1 
07591 
0759 I 
0869 1 
0869 1 
0869 1 
0879 I 
08791 
0879 I 
0879 I 
08891 
0889 1 
0889 1 
0899 1 
0899 1 
0899 1 
0899 I 
0909 1 
0909 I 
0909 I 
09191 
09191 
09791 
0979 I 
12791 
12791 
8113287 
Rk13287 
BH1287 
i3111187 
HII'.7X7 
H1114X7 
H I  174x7 

BH238708CT 
BH24870002 
BH248705CT 
BH25870009 
BH27870010 
BH288700WT 
BH28870104 
BH005 16 WCI 
BH005 17WCL 
BH00519WCL 
BH00488WCL 
BH00489WCL 
BH00492WCI 
BH00350WCL 
BH00482WCL 
BH00483WCL 
BH00485WCL 
BH00977WCL 
BH00978WCI 
BH00981WCL 
BH00716WCL 
BH00717WCI 
BH01231 WCL 
BHOl225WCL 
BH01226WCI 
BH00528WCI 
BH00529WCI 
BH0053 1 WCI 
BH00503WCL 
BH00504 WCI 
BH00506WCI 
BH00508WCI 
BH00547WCI 
BH00548WCI 
BH00551WCI 
BH00739WCL 
BH00740WCL 
BH00742WCL 
BH00744WCI 
BH00725WCL 
BH00726WCL 
BH00728WCI 
BH00959WCI 
BH00061 WCL 
BHO 12 16WCL 
BH01217WCI 
BH01217WCI 
8 13 0 127 8W ('I 
HH3287(K)o8 
BH32870815 
8t11287 16C'T 
R I I31 870001 
BlI118708 I5 
B~114X7Oo()X 
BIl34X7OX 15 

7/1/87 
7/8/87 
7/8/87 

611 8/87 
7/6/87 

7113187 
7/13/87 
2/25/92 
2/25/92 
2/25/92 
2/13/92 
211 3/92 
2/14/92 
2/26/92 
2/12/92 
2/12/92 
2/12/92 
3/12/92 
3/12/92 
3/13/92 
3/2/92 
3/2/92 

2/26/92 
2/26/92 
2/26/92 
2/27/92 
2/27/92 
2/27/92 
2/21/92 
2/21/92 
2/2 1 /92 
2/21/92 
3/3/92 
3/3/92 
3/3/92 

3/10/92 
3/10/92 
3110192 . 
3/10/92 
3/3/92 
3/3/92 
3/3/92 
3/6/92 
3/6/92 

2/25/92 
2/25/92 
2/27D2 
2/27/92 
X/3/R7 
8/3/87 

7 I3 018 7 
7/30/87 
7/29/87 
7r29l87 

8/7/87 

1.2 
0 

2.43 
0 
0 
0 

0.9 
2.4 
6.3 
10.5 
2.2 
6.6 
1 1  
2.2 
3.1 
6.6 
13.1 
2.7 
7.1 
10.5 
2.7 
10.3 
2.8 
3.9 
7.8 
3 

6.5 
10.5 
1.7 
4.8 
10.6 
12.5 
3.2 
6.6 
10.6 
2.4 
6.3 
10.7 
14.5 
2.4 
6.6 
10.2 
2.7 
7 

3.9 
7.8 
2.8 
7.8 
0 
8 

15.1 
0 

7.8 
n 
8 

8.2 
2.43 
4.85 

9 
4.8 
0.9 
3.75 
2.6 
6.5 
10.7 
2.4 
6.8 
11.2 
2.4 
3.3 
6.8 
13.3 
2.9 
7.3 
10.7 
2.9 
10.5 

3 
4.1 
8 

3.2 
6.7 
10.7 
I .9 
5 

10.8 
12.7 
3.4 
6.8 
10.8 
2.6 
6.5 
10.9 
14.7 
2.6 
6.8 
10.4 
2.9 
7.2 
4.1 
8 
1 
8 
8 
I S  

16.2 
4 

14.7 
X 

14.7 

12.50 
2.50 

12.50 
p13O.001 

12.50 
12.50 
12.50 
3 .00 
p28.ooj 

2.50 
3.00 
2.50 
3 .00 
3.00 
2.50 
2.50 
2.50 
3.00 
3.00 
2.50 
2.50 
2.50 
3.00 
3.00 
3.00 
6.00 
3 .00 

2.50 
3.00 El 
3.00 
3.00 
3.00 
2.50 
2.50 
3.00 
2.50 
3.00 
3.00 

3 .OO 
3.00 

12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 

25.00 

25.00 
130.00 
25.00 
25.00 
25.00 

6.00 5.00 
28.00 5.00 
5.00 5.00 
6.00 5.00 
5.00 5.00 
6.00 5.00 
6.00 5.00 
5.00 5.00 
5.00 5.00 
5.00 5.00 
6.00 5.00 
6.00 5.00 
5.00 5.00 
5.00 5.00 
5.00 5.00 
6.00 5.00 
6.00 5.00 
6.00 5.00 

12.00 5.00 
6.00 5.00 
5.00 5.00 
4.00 5.00 
5.00 5.00 
6.00 5.00 
5.00 5.00 
9.00 5.00 
1.00 5.00 
6.00 5.00 
6.00 5.00 
6.00 5.00 
5.00 5.00 
5.00 5.00 
6.00 5.00 
5.00 5.00  
6.00 5.00 
6.00 5.00 
6.00 5.00 
2.00 5.00 
2.00 5.00  
6.00 5.00  
6.00 5.00 

5.00 5.00 

25.00 
25.00 
25.00 
25.(K) 
2S.(M) 
25.M) 
25.00 

U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 

J 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
J 
J 
u 
1J 
I! 
11 
I '  
I' 
I '  
I 
I J  

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 

A 
V 
V 



ATTACHMENT H1 
TABLE 17 

95% UCL CONCENTRATION 

SUBSURFACE SOIL VOCs 
AOC NO. 1,3O-ACRE AREA 

TfTIRACHLOROETHENE (ugkg) 
Location Field ID Sample Date Dep &From &+To Result SQL CDRL Qual Vahd.Qual 
BH3487 
BH3587 
BH3687 
BH3687 
BH3787 
BH3787 
BH3787 
BH3887 
BH3887 
09891 
0989 1 
0989 1 
0999 1 
0999 1 
09991 
0999 1 
0999 1 
0999 1 
21793 
21793 
21793 
21793 
21793 
21793 
21793 
21793 
B3 15289 
02191 
BH3087 

BH348708CL 
BH35870012 
BH36870005 
BH36870515 
BH37870005 
BH37871113 
BH378721CT 
BH38870010 
BH388720BR 
BH00363 WCL 
BH00364WCL 
BH00366WCL 
BH00353WCL 
BH00354WCL 
BH00356WCL 
BH00358WCL 
BH00359WCL 
BH00360WCL 
BH20285 WC 
BH20315WC 
BH20316WC 
BH203 17WC 
BH20318WC 
BH20326WC 
BH20327WC 
BH20328WC 
5989BR 10 12 
BH00115WCC 
BH 308700 10 

7/29/87 
7/27/87 
7/20/87 
7t20/87 
7/16/87 
7/17/87 
7/17/87 
7/14/87 
7/14/87 
12/3/91 
12/3/9 1 
1U3/91 
1 u2/9 1 
12/2/91 
12/2/91 
12/2/91 
1u2/91 
12/2/91 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 
6/3/93 

10/26/89 
11/4/91 
6/16/87 

6.6 
0 
0 
5 
0 
11 
18 
0 

20.4 
3.1 
6.3 
10.5 
3.1 
6.8 
11 

15.6 
17.6 
19.6 
23.1 
27.5 
31.6 
35.1 
39 

42.9 
47 

49.7 
10 

20.2 
0 

8 
12.3 

5 
15 
5 

12.3 
21.7 
9.5 

21.3 
3.3 
6.5 
10.7 
3.3 
7 

11.2 
15.8 
17.8 
19.8 
23.4 
27.8 
31.9 
35.4 
39.3 
43.2 
47.3 
50 
I 1  

20.4 
9 

12.50 25.00 
12.50 25.00 
12.50 25.00 
12.50 25.00 
3.00 6.00 

12.50 25.00 
12.50 25.00 
12.50 25.00 
12.50 25.00 

5.00 
8.00 

130.00 130.00 
170.00 170.00 
100.00 100.00 
32.00 32.00 

4.00 
5 .00 
5 .00 
7.00 

2.50 5.00 

U 
U 
U 
U 

6.00 U 
U 
U 
U 
U 

5.00 u 
5.00 J 
5.00 J 
5.00 J 
5.00 
5.00 
5 .00 
5.00 
5 .00 
5.00 
5.00 
5.00 
5.00 , 

5.00 J 
5.00 J 
5.00 J 
5.00 
5.00 UJ 
5.00 D 
5.00 u 

V 
V 
V 
V 
A 
A 
A 
V 
A 
JA 

BH3087 BH30871020 6/16/87 11.5 17.15 12.50 25.00 U 
Number of Samples 86 
Number of Detects 24 
h b u n u m  Deteaed 1 .00 
Maximum Detected 180.00 
Average 17.74 
Standard Deviation 37.18 
t-value 1.67 1 
9 5 6  UCL 24.44 

Mean of Ln(x) 
S.D. of Ln(x) 
H(0.95~1) 
95% UCL based on Lognormal 

1.917 
1.903 
3.230 
81.0 

Page 2 of 2 
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ATTACHMENT HI 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

ANTIMONY (ug/L) Valid. ARSENIC (ug/L) Vahd 
Location Field ID Sample Date Result Well Ave SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
00191 GW02596IT 3/16/92 

18.00 60.00 U V 1 .00 
35.80 18.80 JA 

17.27 14.00 60.00 U V 1.55 
8.00 

l8.00 
44.80 
33.00 
48.30 
8.00 

2.00 10.00 u V 00191 GW029091T 5/21/92 9.00 
00191 GW034351T 9/1/92 -1 
00191 GW038611T 11/18/92 7 .00 

00391 GW02158IT 12/17/91 24.15 
00391 GW025261T 2/28/92 4.00 
00391 GW029151T 5/21/92 9.00 
00391 GW03453IT 9/8/92 1 1  
00391 GW03888IT 11/11/92 15.00 
0049 1 
W 9  1 

U 
BN 
U 

U 
BN 
U 
U 

JA 
JA 
V 
JA 
V 
JA 
V 
V 

1.28 U 3.10 10.00 
2.60 10.00 

2.00 10.00 
2.00 10.00 
2.00 10.00 

60.00 
60.00 
18.80 
17.00 
60.00 
60.00 

U.ON JA 
u v  

SA 
u v  
U JA 
U JA 

18.58 

18.00 60.00 U V 1 .00 
42.20 18.80 JA 

18.87 30.00 60.00 U V 0.50 
4720 60.00 U JA 1.00 

1.13 1.00 10.00 u 
2.00 10.00 u 
2.00 10.00 u 
1.60 10.00 B 

V 
V 
v 
V 

U 
U 

1.03 1.00 10.00 u 
1 .00 1.00 10.00 B 

4.30 10.00 BN 
1.00 10.00 u 
7.20 10.00 B 

3.38 3.00 10.00 u 
5.50 10.00 B 
3.80 10.00 BN 
1.60 10.00 BN 
4.00 1.00 

3.40 2.10 10.00 B 
2.00 10.00 u 
2.00 10.00 u 
1.40 10.00 BN 

128 1.70 10.00 B 
2.40 10.00 BN 

V 
V 
JA 
V 
V 
JA 
V 

JA 
JA 
JA 
V 
V 
JA 
JA 
V 
JA 

19.08 3 60.00 U V 0.50 
10.00 u 2 60.00 U V 

20.00 60.00 U 
8.67 U 14.00 60.00 U 

18.00 60.00 U JA V 
18.00 60.00 U V 
18.80 18.80 U v 4.00 

55.68 30.00 60.00 U V 2.10 
55.40 60.00 U JA 1.00 
8.00 60.00 U 

18.00 60.00 U 
15.83 22.60 60.00 B 

18.00 60.00 U.ON 
42.80 18.80 

236.00 60.00 

01391 
01491 
01491 
0149 1 
01491 

~ 01791 
-01791 
01791 
01791 
01791 
01891 
01 89 1 
01891 
01 89 1 
01991 
01991 
01991 
0209 1 
0209 1 
0209 1 

._. - 

10.00 

9.00 
10.00 
7.m 

1 Y i q  
9.00 
9.00 
9.40 

15.00 
27.70 
4.00 

GW03259IT 7/30/92 

GW02173IT 12/19/9 1 
GW02598IT 3/17/92 
GW0287IIT 5/14/92 
GW03283IT 8/3/92 
GW03817IT 11/5/92 
GW02178IT 12/23B1 
GW02509IT W7D2 
~ ~ 0 2 8 7 2 1 ~  5113192 
G W O ~ ~ I T  7 n w 2  
GW02853IT 
GW033501T 
GW03907IT 
GW02138IT 
GW025 lOIT 
GW02873IT 

V 

V 
JA 
JA 

6/4/92 
9/14/92 
10~23192 
12/14B 1 
2/16/92 
S/lS/S2 

21.33 24.40 24.40 U V 
71.80 60.00 v m  

2.40 
2.00 10.00 B 
2.00 10.00 u 
1.60 10.00 BN 

V 
V 
JA 

I 1O.lOl 
9.00 

10.10 60.00 B V 1.00 
18.00 60.00 U V E] 
17.00 60.00 U V 

2288 30.00 60.00 U V 
63.50 60.00 v 
8.00 60.00 U V 1 .00 

18.00 60.00 U V 1-1 
17.00 60.00 U V 

29.40 60.00 B JA V E3 
8.00 60.00 U.ON JA 0.50 

18.00 60.00 U V 0.50 

2 1.25 25.50 24.40 

02091 GW03285IT 7f31192 8.50 
02091 
0229 1 
0229 1 
0229 I 
0229 1 
0229 1 
0249 1 
0249 1 
0249 1 
0249 1 
02591 
02591 
9259 1 
0299 1 
0299 1 
0299 I 
0299 1 

GW03819IT 
GW021131T 
GW025111T 
GW02874IT 
GW032861T 
G W03820IT 
GW02114IT 
GWM572IT 
GW02875IT 
GW03287IT 
GW030 151T 
GW033141T 
G W 03 9041T 
GWM441 IT 
GWM854IT 
GW0335 1IT 
GW03908IT 

11/6/92 15.00 
12/16/91 1 x 1  
2/26/92 4 .00 
5/14/92 9.00 

155 3.20 10.00 u 
2.00 10.00 B 
2.00 10.00 ti 
1.70 10.00 BN 

JA 
JA 

JA 

JA 
713 1/92 
10/29/92 25.50 
1211619 1 E 29.40 
3/11/92 4 -00 

1.57 3.40 1.70 
2.00 10.00 BW 
1.00 10.00 U.ON 
1.00 10.00 U.ON 

7 10 IO(X)  H 
I 00 1 OU 

4.00 10.00 BN 
3.70 10.00 BN 
2.60 1.00 

2.95 1.50 0.70 

1 .00 

I .55 

V 
V 
JA 
JA 5/15/92 9.00 

7/31/92 8.50 
6/9/92 9.00 

I OR0/92 12.20 
3/12/92 4 .00 
5 W 2  9.00 
812 1/92 9.40 
10/20/92 12.20 

8/11/92 ~20.401 
12.73 17.00 60.00 U V 

18.00 60.00 U V 
20.40 18.80 JA 

13.87 24.40 24.40 LJ V 
8.00 60.00 U.0N JA 

18.00 60.00 U.0N JA 
18.80 18.80 u v 

8.65 U 24.40 24.40 U V 

V 

JA 

JA 
JA 
v 
JA 

4.00 
3.70 
2.60 
1.50 



ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

ANTIMONY (ug/L) Vahd. ARSENIC (ug/L) Vahd. 

60.00 B V 
60.00 U.ON JA 
60.00 U.ON JA 
18.80 JA 

-on FmldID Sample Date Result Well Ave SQL 
03091 GW02134IT 12/14/91 I 57.301 57.30 
03091 GW025681T 3/5/92 4.00 8.00 
03091 GW028811T 5/12/92 9.00 18.00 
03091 GW03409IT 8/19/92 1-1 27.20 
03091 GW03914IT 10/22/92 12.20 21.94 24.40 

50 27.00 
00 11.25 u 18.00 

03391 GW02092IT 1U5/91 1x1 117.00 
03391 GW02547IT 3/13/92 9.00 18.00 

2.00 2.00 10.00 B 
1.40 1.40 10.00 BN 
1.20 1.20 10.00 BN 
2.40 2.40 1.00 

0339 1 
03391 
03391 
0359 1 
0359 1 
0359 1 
0369 1 
0369 1 
03691 
0379 I 
03791 
0379 I 
0379 1 
0379 1 
0399 1 
03991 
03991 
04191 
0429 1 
0459 1 
04591 
0459 1 
04591 
0459 1 
0499 I 
0499 1 
0509 1 
0509 I 
0509 1 
0509 1 
0509 1 
05191 
05191 
05191 
05191 
05191 
05391 
05391 
05391 
05391 
05391 
0569 1 
0569 1 
0569 1 
0569 I 
0569 I 
0609 1 

GW03006IT 6/2/92 9.00 
GW031231T 7/9/92 10.00 
GW03896IT 10/16/92 12.20 31.44 

40.73 
GW03048IT 6/8/92 9.00 
GW031241T 7/8/92 10.00 
GW038971T 1 Of2 1 /92 21.77 

9.90 
0.00 
2.20 34.03 

GW03010IT 6/23/92 9.00 
GW03126IT 7/8/92 10.00 
GW03899IT 
GW02923IT 
GW029241T 
GW02175IT 
GW02525IT 
GWU293 1 IT 
GW03450IT 
GW03882IT 
GW029391T 
GW032361T 
GW02177IT 
GW02619IT 
GW02940IT 
GW03237fT 
GW037261T 
GW021601T 

10/21/92 
5l19B2 
5/19/92 
1 2 m B  1 
3f3t92 

5RW2 
8f3 1/92 
1 mn2 
5/21/92 
7/27/92 
12R3B 1 
3Mt92 
5 m 2  
7l2.8192 
30128/92 
12/17/9 1 

GW0257 1 IT 
GW02941IT 
GW032381T 
G W03727IT 
CW02084IT 
GW02566IT 
GWU2884IT 
GW03388IT 
GW03917IT 
GW020611T 
GW02549lT 
GW028851T - 
G W033891T 
GW03918IT 
GW02062IT 

3/5/92 
5/21/92 
7R4/92 
10/28/92 
12‘519 1 
3/5/92 

6/11/92 
9IlOB2 
1 Of28/92 
12/4/91 
3/12/92 

8/21/92 
11/9/92 
12/4/9 I 

mn/92 

1-1 

1-1 
9.00 
9.00 

4.00 

[*] 
16.50 
9.00 

10.00 
24.30 

9.00 
10.00 
15.00 

17EZj 

18.00 
20.00 
24.40 
74.60 
18.00 
38.60 
18.00 
20.00 
46.30 

104.00 

19.80 
m.qo 
24.40 
18.00 
20.00 

132.00 

- Qual 
V 
JA 
JA 
V 

JA 
JA 
V 
JA 

50.33 
9.00 U 18.00 60.00 U V -1 

4.00 

60.00 U V 2.60 
60.00 U V 

5.20 10.00 U JA 
3.50 10.00 B V 

24.40 U V 2.68 1.80 0.80 JA 
60.00 2.50 10.00 B V 

U.0N 1.60 10.00 BN JA 
1.97 1.80 1.00 JA 

60.00 U V 8.30 10.00 B V 
60.00 U V 5.30 10.00 B V 
24.40 8.20 11.00 0.70 V 
60.00 8.00 10.00 B V 

11.00 10.00 N JA 
19.80 u v 4.30 1.00 JA 
60.00 U V 
24.40 U V 5.68 2.20 0. 
60.00 U V 7.70 10.00 BW JA 
60.00 U V 1-1 5.30 10.00 B V 

122.00 JA 5.23 2.70 0.70 JA 

9.00 U 18.00 60.00 U V 
7920 60.00 

18.00 60.00 U V 
36.00 18.80 

28.94 33.00 17.00 U V 1 .OO 

8.00 60.00 U 

18.00 60.00 U V 1 .00 
9.50 u 20.00 60.00 u v 1-J 

48.60 60.00 U JA 1.00 
1.00 

18.00 60.00 U 
20.00 60.00 U V 

14.58 U 30.00 60.00 U V 1.30 

4.00 
9.00 

11.35 
15.00 42.27 
29.80 
4.00 
9.90 

172.00 60.00 
8.00 60.00 (J.ON JA 
18.00 60.00 U 
22.70 60.00 U JA 
30.00 60.00 U V I 7.501 

I 

59.60 60.00 U JA 
8.00 60.00 U.ON JA 

19.80 19.80 U V 
40.00 18.80 JA 
30.00 60.00 U V 0.50 

I5  I .(MI 60.00 

123.00 60.00 JA I 3.001 

2.40 2.40 
1 .00 I .00 

3.20 
2.00 
2.50 
1.40 

2.02 2.00 
2.00 

1.45 1.90 
2.00 
2.00 
1.10 
1.10 

1.10 2.60 

10.00 
10.00 
10.00 
10.00 
10.00 
1 .00 
2.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

B V  
B V  
B V  
B V  
B V  

JA 
u v  
U V  

BN JA 
u v  

U.0N JA 
B V  
B V  
U JA 

9.00 10.00 BN JA 
1.60 10.00 BN JA 
2.50 10.00 B V 
4.70 10.00 BN JA 

5.06 7.50 10.00 B V 
2.00 10.00 u v 
2.40 10.00 BN JA 
2.30 1.00 JA 

1.55 1.00 10.00 u v 
21.00 10.00 V 
4.60 10.00 H N  JA 
1.10 in.00 H v 

11.70 1.00 v 
11.08 14.00 10.00 v 

3.00 10.00 B V 

Page 2 of 12 



ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

ANTIMONY (ug/L,) Vahd. ARSENIC (ug/L) Vahd. 

4.80 1.00 JA 
1.30 0.70 JA 
2.70 10.00 B V 
3.10 1.00 V 
2.00 10.00 u v 

720 '7.20 10.00 B V 
2.30 2.30 10.00 B V 

1.00 10.00 u v 
1.00 1.00 u v 

05ou 1.00 10.00 u v 
4.40 10.00 B V 

06991 GW034301T 37.50 18.80 2.10 1.00 v 
14.00 60.00 U V 2.70 10.00 U JA 
18.00 60.00 U 1.00 10.00 u v 

07191 GW034 20.95 32.90 18.80 1.40 1.00 V 

07391 GW029021T 5/21/92 1 .00 2.00 10.00 u v 

06991 GW03850IT 

07391 GW025 

07391 GW034571T 8/28/92 -1 44.10 18.80 JA 0.50 1.00 1.00 u V 
07391 GW038621T 11/16/92 16.50 30.30 33.00 60.00 U V 1.00 0.83 U 2.00 10.00 U V 
07891 IT 18.00 60.00 U 1.00 10.00 U.0N JA 
07891 IT 18.00 60.00 U.ON 2.10 10.00 BN JA 

- ~ -3789 1 IT 8120/92 18.80 18.80 U 1.00 1.00 u v 
3 8 9 1  IT 10l23192 9.90 U 24.40 24.40 U V 1.03 

07991 GW029251T 5/20/92 9.00 18.00 60.00 U V 1-1 2.50 10.00 B V 

08891 GW03065IT 6/23/92 9.00 18.00 60.00 U V ]-I 1.00 10.00 B V 
magi ~ ~ 0 3 4 3 1 1 ~  8/31/92 138.361 38.30 1a.m JA 

34.60 34.60 60.00 B JA E] lLM 2.10 10.00 B V 
09091 GW034321T 8/31/92 44.40 44.40 18.80 JA 1.40 1.00 JA 

0.60 1.37 1.20 10.00 U JA 

09091 GW02903IT 

09091 GW038521T 11/18/92 7.00 28.67 
09691 GW02608IT 3/18/92 
09691 GW02904IT 5122,@2 9.00 18.00 60.00 U V 1 .oo 2.00 10.00 u v 
09691 GW03458IT 8/31/92 9.40 18.80 19.80 U V 
09691 GW038651T 11117192 16.50 11.63 U 33.00 60.00 U V 1.00 1.00 u 2.00 10.00 u v 

400 10.00 B JA 
200 1000 B V 
220 1000 B N  JA 

0987 GW016671T 8/16/91 33.45 
0987 GW020881T 12/16/91 -1 
0987 GW024021T 3/6/92 4.00 8.00 60.00 U.ON JA 
0987 GW029421T 5/26/92 9.00 18.00 6000 U V 6.00 10.00 B V 
0987 GW03179IT 7/16/92 I O  00 20.00 6000 U V 110 10.00 B V 

7.00 15.64 14.00 60.00 U V 230 1000 B V 0987 GW037081T 12/10/92 
10991 GW02436IT 2/6/92 1 1  6.60 10.00 BN JA 
10991 GW02943IT 5/22/92 9-00 18.00 60.00 U V 9.40 10.00 B V 
10991 GW03289IT 7128192 10.00 20.00 60.00 U V 3.20 10.00 B V 
10991 GW03728IT 10123D2 12.20 12.13 24.40 24.40 U V 6.40 
11491 GW028861T 5/28/92 900 9 0 0 U  1800 6000 U V 
11691 GW03011IT 6/8/92 9.00 18.00 60.00 U.0N JA 
11691 GW03127IT 7/10/92 10.00 9.50 U 20.00 60.00 U V 
11791 GW0243211' 2/6/92 400 8.00 6000 U V 
'1791 GW029171T 5,!20/92 9.00 1 8 0 0  60.00 I1 V 
11791 GW034651T 9/8/92 4240 1880  JA 

07991 GW03322IT 8/26/92 123.601 16.00 23.00 18.80 JA 0.50 1.50 1.00 1.00 u v 

08891 GW03849IT 11/17/92 16.50 21,27 33.00 60.00 U V 2.00 10.00 u v 

14.00 60.00 U V 
5/20/92 E 

V 140 1000 u 
3.50 10.00 BN JA 
4.80 10.00 B V 
2 5O 1000 UU J A  
7 XI i o  (K) ri \' 

11791 GWO38901~1 1 1 / 1  ID2 I5 00 3000 6000 IJ V 1 3 0  10M) li 1 
11791 GW078911T I1/12F)2 1650 1738 3 3 0 0  6000 U V I (X) 2 I1 2 (XI I O  f K 1  1 i A 

25.00 50.00 60.00 U V 1 .OO 2.00 10(K, u V 1187 GW016481T 9/6/pI 



ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

ANTIMONY (u&) Valid. ARSENIC (ug/L) Valid. 
Locahon Field ID Sample Date Result WeU Ave SQL CDRL Qual Qual Result WeUAve SQL CDRL Qual Qual 
1187 6f.80 60.00 U JA 1.00 2.00 
1 f87 7 U 17.00 60.00 U V 
11891 GW02117IT 12/19/91 1297.003 297.00 60.00 JA 
11891 GW025521T 2/28/92 4.00 8.00 60.00 U V 
11891 GW030121T 6/2/92 9.00 18.00 60.00 U V 1.20 
11891 
11891 
12091 
12091 
1209 1 
12091 
1209 1 
12191 
12191 
12191 
12191 
12291 
12291 
1239 1 
1239 1 
12391 
12391 
12491 
12491 
12491 
12491 
12691 
12691 
12691 
12691 
1287 
1287 
I299 1 
12991 
1299 1 
12991 
13091 
13091 
13191 
13191 
13191 
13391 
13391 
13391 
1349 I 
1349 1 
1349 1 
1487 
1487 
1487 
1487 
1487 
1587 
15x7 
15x7 
15x7 

GW03128IT 7/9/92 
GW03901 IT 10/16/92 

GWM4401T 3/16/92 
GW02862IT 6/3/92 
GW034lOIT 8/19/92 
GW03910IT 

IT 
IT 

GW02438IT 2/12/92 
GW028871T 5/14/92 
GW03421IT 9/15/92 
GW03919IT 12/3/92 
OW02435IT 2n192 
GW02888IT 5/14192 
GW034221T 9114192 
GW03922IT 1OLZ2192 
GW024371T 2/13/92 
GW028891T 5/29/92 
GW034231T 9/10/92 
GW03923IT 10/23/92 
GW01647IT 9/9/91 
GW02921IT 5118192 
GW026011T 3/17/92 
GW029111T 5/22/92 
GW034371T 8/28/92 
GW038671T 11/30/92 
GW02912IT 5R-2 
GW03440IT 919192 
GW029051T 5/19/92 
GW034331T 9/2/92 
GW038551T 11/17/92 
GW03016IT 6/8/92 
GW03354IT 8120192 
GW03906IT 10R0192 
GW03063IT 6/24/92 
GW034111T 8/21/92 
GW039281T 10/22/92 
GWOI646IT 9/5/91 
GW02003IT IlR1IPl 
GWU2388IT 2/21/92 
GW02922IT 5/20/92 
GW03461IT 8/31/92 
GW016501T 9/4/91 
GW020051T 12/18/91 
GWM4221T 2/25/92 
GW029141T 6/27/92 

10.00 20.00 
12.20 66.44 24.40 

20.00 
1262 U 30.00 

9.00 18.00 
18.90 

83.97 224.d 
9.00 18.00 
9.00 9.00 U 18.00 

9.00 18.00 
12.20 24.40 
7.00 9.40 U 14.00 

32.30 El 
9.00 

12.20 
25.00 
9.00 
9.00 
9.00 

16.50 
9.00 
9.40 
9.00 
9.40 

16.50 
9.00 
9.40 

12.20 

-1 

-1 

9.00 11 

18.00 
32.30 

29.23 46.40 
8.70 

18.00 
23.90 

13.45 24.40 
50.00 

17.00 U 18.00 
18.00 
18.00 
62.60 

24.28 33.00 
18.00 

9.20 U 18.80 

18.80 
11.63 U 33.00 

18.00 
18.80 

10.20 U 24.40 
I8 00 
70 80 

I 8.00 

I 79.101 52.97 79.10 
25.00 

4.00 
I-Tiq 

50.00 
19.10 
8.00 

9.00 18.00 
17.00 
56.50 

12.25 24 5 0  

60.00 U 
24.40 U 
60.00 U 
60.00 U 
60.00 U 
60.00 U 
60.00 U 

60.00 U.0N 
18.80 

122.00 
60.00 U 
60.00 U 

60.00 U 
24.40 U 
60.00 U 

60.00 U 
18.80 
24.40 
60.00 BN 
60.00 U 
18.80 
24.40 U 
60.00 U 
60.00 U 
60.00 II 
60.00 U 
37.60 
17.00 u 
60.00 U 
18.80 U 
6000 U 
18.80 ti 
6000 U 
60.00 U.ON 
18.80 IJ 
24.40 U 
60.00 I1 
18 80 
24 40 
60.00 U 
60.00 B 
60.00 U 
60.00 U 
60.00 U 
6000 13 
600(1 1 

60 00 1 

V 1-1 

JA 
V 
V 1 .00 
V 0.50 

V 1 .oo 
JA I] 
V 1 .00 
V 1 .oo 
V 

v 12.501 

V El 
V ?El 
V 
V 

JA 
JA 0.35 
v I[ 
v 
V 
V 
v 

J A 

I 00 
JA [y] 

1.00 u 

2.58 

1.14 

9.63 

1.10 

5.30 

5.98 

2.25 

0.75 U 

1.60 

1.00 u 

2.65 

3.63 

2 IS 

1.40 

10.00 u 
5.00 10.00 B 
2.40 10.00 B 
2.40 10.00 U 
2.60 10.00 B 
1.70 0.80 

8.20 10.00 BN 
6.50 10.00 BN 

11.40 1.00 
12.40 0.70 
2.20 10.00 tl 
1.10 10.00 B 
7.20 10.00 BN 
5.00 10.00 BN 
5.20 0.70 
3.80 10.00 B 

11.70 10.00 N 
3.40 10.00 BN 
5.30 1.00 
3.50 0.70 
3.10 10.00 BN 
1.40 10.00 B 

2.00 10.00 u 
1.00 10.00 u 
2.50 10.00 BN 
2.00 10.00 u 
1.90 1.00 
2.00 2.00 u 
2.00 10.00 u 

4.70 1000 B 
220 1.00 
2.10 10.00 u 
4.70 10.00 BN 
4.70 1.00 
1.50 0.70 
3.10 10.00 B 
300 1.00 
070 070  U 
2.20 10.00 B 
2.00 10.00 u 
1.30 10.00 BN 
1.50 10.00 B 
2.00 10.00 u 
2 0 0  1000 B 

2 00 I ( I 0 n  I '  
2 80 IO 00 B 

2 0 0  loo0 BN 

V 
V 
V 
JA 
V 
JA 
V 
V 
JA 
V 
V 
JA 
JA 
V 
JA 
JA 
V 
JA 
JA 
JA 
V 
JA 
JA 
JA 
JA 
JA 
V 

V 
V 
JA 
V 
V 
V 
V 

V 
JA 
V 
JA 
V 
JA 
V 
V 
JA 
V 

JA 
V 
JA 
V 
JA 
V 
V 
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ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

ANTIMONY (ugiL) Vahd. ARSENIC (ug/L) Vahd. 
Lodion held ID Sample Date Result WeU Ave SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
1587 GW03442IT 9/1/92 8.50 24.09 17.00 60.00 U V 1.00 1.76 2.00 10.00 U JA 

.00 3N JA 

0.92 2.00 10.00 U JA 
2.00 10.00 U JA 

2387 GW02032IT 11/23/91 37.55 75.10 60.00 U JA 12.001 ' 2.00 10.00 BN JA 
2387 GW02405IT 2/28/92 4.00 8.00 60.00 U V 1 .00 2.00 10.00 u v 
2387 GW028451T 5/28/92 9.00 18.00 60.00 U V -1 1.00 10.00 B V 
2387 GW032561T 7/30/92 10.00 20.00 60.00 U V 0.50 1.00 10.00 u v 
2387 GW038161T 11/6/92 1.22 1.80 10.00 B V 
2587 GW01685IT 9/1o/p1 5.10 10.00 B V 

V 0.50 1.00 10.00 u v 
V 1.00 2.00 10.00 U JA 

30/27/92 16.50 17.20 U 33.00 60.00 U V 1.00 1.77 2.00 10.00 U V 
3.00 10.00 BWN JA 
2.00 10.00 B V 
1.60 1000 BWN JA 

56.00 60.00 B 
2987 GW020801T 12/7/91 3 3.20 33.20 60.00 B 

2987 GW030581T 6/9/92 9.00 18.00 60.00 U V 3.60 3.60 10.00 B V 

2987 GWOl7031T 

2987 GW024121T 2/12/92 4.15 8.30 60.00 U JA 
8R1/91 B 

~~ 

. ~ _ ~ _  2987 GW032921T 7/31/92 9.30 18.60 60.00 U JA 
-2987 GW037301T 10/27/92 16.50 21.36 33.00 60.00 U V 440 10.00 U V 

5.00 10.00 B V 
2.00 10.00 BWN JA 3287 GW020121T 11/22/91 33.95 67.90 60.00 U 

3287 GW024291T 2/25/92 -1 10.40 60.00 B JA 3.90 10.00 BW JA 
3287 GW02936IT 5/1s/p2 9.00 18.00 60.00 U V 3.90 3.90 10.00 B V 
3287 GW03447IT 9DA2 8.50 17.00 60.00 U V 1 .00 2.00 10.00 U JA 
3287 GW038801T 11/30/92 16.50 2261 33.00 17.00 U V 1.00 2.80 2.00 2.00 u v 

3287 GW01642IT 9/4/91 -1 57.30 60.00 B qq 2.48 

34791 GW021571T 12/17/91 25.00 50.00 60.00 U JA 200 10.00 U.ON JA 
34791 GW024471T 2/10/92 4.00 8.00 60.00 U JA El 100 10.00 BN JA 
34791 GW029081T 5/20/92 9.00 18.00 60.00 U V 140 1000 B V 
34791 GW034591T 9/2/92 143.801 43.80 18.80 JA 
34791 GW038631T 11/16/92 16.50 19.66 33.00 60.00 U V 1.00 1.10 2.00 10.00 u v 
3586 GWOl8181T 10/8/91 16.00 32.00 60.00 U JA 2.00 10.00 u.0w v 
3586 GW021951T 1/10/92 4.00 8.00 60.00 U JA lzl 3.80 10.00 B V 
3586 GW026311T 4flD2 9.00 18.00 60.00 U V 2.80 10.00 B V 
3586 GW03217lT 8/5A2 8.50 17.00 60.00 U V 1.70 3.40 10.00 U.WN JA 
3586 GW03828IT 12/10/92 7.00 8.90 U 14.00 60.00 U V 3.10 6.20 10.00 B V 
3687 GWOl6741T 8/23/91 127.601 27.60 60.00 B V 100 200 1000 U O N  JA 
3687 GW020361T llR5/91 2965 59.30 6000 U JA 1 .OO 200 1000 u v 
3687 GW02414IT 3/5/92 400 800 6000 U.ON JA 100 1000 Bh JA 
3687 GW028521T 5/15/92 900 18.00 6000 U V 0 50 l o o  1000 1 '  V 
7687 GW033841T 8/17/92 8 50 1700 60.00 U V 100 2 0 0  10OU I1 V 
3687 GW039241T 10/27/92 1650 1588 3300 6000 U V 1 40 0.98 2 8 0  IOCIO 1 JA 
4286 GWOl706IT 9/11/91 25.00 50.00 60.00 U V 4.00 1000 B V 

4286 GW02398IT 2/10/92 4.00 8.00 60.00 U v 2.60 1000 Bh JA 
4286 GW02846IT 5/29/92 9.00 18.00 60.00 U V 1.50 10.00 B V 
I286 GW033851T 8/17192 8.50 17.00 60.00 U V 1.00 2.00 1000 u v 
4286 GW039251T 31/30/92 16.50 21.47 33.00 17.00 U V 1.00 1.85 2.00 200 u v 

4286 GW02044IT 32/4/91 165.801 65.80 60.00 JA 2.00 1000 u v 

I 00 2 IIO ICI(H) I O\ JA 62x6 GW017081T 8/22/91 1x1 20 80 60 00 B V 
62x6 C;WO20461T I 1/25/91 20 10 4 0 6 0  6OOC I1 JA I (XI ?(lo l ( 1 0 0  1 OV,'\ J A  

62x6 ~ ~ 0 2 7 7 x 1  r ~i 1/92 0 5 0  I I H I  l ( l l H )  \'Oh J A  



ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

ANTIMONY (ug/L) Valid. ARSENIC (u&) Valid. 
Location Field ID Sample Date Result Well Ave SQL CDRL Qual Qual Result WeUAve SQL CDRL Qual Qual 
6286 GW03056IT 6/11/92 9.90 19.80 19.80 U V 0.50 1.00 1.00 U JA 
6286 GW032941T 713 1/92 10.00 20.00 60.00 U JA 0.50 1.00 10.00 u v 
6286 GW03885IT 11/9/92 16.50 15.50 33.00 60.00 U V 1.00 0.75 U 2.00 10.00 U JA 

0.40 60.00 U JA V 
6.00 60.00 B JA v 
8.00 60.00 U 

60.00 U.0N JA JA 
6586 60.00 U 
6586 17.00 U V 
B218789 GWOl673IT 20-Aug-91 17.80 35.60 60.00 U JA 2.00 10.00 u v 

2.00 10.00 B 
2.80 10.00 BN JA 
1.00 10.00 U.ON JA 

B218789 GW02034IT 19-Nov-91 -1 41.30 60.00 B 
B218789 GW02419IT 18-Feb92 4.00 8.00 60.00 U JA 
8218789 GW02866IT 8-May-92 9.00 18.00 60.00 U.ON JA 0.50 

B218789 GW039131T 27-Oct-92 16.50 16.33 33.00 60.00 U V 1.00 1.47 2.00 10.00 u v 
Number of Samples 282 270 
Number of De- 63 165 
MmnumDeteded 8.70 l .00 
Maxlmum Deeded 297.00 21.00 
Average 22.13 2.53 

El 
B218789 GW033491T 21-Aug-92 9.40 18.80 18.80 u v -1 1.50 1.00 V 

Number of wells sampled 
Number of wells with detects 
Minimum well average 
Maximum well average 
Average 
Standard Deviation 
t-value 
95% UCL (1 )  

Mean of Ln(x) 
S.D. of h ( x )  
H(0.953) 
95% UCL b a s d  on Lognormal 

75 
57 

8.47 
83.97 
21.14 
14.18 
1.645 
23.83 

2.80 
0.7 1 
1.99 

24.96 

75 
71 

0.50 
11.08 
2.46 
2.07 

1.645 
2.85 

0.71123 
0.79299 
2.05704 

3.37 



ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

BERYLLIUM (u&) Vahd. MANGANESE (ug/L) Vahd. 
Locahon Field ID Sample Date Result WeU Ave SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
00191 GW025961T 3/16/92 0.50 
00191 GW02909IT 5/21/92 
00191 GW03435IT 9/1/92 pj 
00191 GW03861IT 11/18/92 24.30 

0039 1 
0039 1 
0039 1 
0039 1 
00491 
0049 1 
0049 1 
0049 1 
00491 
01391 
01491 
01491 
01491 
01491 
01791 
01791 
01791 
01791 
01791 
01891 
01891 
01891 
01891 
01991 
01991 
01991 
02091 
02091 
0209 1 
0209 1 
0209 1 
0229 1 
0229 1 
0229 1 
0229 I 
0229 I 
0249 1 
0249 1 
0249 1 
0249 1 
0259 I 
01-59 I 
0259 I 
02991 
0299 1 
0299 1 
0299 I 

~- 

GW025261T 
GW029151T 
GW03453IT 
GW03888IT 

GW032591T 
GWM597IT 
GWa28581T 
GW03260IT 
GWU3814IT 
GW02173IT 
GW025981T 
GWOZ87 1 IT 
GW032831T 
GW038171T 
GWM178IT 
GWUZS091T 
GWM872IT 
GWM2841T 
GW028531T 
GW03350IT 
GW03907IT 
GWCQ138IT 
GWa2510lT 
GWM873IT 
GWU32851T 
GWM 81 9IT 
GW02113IT 
GW02511IT 
GW028741T 
GW032861T 
GW038201T 
GW02114IT 
GWO2572IT 
GW02875IT 
GW032871T 
GW070151T 
GW03314IT 
GW07904IT 
CW014411T 
GW028541T 
GW033911T 
GWM9081T 

2/28/92 
5/21/92 
9/8/92 

11/11/92 
12/18/91 
2/28/92 
s120192 
9/1/92 
11#l!32 
7/30/92 
311 8/92 
5/15/92 
7/30/92 
11/19/92 
12/19/91 
3/17/92 
5/14/92 
8/3/92 
11/5/92 
12/23/91 
Zf27IW 
5/13/92 
7l29/92 
6/4/92 

9/14/92 
10/23/92 
12/14#1 
2426192 
SI1 5/92 
7/31/92 
11/6/92 
12/16/91 
2/26/92 
511 4/92 
113 1/92 
10/29/92 
12/l6191 
3/11/92 
511 5/92 
713 1/92 
6/9/92 
811 ID2 
I on0192 
3/12/92 
5/8/92 
812 1192 
LOR0192 

0.50 
0.50 

0.50 
p i q  

0.65 
0.80 

2.20 

31 
fi fl 
1-1 

0.50 
0.50 
0.50 
100 
0 3 0  
0 40 
0.50 
0.50 
0.30 
0.40 

6.48 

3.13 

0.66 

0.65 
1.50 U 

9.58 

4.8 I 

1.43 

1.37 

2.17 

1.63 

0.70 

051 I’ 

0.43 U 

1.00 5.00 u 
1.00 5.00 u 
0.60 0.60 

24.30 5.00 

1.00 5.00 u 
1.00 5.00 u 
0.70 0.60 
1.00 5.00 u 
1.70 5.00 U 
1.00 5.00 u 
1.10 
0.60 
1 .Qo 
3.00 5.00 u 

14.60 5.00 
1.10 5.00 B 

15.30 5.00 
7.30 5.00 

11.90 5.00 
6.40 5.00 
130 5.00 B 
3.80 0.60 
1.30 5.00 U 
1.60 5.00 U 
1.00 5.00 u 
1.30 S.00 B 
3.10 5.00 B 
1.50 5.00 B 
2.20 0.60 
0.80 0.80 U 
3.80 5.00 B 
1.00 5.00 u 
1.30 5.00 B 
1.90 5.00 U.OB 
4.30 5.00 B 
300 5.00 B 
1.30 5.00 B 
1.30 5.00 B 
180 5.00 U.0B 
4 50 0.80 
1.30 5.00 B 
1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
200 500 II 
060 O h 0  LJ 
0 80 0 80 L1 
1.00 5.00 u 
1.00 5.00 u 
0.60 0.60 U 
0.80 0.80 U 
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vH V 

V 

JA 
V 
V 
V 
V 
V 
V 
V 
V 
V 

V 1-1 
V 
JA 

V 
V 
V 
V 
JA 
V 
JA 
V 
V 
V 

JA 
V 
V 
V 

JA 
JA 
V 
V 
V 
JA 
V 

V 
V 
V I 2691 

1009 

1280 

90 

580 
475 

2485 

1889 

256 

1313 

347 

406 

222 

272 

460 

92.9 15.0 E 
81.1 150 

113.0 1.4 
37500 15.0 
762.0 15.0 
858.0 15.0 

2690.0 1.4 
811.0 1.0 
211.0 15.0 
52.5 15.0 * 
28.9 15.0 

107.0 1.4 
49 1 15.0 

1430.0 15.0 
612.0 15.0 * 
232.0 15.0 
311.0 1.4 
313.0 15.0 
4750 15.0 

3580.0 15.0 E 
339.0 15.0 

3990.0 15.0 
2030.0 15.0 
49200 150 
20100 150 

1850 150 
20100 1 4  
3190 150 
304.0 15.0 
237.0 15.0 
191.0 15.0 
291.0 15.0 

15000 150 
14700 1 4  
9680 2.1 
677.0 15.0 
255.0 15.0 
191.0 15.0 
210.0 15.0 
401.0 15.0 
7920 150 
4730 150 
1450 I50 
2150  i sn  
4920 2 I 
425.0 15.0 
1320 150 
1080 150 
2240 150 
401 ( I  I5  0 
2910 1 4  
I I Y O  1- I 
6640 150 
6170 150 
31-60 1 4  
269 0 2 1 

V 
V 
V 
V 
V 
V 
v 
V 
V 
JA 
V 
V 
V 
V 
JA 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
V 
V 
V 
V 



ATTACHMENT H 1  
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWA‘I‘ER METALS 

BERYLLIUM (ug/L) Vahd. MANGANESE (ug/L) Vabd. 
Location Field ID Sample Date Result WeU Ave SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
03091 GW021341T 12/14/91 I 3.201 
03091 GW025681T 3/5/92 0.50 
03091 GW028811T 5/12/92 0.50 
03091 GW034091T 8/19/92 
03091 GW039141T lot22192 E] 

03391 GW020921T 1U5/91 17.501 
03391 GW02547IT 3/13/92 0.50 
03391 GW030061T 6/2/92 16.101 
0339 1 
0339 1 
03591 
03591 

. 03591 
0369 1 
0369 1 
0369 1 
03791 
03791 
03791 
03791 
03791 
0399 1 
0399 1 
0399 I 
04191 
0429 1 
04591 
04591 
04591 
04591 
04591 
0499 1 
0499 I 
0509 1 
05091 
05091 
05091 
05091 
05191 
05191 
05191 
05191 
05191 
05391 
05391 
05391 
05391 
05391 
0569 1 
0569 I 
0569 1 
OS69 I 
0569 I 
0609 1 

~~ 

GW031231T 1/9/92 1 S O  
GW038961T 10/16/92 

I2P 
614 
8113192 

GW030481T 6/8/92 
GW03124IT 7/8/92 1 S O  
GW03897lT 

GW030101T 
GW03 1261T 
GW03899IT 
GWM923lT 
GW029241T 
GW021751T 
GWOL5251T 
GW029311T 
GWM4501T 8/31I92 
GWO38821T 12/8/92 0.50 
GW02939IT 5/21/92 I] 
GW032361T 
GWM1771T 
GWM619IT 
GW02940lT 
GW032371T 
GWM7261T 
G WO2 1601T 
GW025711T 
GW029411T 
GW032381T 
GW037271T 
GWM0841T 
GW025661T 
GWOL8841T 
GW03388IT 
GWO39171T 
GW020611T 
GW025491T 
GW02885IT 
GW033891T 
GW039181T 
GWM062IT 

12f6191 
3119192 12.50 
6/ 10192 
7110192 

6123192 
7/8/92 

5f 19/92 
5/19/92 0.50 
12/2ot91 1.30 

7/27/92 I 3.101 
12/23/91 0.65 
3/26/92 0.50 

If28192 1 S O  
10128192 El 
12/17/9 1 

5noI92 r-1 

3/5/92 0.50 
5/21/92 11.801 
7/24/92 1.50 
30/28/92 I] 
12/5/91 0.50 
3AB2 0.50 

6/11/92 11.601 
911 0192 0.30 

14.40 
10/28/92 
I2/419 I 
311 2192 
5/28,92 0.50 

E 2.50 

12/4/91 

3.20 
1 .00 
1 .00 

1.53 1.90 
1 .oo 

0.50 U 1.00 
7.50 
I .00 
6.10 
3 .00 

3.50 I .90 
3.10 
1.70 

1.48 I20 
8.10 
3 .00 

9.73 19.00 
6.60 

12JO 
1 A0 
3 .00 

4.70 1 S O  
73.00 
19.90 

66.97 108.00 
1.10 1.10 
0.50 U 1.00 

0.94 

2.50 

1.09 

3.84 

0.68 

I4 4 0  

2.60 
1 .OO 
1 .BO 
0.60 
1 .00 
190 
3 10 
1.30 
1 .00 
1.10 
3 .oo 
1.70 

I I  00 
1 00 
I80  
300 
4 40 
1 .00 
1 .oo 
1.60 
0.60 
100 

14 40 
?- 50 
I 00 
8 00 

4 7  70 
4 90 

5.00 B I 
5.00 u 
5.00 u v 

0.80 
5.00 u 
5.00 u 
5.00 
5.00 u 
5.00 
5.00 u 
0.80 
5.00 u 
5.00 B 
0.60 
5.00 
5.00 u 
0.80 
5.00 
5.00 
0.60 
5.00 u 
0.80 
5 .00 
5.00 
4.00 
5.00 0 
5.00 u 
5.00 u 
5.00 u 
5.00 B 
0.60 
1.00 u 
5.00 B 
5.00 B 
5.00 u 
5.00 u 
5.00 B 
5.00 u 
5.00 B 
500 
5.00 I1 
5 0 0  B 
5 0 0  lJ 
500 B 
5.00 u 
5.00 u 
0.60 
0.60 U 
5.00 u 
5 00 

5 IHI I3 

5 (XI I I  
0 hO 
5 (XI 

5 .00  B 

21 1 
JA 214 
V 320 
V i82 
V 1150 
V 46 
V 755 
V 277 

V 
JA 

246 

252 

507 

599 

1837 

968 

I1530 
543 
65 

234 

259 

195 

870 

175 

7579 

484.0 15.0 
206.0 15.0 
114.0 15.0 
211.0 1.4 
214.0 2.1 

1150.0 15.0 
45.5 15.0 

755.0 15.0 
277.0 15.0 
306.0 2.1 

1590.0 15.0 
372.0 15.0 

.o 2.1 

.O 15.0 

.O 15.0 

.o 1.5 
-8 15.0 

i16.0 2.1 
11600.0 15.0 
2790.0 15.0 

20200.0 10.5 
543.0 15.0 
65.4 15.0 

478.0 15.0 
15.0 
15.0 

113.0 1.4 
117.0 1.0 
314.0 15.0 
204.0 15.0 
300.0 15.0 
136.0 15.0 
88.8 15.0 

191.0 15.0 
257.0 15.0 

2230.0 15.0 
85.9 15.0 

398.0 15.0 
767.0 15.0 
869 0 15.0 
144.0 15.0 
244.0 15.0 
233.0 1.5 
195.0 1.4 
59.0 15.0 

38500 150 
446.0 15 0 
690 0 15.0 

25100 I 4  
104000 150 
1290.0 15.0 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

* JA 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
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ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

BERYLLIUM (ug/L) Vahd. MANGANESE (ug/L) Vahd. 
WeU Ave SQL CDRL Qual Qual 

667.0 15.0 V 
574.0 V 

1040.0 1.4 V 
214.0 2.1 V 
330.0 15.0 V 
888.0 1.4 V 
352.0 15.0 V 

1260.0 15.0 V 
857.0 15.0 V 
134.0 15.0 V 
113.0 i.4 V 
59.5 15.0 V 

4870.0 15.0 V 
502.0 1.4 V 
771.0 15.0 V 

1860.0 15.0 V 
2660.0 1.4 V 
6170 15.0 E V 
477.0 15.0 V 
339.0 1.4 V 
325.0 15.0 V 
668.0 15.0 V 
996.0 15.0 V 
554.0 1.4 V 
242.0 2.1 V 
9550 150 V 
4860 1 4  V 
317.0 15.0 V 
242.0 1.4 V 
320.0 15.0 V 

50300 150 V 
10700 1 4  V 

874 I50 V 
241.0 15.0 E V 
195.0 15.0 V 
89.3 1.4 V 

221.0 15.0 V 
479.0 IS  0 V 
1280 150 V 
16.1 150 V 

2930 150  V 
2050 150 V 
1050 150 V 

1870.0 15.0 V 
1670.0 15.0 V 
207.0 15.0 v 
116.0 2.1 V 
2140 1 5 0  V 
106.0 15.0 V 
132.0 150 V 

l l S 0 0  1 5 0  v 
6 7 9 0  15 0 c 
2 8 5 0  1 4  V 
I 8 4 0  I 5 0  \ 

4 6  1 5 0  1 ’  JA 

657 150 V 

757 

523 
1260 
857 

1.10 5.00 B V 
06791 GW02897IT 5/20/92 I 1.001 1.00 1.00 5.00 B V 
06891 GWOZ8981T 5RQ192 1.00 5.00 u v 

.60 0.60 U JA 
-00 5.00 u v 102 

34.00 5.00 V 
2.00 0.60 
5.20 5.00 
5.20 5.00 V 
5.50 0.60 JA 2660 

06991 GW028991T 5/18/92 
0699 I GW03430IT 8/26/92 
06991 GW03850IT 11/18/92 13.73 

5 
07391 GW02599IT 3/16/92 

2048 

2260 

07391 
07391 
07391 
07891 
07891 
0789 1 
0789 1 
0799 1 
0799 1 
08891 
08891 
08891 
0909 I 
0909 1 
0909 1 
09691 
0969 1 
09691 
09691 
0981 
0987 
0987 
0987 
0987 

10991 
10991 
10991 
1099 1 
11491 
11691 
11691 
11791 
I179 I 
11791 
11791 
11791 

0987 

I 187 

GW02902IT 5/21/92 --190] 
GW03457IT 8/28/92 0.30 

B V  
u v  
U JA ~ 

u v  
U JA 

SA 
JA 

1.90 5.00 
0.60 0.60 
1.40 5.00 
1.00 5.00 
1.50 5.m 
1.40 0.60 
1.40 0.80 
1.00 5.00 
0.60 0.60 
2.20 5.00 
2.10 0.60 

35.80 5.00 V 5030 
5.60 0.60 JA 1070 
1 0 0  5.00 u v 
1.00 5.00 u v 
1.90 5.00 B V 
0.60 0.60 U V 
1.10 5.00 u v 
1.40 5.00 B JA 
1.00 5.00 U JA 
1.00 5.00 

u ; E 1.70 5.00 B 
300 5.00 u v 
100 5.00 u v 

GW03862IT 11/16/92 0.70 0.97 
GWO24341T 3f12192 0.50 
GWO28551T 5f7/7192 0.75 
GWM353IT 8R0192 
GW03909IT 10/23/92 1.01 

440 

615 

721 
GW02925IT 5/20/92 1 1.001 
GW033221T 8/26/92 0.30 0.65 
GW030651T 6n3192 El 
GWM4311T 8/31/92 
GWM8491T 11/17B2 0.50 1.60 
GW029031T 5/20/92 El 
GW03432IT 8/31/92 

11/18/92 0.50 

U JA 
B V  

293 

2062 GW038521T 
GWM6081T 
GWO29041T 
GW034581T 
GW03865IT 
GWOl667IT 
GW020881T 
GW02402IT 
GW02942IT 
GW03179IT 
GW037081T 
GWM436IT 
GWU2943IT 
GWM2891T 
GW037281T 
GW02886IT 
GW0301 LIT 
GW031271T 
GW024321T 
GW029 171T 
GW034651T 
GW03 89OIl 

GW016481T 
G ~ 0 3 8 9  I r r  

13.97 87 
24 1 
195 
89 

221 
479 

311 8192 0.50 
5122192 11.901 
8131192 0.30 
11/17/92 0.55 
8/16/91 [- 

0.81 187 

1211 6/9 1 0.50 
3/6/92 0.50 
5/26/92 11.701 
7/16/92 1 S O  
12/10/92 
U6/92 fl 13.80 

5/22/92 11.90 
7128192 1.50 
10123192 1 1 . 4 0 1  
5/18/92 0.5.5 
6/8/92 11.701 
7/10/92 
2/6/92 

5120192 
9/8/92 

I 1/11/92 0 50 
I1/12/92 0 50 
91619 1 1 .oo 

1.02 214 
13.80 5.00 V 187C 
11.90 5.00 V 167C 
3.00 5.00 u v 
1.40 0.80 
1.10 5.00 U JA 
1.70 5.00 B V 
3.00 5.00 u v 

7.15 
0.55 

966 
274 

1.60 1 I9 
3.90 5 . 0  B IISC 
1.OU 5.00 B V 

2 8  2.40 0.60 
1.00 5.00 li V 
I.(H) 5 .00  11 V 2 
2.00 5.00 u v 

J A  1 7 1  
I .66 460 
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ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

BERYLLIUM (ug/L) Vahd MANGANESE (ug/L) Vahd. 

V 

V 
V 
V 
V 
V 
V 

44.1 15.0 

349 
448 
486 

1820 
1360 
1010 
397 
296 

11891 GW02117IT 12/19/91 118.701 18.70 5.00 
11891 
11891 
1 I891 
11891 
12091 
12091 
12091 
12091 
12091 
12191 
12191 
12191 
12191 
12291 
1 229 1 
12391 
12391 
12391 
I239 1 
12491 
1249 1 
12491 
12491 
12691 
1269 1 
1269 1 
1269 1 
1287 
1287 
1299 I 
12991 
1299 1 
1299 1 
13091 
13091 
13191 
13191 
13191 
13391 
13391 
1339 1 
I349 I 
13491 
13491 
1487 
1487 
1487 
1487 
1487 
I587 
1587 
15x7 
1587 

G WUZ552IT 
GW030121T 
GW03128IT 
GW039011T 

GW02862iT 
GW034 IOIT 
GW039101T 

IT 
IT 

GW02438IT 
GW02887IT 
GW03421IT 
GW039191T 
GWaL4351T 
GW(ns881T 

4221T 
9221T 

GW02437IT 
GW028891T 
GW034231T 
GW03923IT 
GW016471T 
GW029211T 
GW02601 IT 
GW02911IT 
GW034371T 
GW038671T 
GWM9 1 ZIT 
GWM44OIT 
GW029051T 
GW034331T 
GW038551T 
GWMOl6IT 
GW03354IT 
GWM9061T 
GW03063IT 
GW03411IT 
GW03928IT 
GW016461T 
GWU2.003IT 
GW02388IT 
GW029221T 
GWM4611T 

FW020051T 
GWO24221 I 
GW02914IT 

G W O I ~ ~ O I T  

2/28/92 
6/1/92 
7/9/92 

10/16/92 

3/16/92 
6/3/92 
8/19/92 

211 2/92 
5/14/92 
9/15/92 
12/3/92 
2nm 
511 4192 
9l14Ml 
10f22492 
211 3/92 
5/29/92 
9/10/92 
10/23/92 
9/9/91 
511 8/92 
3/17/92 
5/22/92 
8/28/92 
11/30/92 
5/22/92 
919192 
5/19/92 
9/2/92 

11/17/92 
6/8/92 
ar20I92 
10/20/92 
6/24/92 
8/21/92 
IOR2/”92 
9/5/91 

11/21/91 
2/21/92 
5120192 
8/31,92 
9141Y 1 

1211 8/5, I 
2RT192 
6Rl/92 

1 S O  12.601 

13.40 

0.55 
0.30 
0.40 
1 .OO 
0.50 e] 

1-Kq 
0.50 
0.30 
0 50 
0.30 El 

€3 31.00 1 .00 

0.50 
0.50 
0.50 
0.50 

0 5 0  
0 so 

1 2 1  

[---XI 

PhII 

5.76 

I .29 

3 1.28 

0.53 U 

2.40 

1 1.65 

1.06 

0.75 U 

1.80 

0.40 U 

041 c 

1.57 

I4 17 

060 u 

3.80 5.00 B 
2.20 5.00 B 
3.00 5.00 u 
2.60 0.80 

5.00 B 
3.10 B 
1.40 U 
8.10 5.00 
1.40 5.00 B 
1.60 0.60 

114.00 4.00 
1 .oo U 
1.10 5.m u 
7.00 5.00 
1.20 5.00 B 
0.90 0.80 
1.00 5.00 u 

25.90 5.m 
1.00 5.00 B 
6.30 0.60 

13.40 0.80 
3.00 5.00 B 
1.10 500 u 
0.60 0.60 U 
0.80 0.80 u 
2.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
180 5.00 B 

310 1.00 
1.00 5.00 u 
0.60 0.60 U 
1 0 0  500 u 
060 060 U 
1 0 0  5 0 0  u 
150 5.00 B 
2.80 0.60 
0.80 0.80 U 
840 5 0 0  
3 I O  060 

3 1 0 0  080 
2.00 5.00 u 
100 5.00 u 
100 500 U 
1.00 5.00 u 
100 5.00 u 
2 1 0  5 00 H 
1 ( H I  5 00 I 
I (HI 5 (Kl  ( 1  

I ‘)O 5 (KI  B 
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V 1-1 
V 711  

V 

V 
JA 
JA 
V 
V 

V 
V 
V 2 

V I  SO21 

1463 

318 

6693 

180 

885 

2541 

199 

34 

399 

1590 

568 

622 

4450 

5 

4050.0 15.0 
1040.0 15.0 * 
706.0 15.0 
801.0 15.0 
717.0 2.1 

608.0 15.0 
664.0 1.4 

24000.0 10.5 
5.0 
5.3 

1900.0 15.0 
694.0 15.0 
556.0 2.1 

2350.0 2.1 
601.0 15.0 E 
110.0 15.0 
38.6 1.4 
48.1 2.1 
33.2 15.0 
35.0 15.0 

311.0 15.0 
349.0 15.0 
448.0 2.8 
486.0 1.0 

1820.0 15.0 
1360.0 1.4 
1010.0 15.0 
397.0 1.4 
296.0 15.0 
811.0 15.0 
747.0 1.4 
307.0 2.1 

2670.0 15.0 
21500 1 4  
8530.0 2 1 

6.6 15.0 B 
4.4 15.0 B 
8.4 15.0 B 
5.1 15.0 B 
3.1 15.0 U 

2780 I 5 0  
7 8 8  1 5 0  

201 0 I 5 0  
5020 15 0 

V 
V 
JA 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
JA 
V 
V 
V 
JA 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
JA 

V 
V 
JA 
V 
\ 

\’ 
V 



ATTACHMENT H1 
TABLE 19 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER METALS 

BERnLIUM (uglL) Valid. MANGANESE (ug/L) Valid. 
Lomion Field ID Sample Date Result Well Ave SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
1587 GW034421T 9/1/92 0.95 1.19 1.90 5.00 U V 252 201.0 15.0 

V 1787 
1787 
1787 

1787 

1787 
1787 

2387 
2387 
2387 
2387 
2387 
2387 
2587 
2587 
2587 
2587 
2587 
2587 
2987 
2987 
2987 
2987 

~- 2987 
2987 
3287 
3287 

3287 

3287 
3479 1 
3479 I 
3479 1 
34791 
3479 I 
3586 

3586 
3586 
3586 
3687 
3687 
3687 
3687 
3687 
3687 
4286 
4286 
4286 
4286 
4286 
4286 
6286 
6286 
6286 

3287 

3287 

3586 

G W01669IT 
GW020321T 
G W024051T 
GW028451T 
GW032561T 
GW03816IT 

GW03912IT 
GW017031T 
GW020801T 
GW024 121T 
GW03058IT 
GW032921T 
GW037301T 
GW01642IT 
GWOM12IT 
GWO2429IT 
GW029361T 
GW034471T 
GW03880IT 
GW02157IT 
GW02447IT 
GW02908IT 
GW034591T 
G W03 8631T 
GWOl8181T 
GWO21951T 
GW02631IT 
GW03217IT 
GW038281T 
GW01674IT 
GW020361T 
G W024 1 41T 
GW028521T 
GW033841T 
GW039241T 
GW017061T 
GWM044IT 
GWO23981T 
GW028461T 
GW033851T 
G WO39251T 
C; W 0 I 708 IT 
(;w0204617 
GW023781 I 

8/19/91 0.50 
11/23/91 
2/28/92 0.50 
5/28/92 0.55 
7/30/92 1 S O  
11/6/92 0.50 
9/10/91 1 .# 
li/l8/91 0.50 
313% 0.50 
5/15/42 0.50 
9/22/92 0.50 
1Of27f92 0.50 
8/21/91 0.50 
12/7/91 0.50 
2/12/92 0.50 
6/9/92 1 .oo 
7/31/92 0.55 
10/27/92 0.55 
9/4/91 El 

11/22/91 
u25/92 0.50 
5/i 8/92 0.50 
9/9/92 0.95 

1 211 719 1 
2/10/92 0.50 
5120192 0.50 
9/2/92 0.30 

11/16/92 0.50 
1W8Al 0.50 
1/10/92 0.50 
4/I/92 030 
815192 0.50 

12/10/92 0.50 
8/23/91 0 50 
llR5/91 0 50 
3/5/92 0 50 
5/15/92 0.50 
8/17/92 0.50 
ion7/92 0.50 
9/11/91 -1 
124419 1 030 

5/29B2 0.50 
2/10/92 1 1  
8/17/92 0.80 
1130/92 0.50 
8/22/9 1 0.50 
I IRS/91 0.50 
211 1/92 0.50 

0.78 

0.58 U 

0.60 U 

I .56 

0.58 

0.50 U 

050 U 

1.40 

1.00 5.00 u 
1.10 5.00 B 
1.00 5.00 u 
1.10 5.00 u 
3.00 5.00 u 
1.00 5.00 u 
2.00 5.00 u 
1.00 5.00 u 

5.00 u 
5.00 u 
5.00 u 

1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
2.00 5.00 u 
1.10 5.00 U.0B 
1.10 5.00 u 
3.70 5.00 B 
1.60 5.00 B 
1.00 5.00 u 
1.00 5.00 u 
1.90 5.m u 
2.10 1.00 
1.10 5.00 B 
1.00 5.00 u 
1.00 5.00 u 
0.60 0.60 U 
1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
1.00 5.00 u 
1.00 5 00 IJ 
1.00 5.00 II 
1.00 5.00 u 
1.00 5 0 0  1' 
l o o  5 0 0  T I  

3.50 5.00 B 
1.00 5.00 L' 
2.60 5.00 B 
1.00 5.00 u 
1.60 5.00 U 
1.00 1.00 u 
1 00 5 00 I 
Io0 5 00 1 '  

Io0 5 o a  I '  

100 5 0 0  l J  

JA 
V 
V vp/ V 
V 
V 
V 54 
V 4 
V 
V 
V 
JA 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 

V 
V 1090 
JA 
V 3 30 
V 147 

v 

154 

134 

60 

161 

229 

455 

3129 

40 

423 

99.5 15.0 

55.4 15.0 
290.0 15.0 
115.0 15.0 * 
78.6 15.0 
49.7 15.0 

215.0 15.0 
118.0 15.0 
110.0 15.0 
37.8 15.0 * 
38.4 15.0 
54.3 15.0 

1990 15.0 
1120 15.0 
1180 15.0 
1240 15.0 

191.0 150 
2210 I S 0  
283.0 15.0 
155.0 15.0 
229.0 15.0 
228.0 15.0 
197.0 15.0 
284.0 1.0 
7020 150 
6740 150 
3900 150 
2400 1 4  
2710 150 
913.0 15.0 

3540.0 15.0 
3280.0 15.0 
4170.0 15.0 
3740.0 15.0 

46 I 150 
212 150 
239 150 

8 0 0  1 5 0  
lo60 IS0 
6280 15.0 
1560 15.0 

10900 15.0 
187.0 15.0 
3300 150 
147.0 1 0  

52  I 1 5 0  
2511 I 5 0  

1 4 2  1 5 ( 1  H 

7.8 15.0 U 

9 4  150 H 

V 
V 
V 
V 
V 
V 
V 
V 
V 
JA 
V 
V 
V 
V 
V 
JA 
V 
V 
JA 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
v 
\ 

v 
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6286 GW03056IT 611 1/92 0.30 0.60 0.60 U V 55 
6286 GW03294IT 1/31/92 1 S O  3.00 5.00 u v 23 

Number of wells sampled 
Number of wells with detects 
Mirumum well average 
Maximum well average 
Average 
Standard Deviation 
t-value 
95% UCL (1 )  

54.6 1.5 V 
22.8 15.0 V 

Mean of Ln(x) 
S.D. of h ( x )  
H(0.95~1) 
95% UCL based on Lognormal 

75 
51 

0.40 
66.97 

3.87 

1.645 
5.55 

8.83 

0.1 153 

2.65808 
8.37 

I ,3984 
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15  
15 

5.21 
11530 

965.56 
1663 
1.645 
1281 

5.98 
1.57 
2.85 

2,264.9 



ATTACHMENT H1 
TABLE 20 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER RADIONUCLIDES 

00191 GW02596IT 3/16/92 I 0.006 0.OOO J 0.025 0.025 0.OOO 
0.05 1 0.051 0.003 00191 

00191 
00191 
0029 1 
0029 1 
0029 1 
0029 1 
0039 1 
0039 1 
00391 
00391 
0039 1 
0049 1 
0049 1 
0049 1 
01491 
01491 
01491 
01491 

~~ 01791 
- -- 01791 

01791 
01791 
0179 1 
01891 
01891 
01891 
01891 
01991 
01991 
0199 1 
0209 I 
0209 1 
0209 1 
0209 1 
0209 I 
0229 1 
0229 I 
0229 1 
0229 1 
0229 1 
0249 1 
0249 I 
0249 1 
0249 I 
0259 I 
0259 I 
0259 1 
0299 1 
029') 1 
0299 1 
0 2 ~ N  I 

T 
0.420 
0.098 
0.017 
0.038 

GW02909IT 
GW03435IT 
GW0386 IIT 

GW02158IT 

GW(xLSl1IT 2R6I92 
GWM8741T 5/14192 
GW032861T 7/31/92 
GWM8201T lOI29I92 

5/21/92 
9/1/92 

11/18/92 
3/11/92 
5R1192 

11nof92 
9 ~ 2  

1211 7/9 1 

0.020 0.020 0.009 
0.001 0.001 0.004 J 
0.009 0.009 0.005 BJ 
0.OOO 0.011 O.OO0 O.OO0 J 

0.009 
0.026 0.063 

0.052 
0.046 
-0.m 

0.034 0.042 
0.012 

GW02526IT 2128192 I 0.008I 0.008 0.OOO J 

GW024411T 3/12/92 
GW028541T 5/8/92 
GW033511T 8R1/92 
(;K 019081T IOi'20A? 

0.OOO J 
0.009 F 
0.OOO 
O.OO0 
0.008 J 
0.010 F 
0.OOO 

0.038 0038  0MKl 
0 00s 0005 OMMI J 
0.120 0120 0010 
0007 0 042 ON17 0 ( K K I  1 

0.008 0.OOO J 
0.002 0.OOO J 

GW02915IT 5/21/92 
GW034531T 9/8/92 
GW038881T 
GWOZlS9IT 
GW02527IT 
GW02916fT 
GW02597IT 
GW028581T 

11/11/92 
1211 819 1 
2/28/92 
5R0/92 
31 18/92 
5/15/92 

GW03260IT 7/30/92 
GW03814IT 11/19/92 
GWO2173IT 12/19/91 
GW02598IT 3/17/92 
GWOZ87IIT 5/14/92 
GWM283fT 8l33192 
GWM8171T 11/5/92 

0.007 0.005 0.003 
0.010 0.OOO 1 
0.005 O.OO0 J 

0.007 0.007 0.OOO J 
0.102 0.010 x 
0.067 0.010 X 

0.070 0.230 0.006 F 
0.007 0 . m  

0.019 0.019 0.m 
0.002 0.004 J 
0.005 0.010 u 

0.009 0.015 0.005 
GW021781T 12R3/91 
GW025091T 2/27/92 
GW02872IT 5/13/92 

0.002 O.OO0 J 
0.006 O.OO0 J 
0.001 0.OOO J 

GW032841T 7/29/92 0.021 0.008 0.021 0.004 B 
GWM8531T 6/4/92 
GW033501T 9114192 
GWM9071T 10R3192 
GW02138IT 12/14/91 0.04 1 

0.012 0.012 0.m 
0.012 0.012 0.m 

0.041 0.OOO 
0.010 0.006 O.OO0 I 

I 

GW025lOlT 2/26/92 0.016 0.016 0.OOO 
GW02873IT 5/15/92 0.005 0.005 O.OO0 J 
GW032851T 7/31/92 
GW038 19IT 11/6/92 El 0.017 0.005 0.003 
GWM113IT 12116191 0.026 0 .m 

GWO2114IT 12/16/91 I 0.0021 0.002 O.Oo0 J 
0.004 0.000 J 
0.002 0.009 J 

GW025721T 311 1/92 
GW028751T 5/15/92 
GW032871T 7/31/92 0.004 0.003 0.007 0.008 I! 
GW03015IT 6/9/92 mo.oosl 0.005 0.003 BJ 
GW03314IT 8/11/92 0.001 0.002 0.006 u 
GW039041T IOIL0/92 L x ]  0.004 0.007 0.004 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
V 
A 
A 
A 
A 

A 
A 
A 
A 
V 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
V 
A 
A 

A 
v 
,\ 

0.035 

0.019 

0.001 

0 007 

0.353 

0.288 

0.050 

0.025 

0 021 

0.008 

0.016 

0.022 

0.005 

0.029 

0 009 

0 012 

0 2 A - I  

0.035 
1.300 
0.248 
0. $96 

0.420 
0.098 
0.017 
0.038 

0.049 
0.026 
0.007 
0.041 
0.019 
0.048 
0 001 
0011 
0.005 
0.003 
0.001 
0.014 
0.016 
0.004 
0.002 
0.003 
0.057 
0.015 
0.028 

0 004 
0.006 
0 003 
0 014 
0.004 
0.014 
0.002 
0.002 
0.120 
0.005 
0 001 
0 001 
0001 
0 030 
0.024 
0 002 
0 010 
0 105 
0 022 
( !  X(H1 

0 lh) i  

O.OO0 
0.020 
O.Oo0 
O.Oo0 

0.018 
0.OOO 
0.006 
0.007 

0.010 
0.006 
O.OO0 
0.008 
0.010 
0.010 
0.007 
0.012 
0.005 
0.006 
0.007 
0.010 
0.015 
OOOO 
0 005 
0.OOO 
0.051 
O.OO0 
O.OO0 

OOOO 
0.OOO 
OOOO 
0018 
0.003 
O.OO0 
0.007 
O.OO0 
0.027 
O.OO0 
0OOO 
OOOO 
OOOO 
0 006 
0.003 
0.005 
0.004 
0  loo 
(1 007 
0 006 
0 IHK! 

J 

X 
X 
U 
U 

J 
J 

J 
J 
J 
B 

J 
J 
J 
U 

J 
J 
B 
J 
J 
J 
J 
B 

U 

I 

A 
V 
A 
A 
A 
A 

A 
A 
A 
A 

A 
V 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
V 
V 
A 
A 
A 
A 

A 
A 
A 
V 
A 
A 
V 
A 
A 
A 
A 
A 
A 
A 
V 
V 
A 
A 

A 
V 
A 



ATTACHMENT H1 
TABLE 20 

95% UCL CONCENTRATION 
AOC NO. I 

GROUNDWATER RADIONUCLIDES 

Vahd. AMERICIUM-241 @Ci/L) Vabd. PLUTONIUM-239,240 @ca) 
L m o n  
03091 
0309 1 
03091 
(no91 
0309 I 
03391 
03391 
03391 
0339 1 
03391 
03591 
0359 1 
0359 1 
0369 1 
0369 1 
0369 1 
0379 1 
0379 1 
03791 
0379 1 
03991 
0399 I 
04191 
04591 
04591 
04591 
04591 
04591 
0499 I 
0509 1 
0509 1 
0509 1 
0509 1 
0509 1 
05191 
05191 
05191 
05191 
05191 
05391 
05391 
05391 
05391 
05691 
0569 1 
0569 1 
0569 1 
0609 I 
0609 I 
06OY I 
0609 I 
0659 I 
0659 1 

Field ID 

GW02092IT 
GW02547IT 
GW03006IT 
GW03 123IT 
GW03896IT 
GWaL1611T 
GWOL883lT 
GWCU3871T 
GW03048IT 
GW03124IT 
GW03897IT 
GWaLO93IT 
GWM557IT 
GWO31251T 
GW03898IT 
GW03 126IT 
GW03899IT 
GW02923IT 
GW021751T 
GW02525IT 
GW0293 I IT 
GW034501T 
GW038821T 
GW032361T 
GW02 177IT 
GW026191T 
GWM940IT 
GW03237IT 
GW03726IT 
GWaLl6OIT 
GWMS7lIT 
GW0294 LIT 
GW032381T 
GW03727IT 
GWM0841T 
GW025661T 
GW03388IT 
GW039171T 
GW020611T 
GW02549IT 
GWM389IT 
GW03918IT 
GW020621T 
tiW025761T 
GW033 I XIT 
GW0190317 
CWM8951T 
G W O + + ~ ~ I T  

Sample Date 
12/t4/9 1 

1 U5/9 1 
311 3/92 
6t2/92 
7/9/92 

1011 6/92 

8113192 
6/8/92 
7/8/92 

10/21/92 
1246191 
3/19192 
7/10/92 
IO/ 16192 
7/8/92 

10/21/92 
5/19/92 
12R0/9 1 
3/3/92 
5/22/92 
813 1/92 
12/8/92 
7127192 
12/23/9 1 
3126192 
5120192 
7/28/92 
10/28/92 
1 2/17/9 1 
3/5/92 

5/21/92 
7/24/92 
1 On8192 
121519 1 
3/5/92 

9/10/92 
10128/92 
1 U4/9 I 
3/12/92 
8123192 
11/9/92 

711 2/92 
XihF)? 

1 Oil Y N ?  
5/19/92 
bIf.2 7IV L 

I m r j  I 

Result Well Ave 

0.018 

0.020 
0'010 H 0.010 0.010 

0.005 
0.009 

I 0.00ll 

0.004 

I 0.0241 
0.001 

1-1 

0.01 1 

0.01 1 

0.002 

0.017 

0.006 

0.012 

0.01 1 
O.(K1? 

j(I(Xl.1 

pztij 

0.012 

0.067 

SQL 
0.014 
O.OO0 
0.006 
0.008 
0.021 
0.01 1 
0.003 

CDRL Qual 

O.OO0 
O.OO0 J 

Qual 
A 
A 
A 
v 
A 
A 
A 

0.011 0.005 A 
0.007 0.m A 
0.004 O.OO0 J A 
0.005 0.010 u v 
0.008 O.OO0 J V 
0.022 0.008 A 
0.015 O.OO0 A 
0.016 0,oOO A 
0.023 0.010 X A 

0.016 0.008 A 
O.OO0 O.OO0 J A 
0.020 o.OO0 A 
0.010 0 . m  A 
0.006 0.OOO J A 
0.003 O.OO0 J A 

0.006 O.OO0 J A 
0.004 0.003 A 
0.009 O.Oo0 J A 
0.005 0.005 J A 
0.005 O.OO0 J A 
0.001 O.OO0 J A 
0.004 0.006 J A 
0.005 O.OO0 J A 
0.033 0,oOO A 
0.024 O.OO0 A 
0.002 0.003 U A 
0.015 0 . m  A 
0.014 0.010 A 
0.001 O.OO0 J A 
0.01 1 o.OO0 A 
0.004 O.OO0 J A 
0.007 0.OOO J A 
0.011 0 . m  A 
0.023 O.OO0 A 
0.003 0.010 U V 
0.012 0.010 A 
0.004 0.MKl J A 
0.011 o.o(x) A 
0.005 0.007 I '  V 
0.250 0.010 'I' z 

0.064 mol A 

0.002 0.025 
0.001 

0.016 

0.050 

* -1 oooo. 0003 

SQL CDRL Qual Qual 
A 

J A  

Result Well Ave 

A 
V 
A 

0.023 0.OOO A 
0.002 0.006 J A 

0.023 0.020 

0.008 0.011 

0.006 0.002 

0.059 0.615 

0.006 0.004 
0.005 0.005 

0.012 
0 073 
0.004 
0.001 
0.038 
O.OO0 
0.030 
0.006 
0.008 
0.170 
0.054 
0.013 
0.003 
0.009 
O.Oo0 
0 004 
0 006 
0OO0 
0.003 
0.006 
0.01 5 
0.026 
0 005 
0 001 
0017 
0011 
2 100 
2315 

0.013 0.009 

0.0171 

2.315 

0.008 
O.OO0 
0.008 
O.Oo0 
O.Oo0 
0.006 
0.010 
O.OO0 
O.OO0 
0.007 
0.010 
O.OO0 
0.012 
O.OO0 
O.OO0 
O.Oo0 
O.OO0 
0.005 
0.001 
O.OO0 
0.006 
O.OO0 
O.OO0 
0.002 
0.005 
0.008 
O.OO0 
O.OO0 
0.005 
0.005 
O.Oo0 
0.005 
O.OO0 
O.OO0 
O.OO0 
OOOO 
0.005 
O.Oo0 
0.007 
0.023 
0 000 
0ooo 
0 006 
0 003 
0.007 
O.Oo0 

V 
J V  

A 
V 

J V  
V 
V 

J V  
J A  

A 
X A  
J V  

A 
J V  
1 A -  
J A  

V 
J A  
B V  

A 
U A  
J A  

V 
1 A  

A 
J V  
J A  

V 
A 
A 

J V  
A 

J A  
J A  
J A  
J A  
J A  
J A  

V 
U A  
J A  
J A  

A 

A 
V 
A 
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ATTACHMENT H1 
TABLE 20 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER RADIONUCLIDES 

Valid. AMERICIUM-241 @ciiL) Valid. PLUTONIUM-239,240 @CIA,) 

0.011 0.011 0.m 
06691 
0679 1 
0689 1 
06891 
0699 1 
0699 1 
0699 I 
07191 
07391 
07391 
0739 1 
0739 1 
07891 
0789 1 
0789 1 
0799 1 
0889 1 
08891 
09091 

~ 09091 
09091 
0969 1 
0969 1 
0969 1 
0969 1 
0987 
0987 
0987 
0987 
0987 
0987 
0987 
10991 
10991 
10991 
10991 

.~ . 

, 

11491 
11691 
11691 
11791 
11791 
11791 
11791 
11791 
11891 
11891 
11x91 
I1891 
11891 
1209 1 
1209 1 
12091 

GW02898IT 5/20/92 
GW034291T 8/26/92 

GW02855IT 5/1/92 
GW03353IT 8/20/92 
GWM925IT 5120192 
GW034311T 8/31/92 
GW03849IT 11/17/92 
GW02903JT 5/Lo/92 

IT 8nlI92 
IT 11/18/92 

GW02608IT 3/18/92 
GW02904IT 5/22/92 
GW03458IT 8/31/92 
GW03865IT 11/17/92 
GW012971T 5/15/91 

881T 12/16/91 
GW024021T 36B2 
GWM9421T 5/26/92 
GW03179IT 7/16/92 
GW03708IT 12/10/92 
GW02436IT 216192 

0.042 0.010 

2.270 0.010 X 
0.006 0.OOO J 
0.010 O.Oo0 J 
0.007 0.020 u 
0.W 0.000 J 
0.020 0.OOO 
0.015 0.OOO 

0.017 
0.021 0.021 0.010 x 
0. I37 

31.523 

0.226 
0.048 

46.540 
30.030 
18.000 
0.022 

0.OOO 
0.003 
0.010 x 
O.OO0 
0.087 
0.OOO 

I 0.0351 0.035 0.OOO 
0.025 0.018 0.OOO 

0.001 0.006 J 

0.007 O.OO0 J 
0.OOO O.OO0 J 

0.003 O.Oo0 J 1-1 0.003 0.005 0.003 
I 0.0371 0.037 0.OOO 
I 

GW02943IT 5/22/92 
GW03289IT 7/28/92 0.010 0.OOO 

0.102 
0.302 
1.321 
0.37C 

0.074 
0 022 

GW037281T 10/23/92 
GWO28861T St28192 
GW03011IT 6/8/92 0.006 0.OOO J 
GW031271T 7/10/92 0.006 
GWM4321T 2/6/92 0.103 O.Oo0 
GWM9171T 5RoIp2 0.303 O.Oo0 
GW034651T 9/8/92 1.321 O.OO0 
GW’038901T 11111192 0.370 0.005 
GW038911T 11/12/92 0.421 0.009 0.003 
GW02117IT 12/19/91 0074 OOOO 
GW02552IT 2R8/92 0 022 0 (XK) 
GW03012IT 6/2/92 I 0.0141 0Ol4 0 002 . 
GW031281T 7/9/92 
GW039011T 10/16/92 i] 0.153 0.500 0.016 Y 

0.005 0.000 
1.090 o.Oo0 
0 . M  O.XK1 J 

GW02II6IT 12/19/91 
GW02514IT 2/27/92 
GR’028761T 5/13/92 

A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

A 
A 

A 
JA 
A 

A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 

A 

z 
A 
A 
A 

0.208 

0.012 

3.361 
0.039 

0.195 

25.733 
15.400 

0.019 

0.002 
0.06 I 

0.988 

224.567 

0.242 

0.023 

0 068 
0.00s 

0 002 

4.201 

o i i n  

3.361 
0.039 
0.100 
0.290 

71.700 
2.500 
3.000 

15.400 
0.003 
0.047 
0.007 

0.001 
0.004 
0.003 
0.06 1 
1.685 
0.290 

354.600 
139.100 
180.ooO 

0.175 
0.320 
0.265 
0.209 

0.019 
0.01 1 
0.005 
0.053 
0.029 
0.017 
0.232 
0.010 
0.018 
0 012 
0.005 
0004 
0.OOO 
0.878 
2966 

13.360 

0.003 
0 208 
0 161 
(1 033 
0 008 
0 180 
0 012 
0.130 
0 008 

3.800 

0.006 
0.006 
0.004 
0.007 
0.010 x 
0.010 
0.006 
0.010 x 
O.OO0 J 
0.005 
0.007 J 

O.OO0 J 
0.006 J 
0.005 U 
0.010 x 
O.OO0 
0.015 
0.010 x 
0.373 
0.162 
0.004 
0.005 
0 008 
OOOO 

O.OO0 
0.005 
0.00s J 
0.005 
0.009 
0.004 
OOOO 
0.009 
OOOO 
0 009 
0.002 J 
0007 J 
OOOO J 
O.OO0 
0.006 
O.OO0 
0.011 
0.024 u 
0OOO 
0 O00 
0 010 
0 000 J 
0 004 
0.000 
0.006 
0(@5 J 

A 
A 
A 
V 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
V 
A 
A 
A 
A 
A 
A 
A 
V 
A 
A 

V 
A 
A 
A 
V 
JA 
A 
V 
A 
A 
A 
V 
V 
A 
A 
A 
A 
A 
V 
A 
V 
V 
A 

V 
A 
A 



ATTACHMENT H1 
TABLE 20 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER RADIONUCLIDES 

Vahd AMERICIUM-241 @C&) Vahd. PLUTONIUM-239,240 @C&) 

SQL 
0.027 
0.009 
0.0 10 
0.005 
0.023 
0,006 
0.028 
0.000 
0.006 
0.005 
0.014 
0,003 
0.003 
0.030 
0.01 1 

-0.002 
0.006 
0.001 
0.074 
0.008 

- SQL 
0.000 
0.009 
0.001 
0.032 
0.015 

-0.001 
0.008 
0.001 
0.003 
0.012 
0.015 
0.006 
0.046 
0.004 
0.014 
0.008 
O.OO0 

- CDRL 
0.004 
0.006 
0.008 
0.007 
O.OO0 
0.006 
O.OO0 
0.010 
O.OO0 
0.014 
0.005 
0.010 
O.Oo0 
O.OO0 
0.004 
0.00 1 
OOOO 

- Locahon 
1209 1 
12091 
12191 
12191 
12191 
12291 
12391 
1239 1 
12391 
12391 
12491 
12491 
12491 
12491 
12691 
12691 
12691 
1269 1 
1287 
12991 
12991 
1299 1 
12991 
13091 
13191 
13191 
13191 
13391 
13391 
13391 
13491 
1349 1 
1487 
1487 
1487 
1487 
1487 
1487 
1587 
1587 
I587 
1587 
1587 
1787 
1787 
1787 
1787 
1787 
1787 
1787 
2387 
2387 
2787 

CDRL Qual Qual 
0.008 A 

Result WeU Ave 

0.032 

0.032 

Qual Qual 
U A  

A 
J A  

V 
A 

J A  
J A  
X A  
J A  
U A  

A 
X A  

A 
J A  

A 
J A  
J A  

0.009 A 
O.Oo0 A 
0.010 U v 
O.OO0 A 
O.Oo0 J A 
O.Oo0 A 
O.OO0 J A 
O.OO0 J A 
0.003 A 

O.Oo0 A 
O.Oo0 A 
0.015 U A 
O.OO0 1 A 
O.OO0 J A 
0.W A 
0.OO0 J A 

GW03410IT 

GW02887IT 
GW03421 IT 
GW03919IT 

GW02437IT 
GW02889IT 
GW03423IT 
GW03923IT 
GW01647IT 
GW02601 IT 
GW02911IT 
GW03437IT 
GW038671T 
GWO29121T 
GW02905IT 
GW03433IT 
GW03855IT 
GW030161T 
GW03354fT 
GW03906IT 
GW03411IT 
GW039281T 
GW010931T 
GW016461T 
GW02003IT 
GWIXL388IT 
GW02922IT 
GWCU46 1IT 
GW016501T 
GWMOOSIT 
G W024221T 
GW029141T 
GW034421T 
GW012801T 
GW016871T 
GWO203 1lT 
GWMA241T 
GWaL844IT 
GWM28 1IT 
GW038231T 
GWOl1261T 
GW016691T 
G W 0203 2 IT 

8/19/92 0.003 
0.015 0.016 tzl -0fW)l 

10/21/92 
3/17/92 

0.0 10 

0.014 

5/29/92 
9/10/92 
10f23/92 
9B/9 1 
3/17/92 
5/22/92 

11/30/92 
a m 9 2  

-0.001 

0.004 
0.074 0.003 

0.001 
0.009 
0.025 
0.002 
0.012 
5.024 
0.666 
2.000 
0.026 
0.098 
0.005 
0.870 
0.306 
0.002 
0.001 
0.W 
0.005 
0.01 1 
0.002 
2.040 
1.119 
0.510 
1.093 

O.Oo0 
0 000 
0 006 
0.008 
0 006 
0.004 
OOOO 
0.OOO 
0.005 
O.Oo0 
0.006 
0.003 
0.OOO 
0.OOO 
0.010 
0.004 
O.OO0 
0.006 
0.00s 
O.Oo0 
0 004 
OOOO 
0 007 
OOOO 

J V  
J A  
J V  

A 
U A  

V 
A 
A 
A 
V 
V 
A 
A 
A 

J 
J V  
J A  
J A  

A 
J A  

V 
V 
V 
V 

-0.0031 
0.001 

0.003 
0.002 

0.OOO J A 
0.003 UF A 0.004 0.001 0.009 

0.012 

2.563 

0.043 

0.588 

0.003 

1.190 

5/22/92 
5/19/92 
9/2/92 

11/17/92 
6/8192 
8/20/92 
1 OR0/92 
8/21/92 
10/22/92 
4/15/91 
9/59 1 

llR1/91 
2/21/92 
Sf2.0/92 
813 1/92 
91419 1 

1211 8/9 1 
2/25/92 
6/23/92 
9/1/92 

511 3/9 1 
8/19/91 
11/18/91 
2r24l92 
4/30/92 
7n9/92 
11/10/92 
4/19/91 
8/19/9 1 

I IRi/91 

0.597 
0.036 
0.130 
0.007 
0.008 
0.000 
0.036 
0.103 

-0.043 
0.003 
0.00s 
0.001 
0.004 
0.000 
0.104 
0.274 
0.053 
0.082 
0.564 

O.Oo0 A 
O.OO0 A 
0.008 A 
O.OO0 J A 
0.008 I V 
0.012 U A 
0.000 A 
0.000 A 
0.010 J 
0.W J V 
O.Oo0 J A 
0.W J A 
0.W I A 
O.OO0 J A 
0.OOO A 
OOOO A 
OOOO A 
0.OOO A 
OOOO A 

0.254 

0.005 

0.069 

-0.005 

0.2 15 
0.102 
0.004 
0.040 
0.019 

0.005 
O.Oo0 
O.OO0 
0.005 

V 
J V  

A 
A 

0.005 
0.013 
O.Oo0 
0.011 
0.008 
0.01 1 
0.0 I0 
O.Oo0 
0.003 

O.Oo0 J V 
O.Oo0 A 
O.Oo0 J A 
O.Oo0 A 
0.003 BJ A 
0.011 U A 
0.01 0 J 
O.Oo0 J V 
O.Oo0 J A 

0.005 
0.0 13 
O.Oo0 
0.01 1 
0.008 
0.005 riiziil 

[- 
0.023 0.035 
0.002; 
0.005 

0.023 
0.045 
0.002 
0.005 
0.OU 1 

0.003 
0.032 
0 0 10 
(1 OO() 

O.\HKI 

R A  
W A  

J 
J \  
J /\ 

0.007 

B 0.003 



ATTACHMENT H I  
TABLE 20 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER RADIONUCLIDES 

0.004 
0.007 
0.001 
0.008 
0.005 
0.007 
0.000 
0.023, 

Vahd. Vahd. PLUTONIUM-239.240 @C&) AMERICIUM-241 @C&) 

0.005 

Location Field ID SampleDate Result Well Avc SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
2387 GW024051T 2/28/92 1 0.0041 0.004 O.OO0 J I 0.OllJ 0.011 o.OO0 A 
2387 
2387 
2387 
2587 
2587 
2587 
2587 
2587 
2587 
2587 
2987 
2987 
2987 
2987 
2987 
2987 
3287 
3287 
3287 
3287 
3287 
3287 
3287 
34791 
3479 1 
34791 
34791 
3586 
3586 
3586 
3586 
3586 
3586 
3586 
3687 
3687 
3687 
3687 
7687 
3687 
3687 
4286 
4286 
4286 
4286 
4286 
4286 
4286 
6286 
6286 
62.86 
6 2 0 '1 

GW02845IT 
GW03256IT 
GW038161T 

GW01271IT 
GWOl703IT 
GW02080IT 
GW024 12IT 
GW03058IT 
GW03292IT 
GWOl157IT 
GW016421T 
GW02012IT 
GW024291T 
GWM936IT 
GW03447IT 
GWM880IT 
GW02157IT 
GW02908IT 
GW03459IT 
GW03863IT 
GW01221IT 
GW014611T 
GWOl818lT 
GW02195IT 
GW0263 IIT 
GWM2171T 
GW03828IT 
GWOl162lT 
GW016741T 
GW020361T 
GW024 141T 
GW028521T 
GW037841T 
GW039241T 
GW01295IT 
GW017061T 
GW020441T 
GWM3981T 
GW02846IT 
GW033851T 
GW039251T 
C; W01284IT 
GWOI7081T 
(;w020461 I 
(i\Y(12?7Xl I 

5128192 
7/30/92 
11/6/92 

1 OR7/92 
5/10/91 
8/21/91 
12/7/91 
2/12/92 
6/9/92 
7/31/92 
4/16/91 
91419 1 

11fZZJ91 
2125192 
511 8/92 
91992 

1 lr30J92 
1211719 I 
5/20/92 
9/2/92 

11/16/92 
4n9I9 1 
71919 1 
1018/91 
1/10/92 
4ff192 
8/5/92 

12/10192 
4/19/91 
8R3D 1 
11/25/91 
3/5/92 

511 5/92 
8/17/92 
10/27/92 
5/17/91 
9/11/91 
1 2/4/9 1 
2110f92 
5/29/92 
8t17f92 
11130/92 
5/14/yl 
8R2F)l 

I 1R5D I 
2'1 1 " 2  

0.002 

0.005 0.006 U 
0.008 0.003 

0.008 O.OO0 J 
0.004 O.OO0 J 
0.004 0.005 U 

0.OOO 0.010 I 
0.000 0.006 J 
0.005 0.OOO J 
0.013 O.Oo0 
0.018 0.010 x 
0.W O.Oo0 J 
0.038 0.003 F 
0.005 O.OO0 

0.004 O.OO0 J 
0.007 O.OO0 J 
0.001 O.Oo0 J 
0.008 O.Oo0 J 
0.005 O.OO0 J 
0.007 0.OOO J 
O.OO0 O.OO0 J 
0.023 0.008 
0.001 0.008 U 
0.018 0.010 
0.002 O.OO0 J 
0.004 O.OO0 J 
0.003 O.Oo0 J 
0.001 O.Oo0 J 
0.011 0.004 
0.007 0.003 
0.019 0.008 
0.025 o.OO0 
0.015 O.OO0 

0.028 0.004 
0.005 0.003 
0001 0.005 J 
0.009 0.ooO J 
0002 OOOO J 
o(m nocxl J 

A 

A 
A 

V 
A 
A 
A 
A 
A 

A 
A 
A 

V 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
V 
JA 

A 
A 
A 
A 
V 
A 
A 
A 
A 

V 
A 
A 
A 
A 
A 

~ 

0.005 0.006 

E] 0.013 

0.002 0.004 U A 
0.018 0.003 B A 
0.010 0.014 U A 

Y 
J A  
J A  
J A  

0.023 0.005 A 
0.003 O.OO0 J V 

-0.001 -0.001 O.OO0 J V 
0.006 O.OO0 J A 
0.002 O.OO0 J A 

0.003 
0.002 
0.003 
0.005 
O.OO0 
0.004 
0.009 
0.171 

0.005 
0.002 
0.010 
0.003 
0.005 
0.000 
0.010 

El 0.032 0.005 0.003 A 
0.001 o.OO0 A 

0.013 

-0.001 
0.001 

0.003 
0.005 

0.004 0.008 
0.001 
0.006 
0.01 3 
O.OO0 

-0.001 
0.001 

0.004 0.005 
0.025 
0.009 
0.005 
0.0 18 
0004 
0.033 

0.015 0.013 
0.143 
0.269 
0.083 
0.19 1 
0.140 
0.140 

0.139 0.009 
0 004 
0 001 
0 005 
0 004 

0.004 U V 
0.OOO J A 
O.OO0 I A 
0.005 J A 
O.OO0 J A 
O.OO0 A 
O.OO0 J A 
0.008 J A 
0.007 U A 
0.004 JA 
0.010 
0.OOO J V 
0.005 J A 
0.005 A 

0.003 J A 
0.007 V 
0.009 A 
0.000 V 
O.Oo0 V 
0.000 A 
0 .Ooo A 
0.004 A 
0.005 V 
0.003 A 
0000 J v 
0000 J V 
OOOO J A 

()(MU I A 



ATTACHMENT H1 
TABLE 20 

95% UCL CONCENTRATION 
AOC NO. 1 

GROUNDWATER RADIONUCLIDES 

0.001 0.OOO J A 
0.011 o.oO0 A 

B218789 GW03913IT 10127192 0.001 0.010 0.002 0.011 U A 

B218789 GW02866IT 5/8/92 
B218789 GW03349IT 8/21/92 

Vahd. AMERICIUM-MI @CI/L) Valid. PLUTONIUM-239,240 @ C f i )  

0.005 0.005 0.OOO J A 
0.055 0.055 O.OO0 A 
0.017 0.034 0.017 0.003 A 

232 
-0.043 
46.540 
0.464 

Location Field ID Samole Date Result Well Ave 
6286 GW03056IT 6/11/92 I o.oolJ 
6286 GW032941T 7/31/92 0.003 

SQL CDRL Qual 
0.001 O.OO0 J 

6386 
6586 IT 1 0.003 
B218789 GW01292IT 5/21/91 
B218789 GW01673IT 8I20191 . .  

B218789 GWU2034IT 11/19/91 
B218789 GW02419IT 2/18/92 

I 
J 

J 
U 
U 

0.025 0.005 
0.005 0.005 J 
0.011 0.OOO 
0.016 0.OOO 

Number of wells sampled 
Number of wells with detects 
Minimum well average 
Maximum well average 
Average 
Standard Deviation 
i-value 
95% UCL (1) 

Mean of Ln(x) 
S.D. of h(x)  
H(0.95 p) 

95% UCL based on Lognormal 

70 
69 

-0.005 
3 1.523 
0.575 
3.785 
1.645 
1.319 

-3.97 
1.80 
3.18 

0.190 

Result M 

0.048 

25 3 
-0.001 

354.600 
3.032 

(ell Ave 

0.004 

0.00% 

SQL CDRL Qual Qual 
0.006 0.006 J V 
0.003 0.002 J V 

o.Oo0 0.010 u v 
0.017 0.003 1A 
0.011 o.OO0 V 
0.007 O.OO0 J V 
0.048 0.OOO A 
0.097 0.005 A 

71 
70 

-0.001 
224.57 

3.985 
26.791 

1.645 
9.215 

-3.36 
2.47 
4.06 

2.419 

Page 6 of 6 



ATTACHMENT H1 
TABLE 21 

95% UCL CONCENTRATION 
AOC NO. 2 

GROUNDWATER METALS 

ANTIMONY (ug/L) Vahd. ARSENIC (ua) Valid. 
Location Field ID Sample Date Result WeU Ave SQL CDRL Qual Qual Result WeU Ave SQL CDRL Qual Qual 
0286 GW026I 1IT 3/18/92 

0 9.90 U 2.30 1.00 JA 
00 60.00 u v 

3986 GW01592IT 8/16/91 22.55 45.10 60.00 U JA 1.00 2.00 10.00 u v 
3986 GW020491T 12/5/91 28.55 57.10 60.00 U JA 1.00 2.00 10.00 u v 
3986 GW0224lIT 1Rli92 4.00 8.00 60.00 U V -1 1.40 10.00 B V 
3986 GW026681T 4/16/92 1 .00 2.00 10.00 U.ON JA 
3986 GW033281T 9/8/92 8.50 17.00 60.00 U V 1.00 2.00 10.00 U JA 
3986 GW038931T 10/19/92 16.50 16.02 U 33.00 60.00 U V 1.50 1.15 3.00 10.00 u v 

41591 GWCt2614IT 3/18/92 
4 159 1 GWU2952IT 6/10/92 19.80 19.80 U V 
41591 GW033951T 9/15/92 24.40 24.40 U V 
41591 G W O ~ ~ ~ I ~ T  iin7,w 23.00 33.00 60.00 u v 6.70 2.20 10.00 U V 

7.00 10.00 B V 
5.40 10.00 BN JA 

V 4.10 1.00 JA 
4.40 0.70 JA 
3.10 10.00 U JA 

41691 GW02090IT 12/7/91 1x1 194.00 60.00 
41691 GW02615IT 4/1/92 
41691 GW029531T 6/11/92 1 3 3 . 8 0 1  33.80 1980 
41691 GW033961T 9/16/92 12.20 24.40 24.40 U V 
41691 GW03806IT 11/18/92 7.00 61.75 14.00 60.00 U V 1.55 4.49 
Number of Samples 22 26 
Number of D e w s  5 13 
tvluumum Detected 33.80 I .4 
Maximum Detected 194.00 10.00 
Average 26.86 2.99 

41591 GWU209IIT 12/6/91 mJ 53.40 60.00 B V 10.00 10.00 V 

IA pJ 

Number of wells sampled 
Number of wells ulth d e w s  
Muumum well average 
Maximum well average 
Average 
Standard Deviation 
t-value 
95% UCL (1) 

Mean of Ln(x) 
S.D. of Ln(x) 
H(0.Y 5n ) 
95% IJCI. h a d  on Lognormal 

7 
5 

9.40 
6 I .75 
23.75 
17.90 
1.943 
36.90 

I .932 
1.842 
6.212 
4,023 

7 
6 

0.92 
6.70 
2.87 
2.05 

1.943 
4.38 

0.84555 
0.70077 

2.904 
6.83 

Page 1 of 2 
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ATTACHMENT H1 
TABLE 21 

95% UCL CONCENTRATION 
AOC NO. 2 

GROUNDWATER METALS 

BERYLLIUM (ug/L) Vahd. MANGANESE (ug/L) Vahd. 

92 15 V 

15 B V 

70 15 V 
39 15 V 

125 15 E V 
3986 GW026681T 4/16/92 46 15 V 
3986 GW033281T 9/8/92 74 15 V 
3986 GW03893IT 10/19/92 193 15 V 

1460 15 V 
407 15 E V 
509 2 V 

1.00 0.80 199 2 v 
1.64 1.00 5.00 u 104 15 V 

8.90 5.00 3010 15 V 
41691 GW02615IT 4/1/92 1590 15 V 
41691 GW029531T 611 1/92 3.40 0.60 1180 2 V 
41691 GW03396IT 9/16/92 1.20 0 8 0  754 2 V 

Number of Samples 27 28 
28 

7 
3010 
46 1 

Number of Detects 
Minimum Detected 
Maximum Detected 
Average 

Number of wells sampled 
Number of wells with detects 
M u m  well average 
Maximum well average 
Average 
Standard Deviaion 
1-value 
95% UCL ( I )  

Mean of Ln(x) 
S.D. of Ln(x) 
H (0.95 a) 
95% UCL based on Lognormal 

10 
0.6 

8.90 
1.22 

I 
5 

0.52 
3.04 
1.09 
0.95 

1.943 
1.78 

0.02011 
0.60878 

2.693 
2.40 

Page 2 of 2 

7 
I 

37.25 
1482 
542 

623.10 
1.943 

999.59 

5.550 
1.409 
4.907 
I1692 



ATTACHMENT H1 
TABLE 22 

95% UCL CONCENTRATION 
AOC NO. 2 

GROUNDWATER RADIONUCLIDES 

AMERICIUM-241 (PCiL) Valid. PLUTONIUM-239,240 @C&) Valid. 

12n/91 0.470 0.470 O.OO0 A 
4/1/92 0.220 0.220 O.Oo0 X A 

9/16/92 0.080 0.080 O.Oo0 A 
41691 GW03806Il 11/18/92 0.100 0.217 0.100 0.003 A 

Location Field ID SampleDate Result Well Ave SQL CDRL Qual Qual Result Well Ave SQL CDRL Qual Qual 
0286 GW0145411 6/19/91 0.004 0.004 O.OO0 J A 0.001 0.001 O.OO0 J V 

3/18/92 0.020 0.020 0.010 X A 0.077 0.077 0.010 X A 

2.204 2.204 o.oO0 A 
1.296 1.296 0.005 X A 
0.677 0.677 O.oO0 A 
0.340 1.129 0.340 0.005 A 

0286 GW0261111 
0286 GW0295511 

3986 GW0128511 
3986 GW0266811 
3986 GW0332811 
3986 GW0389311 
41591 
41591 
41591 
4 159 1 
41591 OW0381111 
41691 GW0209011 
41691 GWM61517 
41691 GW0339611 

5/14/91 
4/16/92 
9/8/92 

10/19/92 

0.009 0.003 0.001 

0.002 o.Oo0 
O.OO0 0.003 
0.004 o.OO0 4 0.006 0.019 0.017 
0 
0 
0 
0 

0.012 0.014 0.011 

J A  
J A  
J A  
J A  
J A  
J V  
J A  
U A  
J A  
J A  
J A  
Y A  

A 
X A  
U A  
J A  

A 

O.OO0 0.026 O.OO0 

0.001 
0.001 
0.099 

0.026 0.004 

0.002 
0.004 

0.018 0.012 

0.004 U A 
J 
J 
J 
J A  

Oxwx) J A 
0.018 U A 
O.OO0 J V 
O.OO0 J A 
0.007 A 
0.003 A 
0.000 A 
0.010 X A 
0.006 U A 
O.OO0 J A 
0.005 A 

1 
2 

6/10/92 
9/15192 
11/17/92 

Number of wells sampled 
Number of wells with detects 
W u m  well average 
Maximum well average 
Average 
Standard Deviation 
1-value 
95% UCL (1)  

Mean of Ln(x) 
S.D. of Ln(x) 
H (0.95 n) 
95% llCL based on lognormal 

5 
5 

0.003 
0.217 
0.049 
0.094 
2.132 
0.139 

-4.3398 
1.6807 
7.9362 
42.17 

5 
5 

0.002 
1.129 
0.240 
0.497 
2.132 
0.714 

-3.52321 
2.34461 
10.9153 
166,279 

Page 1 of 1 
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09691 GW029041T 5/22/92 
09691 GW03458IT 8/31/92 0.035 0.035 O.OO0 A 

09691 GW038651T 11/17/92 0.018 0.025 0.018 O.OO0 A 

1287 GW01647IT 9/9191 0.074 0.074 0.074 O.Oo0 A 
09091 GW02903IT 5/20/92 46.54 46.5 0.010 X A 

09091 GW03432IT 8/31/92 30.03 30.0 O.OO0 A 
09091 GW03852IT 11/18/92 18.00 31.523 18.0 0.087 A 

Number of wells sampled 
Number of wells wth detects 

Minunum well avenge 

Maximum well average 

Average 

Standard Deviation 

I-value 

95% UCL ( I )  

0.320 0.320 0.005 V 
0.265 0.265 0.008 A 
0.209 0.242 0.209 O.OO0 A 

0.003 0.003 0.003 0.OOO J V 
354.6 3546 0.010 X A 
139.1 139.1 0373 A 

180.0 224.57 1800 0.162 A 

Mean of Ln(x) 
S.D. of In(x) 
I110.95n) 
9.510 lJCL based on 1.ognomial 

14 
14 

0.006 
3 1.52 
2.766 
8.141 
1.771 
6.7 14 

-1.819 
2.393 
5 491 
108.9 

15 
15 

0.005 
224.57 
18.427 
55.534 

I .76 1 

43.67X 

- 0.4 70 
!.05X 
0.b R X  

I5.706 
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ATTACHMENT H1 
TABLE 26 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ANTIMONY (ud) 

Location ReldID Sample Date Result Well Ave SQL CDRL Qual Valid. Qual 
B102289 GW01785IT 9/17/91 7.00 60.0 U JA 
B102289 
B 102289 
8102289 
B 102289 
B102289 

B200589 
B200589 
B200589 
B200589 
B200589 
B200589 
8200589 
I3200689 
B200689 
B200689 

9 
9 

8200789 
8200789 
B200789 
B200789 
B200789 
B200889 
B200889 
B200889 
B2W89 
El200889 
8201 189 
8201 189 
B201189 
B201189 
B201189 
B201289 
B201589 
B20 1589 
B202489 
B202489 
B202489 
B202489 
B202489 
B202489 
B202589 
B202589 
8202589 
B202589 
8202589 
B202589 
B203 189 
8207289 

GW02126IT 
G W02482IT 
GW02944IT 
GW03218IT 
GW03795IT 

GW01774IT 
GW02043IT 
GW023221T 
GW02322IT 
G W03030IT 
GW0347IIT 

GW01773IT 
GW02554IT 
GW0298IIT 
GW03269IT 
GW03785IT 
GWU2096IT 
GW02351IT 
GW03027IT 
GW03273IT 
-0393 31T 
GW02103IT 
GWM522IT 
GW02972IT 
GW032751T 
G W03774IT 
GW03271IT 
GW021041T 
GW02973IT 
GW01757IT 
GWO2 119IT 
GW02535IT 
GW02970IT 
GW03272IT 
GW03773IT 
GW017531T 
G W020991T 
GW02544IT 
GW02967IT 
GW033251T 
GW037661T 
GW01781 IT 
G w 0 I 7 821 ~r 

.I ) 

1211 2/9 1 
2/28/92 
5/26/92 
7128192 

10127/92 

9/19/91 
12/7/91 
1/28/92 
1/28/92 
6/26/92 
9/23/92 
11/5/92 

11/18/91 

911 319 1 
3/3/92 
6/2/92 

8/18/92 
10/26/92 
12/7/91 
20192 
a4191 

11/12#2 
1211 1/91 
2/27/92 

6/5/92 
7130192 

1 0/20/92 
1/27/92 

12/10/91 
6/5/92 

9/11/91 
1241 1/91 
u27/92 

W D 2  
7/27/92 

10/19/92 
9110I9l 
121919 I 
31261992 
5129192 
811 3192 

10121192 
9/18/91 
Y J I  7r1 I 

a117192 

18.05 
4.00 
9.00 

10.00 
30.00 

14.05 
86.60 
3.60 
4 .00 
9.00 

30.00 
15.00 
24.60 
4.00 
9.00 

30.00 
30.00 
7.10 
4.00 
9.00 

30.00 
30.00 
10.80 
4.00 
9.00 

30.00 
15.00 
17.30 
4.00 
9.00 

10.00 
30.00 
10.00 
17.30 
9 .00 

25.00 
17.00 
4.00 
9.00 

10.00 
30.00 
25 00 

8.70 
900 
9.00 

30 00 
30 00 
15.95 

3 50 

3.50 
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12.43 

15.78 

23.18 

19.52 

16.02 

13.76 

14.06 
10.00 

13.15 

15.83 

I S  62 
15.95 

36.10 60.0 U JA 
8.00 60.0 U V 

18.00 60.0 U V 
20.00 60.0 U V 
60.00 60.0 U 

28.10 60.0 U JA 
86.60 60.0 JA 
7.20 60.0 U 
8.00 60.0 U JA 

18.00 60.0 U V 
60.00 60.0 U 

U 
B 
U 
u v  
U 
U 

7.10 60.0 B V 
8.00 60.0 U JA 

18.00 60.0 U V 
60.00 60.0 U 
60.00 60.0 U 
10.80 60.0 B JA 
8.00 60.0 U V 

18.00 60.0 U V 
60.00 60,O U 
30.00 60.0 U 
17.30 60.0 B V 
8.00 60.0 U V 

18.00 60.0 U V 
20.00 60.0 U V 
60.00 60.0 U 
20.00 60.0 U V 
17.30 60.0 B JA 
18.00 60.0 UN JA 
50.00 60.0 U V 
17.00 60.0 B V 
8.00 60.0 U V 

20.00 60.0 U V 
60.00 60.0 U 
5000 600 U V 

18.00 60.0 U . V 

8 7 0  60.0 B JA 
1 8 0 0  600UN V 
1 8 0 0  60.0 U V 
6000 600 U 
60 00 60.0 U 
31.90 60.0 U JA 

7 0 0  600 I ’  JA 



ATTACHMENT H1 
TABLE 26 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 

Location FieldID SampleDate Result Well Ave SQL CDRL Qual Valid. Qual 
B203289 GW020401T 12/11/91 11.50 23.00 60.0 U JA 
B203289 GW024981T 
B203289 GW03270IT 
B203289 GW03784IT 

B204189 GW017701T 
B204189 GW021221T 
B204189 GW02594IT 
B204189 GW02988IT 
B204189 GW03264IT 

B205589 
B205589 
B205589 
8205.589 GW03776IT 
B302789 GW02144IT 
B302789 GW03052IT 
B302789 GW03759IT 
B302889 GWaZO68IT 
B302889 GW02503IT 
B302889 GW03040IT 
B302889 oW034001T 
B302889 GW03749IT 
B302989 GW01672IT 
B302989 GW02069IT 
B302989 GW02492IT 
B302989 GW0305 1IT 
B302989 GW034011T 
B302989 GW037521T 
B304289 GW01738IT 
B304289 GW02145IT 
B304289 GW03053IT 
B304289 GW034021T 
8304289 GW03760IT 
B304989 GW017941T 
B304989 GW02150IT 
8304989 GW025051T 
B 304989 G W030421T 
B304989 GW034041T 
8304989 GW037511T 
B305389 GW02153IT 
B305389 GW03054IT 
B305389 GW03405IT 
B305389 GWO3761IT 
E1400189 GW02052IT 

2/21/92 
811 1/92 
11/4/92 
911 3/91 
911 3/9 1 

911 3/9 1 
12/12/9 1 
3/17/92 
5/29/92 
8/12/92 

lot23192 

10ROrn 
12/15/91 

6/9/92 
1 or22192 
12/16/91 
m2I92 
Wrn 

8f 13I92 
11161p2 
81'2919 1 
12/1/91 
2/21/92 
6/4/92 

8/13/92 
11/6/92 
911 8/91 

12/15/91 
611 lf92 
9/11rn 

10123192 
9/2019 1 

12/19/91 
2/21/92 
6/4/92 

8/19/92 
10/27/92 
12418191 
6/1 OB2 
811 8/92 

10f23I92 
1 1/25/91 

8.40 
30.00 
30.00 
3.50 
3.50 

9.60 
20.65 
9.00 
9.00 

30.00 
12.20 
25.00 
32.80 
4.00 
9.00 

10.00 
30.00 
13.45 
9.00 

12.20 
20.40 
4 
9 

30.00 
15.00 
4.00 

21.90 
4.00 
9.00 

30.00 
15.00 
350 

10.05 
9.90 
9.40 

1220 
10.10 
5.70 
4.00 
9 0 0  

30.00 
30.00 
12.85 
9.00 
30.00 
12.20 
22 95 

16.68 
3.50 
3.50 

237.74 

15.08 

18.47 

11.55 

15.68 

13.98 

9.01 

I4 80 

16.01 

8.40 60.0 B 
60.00 60.0 U 
60.00 60.0 U 

JA 
V 

1 
v 
V 
JA 

20.00 60.0 U V 
24.40 24.4 U 
9.60 60.0 B V 

41.30 60.0 U JA 
18.00 60.0 U V 
18.00 60.0 U V 
60.00 60.0 U 
24.40 24.4 U 
50.00 60.0 U V 

8.00 60.0 U V 
18.00 60.0 UN JA 
20.00 60.0 U V 
60.00 60.0 U 
26.90 60.0 U JA 
18.00 60.0 U V 
24.40 24.4 U 
20.40 60.0 B V 
8.00 60.0 U 

18.00 60.0 UN JA 
60.00 60.0 U 
30.00 60.0 U 
8.00 60.0 U 

32.80 60.0 3 v 

21.90 60.0 B JA 
8.00 60.0 U V 

18.00 60.0 Uh' JA 
60.00 60.0 U 
3000 60.0 U 
7.00 60.0 U V 

20.10 60.0 U JA 
19.80 19.8 U V 
18.80 18.8 U V 
24.40 24.4 U 
2020 600 U JA 
1140 600 U JA 
800  600 U JA 

18.00 600 1' V 
6000 600  L 
60 00 60 0 I '  
25.70 60.0 U JA 
18.00 60.0 U V 
60.00 60.0 U 
24.40 2 4 4  U 
4 5  y o  6 o ( 1  I J A  



ATTACHMENT H1 
TABLE 26 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ANTIMONY ( u d )  

Location FieldID Sample Date Result WeU Ave SQL CDFU Qual Valid. Qual 
8400189 
B400189 
B400189 
B400189 
8400189 

B400389 
B400389 
B400389 
B400389 
B400389 
B400389 

9 
9 

8400489 
8400489 
B4W89 
B400489 
B401989 
8401989 
8401989 
8401989 
8401989 
8401989 
B402189 
B402189 
3402189 
3402189 
B402189 
B402689 
B402689 
8402689 
8402689 
B405489 
B405489 
B405489 
B405489 
3405489 
B405489 
B405586 
B405586 
B405586 
8405586 
8405586 
B405586 
B405689 
B405689 
EM05689 
B405689 
B405689 

GW02456IT 
GW030331T 
GW030341T 
GW03397IT 
GW03753IT 

GW017891T 
GW02053IT 
GW02444IT 
GW02960IT 
GW03479IT 
GW037621T 

GW017451T 
GWO2070IT 
GW02583IT 
GW03066IT 
GW03339IT 
GW037481T 
GWO2141 IT 
GW02540IT 
GW03W7IT 
GW034061T 
GW03734IT 
GW017161T 
GW02 1231T 
GW029481T 
GW037331T 
GW017t9lT 
GWM154IT 
CWU2451IT 
GW02996IT 
GW03346IT 
GW03742IT 
GWOl775IT 
G W02 1 68 IT 
G W024521T 
GW029931T 
G W 03 34 3 IT 
tiW077451T 
GW02056IT 
GW02457IT 
GW03036IT 
GW034181T 
GW03764IT 

211 3/92 
6/2/92 
6/5/92 

8/20/92 
11/19/92 

911 819 1 
1 in519 1 

2/1/92 
6/8/92 

9/23/92 
11/12/92 

Yl0192 

11/11/92~ 
91619 1 

12/14/91 
3/13/92 
6/24/92 
8/6/92 

10/21/92 
1U19191 
3/L3/92 
6124192 
811 8/92 

11/12/92 
8R7D 1 

12/14/91 
5/28/92 
I U3/92 
8R8191 

12/18/91 
241 om 
6126192 
8/19/92 

1111 182 
911 319 1 

1211 8/91 
311 3/92 
611 1/92 
XI1 8/92 
I2/X/92 

1U18/91 
211 3/92 
6D9/92 

I119192 
a11ai92 

14.80 
9.00 
9.00 

20.18 
7.00 

14.50 
35.00 
4.00 
9.00 

30.00 
15.00 

1 

9.00 
30.00 
30.00 
25.00 
16.50 
9.00 
9.00 

30.00 
30.00 
19.03 
9.00 
9.00 

30.00 
15.00 
4.00 

22.00 
9.00 

16.50 
4.00 

12.25 
12.80 
9.00 

30.00 
30.00 
16.80 
19.03 
20.70 
9.90 

70.00 
16 5 0  
12.95 
13.00 
18.70 
30.00 
30.00 
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13.82 

15.14 

17.92 

15.98 

19.92 

16.41 

12 88 

16.34 

18 X2 

20 93 

14.80 60.0 BN JA 
18.00 60.0 U V 
18.00 60.0 U V 
40.35 28.2 U V 
14.00 60.0 U 

29.00 60.0 U JA 
70.00 60.0 U JA 

8.00 60.0 U V 
18.00 60.0 U V 
60.00 60.0 U 
30.00 60.0 U 

18.00 60.0 U V 
60.00 60.0 U 
60.00 60.0 U 
50.00 60.0 U V 
16.50 60.0 B V 
18.00 60.0 U V 
18.00 60.0 U V 
60.00 60.0 U 
60.00 60.0 U 
38.05 60.0 U JA 
18.00 60.0 UN V 
18.00 60.0 U V 
60.00 60.0 U 
30.00 60.0 U 
8.00 60.0 U 

22.00 60.0 8 V 
18.00 600 U V 
33.00 17.0 U 
8.00 60.0 U 

24.50 60.0 U JA 
12.80 60.0 BN JA 
18.00 60.0 U V 
60.00 60.0 U 
60.00 60.0 U 
16.80 60.0 8 V 
38.05 60.0 U JA 
20.70 60.0 B V 
1980 198 U V 
60 00 60 0 (J 
3 3 0 0  170 U 
25.90 60.0 U JA 
13.00 60.0 BN JA 
18.70 60.0 B JA 
60.00 60.0 U 
60.00 60.0 I1 



ATTACHMENT H1 
TABLE 26 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ANTIMONY (ug/l) 

Location FieldID SampleDate Result Well Ave SQL CDRL Qual Valid. Qual 
8405789 GW01784IT 911 719 1 3.50 7.00 60.0 U JA 
8405789 GW02055IT 11R6191 18.35 36.70 60.0 U JA 
B405789 GW02442IT 2/10/92 4.00 8.00 60.0 U V 
B405789 GW029631T 6/8/92 9.00 18.00 60.0 U V 
B405789 GW03419IT 9/22/92 30.00 60.00 60.0 U 
B405789 GW03765IT 11/10/92 30.00 15.81 60.00 60.0 U 

Number of Samples 177 
Number of Deteds 26 
Minnnum Detecled 7.10 
Maxmum Detected 1610.00 
Average 24.65 

Number of wells sampled 
Number of wells with de&& 
Minunum well average 
Maximum well average 
Average 
Standard Deviation 
t-value 
95% UCL (1) 

36 
23 

3.50 
#DIV/O! 

21.16 
36.82 
1.697 
3 1.57 
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ATTACHMENT H1 
TABLE 27 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ARSENIC (ugfl) 

W o n  Field ID SampleDate Result WeU Ave SQL CDRL Qual Valid Qua 

B102289 GW01785IT 
B 102289 
B 102289 
B102289 
B 102289 
B 102289 

B200589 
B200589 
B200589 
8200589 
B200589 

8200689 
8200689 
8200789 
B200789 
8200789 
B200789 
B200789 
B200789 
8200889 
B2200889 
B200889 

8200889 
B2200889 
B201 I89 
B201189 
B201189 
8201 189 
8201 189 
B201289 
B201589 
8201589 
B202489 
B202489 
B202489 
B202489 
B202489 
B202489 
8202589 
8202589 
8202589 
B202589 
8202589 

GW021261T 
GW02482IT 
GW02944IT 
GW03218IT 
GW03795IT 

GWO2043IT 
GW02322IT 
GW030301T 
GW03471IT 

GW01773IT 
GW02095IT 
GW02554IT 
GW02981IT 
GW032691T 
GW037851T 
GW01766IT 

GW03027IT 
GW032731T 
GW03933IT 
GW 02 103IT 
GW025221T 
GW029721T 
GW032751T 
GW03774IT 
GW032711T 
GW021041T 
GW029731T 
GW01757IT 
GW02119IT 
GWU2535IT 
GW02970IT 
GWO3272IT 
GW03773IT 
GW017531T 
G W 02W91T 
GW025441T 
GW029671T 
GW031251T 

911 7/9 1 
12/12/9 1 
2/28/92 
5/26/92 
7/28/92 

10R7/92 

9/19/91 
12/7/91 
1R8192 
6126/92 
9/23/92 
11/5/92 
9/17/9 1 

2 
5/29/92 
8110192 

11/10/92 
9/13/91 
1u7/91 
3/3/92 
6/2/92 

811 8/92 
10/26/92 
9/13/91 
1W#I 
213192 
614192 

8/17/92 
1 l l lu92 
l2/11/91 

6/5/92 
7/30/92 

lOR0/92 
1/27/92 

12/10/91 
615192 

9/11/91 
12/11/91 
2/27/92 
613192 

7t27192 
10/19/92 
9/10/91 
I 21919 1 
3R6D2 
5R9192 
RIl3192 

2/27/92 

1 .o 
2.0 
1 .O 
2.3 
0.6 
5.0 
2.0 
1 .o 
I .1 
5.0 
0.8 
1 .O 
3.0 
0.5 
0.5 
5.0 
0.5 
1 .o 
0.5 
0.5 
5.0 
5.0 
1 .o 
1 .O 
1 .O 
1 .O 
5.0 

10.0 
1 .O 
1 .O 
0.5 
0.5 
5.0 
0.5 
1 .o 
1 .O 
2.9 
0.5 
5 0  
0.5 
1 .O 
0 5  
1 .o 
1 .o 
1 .O 
1 .o 
0.4 
5.0 
I O  
1 0 
1 0 
1 1  
5 0 

2.0 10.0 u 
2 0  
2.0 
2.3 
1.3 

2.0 10.0 

2.0 
2.0 
3 .O 
1 .O 
1 .o 

10.0 
1.8 1.0 

2.0 
1.0 
1.0 

10.0 
2.4 10.0 

2.0 
2.0 
2.0 
2.0 

10.0 
3.2 10.0 

2.0 
2.0 
1.0 
1.0 

10.0 
1.4 1.0 

2.0 
2.0 
2.9 
1 .O 

2.1 100 
0.5 1.0 

2 0  
0.8 1 0  

2.0 
2.0 
2.0 
2.0 
1 .o 

1.6 10.0 
21 
2 0  
2 0  
1 1  

10 0 

10.0 B 
10.0 u 
10.0 B 
10.0 u 
10.0 u 

10.0 u 
10.0 B 
10.0 u 
10.0 u 
10.0 lMrN 
10.0 u 
10.0 u 

10.0 u 
10.0 u 
10.0 u 
10.0 UN 
10.0 u 
10.0 uw 
10.0 u 
10.0 u 
10.0 UN 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 BN 
10.0 UN 
10.0 u 
10.0 m 
10.0 u 
10.0 w 
10.0 u 
10.0 u 
10.0 u 
10.0 UN 
10.0 UN 
10.0 uw 
10.0 IJ 
100 u 
10.0 UN 
10.0 B 
100 l J N  

V 
V 
V 
V 
V 

V 
JA 
V 

V 
V 
V 
V 

V 

V 

V 
V 
V 
JA 

V 
V 
JA 
V 

V 
V 
JA 
JA 

JA 
V 
JA 
V 
V 
V 
JA 
JA 

V 
V 
V 
V 



ATTACHMENT H1 
TABLE 27 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ARSENIC (ugll) 

Location FieldID SampleDate Result Well Ave SQL CDRL Qual Valid. Qua 

8202589 GW03766IT l0/21/92 5.0 2.3 10.0 10.0 UW 

B203289 
B203289 
B203289 
B203289 
B203489 
B203789 

B204 189 
B204189 
B204189 
8204 189 
B204189 
B204 189 
B205589 
B205589 
8205589 
B205589 
8205589 
B205589 
B302789 
B302789 
B302889 
8302889 
B302889 
8302889 
B302889 
B302989 
8302989 
B302989 
B302989 
8302989 
B302989 
B304289 
3304289 
B304289 
B304289 
8304289 
B304989 
8304989 
8304989 
8304989 
8304989 
8305389 
B305389 

GW02040IT 
GW02498IT 
GW03270IT 

GW01771IT 

GW02 122IT 
GW02594IT 
GW02988IT 
GW03264IT 
GW037891T 

GWQ328OIT 
GWQ3776IT 
GW030521T 
GW03759IT 
GW02068IT 
OW02503IT 
GW03040fT 
GW03400IT 
ow03749IT 
GWOl672IT 
GW02069IT 
GW02492IT 
GW03051IT 
GW03401IT 
GW03752IT 
OW017381T 
GW02145JT 
OW02588IT 
GW03053IT 
OW03760IT 
GW01794IT 
GW02505IT 
GW030421T 
GW034041T 
GW037511T 
OW01739IT 
GW03054IT 

9/18/91 
9/17/91 

12/11/91 
2/21/92 
811 1/92 
11/4/92 
9113191 
911 3/9 1 

10123/92 
911 319 1 

12/12/9 1 
3/17/92 
5/29/92 
8/12/92 

10123/92 
911019 1 

131 1/9 1 
2/27192 
66192 

7nOD 2 
1 0 m 2  

6/9/92 
10/22/92 
12/16/91 
2 n m 2  

6/4/92 
8/13/p2 
1 U6B2 
8/29/9 1 
12/7/91 
2/21/92 
6/4/92 

8113192 
11/6/92 
9/18/91 

12/15/91 
3/16/92 
611 1/92 

10/23/92 
9/20/9 I 
2/21/92 
6/4/92 

8/19/92 
10/27/92 
9/19/9 I 
6110192 

1 .o 
1 .o 
1 .o 
0.5 
5.0 
5.0 
1 .o 
1 .o 
6.2 
4.4 
5.0 
2.4 
3.1 
2.9 
0.4 
4.0 
7.0 
4.3 
6.9 
5.0 
2.5 
1 .o 
1 .O 
1 .o 
1 .o 
1.3 
5.0 
0.5 
0.4 
1 .O 
0.5 
0.5 
5.0 
0.5 
1 .o 
1 .O 
0.5 
0.5 
5.0 
0 5  
1 .O 
3.0 
2.5 
0.5 
0.4 
1 .o 
I O  
2 3  
5 0 
5 0 
1 .O 
0.5 
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1.0 10.0 li V 

1.0 2.0 10.0 u 
2.0 10.0 u 
2.0 10.0 u 
1.0 10.0 UN 

10.0 10.0 UWN 
2.5 10.0 10.0 UN 
1.0 2.0 1 
1.0 2.0 10.0 u 

4.0 10.0 B 
7.0 10.0 B 
4.3 10.0 BN 
6.9 10.0 B 

10.0 10.0 m 

2.0 10.0 u 
2.0 10.0 u 
2.0 10.0 u 
1.0 10.0 BN 
1.3 10.0 BN 

1.7 10.0 10.0 U 
1.0 10.0 u 

0.4 0.7 0.7 U 
2.0 10.0 u 
1.0 10.0 UN 
1.0 10.0 m 

10.0 10.0 UN 
1.5 1.0 10.0 U 

2.0 10.0 u 
2.0 10.0 u 
1.0 10.0 UN 
1.0 10.0 UN 

10.0 10.0 UN 
I 4 1.0 10.0 u 

2.0 10.0 u 
3.0 10.0 BN 
2.5 10.0 BN 
1.0 1.0 u 

1.5 0.7 0.7 U 
2 0  1o.ou 
2 0 100 UWN 
2 7  100 BWh 

5.0 2.5 0.7 

10 0 I O  0 (I 

2.0 10.0 u 
2 9  100 LJ%’ 

V 
V 
V 

V 
V 

V 
V 
V 
IA 
5A 

V 
V 
JA 
V 

V 
V 
JA 
JA 
JA 

V 

V 

JA 

V 
JA 
JA 

V 
JA 
JA 
JA 

V 
JA 
JA 

V 



ATTACHMENT H1 
TABLE 27 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ARSENIC (ugfl) 

0 2 0.4 1.7 0 
B400189 
B400 189 
B400189 
B400189 
B400 189 
B400189 
B400189 

B400389 
B400389 
B400389 
B400389 
8400389 
B400389 
3400489 
3400489 
3400489 
0400489 
EM00489 
8401989 
B401989 
B401989 
B40 1989 
B401989 
B401989 
B402189 
B402189 
B402189 
3402189 
B402189 
8402689 
B402689 
B402689 
B402689 
B402689 
B405489 
3405489 
B405489 
3405489 
0405489 
8405586 
8405586 
B405586 
8405586 
8405586 
B405689 
B405689 

GW01750IT 
GW02052IT 
GW024561T 
GW030331T 
GW03034IT 
GW033971T 
GW03753IT 

GW01789IT 
G W02053IT 
GW02444IT 
G WfZ960IT 
GW03479IT 

~w03aaa-r 
GW03763IT 
GW01745IT 
GW02070IT 
GW02583IT 
GW030661T 
GW03339IT 
GW03748IT 
GW02141lT 
GWU2540lT 
GW03067IT 
GW03406IT 

GW017 16IT 
GW02 I23IT 
GW024751T 
GW029481T 
GW037331T 
GW017 191T 
GW02451IT 
GW02996IT 
GW03346IT 
GW03742IT 
GW017751T 
G ~02452I’r  
GW029931T 
GW033131T 
GW037451T 
GW01783IT 
GWU2457IT 

ew03734n 

911 719 1 
11/25/91 
2/13/92 

6/2/92 
6/5/92 

8R0/92 
11/19/92 

9/8/92 
9118191 

11/25/91 
2/1/92 
6/8/92 

9/23/92 
11/12/92 

9/6/9 1 
1211 4/9 1 
3/13/92 
6/24/92 

8/6/92 
10RlP2 
12/19/91 
3/23/92 

2 
2 

11/12/92 
8/27/91 

I2/14/9 1 
2/13/92 
5/28/92 
12/3/92 
8ns/91 
u10/92 
6/L6p2 
8/19/92 

11/11/92 
9/13/91 
3/13/92 
611 1/92 
8/18/92 
12/8/92 
9/17191 
2113192 

1 .O 2.0 10.0 u 
1 .o 2.0 10.0 u 
1 .o 2.0 10.0 UN 
1 .O 2.0 10.0 UN 
1 .o 2.0 10.0 UN 
0.5 1.0 1.0 u 
0.5 0.9 1.0 10.0 U 
1 .o 

5.0 1.9 10.0 
1 .o 
2.0 2.0 10.0 B 
0.5 1.0 10.0 UN 
1.3 1.3 10.0 B 
5.0 10.0 10.0 UN 
0.5 
1 .o 
0.5 
0.5 
5.0 
5.0 2.4 10.0 
1 .O 2.0 10.0 u 
1 .O 2.0 10.0 u 
0.5 1.0 10.0 UN 
0.5 1.0 10.0 u 
5 .O 10.0 10.0 UN 
5.0 2.2 10.0 10.0 uw 
1 .o 2.0 10.0 u 
1 .o 2.0 10.0 UN 
0.5 1.0 10.0 u 
5 .o 10.0 10.0 u 
1.5 1.8 1.5 10.0 B 
1 .o 2.0 10.0 u 
1 .O 2.0 10.0 u 
0.5 1.0 10.0 UN 
0.5 1.0 10.0 u 
1 .o 0.8 2.0 2.0 u 
1 .o 2.0 10.0 u 
0.5 1.0 10.0 UN 
0.5 1.0 10.0 u 
5.0 10.0 10.0 u 
5.0 2.4 10.0 10.0 UN 
1 .O 2.0 100 u 
1.6 1.6 100 BN 
1 9  19  I O  
5.0 100 100 I J  

I O  2 1  2 0  2 0  u 
I .O 2.0 10.0 u 
1 .o 2.0 10.0 UN 

V 
V 
JA 
JA 
JA 
V 

V 
JA 
V 

V 
V 
JA 
V 

V 
JA 
V 

V 
V 
JA 
V 

V 
V 
V 

V 
JA 
V 

JA 
v 

V 
JA 
JA 

V 
JA 
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ATTACHMENT H1 
TABLE 27 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
ARSENIC (ud) 

2 5.0 10.0 10.0 uw 
1WD2 5.0 2.5 10.0 10.0 UN 

8405789 GW01784IT 9/17/91 1.0 2.0 10.0 u V 

B405789 GW02963IT 6/8/92 0.5 1.0 10.0 u V 
B405789 GW03419IT 9122/92 5.0 10.0 10.0 UN 
B405789 GW03765IT 11/10/92 5.0 10.0 10.0 UN 
8405889 GW01720IT 8r21/91 1.0 2.0 10.0 u 
B405889 GW02071IT 12/14/91 10 2.0 10.0 u V 

B405789 GW024421T 2/10/92 0.5 1.0 10.0 UN JA 

B405889 GW02584IT 3113192 0.5 1.0 10.0 UN JA 
B405889 GW03001IT 6/5/92 0.5 1.0 10.0 UN JA 
B405889 GW03309IT 8/17/92 5.0 10.0 10.0 uw 
8405889 GW03737IT 11/12/92 0.5 1.9 1.0 10.0 U 
Number of Samples 173 
Number of DW 13 
Muumum Detected 0.4 
Maxunum Detcded 10.0 
Average 2.0 

Number of wells sampled 
Number of wells with detects 
b u m  well average 
Maximum well average 
Average 
Standard Deviation 
1-value 
95% UCL (1) 

35 
8 

0.43 
4.95 
1.87 
0.88 
1.697 
2.12 
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ATTACHMENT H1 
TABLE 28 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
BERYLLIUM (ugA) 

Location ReldID Sample Date Result WeUAve SQL CDRL Qual 
B102289 GW01785IT 9/17/91 0.5 1.0 5.0 U 
8102289 GW02126IT 
8102289 GW024821T 
8102289 GW02944IT 
8102289 GW03218IT 
B102289 GW03795IT 

B200589 GW02043IT 
8200589 GW02322IT 
B200589 GW03030IT 
8200589 GW03471IT 
B200589 GW037901T 
B200689 
B m 8 9  
BUX)689 
B2#689 
B m 8 9  GWO3783IT 
B200789 GW01773IT 
B200789 GW02095IT 
B200789 GW02554IT 
B200789 GW02981IT 
B200789 GW03269IT 
B200789 GW03785IT 
8200889 GW01766IT 
B200889 GW02096IT 
B200889 GW0235IIT 

8200889 GW03273IT 
8200889 GW03933IT 
8201189 GW02103IT 
B201189 GW02522IT 
B201189 GW02972IT 
B201189 GW03275IT 
B201189 GW03774IT 
8201289 GW03271IT 
B201589 GW02104IT 
B201589 GW02973IT 
B202489 GW01757IT 
Bun489 GW02119IT 
B202489 GWU2535IT 
B202489 GW02970IT 
8202489 GW03272IT 
8202489 GW03773IT 
8202589 GW01753IT 
8202589 GW0209917’ 

~ m 8 a 9  ~w0302n-r 

~ 2 0 2 ~ x 9  ~ ~ 0 2 5 4 4 1 ~  
8202589 GW029671T 
B202.589 GW033251T 

1211 2/9 1 
2/28/92 
5/26/92 
7/28/92 

lot27192 
I 
2 
2 
2 
2 

911 919 I 
12/7/91 
1/28/92 
6/26/92 
9/23/92 

1 1110192 
9/13/91 
12/7/91 
3/3/92 
6/2/92 

811 8/92 
1 0/26/92 

I 
1 

213/92 
5i4192 

8/17/92 
1 lllu92 
1211 1/91 
2/27/92 
6/5/92 

7/30/92 
10/20/92 
7/27/92 

1211 0/9 1 
6/5/92 

911 1191 
12/11/91 
2/17/92 

6B3192 
7/21/92 

10/19/92 
9110191 
12191’9 1 
3126192 
5/L9/92 
811 3/92 

0.5 
0.5 
1.8 
1.5 
2.5 

0.5 
4.8 
0.5 
0.5 
2.5 
1.1 
0.5 
0.5 
1.1 
2.5 
2.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
1.1 
2.5 
0.5 
0.5 
0.5 
0.5 
1.5 
2.5 
1.5 
0.5 
0 5  
2.0 
0.5 
0.5 
0.5 
1.5 
2.5 
1 0  
0 5  
0 5  

2 5  
0 s  

1.2 

0.9 

1.6 

1.4 

1.2 

0.9 

1.1 
1.5 

0.5 

1.3 

1.0 5.0 U 
1.0 5.0 U 
1.8 5.0 B 
3.0 5.0 U 
5.0 5.0 U 

5.0 U 
5.0 U 
5.0 U 
5.0 U 

0.8 0.8 U 
1.0 5.0 U 
4.8 5.0 B 
1.0 5.0 U 
1.0 5.0 U 
5.0 5.0 U 
1.1 5.0 B 

5.0 5.0 U 
5.0 5.0 u 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
5.0 5.0 U 
5.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.1 5.0 B 
5.0 5.0 U 
1.0 5.0 U 
1.0 5.0 IJ 
1.0 5.0 U 
1.0 5.0 u 
3.0 5.0 U 
5.0 5.0 U 
3.0 5.0 U 
1.0 5 0 u 
1.0 5 0 u 
2.0 5.0 B 
1.0 5.0 U 
1.0 5.0 u 
1.0 5.0 U 
3.0 5.0 U 
5.0 5.0 U 

10  5 0 I 1  
I 0 5 0 11 
1.0 5.0 IJ 
5 0 5 0 11 

2 0  5011 
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ATTACHMENT H1 
TABLE 28 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
BERYLLIUM (ug/l) 

Location Field ID Sample Date Result WeUAve SQL CDRL Qual 
8202589 GW037661T 10R1/92 2.5 1.0 5.0 5.0 U 
B203189 
B203289 
B203289 GWU2040IT 
B203289 GWU2498IT 
B203289 GW03270IT 

B204189 GWU21221T 
B204189 GW025941T 
B204189 GW029881T 
B204189 GW032641T 
8204189 GW037891T 
B205589 GW01746IT 
8205589 GWOZlMIT 
8205 GWM523IT 
BUU589 GW02974IT 
B205589 GW0328OIT 
B205589 GW03776IT 
8302789 GW021441T 
B302789 GW025871T 
B302789 GW030521T 
B302789 GW037591T 
B302889 GWMO68IT 
B302889 GW02SWIT 
B302889 GW0304OIT 
B302889 GWO34001T 
B302889 GW03749IT 
B302989 GW01672IT 
8302989 GW020691T 
B302989 GW024921T 
B302989 GW0305 I IT 
8302989 GW034011T 
8302989 GW03752IT 
8304289 GWOl738IT 
B304289 GW02145IT 
B304289 GW02588IT 
B304289 GW03053IT 
B304289 GW034MIT 
B304289 GW03760IT 
B104989 GW017941T 
8304989 GW021501T 
B304989 GW02S051T 
B304Y89 GW030421 

9/18/91 
911 719 1 

1211 1/91 
2R1/92 
811 1/92 
11/4/92 
9/13# 1 
9/13/91 

9/13/91 
; 2/12/9 1 
3/17/92 
5729192 
8/12/92 

10/23/92 
9/1W 1 

12/11/91 
2/27/92 
6/5/92 

7f3W2 
10ROIp2 
12/15/91 
3/16/92 
6/9/92 

10/22/92 
1u16/91 
m 2  
6/4/92 

8/13/92 
11/6/92 
8/29/91 
12/7/91 
2/21/92 
6/4/92 

8/13/92 
11/6/92 
911819 I 

12/15/91 
3/16/92 
611 1192 
911 1/92 

10f23192 
9ROR, 1 

I2/19lY 1 

?Rlr)? 
614192 

0.5 0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
2.5 5.0 5.0 U 
2.5 1.3 5.0 5.0 U 
0.5 0.5 1.0 5.0 U 
0.5 0.5 1.0 5.0 U 
1.0 

0.5 
1.5 3.0 5.0 U 
0.4 23.5 0.8 0.8 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
2.5 5.0 5.0 U 
0.4 0.8 0.8 0.8 U 
1.0 2.0 5.0 U 
0.5 1.0 5.0 u 
0.5 1.0 5.0 u 
0.5 1.0 5.0 u 
1.5 3.0 5.0 U 
2.5 1.1 5.0 5.0 U 
0.5 1.0 5.0 U 
0 5  1.0 5 0  u 
0.5 1.0 5.0 U 
0.4 0.5 0.8 0.8 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 u 
2.5 5.0 5.0 U 
0.5 0.9 1.0 5.0 U 
0 5  1.0 5.0 U 
0 5  1.0 5.0 U 
0 5  1.0 5.0 U 
0 5  1.0 5.0 u 
2 5  5.0 5.0 U 
0 5  0.8 1.0 5.0 U 
0.5 1.0 5.0 U 
0.5 1.0 5.0 u 
0.5 1.0 5.0 U 
0.3 0.6 0.6 U 
0.3 0.6 0.6 U 
0.4 0.4 0.8 0.8 U 
0 s 1 0  5011 
0 5  I 0 5.0 1' 
05 1 0  5 0 1 1  
0 5 I O  5 0 I '  
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ATTACHMENT H1 
TABLE 28 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
BERYLLIUM (ugA) 

Location Field ID Sample Date Result WeUAve SQL CDRL Qual 
8304989 GW03404IT 
B304989 

B400189 
B400189 
B400189 
B400189 
B400189 
B400189 
B400189 
B400289 
~400289 
~400289  
~ 4 0 0 2 ~  

~4002a9 
B400289 

B400389 
B400389 
B400389 
8400389 
B400389 
B400389 
B400489 
B400489 
8400689 
B400489 
B400489 
B400489 
B401989 
B401989 
B401989 
B401989 
B401989 
B401989 
B402189 

B402189 

8402189 
B402689 
B402689 
B402689 
8402689 
E3402689 
B405489 
B405489 
B405489 
B405489 

~ 4 ~ 1 8 9  

~ 4 ~ 1 8 9  

GW037511T 

GW01750IT 
GW02052IT 
GW024561T 
GW03033IT 
GW03034IT 
GW03397IT 

GW02959IT 
GWO3468IT 
GW017891T 
GW020531T 
GW02444IT 
GW02960IT 
GW03479IT 
GW03762IT 
GWOl778IT 
GWU2054lT 
GW02443IT 
GWU296 iIT 
GW03482IT 
GW03763IT 
GW017451T 
GW020701T 
GW025831T 
GW030661T 
GW033391T 
GW037481T 
GW02141IT 
GWU2540IT 
GW03067IT 
GW03406IT 
GW03734IT 
GWOl7 161T 
G W02 123 IT 
GW02475IT 
GW029481T 
GW037331T 
GWOl7 191T 
GW021541T 
GW0245 1IT 
GW029961T 

9/17/91 
11R5/91 
211 3/92 
612/92 
615192 

8R0/92 

9/%/p2 
911 819 1 

1 LR5/91 
2/7/92 
6/8/92 

9/23/92 
11/12/92 
9/16/9 1 

11/26/91 
2/10/92 
61Pt92 
9/15PJ2 

11/11/92 
9/6/9 1 

1 211 4/9 1 
3/13/92 
6/24/92 

8/6/92 
10/21/92 
12/19/91 
3/23/92 
6124192 
8118192 

11/12/92 
8/27/91 

12/14/91 
2/13/92 
5/28/92 
12/3/92 
812319 1 

12/18/91 
UlOI92 
6R6/92 

811 9/92 

, 

2.5 
2.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

.5 
0 
5 

0.5 
0.5 
0.5 
2.5 
0.5 
1 .o 
0.5 
1 7  
2.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.5 
2.5 
1 .o 
0.5 
0.5 
0.5 
2.5 
2.5 
0.5 
0.5 
0.5 
2.5 
0.5 
0.5 
0 5  
o s  
1 1  
0 5  
0.5 
0.5 
0.5 
0.5 

1.2 

0.8 

0.5 

0.9 

1.1 

1.2 

1.3 

0.9 

0 6  

5.0 5.0 U 
5.0 5.0 U 

1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
0.9 0.9 U 
1.0 5.0 U 
2.0 U 
1.0 5.0 u 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
5.0 5.0 U 
1.0 5.0 U 
1.0 5.0 B 
1.0 5.0 U 
1.7 5.0 B 
5.0 5 0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
5.0 5.0 U 
5.0 5.0 u 
2 0  5.0 U 
1.0 5.0 U 
1 0  5.0 U 
1.0 5.0 U 
5.0 5 0 U 
5 0 5.0 II 
1.0 5.0 u 
1.0 5.0 U 
1.0 5.0 U 
5.0 5.0 U 
1.0 5.0 U 
I O  5011  
1.0 5 0 1J 
1 0  5 0 II 
1 I 5 0 R  
I O  1 0 1  
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5 0 u 
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ATTACHMENT H1 
TABLE 28 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
BERYLLIUM (ug/l) 

Locahon FieldID Sample Date Result WeUAve SQL CDRL Qual 
8/19/92 2.5 

1 I l l  1/92 2.5 1.2 
B405586 GW01775IT 
B405586 GW021681T 
8405586 GW02452IT 
B405586 GW02993IT 
B405586 GW03343IT 
B405586 GW037451T 

B405789 GW02055IT 
B405789 GW02442IT 
B405789 GW02963IT 
B405789 GW03419IT 
B4 GW03765IT 
B4 GW0172oIT 
B4 OW0207 1IT 
B4 GW02584IT 
B4 GW03001IT 

B409889 GW03737IT 

911 3/9 I 0.5 
1211 8/91 1 .O 
311 3/92 0.5 
611 1/92 0.7 
811 8/92 2.5 
12i8192 0.8 

.5 

.5 

.5 

.5 
8/18/92 .S 
1 mf92 2.5 
9/17/91 0.5 

11/26/91 0.5 
2/10/92 0.5 

6/8/92 0.5 
9/22/92 2.5 

11/10/92 2.5 
m 7 ~ i  0.5 

12/14/91 0.5 
3i13D2 0.5 
66/92 0.5 

8/17/92 2.5 
11/12/92 0.5 

1.0 5.0 U 
1.0 5.0 B 
1.1 5.0 U 
0.7 0.6 
5.0 5.0 U 

1.0 1.6 1.0 U 

1.2 5.1) S.0 u 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
1.0 5.0 U 
5.0 5.0 U 

1.2 5.0 5.0 U 
1.0 5.0 u 
1.0 5.0 U 
1.0 5.0 U ’ 

1.0 5.0 u 
5.0 5.0 U 

0.8 1.0 5.0 U 
Number of Samples 185 
Number of D e w s  
Minimum D e e  
Maximum Deed 
Average 

12 
0.7 

160.0 
1.9 

Number of wells sampled 36 
Number of wells with deteas 8 

Minimum well average 

Maximum well average 
Average 
Standard Deviation 
1-value 
95% UCL (1)  

0.50 

23.50 
1.59 
3.77 

1.697 
2.65 
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ATTACHMENT HI  
TABLE 29 

95% UCL CONCENTRATIO? 
BACKGROUND 

GROUNDWATER METALS 
MANGANESE (ugll) 

Locatlon ReldID Sample Date Result Well Ave SQL CDRL Qual Valid. Qu 

15.0 V B102289 GW017851T 44.9 
B102289 
8 102289 
B 102289 
B 102289 
8102289 

B 102389 
8200589 
B200589 
B200589 
B200589 
8200589 
B200589 
B200689 
B200689 
8200689 
8200689 
BUW1689 
B200689 
8200789 
B200789 
B200789 
B200789 
8200789 
B200789 
B200889 
B200889 
8200889 
8200889 
8200889 
B200889 
8201 189 
B201189 
8201 189 
B201 I89 
B201189 
B201289 
B201589 
B201589 
8202489 
8202489 
8202489 
8202489 
8202489 
8202489 
~ 2 0 2 5 8 9  
~ 2 0 2 ~ 8 9  
~ 2 0 2 5 8 9  
E3202589 

GW021261T 
GW02482IT 
CW02944IT 
GW03218IT 
GW03795IT 

GW01774IT 
G WQ204 3 IT 
GW02322IT 
GW03030IT 
GW0347 IIT 
GW03790IT 
G 
0 
G 
G 
G 
GW03783IT 
GWOl773IT 
GW02095IT 
GW025541T 
GW029811T 
GW032691T 
GW03785IT 
GWOl7661T 
G W W 6 1 T  
GWO2351IT 
GW03027IT 
GWM273IT 
GW03933IT 
GW021031T 
GW025221T 
GW029721T 
G W03275lT 
GW037741T 
GW032711T 
GW021041T 
GW029731T 
GW017571T 
GWOL119IT 
GWR2535IT 
GWQ2970IT 
G W032721T 
GW03773IT 
GW017531T 
G W 020991T 
GW025441T 
GW029671T 

9/13/91 
12f-7191 
3/3/92 
6/2/92 

811 8/92 
10R6/92 
9/13/91 
12n/9l 
2/3/92 
6/4/92 

1 1 n m 2  
1211 1/91 
2/27/92 

6/5/92 
7130192 

10R0/92 
7/27/92 

I2/10/9 1 
6/5/92 

12/11/91 
2/27/92 

613/92 
7/27/92 

1011 9/92 
9/10/91 
1 21919 1 

a m 9 2  

9n 1/91 

2 10.2 

167.8 

445.0 

842  

84.6 

38.0 

166.6 
7.3 

4.8 

36.3 

322.5 
112.3 
365.0 
118.5 
298.0 

7 .O 
1950.0 

69.2 
37.0 

547.5 
59.2 
47.5 
25.0 
50.5 

156.0 
193.0 
33.4 
29.2 
54.8 

189.0 
106.0 
36.5 
92.0 
28.5 
25.2 
'J7.6 
43.6 
22.2 
31.1 
73.5 
57.8 
58. I 
59.7 

584.0 
7.3 
5.6 
3 9  

148.0 
11.8 
10.4 
6.5 

10.9 
30.2 
78 S 

9 6  
3 9  
1 X  

15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 E 
2.1 

15.0 B 
15.0 
15.0 
15.0 
15.0 
15.0 
1.50 
15.0 
15.0 
19.0 
15.0 E 
15.0 
15.0 
15.0 
15.0 * 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
I5 0 
15.0 B 

15.0 B 
15.0 
15.0 B 
15.0 B 
15.0 B 
15.0 B 
15.0 
I5 0 
15 (1 

l S ( 1  H 
1 5 0  H 

150 n 

V 
JA 
V 
V 

V 
V 
V 

V 
V 
V 
V 

V 

V 

V 
V 
JA 
V 

V 
V 
V 
V 

V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 

V 
V 
V 

V 

Page 1 of4 



ATTACHMENT H1 
TABLE 29 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 

Location ReldID Sample Date Result Well Ave SQL CDRL Qual Valid. Qu 
B202589 GW03325IT 8/13/921 72.51 72.5 15.0 E 

MANGANESE (ug/l) 

B202589 

B203289 
B203289 
B203289 

9 
9 

B203789 
8203989 

89 
89 
89 

8203989 
8203989 

B204 I89 
B204 189 
B204 I89 
B204 189 
B204 189 
B204 189 
8205589 
8205589 
8205589 

8205589 
8205589 
B302789 
B302789 
B302789 
B302789 
B302889 

B302889 

8302889 
B302989 
B302989 
8302989 
B302989 
B302989 
8302989 
B304289 
B304289 

8304289 
8306289 
B304289 
8304989 
8304989 
B304980 

~203989 

~205589 

~302889 

~302889 

~ 3 0 4 2 ~  

GW03766fT 
GW017811T 
GW017821T 
GW020401T 
GW02498IT 
GW03270IT 
GW03784IT 

GW0177 IIT 

GW01770IT 
GW021221T 
GW02594IT 
GW02988IT 
GW032641T 
GW03789IT 
GWOl7461T 
GW(JLlO7IT 
GWOZ523IT 
GW029741T 
GW032801T 
GWD3776IT 
GW02 1441T 
G W025871T 
GW030521T 
GW03759IT 
GWDU)681T 
GWOU03IT 
GW03040IT 
GW03400IT 
GW037491T 
GW016721T 
G W02069IT 
GW02492IT 
G W0305 1 IT 
GW03401IT 
GW037521T 
GWO1738IT 
GWM145IT 
GWU2588IT 
GW03053IT 
GW03402IT 
GW03760IT 
GW017941T 
G W 02 1 5O1T 
(; W 025 05 IT 

35.9 47.0 
74.7 74.7 

98.3 
100.0 
37.8 

192.0 
114.6 145.0 
16.6 16.6 
24.7 24.7 

5.9 
710.0 

8 
33.7 
28.1 
10.2 

117.1 8.9 
73.0 

239.0 
110.0 
247.0 
128.0 

154.5 130.0 
70.7 
55.2 
42.0 
31.4 
30.8 

46.0 18.6 
5.6 
7.1 

33.6 
12.6 3.9 

15.9 
3.8 
6.2 

15.0 
7.6 4.6 

33 7 
34 4 
21.3 
30.4 
31.5 

31.5 37.5 
21.5 

126.0 
78.7 
22.5 
20.8 

49.6 28.3 
I5 7 
15 2 
I ?  2 

15.0 
0 
0 

15.0 
15.0 
15.0 E 
15.0 
$5.0 
15.0 

B 

15,O * 
19.0 
15.0 B 
2.1 

15.0 
15.0 
15.0 
15.0 
15.0 E 
2.1 

15.0 
15.0 
150 
15.0 
15.0 
15.0 
15.0 B 
15.0 BE 
15.0 
2.1 

15.0 
15.0 B 
15.0 B 
15.0 U 
15.0 B 
15.0 
15.0 
15.0 
15.0 
15.0 E 
15.0 
15.0 
15.0 
15.0 E 

1.5 
1.4 
2.1 

15 0 
15 0 
150 H 

V 
V 
V 

V 
V 

V 
V 
JA 
V 
V 

V 
V 
V 
V 

V 
V 
V 
V 
V 

V 
V 
V 

V 

V 

V 
V 
V 

V 
V 
V 
V 
V 

V 
V 
V 
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ATTACHMENT H1 
TABLE 29 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
MANGANESE (ugjl) 

Location Field ID SampleDate Result WeU Ave SQL CDRL Qual Valid. Qu 
B304989 GW03042IT 6/4/921 12.11 15.0 B V 
B304989 
B304989 

B400189 
B400189 
B400189 
B400189 
B400189 
B400189 
B400189 
8400289 
w 2 8 9  
8400289 

B400289 
B400389 
8400389 
8400389 
B400389 
B400389 
B400389 
8400489 
8400489 
B400489 
8400489 
8400489 
8400489 
8401989 
B401989 
B401989 
B401989 
B401989 
8401989 
8402 189 
8402 189 
8402189 
B402 189 
8402 189 
8402689 
I3402689 
8402689 
B402689 
8402689 
B405489 
0405489 
8405489 

G W03404IT 
GW03751IT 

GWOl750IT 
CW02052IT 
GW024561T 
GW03033IT 
GW03034IT 
GW03397IT 

GWm9591T 
GW03468IT 
GW01789IT 
GWU20531T 
GWU2444IT 
GW02960IT 
GW034791T 
GW031621T 
GWOl778IT 
GWW54IT 
GWO24431T 
GW02961IT 
GW03482IT 
GWM7631T 
GW01745IT 
GWU2070IT 
GWU2583IT 
GW03066IT 
GW03339IT 
GW031481T 
GW02141IT 
G Wm540IT 
GWO3067IT 
GWM406fT 
GWO3734IT 
GW017161T 
GW021231T 
G W024 75IT 
G W029481T 
GWO37331T 
GW01719IT 
GW02154IT 
G WU245 1 IT 

8/19/92 7.5 

9/23/92 7.5 

10/21/92 1.5 

3123B2 1.0 
1 u 1 9 / 9 1 { 7 ]  

8/28/91 

13.3 

2.9 

90.1 

48.1 

76.7 

39.1 

8.4 

23.6 

233 4 

12.1 
15.0 
17.3 

1 .o 
2.3 
3.4 
2.7 

15.0 
2.1 

124.0 
42.1 

7.5 
151.0 
141.0 
91.1 
14.4 
3.1 

19.2 
45.2 
5.2 
5.1 

211.0 
1 .o 

244.0 
12.1 
60.3 
15.0 

135.0 
1.8 

52.6 
20.9 
19.7 
15.0 

132.0 
5.2 
2.0 
5.2 
11.5 
19.2 
15.0 
9.3 
2.0 

21.1 
45.8 
40.7 

278.0 
242.0 
209 0 
185 0 
251 0 

3.3 
7.1 
3.2 

15.0 U 
15.0 
15.0 u 
15.0 B 
15.0 BE 
i5.0 B 
15.0 U 
2.1 u 

15.0 
15.0 
15.0 BE 
15.0 
15.0 
2 1  

15.0 

15.0 
15.0 
15.0 BE 
15.0 8 
15.0 
15.0 U 
15.0 
15.0 B 
15.0 
15.0 U 
15.0 
15.0 B 
15.0 
15.0 
15.0 
15.0 U 
15.0 
15.0 B 
15.0 B 
15.0 B 
15.0 B 
15.0 
15.0 U 
15.0 B 
15.0 U 
15.0 
15.0 
15.0 
I5 0 
1s 0 
I5 0 
IS 0 

I 0 
15.0 B 
150 B 
150 B 

B 

V 
V 
V 
JA 

V 
V 
JA 
V 
V 
V 

V 
V 
JA 
JA 

V 
V 
V 
V 

V 
V 
V 
V 

JA 
V 
V 
V 

V 
V 
V 

V 
V 
v 

V 
V 
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ATTACHMENT H1 
TABLE 29 

95% UCL CONCENTRATION 
BACKGROUND 

GROUNDWATER METALS 
MANGANESE (ud) 

Location FieldID SampleDate Result Well Ave SQL CDRL Qual Valid. Qu 
489 GW 6R6/92 1.0 2.0 V 

B405586 
B405586 
B405586 
B405586 

8405689 
8405689 
8405689 
B405789 
B405789 
B405789 
8405789 
B405789 
B405789 
8405889 
B405889 
8405889 

8405889 
8405889 

IT 
IT 4.9 
IT V 

GW02168IT 278.0 15.0 V 
GW02452IT 299.0 15.0 V 
GW02993IT 407.0 1.5 V 
GW03343IT 303.0 15.0 

311.3 456.0 
V 
V 
JA 
V 

10.1 
GW01784IT 3.7 15.0 B V 
GW02055IT 181.0 15.0 V 
GW024421T 134.0 15.0 V 
GW02963IT 28.1 15.0 V 
GW034 191T 87.4 15.0 
GW037651T 11/10/92 73.6 15.0 15.0 U 
G W01720iT 
GWoUnlIT 12/14/91 V 
GWE25841T 3/13/92 385 V 
GW03001IT 6ntw 1.0 V 
GW033091T 8/17/92 7.5 15.0 15.0 u 

B405889 GW03737fT Ilfl2192 15 3.7 3.0 15.0 U 
Number of Samples 186 
Number of D e w s  167 
M m u m  De- 1.2 

Maxunum Detected 1950.0 
Average 86.1 

Numberof wells sampled 
Number of wells wth detects 
Minimum well average 
Maxunum well average 
Average 
Standard Deviation 
t-value 
95% UCL (1)  

36 
36 

2.9 I 
444.98 

79.71 
95.21 
1.697 

106.64 
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ATTACHMENT H1 
TABLE 31 

95% UCL CONCENTRATION 
AOC NO. 2 

SURFACE SOIL POLYAROMATIC HYDROCARBONS 
BENZO(a)ANTHRACENE (u&) BENZO(a)PYRENE (ugkg)  

Location FieldID SampleDate Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 
SS202693 SS20026WC 3/16/93 400.00 330.00 U V 400.00 330.00 U 
SS202593 
SS203293 
SS203393 
SS201693 
SS202293 
SS202793 
SS203493 
SS203593 
SS202993 
SS203093 
SS203693 
SS203793 
SS202493 
SS203193 
SS202893 
SS202393 
SS203893 
SS203993 
SS201893 
SS201793 
SS201593 
SS201993 
SS202093 

ss20025wc 
ss20032wc 
ss20033wc 
SS20016WC 
ss20022wc 
ss20027wc 
ss20034wc 
ss20035wc 
ss20029wc 
ss2003owc 
SS20036WC 
ss20037wc 
ss 20024wc 
SS2003 1WC 
SS20028WC 
ss20023wc 
SS20038WC 
ss20039wc 
SS20018WC 
ss20017wc 
ss20015wc 
ss20019wc 
ss2002owc 

3/16/93 
3/16/93 
3/16/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/18/93 
3/18/93 
3/18/93 
3/18/93 
3/18/93 
3/18/93 
3/19/93 
3/19/93 
3/19/93 
3/19/93 
3/22/93 
3/22/93 
3/15/93 
3/15/93 
3/15/93 

450.00 
410.00 
430.00 
390.00 
380.00 
420.00 
410.00 
410.00 
420.00 
410.00 
420.00 
400.00 
400.00 
400.00 
130.00 
410.00 
420.00 
400.00 
400.00 
380.00 
430.00 
430.00 
430.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330 00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 

450.00 
410.00 
430.00 
390.00 
380.00 
420.00 
410.00 
410.00 
420.00 
410.00 
420.00 
400.00 
400.00 
400.00 
I] 140.00 

410.00 
420.00 
400.00 
400.00 
380.00 
430.00 
430.00 
430.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 

SS202193 SS20021WC 3/15/93 420.00 330.00 U 420.00 330.00 U JA 
Number of Samples 1 I 
Number of D e w  
MinrmumDeteaed 
Maximum Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

I 
130.00 
130.00 
130.00 

0.00 

I 
140.00 
140.00 
140.00 

0.00 
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ATTACHMENT HI 
TABLE 31 

95% UCL CONCENTRATION 
AOC NO. 2 

SURFACE SOIL POLYAROMATIC HYDROCARBONS 
BENZO(b)FLUORANTHENE (ugntg) BENZO&)FLUORANTHEME (ugkg)  _ _  

Location Field ID SampleDate Result SQL CDRL Qual Valid.Qual Result SQL CDRL Qual Valid.Qual 
SS202693 SS20026WC 3/16/93 200.00 400.00 330.00 U 
SS202593 
SS203 29 3 
SS203393 
SS20 1693 
SS202293 
SS202793 
SS203493 
SS203593 
SS202993 
SS203093 
SS203693 
SS203 79 3 
SS202493 
SS203 193 
SS202893 
SS202393 
SS203893 
SS203993 
SS201893 
SS201793 
SS201593 
SS201993 
SS202093 

ss20025wc 
ss20032wc 
ss20033wc 
SS20016WC 
ss 20022wc 
ss20027wc 
ss20034wc 
ss20035wc 
ss20029wc 
ss2003owc 
SS20036WC 
ss20037wc 
ss20024wc 
ss2003 1 w c  
SS20028WC 
ss20023wc 
SS20038WC 
ss20039wc 
SS20018WC 
ss20017wc 
ss20015wc 
ss20019wc 
ss2002owc 

3/16/93 
3/16/93 
3/16/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/18/93 
3/18/93 
3/18/93 
3/18/93 
3/18/93 
3/18/93 
3/19/93 
3/19/93 
3/19/93 
3/19/93 
3R2P3 
3/22/93 
3/15/93 
3/15/93 
3/15/93 

450.00 
205.00 410.00 

430.00 
195.00 390.00 
190.00 380.00 

420.00 
205.00 410.00 
205.00 410.00 

420.00 
205.00 410.00 

420.00 
200.00 400.00 
200.00 400.00 

205.00 410.00 
420.00 

200.00 400.00 
200.09 400.00 
190.00 380.00 

430.00 
430.00 
430.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 

400.00 
450.00 
410.00 
430.00 
390.00 
380.00 
420.00 
410.00 
410.00 
420.00 
410.00 
420.00 
400.00 
400.00 
400.00 

176.00) 76.00 
410.00 
420.00 
400.00 
400.00 
380.00 
430.00 
430.00 
430.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 

V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 

SS202193 SS20021WC 3/15/93 420.00 330.00 U JA 420.00 330.00 U JA 
Number of Samples 15 1 
Number of D e w  1 1 
Minunum Deteaed 200.00 76.00 
Maximum Detected 200.00 76.00 
Average 200.00 76.00 
Standard Deviation 4.83 0.00 
t-value 1.76 1 
95% UCL 202.20 

Page 2 of 4 
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ATTACHMENT H1 
TABLE 31 

95% UCL CONCENTRATION 
AOC NO. 2 

SURFACE SOIL POLYAROMATIC HYDROCARBONS 
CHRYSENE (ugkg) FLUORANTHENE (upncg) 

Locahon Field ID Sample Date Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 
V SS202693 

SS202593 
SS203293 
SS203393 
SS201693 
SS202293 
SS202793 
SS203493 
SS203593 
SS202993 
SS203093 
SS203693 
SS203 79 3 
SS202493 
SS203193 
SS202893 
SS202393 
SS203893 
SS203993 
SS201893 
SS201793 
ss201593 
SS201993 
SS 20209 3 

SS20026WC 
ss20025wc 
ss20032wc 
ss20033wc 
ss20016wc 
ss20022wc 
ss20027wc 
ss20034wc 
ss20035wc 
ss20029wc 
ss2003owc 
SS20036WC 
ss20037wc 
ss20024wc 
ss2003 1WC 
SS20028WC 
ss20023wc 
SS20038WC 
ss20039wc 
SS20018WC 
ss20017wc 
ss20015wc 
ss20019wc 
ss2002owc 

3/16/93 
3/16/93 
3/16/93 
3/16/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/18/93 
3/18/93 

3/18/93 
3/18/93 
3/18/93 
3/19/93 
3/19/93 
3/19/93 
3/19/93 
3/22/93 
3/22/93 
3/15/93 
3/15/93 
3/15/93 

3/ia/93 

400.00 
450.00 
4 10.00 
430.00 

190.00 380.00 
420.00 
410.00 
410.00 
420.00 
410.00 

p 4 3 . o o j  43.00 

420.00 
400.00 
400.00 
400.00 

-1 140.00 
410.00 
420.00 

200.00 400.00 1 4 2 . 0 0 1  42.00 
190.00 380.00 

430.00 
430.00 
430.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
J 
U 
U 
U 
U 

V 
V 
V 
V 
A 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
A 
V 
V 
V 
A 
V 
V 
V 
V 
V 

200.00 400.00 
225.00 450.00 
205.00 410.00 e] 4;E 
190.00 380.00 
210.00 420.00 
205.00 410.00 

E{ ;;:E 
205.00 410.00 
210.00 420.00 
200.00 400.00 

-1 52.00 
200.00 400.00 
230.00 230.00 

210.00 420.00 
200.00 400.00 

E 100.00 100.00 

215.00 430.00 
215.00 430.00 
215.00 430.00 
210.00 420.00 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U 
U 
U 
U 
J 
U 
U 
U 
J 
J 
U 
U 
U 
J 
U 
J 
J 
U 
U 
J 
J 
U 
U 
U 
U 

V 
V 
V 
A 
V 
V 
V 
A 
A 
V 
V 
V 
A 
V 
A 
A 
V 
V 
A 
A 
V 
V 
V 
V 

-- 
-_ SS202193 SS20021WC 3/15/93 420.00 330.00 U 

Number of Samples 6 25 
Number of Detects 
h h i m u m  Detecied 
Maximum Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

3 
42.00 

140.00 
134.17 
67.59 
2.015 

189.77 

8 
52.00 

230.00 
173.72 
57.52 
1.71 1 

193.40 
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ATTACHMENT H1 
TABLE 31 

95% UCL CONCENTRATION 
AOC NO. 2 

SURFACE SOIL POLYAROMATIC HYDROCARBONS 

Location Field ID Sample Date Result SQL CDRL Qual Valid. Qual Result SQL CDRL Qual Valid. Qual 
SS202693 SS20026WC 3/16/93 400.00 330.00 U V 200.00 400.00 330.00 U V 
SS202593 SS20025WC 
SS203293 SS20032WC 
SS203393 SS20033WC 
SS201693 SS20016WC 
SS202293 SS20022WC 
SS202793 SS20027WC 
SS203493 SS20034WC 
SS203593 SS20035WC 
SS202993 SS20029WC 
SS203093 SS2003OWC 
SS203693 SS20036WC 
SS203793 SS20037WC 
SS 20249 3 SS 20024 WC 
SS203 193 SS2OO3 1 WC 
SS202893 SS20028WC 
SS202393 SS20023WC 
SS203893 SS20038WC 
SS203993 SS20039WC 
SS201893 SS20018WC 
SS201793 SS20017WC 
SS201593 SS20015WC 
SS201993 SS20019WC 

- SS202093 SS2002OWC 
-- SS202 193 SS2002 1 WC 

Number of Samples 
Number of D e w s  
h?munum Detected 
Maxlmurn Detected 
Average 
Standard Deviation 
t-value 
95% UCL 

3/16/93 
3/16/93 
3/16/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/17/93 
3/18/93 
311 8/93 
311 8/93 
3/18/93 
311 8/93 
3/18/93 
3/19/93 
3/19/93 
3/19/93 
3/19/93 
3/22/93 
3R2/93 
3/15/93 
3/15/93 
3/15/93 
3/15/93 

450.00 330.00 
410.00 330.00 
430.00 330.00 
390.00 330.00 
380.00 330.00 
420.00 330.00 
410.00 330.00 
410.00 330.00 
420.00 330.00 
410.00 330.00 
420.00 330.00 
400.00 330.00 
400.00 330.00 
400.00 330.00 1-1 83.00 330.00 
410.00 330.00 
420.00 330.00 
400.00 330.00 
400.00 330.00 
380.00 330.00 
430.00 330.00 
430.00 330.00 
430.00 330.00 
420.00 330.00 

I 
1 

83.00 
83.00 
83.00 
0.00 

U V 
U V 
U V 
U V 
U V 
U V 
u . v  
U V 
U V 
U V 
U V 
U V 
U V 
U V .  
J A 
U V 
U V 
U V 
U V 
U V 
U V 
U V 
U V 
U JA 

225.00 450.00 
205.00 410.00 
215.00 430.00 

190.00 380.00 
210.00 420.00 

~ss.ooj 85.00 

205.00 410.00 

El '6::: 
I 54.001 54.00 

210.00 420.00 
200.00 400.00 1 4 7 . 0 0 1  47.00 
200.00 400.00 
190.00 190.00 E 100.00 100.00 
210.00 420.00 
200.00 400.00 

E] ;E 
215.00 430.00 
215.00 430.00' 
215.00 430.00 
210.00 420.00 

25 
9 

47.00 
190.00 
163.88 
63.67 
1.711 

185.67 

330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 
330.00 

U V 
U V 
U V 
J A 
U V 
U V 
U V 
J A 
J A 
J A 
U V 
U V 
J A 
U V 
J A 
J A 
U V 
U V 
1 A 
J A 
U V 
U V 
U V 
U V 
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ATTACHMENT H2 
EXPOSURE FACTORS TABLES 

PATHWAY-SPECIFIC INTAKE EQUATIONS 

The following equations were used to estimate intake of chemicals and radionuclides for the 
exposure scenarios evaluated in the risk assessment. Numerical values for the exposure 
factors for each receptor are shown on the Exposure Factors Tables following the equations. 

Soil Ingestion 

Chemical intake from soil ingestion is estimated using the following equation: 

Intake = Conc. x IR x FC x ME x EF x ED x CF 
BW x AT 

where: 

Intake = 

Conc. = 

IR = 

FC = 

M E =  
EF = 

ED = 

CF = 

BW = 

AT = 

Chemical intake, rngfkg-day 
Chemical concentration in soil, mgfkg 
Soil ingestion rate, mgfday 
Fraction contaminated, unitless 
Soil matrix effect, unitless (see Section H6.2.1) 

Exposure frequency, daysfyear 
Exposure duration, years 
Conversion factor, 1 0-6 kgfmg 
Body weight, kg 
Averaging time, days 

Inhalation of Airborne Particulate Matter and of Indoor VOCs 

Chemical intake through inhalation exposure routes is estimated using the following equation 

H2- 1 



Intake = Conc. x IR x DF x ET x EF x ED 
BW x AT 

where: 

Intake = 

Conc. = 

IR = 

DF = 

ET = 

EF = 

ED = 

BW = 

AT = 

Chemical intake, mg/kg-day 
Chemical concentration in air, mg/m3 
Inhalation rate, m3ihour 
Particulate deposition factor in lung, unitless 
Exposure time, hr/day 
Exposure frequency, daydyear 
Exposure duration, years 
Body weight, kg 
Averaging time, days 

Soil Dermal Contact 

Chemical intake through absorption of organic chemicals through skin is estimated using the 
following equation: 

Intake = Conc. x SA x AB x AD x FC x EF x ED x CF 
BW x AT 

where: 

Intake = 

Conc. = 

SA = 

AB = 

AD = 

FC = 

EF = 

ED = 

BW = 

AT = 

CF = 

Chemical intake, mgkg-day 
Chemical concentration in soil, mg/kg 
Surface area, cm2/day 
Absorption factor, unitless (chemical-specific; see Section H6.2.3)  

Soil adherence factor, mg/cm2 
Fraction contacted that is contaminated, unitless 
Exposure frequency, dayslyear 
Exposure duration, years 
Body weight, kg 
Averaging time, days 
Conversion factor, kg soilimg soil 

(1@40-11)30-0098-86?)(R7 H2)(U5 I 5  95 I O  (9arn) H2-2 



Groundwater Ingestion 

Chemical intake from groundwater ingestion is estimated using the following equation: 

Intake = Conc. x IR x FC x EF x ED 

BW x AT 
where: 

Intake 
Conc. 
IR 
FC 
EF 
ED 
BW 
AT 

Chemical intake, mgkg-day 
Chemical concentration in groundwater, mg/L 
Ingestion rate, L/day 
Fraction ingested from contaminated source, unitless 
Exposure frequency, dayslyear 
Exposure duration, years 
Body weight, kg 
Averaging time, days 

Surface WaterfSediment ingestion 

Chemical intake via ingestion of surface water and suspended sediment transported to creeks 
from OU-2 surface soil is estimated using the following equation: 

Intake = Conc. x IR x ET x EF x ED 
BW x AT 

where: 

Intake = 

Conc. = 

IR = 

ET = 

EF = 

ED = 

BW = 

AT = 

Chemical intake, mg/kg-day 
Chemical concentration in water, mg/L 
Ingestion rate, Lhour 
Exposure time, hr/day 
Exposure frequency, daysly ear 
Exposure duration, years 
Body weight, kg 
Averaging time, days 



Surface Water Dermal Contact 

Chemical intake through absorption of VOCs in water through skin is estimated using the 
following equation: 

Intake = Conc. x SA x PC x ET x EF x ED x CF 
BW x AT 

where: 

Intake = 

Conc. = 

SA = 

PC = 

ET = 

EF = 

ED = 

CF = 

BW = 

AT = 

Chemical intake, mgkg-day 
Chemical concentration in water, m g L  
Surface area, cm2/day 
Permeability constant, cmhr  (chemical-specific; see Section H6.2.6) 
Exposure time, hr/day 
Exposure frequency, dayslyear 
Exposure duration, years 
Conversion factor, ~ / c m ~  
Body weight, kg 
Averaging time, days 

Ingestion of Homegrown Produce 

Chemical intake through ingestion of homegrown produce is estimated using the following 
equation: 

Intake = Conc. x IR x WO x ME x EF x ED x CF 

BW x AT 
where: 

Intake = Chemical intake, mg/kg-day 
Conc. = Chemical concentration in produce, mg/kg 
IR = Ingestion rate, mg/day 
wo = Wash-off factor, unitless 
ME = Matrix effect, unitless (chemical-specific; see Section H6.2.1) 

(403o-l(l4o-009X-X6:)(R7 H1)(0?’15’95 I O  i Y a m )  H2-4 



EF = Exposure frequency, days/year 
ED = Exposure duration, years 

CF = Conversion factor, 1 O'6 kg/mg 

BW = Body weight, kg 
AT = Averaging time, days 

Intake of Radionuclides from Ingestion and Inhalation 

Intake = C x IR x EF x ED 
where: 

Intake = 

C 

Lifetime internal radionuclide intake via inhalation or ingestion, pCi 
Activity concentration of a radionuclide at the exposure point, pCi/m3, 
pCi/L, or 'pCi1kg 

- - 

IR = Intake rate, m3/day, Llday, or kglday 
EF = Exposure frequency, daysly ear 

ED = . Exposure duration, yr 

External Irradiation 

For estimating lifetime excess cancer risk, external irradiation exposure is estimated using the 
following equation: 

ER = C x  (1-Se)x T e x  E F x  ED 

where: 

ER = External irradiation exposure, pCi/g soil per year (pCi-yr/g) 
C Mass activity concentration of a radionuclide at the exposure point, 

pCi/g soil 

- - 

Se = Gamma shielding factor, unitless 
Te = Gamma exposure time factor, fraction of day (unitless) 
EF = Exposure frequency, fraction of year (unitless) 
ED = Exposure duration, years 

H2-5 



AREA WEIGHTING FACTOR FOR CURRENT ONSITE WORKER 

An OU-2 weighting factor of 0.17 was used to estimate the fraction of time that a current 
WETS worker (security personnel) would spend in OU-2 compared to the rest of WETS. 
This factor is used to account for the fact that the worker spends only a fraction of the work 
day in contact with contaminated media in OU-2. The factor is derived by dividing the area 
of OU-2 by the total area of the WETS property: 1,100 acres/6,550 acres = 0.17 (equivalent 
to about 1-1/2 hours based on an 8-hour work day). The weighting factor was applied in both 
the CT and Rh4E scenarios. 
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TABLE 10-A 
OPEN-SPACE EXPOSURE PARAMETERS 

INCIDENTAL INGESTION 

DUST, SURFACE SOIL, OR SEDIMENT 

Ingestion Rate - Ciuld (mdvisit) 

Ingestion Rate - Adult'(mg/visit) 

Matrix Efiect in GI Tract (Absorption Factor) 

Exposure Frequency (visitdyr) 

Exposure Duration - Child (yr) 

Exposure Duration - Adult (yr) 

Body Weight - Child (kg) 

Body Weight - Adult (kg) 
-- 

Averaging Time - Child, Non-carcinogen (days) 

Averaging Time - Adult, Non-carcinogen (days) 

Averaging Time - Carcinogen (days) 

Typical 
Exposure 

(CT) 

15 

70 

730 

2,555 

25,550 

l-hgh-End 
Exposure 
W) 

100 (1) 

50 (1) 

cs 

25 (2) 

6 

24 

15 

70 

2,190 

8.760 

25,550 

( I )  Assumes standard default residential rates as specified for open-space recreational users at DOEs Fernald Site 
and Hanford Site (RMJZ=200 mg/day for children and 100 mg/day for adults) and at Denver's LOUT Landfill 
Superfund Site (CT=100 mg/day for chldren and 50 mg/day for adults). Assumes that Exposure Time is 1.5 hours 
per day (CT); 5.0 hours per day (RME) (see Note 2, Table 10-B) and that total soil ingestion occurs over 10 daylight 
hours (1.5/10 = 0.15; 5.0/10 = 0.5). Using the default daily ingestion rates, soil ingestion per visit for children is 
calculated as RME=0.5 x 200=100 mdvisit; CT= 0.15 x loo= 15 mdvisit. For adults the ingestion rates are 
RME=5.0 and CT=8. Actual open-space recreational intakes would vary, depending on the activity, possibly with 
dirt biking at one extreme and photographing wildlife at the other. 

(2) Exposure Frequency based upon Boulder Countj's Park and Open Space Visitor Interviews of 1985 (est 7 dabs/ 
yr. CT, 25 da!s/kr. RME), DOEs Hanford Site recreational user (7 days/yr, CT), and Department of Interior's (DOI) 
National Sune! of Fishing, Hunting, and Nonconsumptive Wildlife Recreation of 1985 for Colorado ( 9  4 
da i sh r  for nonconsumptive use. CT, 15 4 dayshr for fishing and hunting. CT) 



TABLE 10-B 
OPEN-SPACE EXPOSURE PARAMETERS 

PARTICULATE INHALATION 
~- - 

DUST, SURFACE SOIL, OR DRY SEDIMENT 

Typical High-End 
Exposure Exposure 
(cr) (RME) 

Inhalation Rate (m3/iu) 

Respirable Fraction (PM,,) 

0.83 (1) 1.4 (1) 

0.36 0.46 

Respiratory Deposition Factor 0.85 0.85 

Exposure Time (hrhisit) 1.5 (2) 5.0 (2) 

Exposure Frequency (visitdyr) 

Exposure Duration (yr) 

25 (3) 

30 

Body Weight (kg) 70 70 

Averaging Time - Noncarcinogen (days) 3,285 10,950 

Averaging Time - Carcinogen (days) 25,550 25,550 

(1) Inhalation Rate based upon DOE'S Fernald Site and Hanford Site recreational users (0.83 m 3 h ,  CT) and on 
EPA's Exposure Factors Handbook (1.4 m3/hr. RME), which assumes 7% heavy activity, 37% moderate 
activity, 28% light activity, and 28% resting for an adult. 

(2) Exposure Time based upon Boulder County's Park and Open Space Visitor Interviews of 1992 (est. 1.6 hr/ 
day, CT; 5.0 hrlday, EWE), DOD's Rocky Mountain Arsenal Site recreational user (1.6 hrlday, Cr; 5.0 hr/ 
day, RME). and City of Boulder's Open Space Visitation Study of 1993 (1.0 hr/day, CT. 2.0 hdday, RME). 

(3) Exposure frequency based on Boulder County's Park and Open Space Visitor Inteniews of 1985 (estimated 
7 daystyear, CT; 25 daydyear, RME), DOES W o r d  Site recreational user (7 dayslyear, 0, and Dol's 
National Survey of Fishing, Hunting, and Nonconsumptive Wildlife Recreation of 1985 for Colorado (9.4 
dayslyear for nonconsumptive use, CT; 15.4 daydyear for fishng and hunting, 0. 

I 



TABLE 10-C 
OPEN-SPACE RECREATIONAL EXPOSURE PARAMETERS 

DERMAL CONTACT 

DUST, SURFACE SOIL, OR SEDIMENT 

Typical High-End 
Exposure Exposure 

(CT) (RME) 

Exposed Skin Surface (cm’) 2,000 (1) 5,300 (1) 

Fraction Contacted from Contaminated Source 

Soil Adherence to Skin (mgkm’) 

0.15 (2) 0.5 (2) 

0.2 1 

Skin Absorption Factor cs cs 

Exposure Frequency (daydyr) 10 (3) 25 (3) 

Exposure Duration (yr) 9 30 

__ 
Body Weight (kg) 70 70 

Averaging Time - Noncarcinogen (days) 3,285 10,950 

Averaging Time - Carcinogen (days) 25,550 25,550 

(1) Exposed Skin Surface based upon EPA‘s Dermal Exposure Assessment: Principles and Applications, whch 
specifies typical and high-end default values for the adult outdoors (2,000 cm2 and 5,300 cm’). The CT 
exposed skin surface is limited to head and hands, while the RME value assumes head, hands, forearms, 
and lower legs are exposed. DOE’S Fernald Site recreational user adopts a comparable RME value (5,000 
cm’). It is conservatively assumed that a persons head will contact sediments. 

(2) See Table A and B, Note 2. 

(3) See Table B, Note 3 

Sheet I of 1 



TABLE 10-D 
OPEN-SPACE EXPOSURE PARAMETERS 

INGESTION WHILE WADING 

SHALLOW SURFACE WATER 

Typical 
Exposure 

(CT) 

High-End 
Exposure 
(RME) 

Exposure Time (hdvisit) 0.5 (2) 1 (2) 

Exposure Frequency (visits&) 5 (3) 15 (3) 

Exposure Duration (yr) 9 30 

Body Weight (kg) 70 70 

Averaging Time - Noncarcinogen (days) 

Averaging Time - Carcinogen (days) 

3,285 10,950 

25,550 25,550 ___ 
_ _  

(1) Ingestion Rate based upon open-space recreational user wading at Denver's Lowry Landfill Superfimd Site 
(50 mL/day, RME; 25 mL/day, CT). For comparison, a single value of 35 ml/day is specified for DOE's 
Fernald Site (wadmg in shallow Paddy's Run). 

(2) Exposure Time based upon DOE's Fernald Site recreational user (0.5 hr/day, CT) and on the Clear Creek/ 
Central City Superfimd Site recreational user (1 .O hr/day, RME, assuming that wading time would be the 
Same as swimming time). 

(3) Assumes that CT Exposure Frequency for wading is one-half the EF of 10 daydyr for all visitors (0.5 x 10 = 
5 days&) and RME is 60% of the EF of 25 (0.6 x 25 = 15 days&). See Table A, Note 3. On the average, 
users are very unlikely to wade on a year-round basis during each visit to the site. 

Sheet 1 of 1 



TABLE 10-E 
OPEN-SPACE EXPOSURE PARAMETERS 

DERMAL CONTACT WHILE WADING 

SHALLOW SURFACE WATER 

Typical 
Exposure 

(CT) 

Ngh-End 
Exposure 
(RME) 

Exposed SIun Surface (cm2) 4,550 (1) 9,275 (1) 

Dermal Permeability (cmlhr) cs cs 

Exposure Time (hrlvisit) 0.5 (2) 1 (2) 

Exposure Frequency (visitdyr) 5 (3) 15 (3) 

Exposure Duration (yr) 

Body Weight (kg) 

Averagmg Time - Noncarcinogen (days) 

Averaging Time - Carcinogen (days) 

- 
- 

9 

70 

3,285 

25,550 

30 

70 

10,950 

25,550 

(1) Typical exposed adult skin surface while wadmg and reaclung underwater (4,550 cm') assumes the lower 
legs, feet, and hands are exposed; high-end exposed surface (9,275 cm2) assumes the thighs, lower legs, 
feet, forearms, and hands are exposed (EPA's Exposure Factors Handbook). 

(2) See Table D, Note 2. 

(3) See Table D, Note 3. 

Sheer 1 of 1 



TABLE 10-F 
OPEN-SPACE EXPOSURE PARAMETERS 

EXTERNAL IRRADIATION 

High-End 
Exposure 
(RME) 

Gamma Exposure Time Factor (TJ 0.1 (1) 0.2 (1) 

Gamma Shielding Factor (1-SJ 0.8 1 

Exposure Duration Q 9 30 

(1) Assumes the highend fraction of time exposed (1.5 out of 24 hours, CT, 5.0 out of 24 hours, RME) 
(1.5/24 = 0.1; 5.0/24 = 0.2) (see TableB, Note 2) 

(2) See Table 10-A, Note 2. __- 
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ATTACHMENT H3 
HEALTH RISK CALCULATIONS 



SUMMARY OF RISKS 
CURRENT ONSITE WORKER 

AREA OF CONCERN NO. 1 

Central Tendency Reasonable Maximum 
Pathway Hazard Index Cancer Risk Hazard Index Cancer Risk 

Ingestion of surface soil 1.75E-04 2.62E-07 l.llE-03 1.04E-05 
Inhalation of particulates &om surface soil 3.94E-07 3.12E-06 
Dermal contact with surface soil' 1.43E-03 1.26E-08 9.04E-03 4.97E-07 
External Radiation 9.78E-09 1.11E-07 

1.4 1 E-05 Total 1.60E-03 6.78847 1.02E-02 

Dermal contact with metals (except mercury) and radionuclides is considered insigruficant 

(COWAOCI XLS SUMMARY)(10/17/954 34 PM) Sheet 1 of 1 
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SUMMARY OF RISKS 
FUTURE INDUSTRIAWOFFICE WORKER 

AREA OF CONCERN NO. 1 

Central Tendency Reasonable Maximum 
Palhway HazardIndex CancerRsk H d l n d c x  Cancer Risk 

Ingestion of surface soil 5.15E-04 7.70E-07 6.53E-03 6.10E-05 

h a 1  contact with surface soil*- 5.18E-03 4.S6E-08 3.29E-02 1.8 1 E-06 
Inhalation of Indoor VOCs 3.86E-12 1.6 1 E48 6.45E-12 1.68E-07 

Inhalation of particulates from surface soil 1.76E-06 1.84E-05 

External Radiation 5.7SE-08 6.52847 
Total 5.70E-03 2.6SE-06 3.94Ed2 8.20E-05 

Dmnal contact with metals (except mercury) and radionuclids is considered insi&icant 
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SUMMARY OF RISK 
FUTURE ONSITE ECOLOGICAL RESEARCHER 

AREA OF CONCERN NO. 1 

Central Tendency Reasonable Maximum 
Pathwa! Haiard Index Cancer Risk Hazard Index Cancer Risk 

I 

Ingestion of surface soil 1.01E-03 9.42 E-07 3.59E-03 3.36E-06 
Inhalation of particulates born surface soil 4.30E-07 8.05E-07 
Dermal contact with surface soil* 3.43E-03 1.89E-08 1.9 1 E-02 1.05E-07 
Ingestion of surface water - Walnut Creek 2.13E-06 1.86E-11 1.82E-05 1.59E- 10 
Ingestion of surface water - Woman Creek 1.12E-06 1.03E-10 9.59E-06 8.85E-10 
Dcrmal contact with surface water - Walnut Creek 1.17E-04 2.97E-09 2.00E-04 5.09E-09 
Dmnal contact with surface water - Woman Creek 3.89E-05 5.OOE-10 6.66E-05 8.58E-10 
Exkmal Radiation 1.73EA8 2 .16M8 
Total 4.60E-03 2.30E-02 4.30E-06 1.41E-06 

Dermal contact with metals (except mercury) and radionuclides is amsidered insignificant 
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SUMMARY OF RISK 
FUTURE OFFSITE RESIDENT 

WALNUT CREEK 
AREA OF CONCERN NO. 1 

Central Tendency R d l c  Maximum 
Pathway Hazard Index C~mRitk Hlurdlndex Cancer Risk 

Ingestion of surface roil by an adutt* 
IngcAion of surface soil by a child* 
Carcinogenic effects of roil ingestion. 
Mulation ofparticulates from surfice soil** 
Dermal contad with surface soil* 
Ingestion of vegetables with soil deposition* 
Ingestion of hit with soil deposition* 
Ingestion of surface water 

0.00E+00 
O.OOE+OO 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
1.52E-06 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
4.77E-11 

0.00E+00 
0.00E+00 

O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
2.77E-05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00EMO 
2.89E-09 

Demul contact with surface water 8.36845 7.64E-09 5.9SE-04 1.8 1 E-07 
Total 8.51E-05 7.698-09 6.238-04 1.84E-07 

** Windborne amtamLunts fiom AOC No. 1 are not found in the air in sigrufunt conmtrdons at this location. 

Windborne conlamin~ts &om AOC No. 1 are not deposited in ri&icant concentra!ions rt thu loution. 
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SUMMARY OF RISK 
FUTURE OFFSITE RESIDENT 

WOMAN CREEK 
AREA OF CONCERN NO. 1 

Cen~ml Tendmq Reasonable Maximum 
Pathway Hazard Index Cancsr bsk Hauud Index Cancer b s k  

Ingestion of surf= soil by an adult* 
Ingestion of surface soil by a child. 
Carcinogenic eff& of soil ingetion. 
Inhalation of puticula!~ h surfkc soil 
Dmnal contact with nrrf.a soil, 
Ingestion of vegC(lb1cs with soil deposition* 
Ingestion of h i t  with soil deposition* 
Ingestion of surface water 
Dermal contaawithsurfw water 

0.00E+00 
0.00E+00 

0.00Ei-00 
0.00Ei-00 
0.00Ei-00 
0.00Ei-00 
8.01E-07 
2.78E-05 

Total 2.86E-05 

O.OOE+OO 

0.00Ei-00 
0.00Ei-00 
0.00Ei-00 

1.29E-09 
2.388-09 

8.26E- I O  

2.66E-10 

O.OOE+OO 
O.OOE+OO 

0 00E+00 

O.OOE+OO O.OOE+OO 
0.00Ei-00 O.OOE+OO 
o.OOE+OO 0.00E+00 
1.46E-05 1.6 1E-08 
1.98E-04 3.06E-08 
2.13E-04 5.54E-08 

O.OOE+OO 8.68E-09 

U'indbome COCs &om AOC No. 1 surf.a soil are not deposited in rigruficrnt quantities at this -tor location 
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SUMMARY OF RISK 
CURRENT OFFSITE RESIDENT 

INDIANA SOUTH 
AREA OF CONCERN NO. 2 

Central Tendcnq Reasonable Maximum 
Pathway Hazard Index Cancer Risk Hazard Index Cancer R s k  

Ingestion of surface soil by an adult* 0.00E+00 0.00E+00 O.OOE+OO O.OOE+OO 
Ingestion of surface soil by a child* 0.00E+00 0.00E+00 O.OOE+OO O.OOE+OO 
Carcinogenic effects of soil ingestion* 0.00EM0 0.00EM0 O.OOE+OO 0.00E+00 

0.00E+00 0.00E+00 Dmnrl contact with surface roil' 0.00Ec00 0.00E+00 
Ingestion of vegetables with soil deposition. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Mulrtion of puticulaks from surface soil O.OOE+OO 8.638- 13 O.OOE+OO 9.07E- 1 2 

Ingestion of fruit with roil deposition* O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO 
Total 0.00Ec00 8.63E-13 O.OOE+OO 9.07E-11 

Windborne contMinrntr from AOC No. 2 are not dcpositcd in signi fhnt  amcentrations rt this loution 
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SUMMARY OF RISK 
CURRENT OFFSITE RESIDENT 

SOUTHEAST 
AREA OF CONCERN NO. 2 

Central Tendency puumablc Maximum 
Pathway HazvdIndex CmcerRisk H d I n d c x  CMW Risk 

1.29E-11 Ingestion of surface roil by an .dub 
Ingestion of surfice coil by a child 3.30E-1 I 1.ZOE-IO 
Clrcinogmic cffed~ of soil ingation 1.24E- 13 1.73E-12 
Inhalation of puticulaks fiom surface roil O.OOE+OO 5.72E-11 O.OOE+OO 6.01E-IO 
h a 1  contad with surface soil' 6.538-14 2 3SE-18 2.OZE-I2 2.43E-16 

2.84E-11 Ingestion of vegetables with soil deposition 3.4lE-I I 1.14E- 12 
3.48E-11 Ingestion of hit with coil deposition 4.46E-11 1.49E- 12 
6.668-10 T a l  1.15E-IO 

2.768-1 2 

2.SSE-IO 
3.12510 

S.99E-11 7.03E-10 

Dermal contact with metals (cxapt mercury) and dionuclides is considered insigruficanl 
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SUMMARY OF RISK 
FUTURE OFFSITE RESIDENT 

WALNUT CREEK 
AREA OF CONCERN NO. 2 

Cmtnl Tmdenq Rusonable Maximum 
Pathway HnrudIndex C ~ c ~ r R i d c  Hazardlndex Cmcer Risk 

Ingestion of surface soil by an adult* 
Ingestion of surface soil by a child* 
Carcinogenic eff- ofsoil ingestion. 
Mulation of particulates from surface soil 
Dermal contacl with surface soil* 
Ingestion of \.cget.bles with soil deposition* 
Ingestion of h i t  with soil deposition' 
Ingestion of surface water 

0.00E40 
0.00E40 

0.00E40 
O.OOE+OO 
0 .00E40 
0.00E+00 
1.52E-06 

0.00EM0 
2.60E-12 
O.OOE+OO 
0.00EM0 
0.00E+00 
4.77E-11 

0.00E40 
0 .00E40 

O.OOE+OO 

0.00E40 0.00EUIO 
0.00E+00 0 .00EW 
0.00E+00 0.00E40 
Z . ~ E - O S  2.89E-09 

O.OOE+OO 2.73E-11 

Dermal contad with surface water 8.36E-05 7.64E-09 5.9JE-04 1.81E-07 
Total 8.51E-05 7.69E-09 6.23E-04 1.84E-07 

Windborne conurninmu from AOC No. 2 are not deposited in stgrufiunt concmtnlions a! this loution. 
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SUMMARY OF RISKS 
HYPOTHETICAL RESIDENT 

SPECIAL CASE METALS 
AREA OF CONCERN NO. 1 

Centnl Tendency R u t d i e  Maximum 
Pathway Hazard Indcx CancerRisk HazardLndex ChncerRidC 

lngestion of groundwater 2.04E+00 2.07E-05 1.45E+01 4.92844 
Total 2.04E+00 2.07E-05 1.45E+01 4.92M4 

Sheet 1 d 1 
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SUMMARY OF RISKS 
HYPOTHETICAL RESIDENT 

SPECIAL CASE PAHS 
AREA OF CONCERN NO. 1 

lngation of surface soil by M adult 
Ingation of surfice soil by a child 

1 .7'7E-06 8.29Eo6 
2.12E-05 7.74Eo5 

cuclnogenic cffcd~ of soil ingestion 1 .WE47 2.30E-06 
2.30E-06 Total 2.30E-05 1.90E-07 8.56WS 

(AOCIPAHS XLS SUMMARV)(W3l?d53 15 PM) 
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SUMMARY OF RISKS 
HYPOTHETICAL RESIDENT 
SPECIAL CASE CHEMICAL 

MAXIMUM 

Central Tmdency ~urorubk h4rximum 

Prthwry Huud Index CuIcCrRlsk H d I n d e x  c.nCa Risk 

Ingestion of p n w  0.00E+00 4.74E-04 0.00E+00 1.12E-02 
Totd 0.00E+00 4.74844 0.00E-W 1.12E42 

L 
t- 

V N L M A X  XLS Surnrnmy)(3nliV54 31 PM) S h e d  3 of 3 
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ATTACHMENT H4 
RADIATION DOSE CALCULATIONS 

(404015300098-86?J(R7-ATT.COV)(03/30/95 12:23run) 



ATTACHMENT H4-1 
CI ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

CURRENT ONSITE INDUSTRLAL WORKER 

6 otal D a e  

AOC No. 1 
Exposure Assumptions CT RME CT RME CT RME 

CC = Contaminant Concentration (pCikg) 2.95E+04 2.9SE+04 8.13E+05 8.13Ei.05 
IR = Ingestion Rate (rng/day) 10 50 10 50 
EF = Dose Frequency (daydyear) 219 250 219 250 
WF = Weighting Factor 0.17 0.17 0.17 0.17 
FC = Fraction Contaminated (unitless) 0.9 1 .o 0.9 1 .o 
CF = Conversion Factor (kg/rng) 
Annual Radionuclide intake (pCi/year)b 

1E-06 IE-06 1E-06 1 E-06 
9.89E+00 6.28E+01 2.72Ei.02 1.73Ei.03 

Effective Dose Coefficient (rnredpCi) 3.648-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 3.60E-02 2.28E-01 1.41E-02 8.95E-02 5.01E-02 3.1 8E-01 

AOC No.2 
CC = Contaminant Concentration (pCi/kg) 1.45E+03 1.45E+03 1.03E+04 1.03Ei-04 

EF = Dose Frequency (daydyear) 219 250 219 250 
WF = Weighting Factor 0.17 0.17 0.17 0.17 
FC = Fraction Contaminated (unitless) 0.9 1 .o 0.9 0.9 

IR = Ingestion Rate (mg/day) I O  50 I O  50 

CF = Conversion Factor (kg/rng) 
Annual Radionuclide Intake (pCi/year)b 

1E-06 1E-06 IE-06 1 E-06 
4.86E-01 3.08E+00 3.46E+00 1.98Ei.01 

Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.188-05 5.18E-05 
- )  Committed Effective Dose Equivalent (mrerdyear)' 1.77E-03 1.12E-02 1.79E-04 1.02E-03 1.95E-03 1.22E-02 

CT - Central Tendency 
Rh4E - Reasonable Maximum Dose 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
bAnnual Radionuclide Intake = CC x IR x EF x FC x WF x CF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 

Sheet I of I 



ATTACHMENT H4-2 
ANNUAL RADIATION DOSE FROM INHALATION OF 

SURFACE SOIL PARTICULATES 
CURRENT ONSITE INDUSTRIAL WORKERS 

- - 
Total Dose" Americium-241 Plutonium-239/240 

Exposure Assumptions CT RME CT RME CT M E -  - 
AOC No. 1 

CC = Contaminant Concentration w i / m 3 >  
IR = Inhalation Rate (m'h)  
EF = Exposure Frequency (days/year) 
W = Weighting Factor 
RD = Respiratory Deposition Factor 
ET = Exposure Time (hrs/day) 
Annual Radionuclide Intake @Cdyear)b 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mrem/year)' 

AOC No. 2 
cc = contaminant Concentration (pci/m') 
IR = Inhalation Rate (m'h)  
EF = Exposure Frequency (daydyear) 
W = Weighting Factor 
RD = Respiratory Deposition Factor 
ET = Exposure Time (hrs/day) 
Annual Radionuclide Intake @Cl/year)b 
Effective Dose Coefficient (mrern/pCi) 
Committed Effective Dose Equivalent (mredyear)" 

4.09E-04 4.09E-04 1.13E-02 1.13E-02 
0.83 0.83 0.83 0.83 
219 250 219 250 

0.17 0. I7 0.17 0.17 
1 1 1 1 

7.2 8.0 7.2 8.0 
9.10E-02 1.15E-01 2.51EMO 3.19E+00 

- 4.44E-0 1 4.44E-01 3.08E-01 3.08E-0 1 
4.04E-02 5.12E-02 7.74E-01 9.82E-0 1 8.15E-0 1 1 03EJ-00 

2 13E-05 2 13E-05 I 53E-04 153E-04 
0 83 0 83 0 83 0 83 
219 250 219 250 

0 17 0 17 0 17 0 17 
1 1 1 1 

7 2  8 0  7 2  8 0  
4 74E-03 6 01E-03 3 40E-02 4 32E-02 
4 44E-0 1 4 44E-01 3 08E-01 3 08E-01 
2 10E-03 2 67E-03 1 05E-02 1 33E-02 126E-02 1606- 

I - 

Note 
CT - Central Tendency 
RME - Reasonable Maximum Exposure 
"Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 

Annual Radionuclide Intake = CC x IR x EF x WF x RD x ET 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 

I 



ATTACHMENT H4-3 
ANNUAL RADIATION DOSE FROM EXTERNAL IRRADIATION 

CURRENT ONSITE INDUSTRIAL WORKERS 
~ ~~~ 

Americium-241 Plutonium-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No. 1 
CC = Soil Concentration (pCikg) 
SD = Soil Density (kg/rn3) 
D = Soil Depth (m) 
(1 - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation (pCi/m2)b 
External Dose Conversion Factor (mrernhr per pCi/rn2) 
WF = Weighting Factor 
EF = Exposure Frequency (hours/year) 
Annual Radiation Effective Dose Equivalent (mrem/year)' 

AOC No.2 
CC = Soil Concentration (pcikg) 
SD = Soil Density (kg/rn3) 
D = Soil Depth (m) 
(1 - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation (pCi/rnz)b 
External Dose Conversion Factor (mremhr per pCi/rn2) 
WF = Weighting Factor 
EF = Exposure Frequency (hourdyear) 
Annual Radiation Effective Dose Equivalent (mredyear)' 

2.95E+04 2.95E+04 8.13E45 8.13E45 
1,840 1,840 1,840 1,840 
0.051 0.051 0.05 1 0.05 1 
0.50 0.80 0.50 0.80 

1.39Ei-06 2.22E+06 3.81E47 6.10E47 
3.41E-10 3.41E-10 4.318-12 4.31E-12 

0.17 0.17 0.17 0.17 
1.58E+03 1.80E43 1 .%E43  1.80E43 
1.27E-01 2.31E-01 4.41E-02 8.05E-02 1.71E-01 3.12E-01 

1.45843 1.45E43 1.03E+04 1.03E+04 
1,840 1,840 1,840 1,840 
0.051 0.051 0.05 1 0.05 1 
0.50 0.80 0.50 0.80 

6.80E+04 1.09E45 4.858+05 7 .75845 

0.17 0.17 0.17 0.17 
1 .58843  1.80Ei-03 1 .58843 1.80E43 

3.41 E-10 3.41E-10 4.3 1 E-12 4.31E-12 

6.228-03 1.14E-02 5.608-04 1.02E-03 6.788-03 1.248-02 
~~ ~ 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Exposure is the sum of the Effective Dose Equivalents for Am-241 and Pu-239/240. 
Areal External Irradiation = CC x SD x D x ( 1  - Se) 
Annual Radiation Effective Dose Equivalent = External Irradiation x External Dose Conversion Factor x WF x EF 
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ATTACHMENT H4-4 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

FUTURE ONSITE INDUSTRIAL/OFFICE WORKER 

Americium-241 PI utonium-239/240 Total Dase' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No.1 
CC = Contaminant Concentration (pCi/kg) 2.95E+04 2.95E+04 8.13E+05 8.13E+05 
IR = Ingestion Rate (mg/day) 5 50 5 50 
EF = Exposure Frequency (daydyear) 219 250 219 250 
FC = Fraction Contaminated (unitless) 0.9 1 0.9 1 
CF = Conversion Factor (kg/mg) IE-06 1E-06 1 E-06 1 E-06 
Annual Radionuclide Intake (pCi/year)b 2.91E+01 3.69E+02 8.01E+02 1.02E+04 
Effective Dose Coefficient (mredpci) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 1.06E-01 1.34E+00 4.15E-02 5.26E-01 1.47E-01 1.87E+00 

AOC No.2 
CC = Contaminant Concentration (pCi/kg) 1.45E+03 1.45E+03 1.03E+04 1.03E+04 
IR = Ingestion Rate (mg/day) 5 50 5 50 
EF = Exposure Frequency (dayslyear) 219 250 219 250 
FC = Fraction Contaminated (unitless) 0.9 1 0.9 1 
CF = Conversion Factor (kg/mg) 1E-06 1E-06 1 E-06 1 E-06 
Annual Radionuclide Intake (pCi/year)b 1.43E+00 1.81E+01 1.02E+01 1.29E+02 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.648-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 5.20E-03 6.60E-02 5.27E-04 6.69E-03 5.73E-03 7.27E-02 

30-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCi/kg) 6.94E+04 6.94E+04 1.83E+06 1.83E+06 
IR = Ingestion Rate (mg/day ) 5 50 5 50 
EF = Exposure Frequency (daysiyear) 219 250 219 250 
FC = Fraction Contaminated (unitless) 0.9 1 0.9 1 
CF = Conversion Factor (kg/mg) 1E-06 1E-06 1 E-06 1 E-06 
Annual Radionuclide Intake (pCi/year)b 6.84E+01 8.68E+02 1.80E+03 2.28E+04 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 2.49E-01 3.16E+00 9.328-02 1.1 8E+00 3.42E-01 4.34E+00 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
*Total Dose is the sum of the committed Effective Dose Equivalents for Am-241 and h-239/240 
bAnnual Radionuclide Intake = CC x IR x EF x FC x CF 
"Committed Effective Dose Equi\ dlcnt = Annual Radionuclide Intdke x Effective Dose Coefficient 
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ATTACHMENT H4-5 
ANNUAL RADIATION DOSE FROM INHALATION 

OF SURFACE SOIL PARTICULATES 
FUTURE ONSITE INDUSTRIAL/OFFICE WORKER 

Americium-241 PlutoNum-239/240 Total Dose' 
Exposure Assumptions cr R M E  cr RME a R M E  

AOC No. 1 
cc = Contaminant Concentration (pci/m3) 
1R = Inhalation Rate (m'hr) 
EF = Exposure Frequency (daydyear) 
RD = Respiration Deposition Factor 
ET = Exposure Time (hrdday)  
Annual Radionuclide Intake (pCiyear)b 
Effective Dose Coefficient ( m r e d p C i )  
Committed Effective Dose Equivalent (mredyear)'  

AOC No.2 
cc = Contaminant Concentration (pci/m3) 
IR = Inhalation Rate (rn'hr) 
EF = Exposure Frequency (daydyear) 
RD = Respiration Deposition Factor 
ET = Exposure Time (hrdday) 
Annual Radionuclide Intake (pC;/year)b 
Effective Dose Coefficient ( m r e d p c i )  
Committed Effective Dose Equivalent (mredyear)'  

4.09E-04 4.09E-04 1.13E-02 1.13E-02 
0.63 0.83 0.63 0.83 
219 250 219 250 

1 1 1 1 
1.2 8 7.2 8 

4.06E-01 6.79E-03 1.12E+01 1.88E+01 
4.44E-01 4.44841 3.08E-01 3.08E-01 
1.80E-01 3.01E-01 3.468+00 5.788+00 3.64E+00 6.08E+00 

2.13E-05 2.13E-05 1.54E-04 1.54E-04 
0.63 0.83 0.63 0.83 
219 250 219 250 

1 1 1 1 
7.2 8 7.2 8 

2.12E-02 3.54E-02 1.53E-01 2.56E-01 
4.44E-01 4.44E-01 3.08E-01 3.08E-01 
9.39E-03 1.57E-02 4.71E-02 7.87E-02 5.65E-02 9.44E-02 

30-Acre Maximum Exposure Area 
CC = Contaminant Concentration ( p ~ i / m ' )  8.11E-04 8.11E-04 2 15E-02 2.158-02 
IR = Inhalation Rate (m'ihr) 0.63 0.83 0.63 0.83 
EF = Exposure Frequency (daydyear) 219 250 219 250 

.' RD = Respiration Deposition Factor 1 1 1 1 
ET = Exposure Time (hrdday) 7.2 8 7.2 8 
Annual Radionuclide Intake (pCi/year)b 8.06E-01 1.35E+00 2.14E+01 3.57E+01 
Effective Dose Coefficient ( m r e d p C i )  4.44E-0 1 4.44E-0 1 3.08E-0 1 3.08E-0 1 
Committed Effective Dose Equivalent (mredyear)'  3.58E-01 5.98E-01 6.58E+OO l.lOE+Ol 6.94E-tOO 1.16E+01 

Note. 
CT - Central Tendency 
KME - Reasonable Maximum Exposure 
'Total Dose is the sum ofthe Committed Effective Dose Equivalenk for ,4111-241 and Pu-2391240 

'Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 
Annual Radionuclide Intake = CC x lR x EF x RD x ET 



ATTACHMENT H4-6 
ANNUAL RADIATION DOSE FROM EXTERNAL IRRADIATION 

FUTURE ONSITE INDWSTRIAWOFFICE WORKER 

Americium241 PlutOnium-239/240 Total Dose’ 
Exposure Assumptions CT RME CT RME cr RME 

AOC No.1 
CC = Soil Concentration (pCi/kg) 
SD = Soil Density (kg/m’) 
D = Soil Depth (m) 
( I  - Se) = Gamma Shielding Factor (unitless) 
Areal External lrradiation (pCi/m’)b 

EF = Exposure Frequency (hoursfyear) 1.588+03 1.80E43 1.58E43 1.80E43 
External Dose Conversion Factor (rnremhr per pCi/m2) 3.41E-IO 3.41E-IO 4.318-12 4.318-12 

Annual Radiation Effective Dose Equivalent (mrern/yearP 7.458-01 1.36Ei-00 2.59841 4.73841 1 E m  1.83E+00 

2.95844 2 . 9 5 8 4  8.13E45 8.13E45 
1.840 1.840 1.840 1,840 
0.05 I 0.051 0.05 1 0.05 1 

0.5 0.8 0.5 0.8 
1.39E+06 2 . 2 2 8 6  3.81E47 6.10E-147 

AOC No.2 
CC = Soil Concentration (pCi/kg) 
SD = Soil Density (kg/m’) 
D = Soil Depth (m) 
( 1  - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation (pCi/m2)b 

1.45843 1.45843 1.03E+4M 1.03E+04 
1.840 1.840 1.840 1.840 
0.05 I 0.05 1 0.051 0.05 1 

0.5 0.8 0.5 0.8 
6.80644 1.09E45 4.85845 7.75EN5 

External Dose Conversion Factor (mrem/hr per pCi/m2) 3.41E-IO 3.41E-IO 4.318-12 4.31E-12 
EF = Exposure Frequency (hourslyear) 1.588+03 1.80E43 1.58843 1.80E43 
Annual Radiation Effective Dose Equivalent (mrerdyw)‘ 3.66E-02 6.68s-02 3.298-03 6.028-03 3.99E-02 7.28E-02 

30-Acre Maximum Exposure Area 
CC = Soil Concentration (pCi/kg) 
SD =Soil Density (kg/rn’) 
D = Soil Depth (rn) 
( I  - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation @Ci/m2)b 

EF = Exposure Frequency (hoursfyear) I .58E+03 1.80Ei.03 1.58843 1.80EM3 
Annual Radiation Effective Dose Equivalent (rnredyear)‘ I .75E+00 3.2OE+00 5.828-01 1.06Ei-00 2 . 3 3 E m  4.26E+00 

External Dose Conversion Factor (mremlhr per pCi/rn’) 3.41E-10 3.41E-IO 4.318-12 4.318-12 

6.946+04 6.94844 1.83E+06 1 . 8 3 M  
1,840 1,840 1,840 1,840 
0.05 I 0.05 I 0.05 1 0.05 1 

0.5 0.8 0.5 0.8 
3.26E+06 5.21E+06 8.57E47 1.37EN8 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
‘Total Dose IS the sum of the Eftective Dobe huivalents for Am-241 and Pu-239/240 

Areal External Irradiation = CC x SD x D x ( I  - Se) 
Annual Effective Dose Equivalent = Areal External Irradiation x External Dose Conversion Factor x EF 



ATTACHMENT H4-7 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

FUTURE ONSITE ECOLOGICAL WORKER 

Americium-241 Plutodum-239/240 TOW Dose' 
Exposure Assumptions CT RME cr RME C T R M E  

AOC No.1 
CC = Contaminant Concentration (pcikg) 2.958+04 2 . 9 5 8 4  8.13E45 8.13Ei-05 
IR = Ingestion Rate (mg/day) 33 106 33 106 
EF = Exposure Frequency (daydyear) 65 65 65 65 
FC = Fraction Contaminated (unitless) 0.9 I 0.9 1 

IE-06 1E-06 1 E-06 1 E-06 
5.70E+01 2.03E+02 1.57EM3 5.60EtO3 

CF = Conversion Factor (kging) 
Annual Radionuclide Intake (pCi/year)" 

Committed Effective Dose Equivalent (mredyear)' 2.08E-01 7.4 IE-01 8.13E-02 2.90E-01 2.89E-01 1.03E+00 
Effective Dose Coefficient (rnrern/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 

AOC No.2 
CC = Contaminant Concentration (pCilkg) 1.458+03 1 . 4 5 6 4 3  1.03E+04 1.03E+04 
IR = Ingestion Rate (mg/day) 33 106 33 106 
EF = Exposure Frequency (dayslyear) 65 65 65 65 
FC = Fraction Contaminated (unitless) 0.9 I 0.9 1 
CF = Conversion Factor (kg/mg) 
Annual Radionuclide Intake (pCi/year)" 

IE-06 1E-06 1 E-06 1 E-06 
2.80E+00 9.99E+OO 1.99E+01 7.12E41 

Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mrem/year)' 1.02E-02 3.648-02 1.03E-03 3.69E-03 1.12E-02 4.01E-02 

50-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCi/kg) 5.88E+04 5.88EtO4 1.24E+06 1.24E+06 

EF = Exposure Frequency (dayslyear) 65 65 65 65 
IR = Ingestion Rate (mglday) 33 106 33 106 

FC = Fraction Contaminated (unitless) 0.9 1 0.9 1 
CF = Conversion Factor (kg/mg) 1E-06 IE-06 1 E-06 1E-06 
Annual Radionuclide Intake (pCi/year)" I .  14E+02 4.05Et02 2.40E+03 8 .57843  
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (~nrem/year)~ 4.13E-01 1.48E+00 1.24E-01 4.44E-01 5.388-01 1.92E+00 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 

'Total Dose IS the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239R40 
Annual Radionuclldc lniake = CC x IR x EF x FC x CF 
Committed Effectlve Dose Equivaleni = Annual Radionuclide intake x Effective Dose Coefficient 
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ATTACHMENT H4-8 
ANNUAL RADIATION DOSE FROM INHALATION OF SURFACE 

SOIL PARTICULATES 
FUTURE ONSITE ECOLOGICAL WORKER 

- - 
- Americium-241 Plutonium-239/240 Total Dose' 
- Exposure Assumptions CT RME CT RMX CT RME 

AOC No. 1 
cc = Contaminant Concentration @ci/rn3) 
E? = Inhalation Rate (rn3/hr) 
EF = Exposure Frequency (daydyear) 
RD = Repiratory Deposition Factor 
ET = Exposure Time (hrdday) 7.2 8 7.2 8 
Annual Radionuclide Intake @Ci/year)b 1.59E-01 2.98E-01 4.39E+00 8.23E+00 
Effective Dose Coefficient (mredpCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-0 1 
Committed Effective Dose Equivalent (mredyear)' 7E-02 1.32E-01 1.35EM0 2.53EMO 1.42E+00 2 . 6 7 E X  

4.09E-04 4.09E-04 1 .13E-02 1.13E-02 
0.83 1.40 0.83 1.40 

65 65 65 65 
1 1 1 1 

AOC No.2 
cc = Contaminant Concentration @ci/rn3) 2.13E-05 2.1 3E-05 1.53E-04 1 S3E-04 
IR = Inhalation Rate (rn3/hr) 0.83 1.40 0.83 1.40 
EF = Exposure Frequency (daydyear) 65 65 65 65 

ET = Exposure Time (hrdday) 7.2 8 7.2 8 

Effective Dose Coefficient (mredpCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-0 1 
Committed Effective Dose Equivalent (mredyear)' 3.67E-03 6:88E-03 1.83E-02 3.43E-02 2.20E-02 4.12E-02 

RD = Repiratory Deposition Factor 1 1 1 1 

Annual Radionuclide Intake @Ci/year)b 8.27E-03 1.55E-02 5.94E-02 I .  1 1E-01 

SO-Acre Maximum Exposure Area 
cc = Contaminant Concentration @cl/m3) 
IR = Inhalation Rate (m3/hr) 
EF = Exposure Frequency (daydyear) 
RD = Repiratory Deposition Factor 
ET = Exposure Time (hrdday) 
Annual Radionuclide Intake (pCi/year)b 

7.28E-04 7.28E-04 1.55E-02 1.55E-02 
0.83 1.40 0.83 1.40 

65 65 65 65 
1 1 1 1 

7.2 8 7.2 8 
2.83E-01 5.30E-01 6.02E+00 1.13E+01 

Effective Dose Coeficient (mredpC1) 4 44E-01 4 44E-01 3 08E-01 3 08E-01 
Committed Effective Dose Equivalent (mredyear)' 1 26E-01 2 3%-01 1 85E+00 3 48E+00 1 98E+00 3 71E+Cc 

Note 
CT - Central Tendency 
RME - Reasonable Maxlmum Exposure 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-2391240 
bAnnual Radionuclide Intake = CC x IR x RD x EF x ET 
'Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H4-9 
ANNUAL RADIATION DOSE FROM INCIDENTAL INGESTION OF SURFACE 

WATER (WALNUT AND WOMAN CREEKS) 
FUTURE ONSITE ECOLOGICAL WORKER 

Americium-241 Plutonium-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

Walnut Creek 
CC = Contaminant Concentration (pCi/L) 5E-03 5E-03 2.6OE-02 2.6OE-02 
IR = Ingestion Rate (whours) 0.01 0.05 0.01 0.05 
ER = Exposure Rate (hourslday) 1 1 1 1 
EF = Exposure Frequency (dayslyear) 7 12 7 12 
Annual Radionuclide Intake (pCi/year)b 3.50E-04 3E-03 1.82E-03 1 S6E-02 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mremiyear)' 1.27E-06 1.09E-05 9.438-08 8.08E-07 1.37E-06 1.17E-05 

Woman Creek 
CC = Contaminant Concentration (pCi/L) 6.30E-02 6.3OE-02 2.37E+00 2.37E+00 
IR = Ingestion Rate (Wday) 0.0 1 0.05 0.01 0.05 
ER = Exposure Rate (hourdday) 1 1 1 1 
EF = Exposure Frequency (daydyear) 7 12 7 12 
Annual Radionuclide Intake (pCi/year)b 4.41E-03 3.78E-02 1.66E-01 1.42E+O 
Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mrem/year)c 1.61E-05 1.38E-04 8.59E-06 7.37E-05 2.46E-05 2.1 1E-04 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
"Total Dose is the sum of the committed Effective Dose Equivalents for Am-241 and Pu-2391240 
bAnnual Radionuclide Intake = CC x IR x ER x EF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H4-10 
ANNUAL RADIATION DOSE FROM EXTERNAL IRRADIATION 

FUTURE ONSITE ECOLOGICAL WORKER 

Americium-241 Plutodum-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No.1 
CC = Soil Concentration (pCi/kg) 2.958+04 2.95Ei-04 8.13E45 8.13E45 
SD = Soil Density (kg/rn') 1,840 1,840 1,840 1,840 
D = Soil Depth (m) 0.051 0.051 0.05 1 0.05 1 

Areal External Irradiation (pCi/m')b 2.22E46 2 .77846 6.10Ei-07 7.63E47 

EF = Exposure Frequency (hours/year) 4 .68842 4.68E42 4.68E42 4.68EN2 
Annual Radiation Effective Dose Equivalent (mredyear)' 3.548-01 4.428-01 1.23E-01 1 S4E-01 4.77E-01 5.968-01 

(1 - Se) = Gamma Shielding Factor (unitless) 0.8 1 0.8 1 

External Dose Conversion Factor (mremhr per pCi/m2) 3.41 E-10 3.41 E-10 4.3 1E-12 4.3 1 E-1 2 

AOC No.2 
CC = Soil Concentration (pcikg) 1.458+03 1.45Ei-03 1.03Ei-04 1.03E+04 
SD = Soil Density (kg/rn') 1,840 1,840 1.840 1,840 
D = Soil Depth (m) 0.051 0.051 0.05 1 0.05 1 

Areal External Irradiation ( pCi/ni' ) 1.09E45 1.36E+05 7.75Ei-05 9.69E305 

EF = Exposure Frequency (houdyear) 4.68E+02 4.68842 4.68842 4.68E42 

(1 - Se) = Gamma Shielding Factor (unitless) 0.8 1 0.8 1 

External Dose Conversion Factor (rnrem/hr per pCi/m2) 3.41 E-1 0 3.41 E- 10 4.31 E-1 2 4.31 E-1 2 

Annual Radiation Effective Dose Equivalent (mredyear)' 1.748-02 2.17E-02 1 S6E-03 1.968-03 1.898-02 2.37E-02 

SO-Acre Maximum Exposure Area 
CC = Soil Concentration (pCi/kg) 5 .88844 5.88Ei-04 1.24E46 1.24846 
SD = Soil Density (kg/m3) 1.840 1,840 1,840 1,840 
D = Soil Depth (rn) 0.051 0.051 0.05 1 0.05 1 
(1 - Se) = Gamma Shielding Factor (unitless) 0.8 1 0.8 1 
Areal External Irradiation (pCi/m')' 4.42S+06 5.52E+06 9.348307 1.17E48 
External Dose Conversion Factor (mrendhr per pCi/rn2) 3.41E-10 3.41E-10 4.318-12 4.338-12 
EF = Exposure Frequcncy (hour\/ycnr) 4.68E+02 4.688+02 4.68E42 4.68E42 
Annual Radiation Ettcclivc Dwc Equrvalcnt (mrcidyear) '  7 05E-01 8.81E-01 1.88E-01 2.358-01 8.938-01 1,12E+00 

- Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Effective Doze Equivalents for Am-241 and Pu-239/240 
bAreaI External Irradiation = CC x SD x D x ( 1  - Se) 
'Annual Radiation Effective Dow Equivalent = External Irradiation x External Dose Conversion Factor x EF 
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ATTACHMENT H4-11 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

FUTURE ONSITE OPEN SPACE USE 

Total Dose' Americium-24 1 Plutonium-239040 
Exposure Assumptions CT RME a- RME cr RME 

AOC No.1  
CC = Contaminant Concentration (pCi/kg) 2.95E+04 2.95E+04 8.13E+05 8.13E+05 
IR = Ingestion Rate (mg/visit)b 9 6  60.0 9.6 . 60.0 
EF = Exposure Frequency (visits/year) 10 25 10 25 
CF = Conversion Factor (kg/mg) 1 E-06 1E-06 1 E-06 1 E-06 
Annual Radionuclide Intake (pCi/year)' 2.83E+00 4.43E+01 7.80E+01 1.22EM3 
Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mrem/year)d 1.03E-02 1.61E-01 4.04E-03 6.32E-02 1.44E-02 2.24E-01 

AOC No.2 
CC = Contaminant Concentration (pCi/kg) 1.45E+03 1.456+03 1.03E+04 1.03E+04 
IR = Ingestion Rate (mg/visit)b 9.6 60.0 9.6 60.0 
EF = Exposure Frequency (visits/year) 10 25 I O  25 
CF = Conversion Factor (kghg)  
Annual Radionuclide Intake (pCi/year)' 

1 E-06 1E-06 1 E-06 1E-06 
1.39E-01 2.18E+00 9.92E-01 1.55E+01 

Effective Dose Coeficient (mremlpci) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mrem/year)d 5.07E-04 7.92E-03 5.14E-05 8.03E-04 5.58E-04 8.72E-03 

-~ 

Note 
CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and h-2391240 

3hild/Adult Weighted 
Annual Radionuclide Intake CC x IR x EF x CF 

dCommitted Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficienl 



ATTACHMENT H4-12 
ANNUAL RADIATION DOSE FROM INHALATION OF SURFACE 

SOIL PARTICULATES 
FUTURE ONSITE OPEN SPACE USE 

- 
- Americium-24 1 Plutonium-239/240 Total Dose' 

- Exposure Assumptions CT RME CT RME CT RME 
AOC No. 1 
cc = Contaminant Concentration @ci/m3) 4.09E-04 4.09E-04 1.13E-02 1.13E-02 
IR = Inhalation Rate (m3/hr) 0.83 1.40 0.83 1.40 
EF = Exposure Frequency (visits/year) 10 25 10 25 

ET = Exposure Time (hrs/visit) 
Annual Radionuclide Intake @C;/year)b 

RD = Respiratory Deposition Factor 1 1 1 1 
1.5 5.0 1.5 5.0 

5.09E-03 7.16E-02 1.41E-01 1.98E+00 
Effective Dose Coefficient (mredpCi) 4.44E-0 1 4.44E-0 1 3.08E-0 1 3.08E-0 1 
Committed Effective Dose Equivalent (mrerdyear)" 2.26E-03 3.18E-02 4.33E-02 6.09E-01 4.56E-02 6.41E-01 

AOC No.2 
cc = Contaminant Concentration @ci/m'> 
IR = Inhalation Rate (m3/hr) 

2.13E-05 2.13E-05 1.53E-04 1.53E-04 
0.83 1.40 0.83 1.40 

EF = Exposure Frequency (visitdyear) 10 25 10 25 

ET = Exposure Time (hrs/visit) 1.5 5.0 1.5 5.0 
RD = Respiratory Deposition Factor 1 1 1 1 

Annual Radionuclide Intake @Ci/year)b 2.65E-04 3.73E-03 1.90E-03 2.68E-02 
Effective Dose Coefficient (mredpCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-0 1 
Committed Effective Dose Equivalent (mendyear)' 1E-04 1.66E-03 5.87E-04 8.25E-03 7.04E-04 9.90E-03 

Note 
CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose IS the sum o f  the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 

Annual Radionuclide Intake = CC x IR x EF x RD x ET 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H4-13 
ANNUAL RADIATION DOSE FROM INCIDENTAL INGESTION OF SURFACE 

WATER (WALNUT AND WOMAN CREEKS) 
FUTURE ONSITE OPEN SPACE USE 

CC = Contaminant Concentration (pCi/L) 
IR = Ingestion Rate (L/hour) 
ET = Exposure Time (hourshisit) 
EF = Exposure Frequency (visits/year) 
Annual Radionuclide Intake (pCi/year)b 

5E-03 5E-03 2.6OE-02 2.6OE-02 
0.025 0.050 0.025 0.050 

0.5 1 .o 0.5 1 .o 
5 15 5 ,  15 

3.13E-04 3.75E-03 1.63E-03 1.95E-02 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mrem/year)c 1.14E-06 1.37E-05 8.42E-OS 1.01E-06 1.228-06 1.47E-05 

Woman Creek 
CC = Contaminant Concentration (pCi/L) 6.30E-02 6.30E-02 2.37E+00 2.37E+00 
IR = Ingestion Rate (Lhour) 0.025 0.050 0.025 0.050 

EF = Exposure Frequency (visitdyes) 
Annual Radionuclide Intake (pCi/year)b 

ET = Exposure Time (hourshisit) 0.5 1 .o 0.5 1 .o 
5 15 5 15 

3.94E-03 4.73E-02 1.48E-01 1.78E+W 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 1.43E-05 1.72E-04 7.67E-06 9.21E-05 2.208-05 2.648-04 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
Annual Radionuclide Intake = CC x IR x ET x EF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 
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ATTACHMENT H4-14 
ANNUAL RADIATION DOSE FROM EXTERNAL IRRADIATION 

FUTURE ONSITE OPEN SPACE USE 

Americium-Ul PiutoniUm-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No. 1 
CC = Soil Concentration (pCi/kg) 2.958+04 2.958+04 8.13Ei-05 8.13845 
SD = Soil Density (kg/m3) 1,840 1,840 1,840 1.840 
D = Soil Depth (m) 0.051 0.051 0.05 1 0.05 1 

Areal External Irradiation (pCi/m2)b 2.228+06 2.778+06 6.10E+07 7.638+07 
( 1  - Se) = Gamma Shielding Factor (unitless) 0.80 1 0.80 1 

EF = Exposure Frequency (houdyear) 24 120 '24 120 
External Dose Conversion Factor (mrem/hr oer DCi/m2) 3.41 E- 10 3.41 E- 10 4.3 1 E- 12 4.3 1 E- 12 

Annual Radiation Effective Dose Equivalent (mrem/year)c 1.81E-02 1.13E-01 6.31E-03 3.958-02 2.458-02 1.53E-01 

AOC No.2 
CC = Soil Concentration (pCikg) 
SD = Soil Density (kg/m3) 
D = Soil Depth (m) 
(1 - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation (pCi/mz)b 

1.45E43 1.458+03 1.03E+04 1.03E+04 
1,840 1,840 1,840 1,840 
0.051 0.051 0.05 1 0.05 1 
0.80 1 .oo 0.80 1 .oo 

1.09E+05 1.36845 7.75E45 9.698+05 
External Dose Conversion Factor (mrem/hr per pCi/m2) 3.41E-10 3.41 E- 10 4.3 1E-12 4.3 1 E- 12 
EF = Exposure Frequency (houdyear) 24 120 24 120 
Annual Radiation Effective Dose Equivalent (mrem/year)c 8.91E-04 5.57E-03 8.028-05 5.01E-04 9.71E-04 6.07E-03 

~~ ~ 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Effective Dose Equivalents for Am-241 and Pu-239/240 
bAreal External lrradiatlon = CC x SD x D x (1  - Se) 
'Annual Radiahon Effective Dose Equivalent = External Irradiation x External Dose Conversion Factor x EF 
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ATTACHMENT H4-18 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Americium-241 Plutonium-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No.1 
CC = Contaminant Concentration (pcikg) 2.95E+04 2.95E+04 8.13E+05 8.13E+05 

EF = Exposure Frequency (dayslyear) 234 350 234 350 

Annual Radionuclide Intake (pCi/year)' 2.908+02 1.24E+O3 7.99E+03 3.41Ei-04 

Committed Effective Dose Equivalent (mrem/year)d 1.06E+W 4.51E+oO 4.14E-01 1.77E+00 1.47E+00 6.28E+00 

IR = Ingestion Rate (mg/day)b 42 120 42 120 

CF = Conversion Factor (kg/mg) 1E-06 1E-06 1 E-06 1E-06 

Effective Dose Coefficient (rnrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 

AOC No.2 
CC = Contaminant Concentration (pCi/kg) 1.45E+03 1.45E+03 1.03E+04 1.03E+04 

EF = Exposure Frequency (daydyear) 234 350 234 350 

Annual Radionuclide Intake (pCi/year)' 1.43E+01 6.09E+01 1.02E+02 4.34E+02 

IR = Ingestion Rate (mg/day)b 42 120 42 120 

CF = Conversion Factor (kg/mg) 1E-06 1E-06 1 E-06 1 E-06 

Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.648-03 5.18E-05 5.188-05 
Committed Effective Dose Equivalent (rnrem/year)d 5.19E-02 2.22E-01 5.26E-03 2.258-02 5.71E-02 2.44E-01 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCilkg) 8.77E+04 8.77Ec04 4.03E+05 4.03E+05 

EF = Exposure Frequency (daydyear) 234 350 234 350 

Annual Radionuclide Intake (pCi/year)' 8.62E+02 3.68E+03 3.968+03 1.69E+04 

IR = Ingestion Rate (mg/day)b 42 120 42 120 

CF = Conversion Factor (kg/mg) 1E-06 1E-06 1 E-06 1 E-06 
. .  

Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.188-05 
Committed Effective Dose Equivalent (rnrem/year)d 3.14E+00 1.34E+O1 2.05E-01 8.77E-01 3.34E+00 1.43E+O1 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 

'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
bChild/Adult Weighted 

Annual Radionuclide Intake = CC x IR x EF x CF 
Comrmtted Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H4-19 
ANNUAL RADIATION DOSE FROM INHALATION 

OF SURFACE SOIL PARTICULATES 
HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Exposure Assumptions 
AOC No. 1 

- - 
Americium-241 Pluton,..-,,,. I.." ."I-.. ""a= 

cr R M E  cr R M E  CT R M E  
Total Dose' Americium-241 Plutonium-239/240 

Exposure Assumptions cr R M E  cr R M E  CT R M E  
AOC No. 1 
CC = Contaminant Concentration (p~i/m')  4.09E-04 4.09E-04 1.13E-02 1.13E-02 
IR = Inhalation Rate (m'hr) 0.63 0.83 0.63 0.83 
EF = Exposure Frequency (daydyear) 234 350 234 350 

ET = Exposure Time (hrdday) 
Annual Radionuclide Intake (pCi/year)b 

RD = Respiratory Deposition Factor 1 1 1 1 
15 24 1s 24 

9.04E-01 ' 2.8SE+00 2.SOE+Ol 7.88E+01 
Effective Dose Coefficient (mredpCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-01 
Committed Effective Dose Equivalent (mredyear)c 4.02E-01 1.27E+00 7.70E+00 2.438+01 8.10E+00 2.558+01 

AOC No.2 
CC = Contaminant Concentration (p~i/m')  2.138-05 2.13E-05 3.53E-04 1.53E-04 
IR = Inhalation Rate (m'hr) 0.63 0.83 0.63 0.83 
EF = Exposure Frequency (daydyear) 234 350 234 350 

ET = Exposure Time (hrdday) 15 24 I 5  24 
RD = Respiratory Deposition Factor 1 1 1 1 

Annual Radionuclide Intake (~Ci/year)~ 5E-02 1.49E-01 3.38E-01 1.07E+00 
Effective Dose Coefficient (mrem/pCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-01 
Committed Effective Dose Equivalent (mredyear)' 2.09E-02 6.59E-02 1.04E-01 3.298-03 1.25E-01 3.94E-01 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (p~i/m')  8.45E-04 8.45 E-04 3.90E-03 3.9OE-03 
IR = inhalation Rate (m'/hr) 0.63 0.83 0.63 0.83 

~- -- EF = Exposure Frequency (daydyear) 234 350 234 350 

~~ 

RD = Respiratorly Deposition Factor 1 1 1 1 
ET = Exposure Time (hrdday) 
Annual Radionuclide Intake (pCilyear)b 

15 24 15 24 
1.87E+00 5.89E+00 8.62E+OO 2.72E+01 

Effective Dose Coefficient (mrem/pCi) 4 44E-01 4 44E-01 3 08E-01 3 08E-01 
Committed Effective Dose Equivalent (mredyear)' 8 30E-01 2 62E+00 2 66E+00 8 37E+00 3 49E+00 1 10t+01 

Note 
CT - Central Tendency 
RME - Reasonable Maxlmum Exposure 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-24 1 and Pu-2391240 
bAnnual Radionuclide Intake = CC x IR x EF x RD x ET 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 

S I l C C l  I L 1 1  I 



ATTACHMENT H4-20 
ANNUAL RADIATION DOSE FROM INGESTION OF GROUNDWATER 

HYPOTHETICAL FUTURE ONSITE RESIDENTS 

CC = Contaminant Concentration (pCi/L) I .90E-01 1.90E-01 2 .40EM 2 . 4 0 E m  
IR = Ingestion Rate (Uday) 1.4 2 1.4 2 
EF = Exposure Frequency (daydyear) 234 350 234 350 
FC = Fraction Contaminated (unitless) 0.3 1 0.3 1 
Annual Radionuclide intake (pCi/year)b 1.87E+01' I .33E+02 2.36E+02 1.68E+O3 
Effective Dose Coefficient (mrem/pCi) 3.646-03 3.64E-03 5.18E-05 5.188-05 
Committed Effective Dose Equivalent (mrem/year)' 6.80E-02 4.84E-01 1.22E-02 8.7OE-02 8.02E-02 5.71E-01 

AOC No.2 
CC = Contaminant Concentration (pCi/L) 2.20E-01 2.20E-01 1.13E+00 l.l3E+00 
IR = Ingestion Rate (Uday) I .4 2 1.4 2 

FC = Fraction Contaminated (unitless) 0.3 1 0.3 1 
EF = Exposure Frequency (daydyear) 234 350 234 350 

Annual Radionuclide Intake (pCi/yea$ 2.16E+O1 1.54E+02 1.1 1E+02 7.91E42 

Committed Effective Dose Equivalent (mrerdyear)' 7.87E-02 5.61E-01 5.75E-03 4.10E-02 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 

8.45E-02 6.02E-01 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCiL) 6.70E+00 6.70E+00 4.37E+01 4.37E+01 

EF = Exposure Frequency (daydyear) 234 350 234 350 

Annual Radionuclide Intake (pCi/year)b 6.58E+02 4.69E+03 4.29E+03 3.06E+04 

Committed Effective Dose Equivalent (mrerdyear)' 2.40E+00 1.7 1E+OI 2.22E-03 1.58E+00 2 . 6 2 E m  1.87E+Ol 

IR = Ingestion Rate (Uday) 1.4 2 1.4 2 

FC = Fraction Contaminated (unitless) 0.3 1 0.3 1 

Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.188-05 

CT - Central Tendency 
W E  - Reasonable Maximum Exposure 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
Annual Radionuclide intake = CC x IR x EF x FC 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H4-21 
ANNUAL RADIATION DOSE FROM INCIDENTAL INGESTION OF 

SURFACE WATER (WALNUT AND WOMAN CREEKS) 
HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Americium-241 Plutonium-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

Walnut Creek 
CC = Contaminant Concentration (pCi/L) 5E-03 5E-03 2.60E-02 2.608-02 
IR = Ingestion Rate (Uhour) 0.01 0.05 0.01 0.05 
ER = Exposure Rate (houdday) 1 2.6 1 2.6 
EF = Exposure Frequency (daydyear) 
Annual Radionuclide Intake (pCi/year)b 

5 7 5 7 
2.5OE-04 4.55E-03 1.30E-03 2.378-02 

Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 9.1 OE-07 1.66E-05 6.73E-08 1.23E-06 9.77E-07 1.78E-05 

Woman Creek 
CC .= Contaminant Concentration (pCi/L) 6.308-02 6.30E-02 2.37E+00 2.37E+00 
IR = Ingestion Rate (Lhour) 0.01 0.05 0.01 0.05 
ER = Exposure Rate (hourdday) 1 2.6 1 2.6 
EF = Exposure Frequency (daydyear) 
Annual Radionuclide lntake (pCi/year)b 

5 7 5 7 
3.15E-03 5.73E-02 1.19E-01 2.16E+00 

Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 1 .15E-05 2.09E-04 6.14E-06 1.12E-04 1.76E-05 3.20E-04 

. - CT - Central Tendency 
RME - Reasonable Maximum Exposure 
"Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
bAnnual Radionuclide Intake = CC x IR x ER x EF 
'Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 
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ATTACHMENT H4-22 
ANNUAL RADIATION DOSE FROM INGESTION OF HOMEGROWN PRODUCE 

(LEAFY VEGETABLES) 
HYPOTHETICAL FUTURE ONSITE RESIDENTS 

CC = Contaminant Concentration (pCi/kg soil) 
IR = Ingestion Rate (g producdday) 
EF = Exposure Frequency (daydyear) 
FC = Fraction Contaminated (unitless) 
BV = Bv (pCi/kg leafy vegetables per pCi/kg soil) 
DW = Dry to Wet Conversion Factor 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mrem/year)' 

AOC No. 2 
CC = Contaminant Concentration (pCi/kg soil) 
IR = Ingestion Rate (g producdday) 
EF = Exposure Frequency (daydyear) 
FC = Fraction Contaminated (unitless) 
MF = Matrix Factor (unitless) 
BV = Bv (pCi/kg leafy vegetables per pCi/kg soil) 
DW = Dry to Wet Conversion Factor 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 

2.95E+04 2.95E+04 8.13E+05 8.13E+05 
20.4 20.4 20.4 20.4 
150 350 150 350 

0.25 0.40 0.25 0.40 
5.50E-03 5.5OE-03 4.5OE-04 4.50E-04 
4.28E-01 4.28E-01 4.28E-01 4.28E-01 

1E-03 1E-03 1 E-03 1 E-03 
5.32E+01 1.99E+02 1.20E+02 4.47E+02 
3.64E-03 3.64E-03 5.18E-05 5.18E-05 
1.94E-01 7.23E-01 6.20E-03 2.32E-02 2E-01 7.46E-01 

1.45E+03 1.45E+03 
20.4 20.4 
150 350 

0.25 0.40 
1 1 

5.508-03 5.50E-03 
4.288-01 4.28E-01 

1E-03 1E-03 
2.61E+00 9.75E+00 

1.03E+04 
20.4 
150 

0.25 
1 

4.50E-04 
4.28E-01 

1 E-03 
1.52E+00 

1.03E+04 
20.4 
350 

0.40 
1 

4.50E-04 
4.28E-0 1 

1 E-03 
5.68E+00 

Effective Dose Coefficient (rnrem/pCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 9.50E-03 3.55E-02 7.88E-05 2.94E-04 9.58E-03 3.58E-02 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCi/kg soil) 
IR = Ingestion Rate (g producdday) 
EF = Exposure Frequency (daydyear) 
FC = Fraction Contaminated (unitless) 
BV = Bv (pCi/kg leafy vegetables per pCi/kg soil) 
DW = Dry to Wet Conversion Factor 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 
Effective Dose Coefficient (rnredpci) 
Committed Effective Dose Equivalent (mredyear)' 

8.77Et04 8.77E+04 
20.4 20.4 
150 350 

0.25 0.40 
5.50E-03 5.50E-03 
4.28E-01 4.28E-01 

IE-03 1E-03 
1.58E+02 5.90E+02 

4.038+05 
20.4 
150 

0.25 
4.508-04 
4.28E-0 1 

1 E-03 
5.94E+O 1 

4.03E+05 
20.4 
350 

0.40 
4.50E-04 
4.28E-0 1 

1 E-03 
2.22E+02 

3.64E-03 3.64E-03 5.18E-05 5.18E-05 
5.75E-01 2.15E+00 3.08E-03 1.15E-02 5.78E-01 2.16E+00 

CT - Central Tendency 
Rh4E - Reasonable Maximurn Exposure 
aTotal Dose is the s u m  of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
bAnnual Radionuclide Intake = CC x IR x EF x FC x BV x DW x CF 
'Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 
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ATTACHMENT H4-23 
ANNUAL RADIATION DOSE FROM INGESTION OF HOMEGROWN PRODUCE 

(NON-LEAFY VEGETABLES AND FRUIT) 
HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Americium-241 Plulonium-239/240 Total Dose' 
Exposure Assumptions CT RME CT RME C T R M E  

AOC No. 1 
CC = Contaminant Concentration (pCi/kg soil) 2.95E+04 2.95E+04 8.13E+05 8.13E+05 
IR = Ingestion Rate (g producdday) 319.6 319.6 319.6 3 19.6 
EF = Exposure Frequency (daydyear) 150 350 150 350 
FC = Fraction Contaminated (unitless) 0.2 0.3 0:2 0.3 
BR = Br (pCi/kg non-leafy produce per pCikg soil) 2.5OE-04 2.50E-04 4.5OE-05 4.5OE-05 
DW = Dry to Wet Conversion Factor 4.288-01 4.28E-01 4.28E-01 4.28E-01 
CF = Conversion Factor (kg/g) 1E-03 1E-03 1E-03 1E-03 
Annual Radionuclide Intake (pCi/year)b 3.03E+01 1.06E+02 1.50E+02 5.25E+02 
Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' l.lOE-01 3.86E-01 7.78E-03 2.72E-02 1.18E-01 4.13E-01 

AOC No. 2 
CC = Contaminant Concentration (pCi/kg soil) 1.45E+03 1.45E+03 1.03E+04 1.03E+04 
IR = Ingestion Rate (g producdday) 319.6 319.6 319.6 319.6 
EF = Exposure Frequency (daydyear) 150 350 150 350 
FC = Fraction Contaminated (unitless) 0.2 0.3 0.2 0.3 
BR = Br (pCikg non-leafy produce per pCikg soil) 2.50E-04 2.5OE-04 4.5OE-05 4.5OE-05 
DW = Dry to Wet Conversion Factor 4.28E-0 1 4.28E-0 1 4.28E-0 1 4.28E-0 1 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 

IE-03 1E-03 1 E-03 1E-03 
I .49E+00 5.21E+00 1.91E+00 6.68E+00 

Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 5.41E-03 1.90E-02 9.88E-05 3.46E-04 5.51E-03 1.93E-02 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCikg soil) 
IR = Ingestion Rate (g producdday) 
EF = Exposure Frequency (daydyear) 
FC = Fraction Contaminated (unitless) 
BR = Br (pCikg non-leafy produce per pCikg soil) 
DW = Dry to Wet Conversion Factor 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 

8.77E+04 8.77E+04 
319.6 319.6 

150 350 
0.2 0.3 

2.50E-04 2.50E-04 
4.28E-0 1 4.28E-0 1 

IE-03 1E-03 
9.00E+01 3.15E+02 

4.03E+05 
3 19.6 

150 
0.2 

4.5OE-05 
4.28E-01 

1 E-03 
7.44E+01 

4.03E+05 
3 19.6 

350 
0.3 

4.50E-05 
4.28E-01 

1 E-03 
2.60E+02 

Effective Dose Coefficient (mrem/pCi) 3.648-03 3.64E-03 5.188-05 5.188-05 
Committed Effective Dose Equivalent (mredyear)' 3.28E-01 1.15E+00 3.85E-03 1.35E-02 3.31E-01 1.16E.t-00 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
bAnnual Radionuclide Intake = CC x IR x EF x FC x BR x DW x CF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H4-24 
ANNUAL RADIATION EXPOSURE FROM INGESTION OF SURFACE SOIL 

DEPOSITED ON HOMEGROWN PRODUCE (VEGETABLES) 
HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Americium-241 Plutonium-239LZ40 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No. 1 
CC = Contaminant Concentration (pcikg) 8.52E-01 8.52E-01 2.43E-41 2.43E+01 
IR = Ingestion Rate (g/day) 200 200 200 200 
EF = Exposure Frequency (daydyear) 150 350 150 350 
FH = Fraction Homegrown (unitless) 0.25 0.4 0.25 0.4 
FC = Fraction of Homegrown which is Contaminated (unitless) 0.3 0.3 0.3 0.3 
WF = Washoff Factor (unitless) 0.5 1 0.5 1 
CF = Conversion Factor (kg/g) 1E-03 1E-03 1 E-03 1 E-03 
Annual Radionuclide Intake (pCi/year)b 9.598-01 7.16E+00 2.74E-41 2.04E42 
Effective Dose Coefficient (mrem/pCi) 3.648-03 3.64E-03 5.18E-05 5.188-05 
Committed Effective Dose Equivalent (mredyear)' 3.49E-03 2.61 E-02 1.42E-03 1.06E-02 4.918-03 3.668-02 

AOC No. 2 
CC = Contaminant Concentration (pcikg) 
IR = Ingestion Rate (g/day) 
EF = Exposure Frequency (daydyear) 
FH = Fraction Homegrown (unitless) 
FC = Fraction of Homegrown which is Contaminated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 
Effective Dose Coefficient (rnrem/pCi) 
Committed Effective Dose Equivalent (mrerdyear)' 

4.57E-02 4.578-02 
200 200 
150 350 

0.25 0.4 
0.3 0.3 
0.5 1 

1E-03 1E-03 
5.34E-02 3.848-01 

3.28E-01 
200 
150 

0.25 
0.3 
0.5 

1 E-03 
3.698-0 1 

3.28E-01 
200 
350 
0.4 
0.3 

1 
1 E-03 

2.768+00 
3.ME-03 3.648-03 5.188-05 5.188-05 
1.878-04 1.40E-03 1.91 E-05 1.438-04 2.06E-04 1.548-03 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pCi/kg) 1.81E+00 1.81E+00 8.37Ei-00 8.378+00 

EF = Exposure Frequency (days/year) 150 350 150 350 
FH = Fraction Homegrown (unitless) 0.25 0.4 0.25 0.4 
FC = Fraction of Homegrown which is Contaminated (unitless) 0.3 0.3 0.3 0.3 
WF = Washoff Factor (unitless) 0.5 1 0.5 1 
CF = Conversion Factor (kg/g) 1E-03 1E-03 1 E-03 1 E-03 

IR = Ingestion Rate (g/day) 200 200 200 200 

Annual Radionuclide Intake (pCi/year)b 2.04E+00 1.52E+OI 9.428+00 7.03E+01 
Effective Dose Coefficient (mrem/pCi) 3.64E-03 3.64E-03 5.188-05 5.18E-05 
Committed Effective Dose Equivalent (mrendyear)' 7.418-03 5.538-02 4.88E-04 3.64E-03 7.908-03 5.90E-02 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Cornnutted Effective Dose Equivalent$ for Am-241 and Pu-239/240 
bAnnual Radionuclide Intake = CC x IR  x EF x FH x FC x WF x CF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effectlve Dose Coefficient 
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ATTACHMENT H4-25 
ANNUAL RADIATION EXPOSURE FROM INGESTION OF SURFACE SOIL 

DEPOSITED ON HOMEGROWN PRODUCE (FRUIT) 
HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Americium-241 Plutonium-239l240 Total Dose' 
Exposure Assumptions CT RME CT RME CT RME 

AOC No. 1 
CC = Contaminant Concentration (pCi/kg) 
IR = lngestion Rate (@day) 
EF = Exposure Frequency (dayslyear) 
FH = Fraction Homegrown (unitless) 
FC Fraction of Homegrown which is Contaminated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide lntake (pCi/year)b 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mremlyear)' 

AOC No. 2 
CC = Contaminant Concentration (pcikg) 
IR = lngestion Rate (glday) 
EF = Exposure Frequency (daydyear) 
FH = Fraction Homegrown (unitless) 
FC = Fraction of Homegrown which is Contaminated (unitless) 
WF = Washoff Factor (Unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide lntake (pCi/year)b 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mrem/year)c 

10-Acre Maximum Exposure Area 
CC = Contaminant Concentration (pcikg) 
1R = Ingestion Rate (glday) 
EF = Exposure Frequency (dayslyear) 
FH = Fraction Homegrown (unitless) 
FC = Fraction of Homegrown which is Coniamintated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)b 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mrem/year)c 

8.528-01 8.52801 
I40 140 
150 350 
0.2 0.3 
0.7 0.7 
0.5 1 

1E-03 1E-03 
1.25E+OO 8.77E+OO 

2.43841 2.43E-t-01 
140 140 
150 350 
0.2 0.3 
0.7 0.7 
0.5 1 

1E-03 1E-03 
3.58Ei-01 2.50E42 

3.648-03 3.64E-03 5.18E-05 5.18E-05 
4.568-03 3.19E-02 1 ME-03 1.30E-02 6.418-03 4.498-02 

4.57E-02 4.578-02 3.288-01 3.28E-01 
140 140 140 140 
150 350 150 350 
0.2 0.3 0.2 0.3 
0.7 0.7 0.7 0.7 
0.5 1 0.5 1 

1E-03 1E-03 1E-03 1E-03 
6.728-02 4.70E-01 4.82E-03 3.38E+OO 
3.648-03 3.648-03 5.188-05 5.188-05 
2.458-04 1.7 1E-03 2.50E-05 1.75E-04 2.708-04 1.89E-03 

1.81E+W 1.81E+00 8.378+00 8.37Ei-00 
140 140 140 140 
150 350 150 350 
0.2 0.3 0.2 0.3 
0.7 0.7 0.7 0.7 
0.5 1 0.5 1 

18-03 1E-03 1E-03 18-03 
2.66Ei-00 1.86E-t-01 1.23E41 8.61E41 
3.648-03 3.64E-03 5.188-05 5.18E-05 
9.688-03 6.78E-02 6.378-04 4.468-03 1.03E-02 7.238-02 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Total Dose is the sum of the Conmitied Effecrive Dose Equivalent.\ lor An-241 and Pu-239/240 
bAnnual Radionuclide Intake = CC x IR x EF x FH x FC x W F  x CF 
'Committed Effective Dole Equivalent = Annual Radionuclide Intake x Effective Dose coefficient 
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ATTACHMENT H4-26 
ANNUAL EXTERNAL IRRADIATION 

HYPOTHETICAL FUTURE ONSITE RESIDENTS 

Total Dose' Americium-241 Plutonium-239/240 
Exposure Assumptions CT RME CT RME CT RME 

AOC No. 1 
CC = Soil Concentration (pCi/kg) 2.95E+04 2.95E+04 8.13E45 8.13E45 
SD = Soil Density (kg/m3) 1,840 1,840 1,840 1,840 
D = Soil Depth (m) 0.051 0.051 0.05 1 0.05 1 

Areal External Irradiation (pCi/m2)b 1.398+06 2.22Ei-06 3.81E47 6.10E47 
(1 - Se) = Gamma Shielding Factor (unitless) 0.5 0.8 0.5 0.8 

External Dose Conversion Factor (mremlhr per pCi/m2) 3.41E-10 3.41E-10 4.316-12 4.31E-12 
~~ 

EF = Exposure Frequency (hourdyear) 4.21E+03 8.40E43 4.21E43 8 .40843 
Annual Radiation Effective Dose Equivalent (mrem/year)' 1.99E+00 6.358+00 6.92E-01 2.21 E+OO 2.68E+00 8.568+00 

AOC No.2 
CC = Soil Concentration (pCi/kg) 
SD = Soil Density (kg/m3) 
D = Soil Depth (m) 
( I  - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation (pCi/m2)b 

1.458+03 1.45E+03 1.03E+04 1.03E+04 
1,840 1,840 1,840 1,840 
0.051 0.051 0.05 1 0.051 

0.5 0.8 0.5 0.8 
6.80E+04 1.09E45 4 .85845 7 .75845 

External Dose Conversion Factor (mrem/hr per pCi/rn2) 3.41E- 10 3.41E-10 4.3 IE-12 4.3 1E-12 
EF = Exposure Frequency (hourdyear) 4.218+03 8.40E43 4.21E43 8.40E43 
Annual Radiation Effective Dose Equivalent (mredyear)' 9.778-02 3.12E-01 8.808-03 2.818-02 1.07E-01 3.40E-01 

10-Acre Maximum Exposure Area 
CC = Soil Concentration (pCi/kg) 
SD = Soil Density (kg/m3) 
D = Soil Depth (m) 
(1 - Se) = Gamma Shielding Factor (unitless) 
Areal External Irradiation (pCi/mz)b 

8.778+04 8.77E+04 4.03E45 4.03E45 
1,840 1,840 1,840 1,840 
0.051 0.051 0.05 1 0.05 1 

0.5 0.8 0.5 0.8 
4.12E+06 6.598+06 1.89847 3.03847 

External Dose Conversion Factor (mredhr per pCi/mz) 3.41 E- 10 3.41E-10 4.3 IE-12 4.31 E-12 
EF = Exposure Frequency (hours/year) 4.21E+03 8.408+03 4.21E43 8.40E43 
Annual Radiation Effective Dose Equivalent (mredyear)' 5.91 E+OO 1.89E+01 3.438-01 1.10E+00 6.258+00 2.00E41 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
aTotal Dose is the sum of the Effective Dose Equivalents for Am-241 and Pu-239/240 

Areal External Irradiation = CC x SD x D x ( 1  - Se) 
Annual Radiation Effective Dose Equivalent = External Irradiation x External Dose Conversion Factor x EF 
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ATTACHMENT H4-27 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL' 

CURRENT AND FUTURE OFFSITE RESIDENTS 

Total 
Americium-241 Plutonium-239040 Doseb 

Exposure Assumptions CT RME CT RME CT RME 
Current Offsite Resident, Southeast 
AOC No.2 

IR = Ingestion Rate (mg/day)' 42 I20 42 120 
EF = Exposure Frequency (daydyear) 234 350 234 350 
FC = Fraction Contaminated (unitless) 1 1 1 1 

CC = Contaminant Concentration (pCi/kg) . 7.30E-04 7.30E-04 5.198-03 5.19E-03 

CF = Conversion Factor (kg/mg) 
Annual Radionuclide Intake (pCi/year)d 

1E-06 1E-06 1 E-06 1 E-06 
7.17E-06 3.078-05 5.1 OE-05 2.1 8E-04 

Effective Dose Coefficient (mremlpCi) 3.648-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mrerdyear)' 2.61E-08 1.12E-07 2.64E-09 I .13E-08 2.88E-08 1.238-07 

Future Offsite Resident, Woman CreeMndiana 
AOC No.2 
CC = Contaminant Concentration (pCi/kg) 7.3OE-04 7.30E-04 5.19E-03 5.19E-03 
IR = Ingestion Rate (rnglday)' 42 120 42 I20 

FC = Fraction Contaminated (unitless) 1 1 1 1 
EF = Exposure Frequency (daydyear) 234 350 234 350 

CF = Conversion Factor (kg/rng) 
Annual Radionuclide Intake (pCi/year)d 

IE-06 IE-06 1 E-06 1 E-06 
7.37E-06 3.07E-05 5.10E-05 2.18E-04 

Effective Dose Coefficient (rnredpci) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effectlve Dose Equivalent (mredyear)' 2.61E-08 1.12E-07 2.64E-09 1.13E-OS 2.88E-08 1.23E-07 

CI' - Central Tendency 
RME - Reasonable Maximum Exposure 
'Modeling of Am-24 I and Pu-239,240 concenuations indicated none were current or future contaminants of concern 

in the following areas: AOC No. 1 - Southeast. Indiana South, Walnut/lndiana. or WornadIndiana, and AOC No. 2 - 
Indiana South and Walnuflndiana 
Total Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and h-239/240 b 

'Child/Adult Weighted 
dAnnual Radionuclide Intake = CC x IR x EF x FC x CF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 
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ATTACHMENT H4-28 
ANNUAL RADIATION DOSE FROM INHALATION 

OF SURFACE SOIL PARTICULATES' 
CURRENT A N D  FUTURE OFFSITE RESIDENTS 

I 

Americium-24 1 Plutonium-2391240 Doseb 
Exposure Assumptions CT RME CT RME CT RME 

Current Offsite Resident, Southeast 
AOC No. 1 
cc = Contaminant Concentration (pci/rn3) 6.49E-08 6.49E-08 1.79E-06 1.79E-06 
IR = Inhalation Rate (m3/hr) 0.63 0.83 0.63 0.83 
EF = Exposure Frequency (daydyear) 234 350 234 350 

ET = Exposure Time (hrdday) 15 24 15 24 

Effective Dose Coefficient (mredpci )  4.44E-01 4.44E-01 3.08E-01 3.08E-01 

RD = Respiratory Deposition Factor 1 1 1 1 

Annual Radionuclide Intake (pCi/year)' 1.44E-04 4.52E-04 3.96E-03 1.25E-02 

Committed Effective Dose Equivalent (mrem/year)d 6.37E-05 2.01E-04 1.22E-03 3.84E-03 1.28E-03 4.04E-03 

AOC No.2 

IR = Inhalation Rate (m3/hr) 0.63 0.83 0.63 0.83 
cc = Contaminant Concentration (pci/m3) 9 51E-09 9.51E-09 6.76E-08 6.76E-08 

EF = Exposure Frequency (dayslyear) 
RD = Respiratory Deposition Factor 
ET = Exposure Time (hrslday) 
Annual Radionuclide Intake (pCi/year)' 

234 350 234 350 
1 1 1 1 

15 24 15 24 
2.10E-05 6.63E-05 1.49E-04 4.71E-04 

Effective Dose Coefficient (mredpCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-01 
Committed Effective Dose Equivalent (mrem/year)d 9.34E-06 2.94E-05 4.60E-05 1.45E-04 5.54E-05 175E-04 

Current Offsite Resident, Indiana South 
AOC No.2  
CC = Contaminant Concentration (pci/m3) 1.44E-10 1.44E-10 1.02E-09 1.02E-09 
IR = Malation Kate (m'ihr) 0.63 0.83 0.63 0 83 
EF = Exposure Frequency (dayslyear) 234 350 . 234 350 
RD = Respiratory Deposition Factor 1 1 1 1 
ET = Exposure Time (hrslday) 15 24 15 24 
Annual Radionuclide Intake (pcdyear)' 3 18E-07 I 00E-06 2 26E-06 7 11E-06 
Effective Dose Coefficient (mremlpC1) 4 44E-01 4 44E-01 3 08E-01 3 08E-01 
Committed Effective Dose Equivalent (mrem/year)d 1 4 1E-07 4 46E-07 6 95E-07 2 19E-06 8 36E-07 2 64s-06 

Future Offsite Resident, Walnut Creekhdiana 
AOC No.2  

IR = Inhalation Rate (m3/hr) 0.63 0.83 0.63 0.83 
EF = Fsposure Frequency (daydyear) 234 350 2 34 350 

15 24 15 24 

CC = Contaminant Concentration (pci/m3) 4.33E-10 4.33E-10 3 OE-09 3 07E-09 

RD = Respiratory Deposition Factor 1 1 1 I 
ET = 
Annual Radionuclide Intake (pcilvear)' 9.57E-07 3 02E-06 6.79E-06 2.14E-05 

. posure Time (hrs/day) 
. .  

I?ffect~~e I)osc Coefficient (nuendpci) 4 44E-01 4 44E-01 3 08E-01 3 08E-01 
Committed ENective Dose Equivalent (mrem/year)d 4 25E-07 1 34E-06 2 09E-06 6 59E-06 2 52E-06 7 93E-06 



ATTACHMENT H4-28 
ANNUAL RADIATION DOSE FROM INHALATION 

OF SURFACE SOIL PARTICULATES' 
CURRENT AND FUTURE OFFSITE RESIDENTS 

'I'otal 
Americium-24 1 Plutonium-2391240 Doseb 

Exposure Assumptions CT RME CT RME CT R M E  

Future Offsite Resident, Woman CreeWIndiana 
AOC No.1 

IR = Inhalation Rate (m 'h )  0.63 0.83 0.63 0.83 
EF = Exposure Frequency (daydyear) 234 3 50 234 350 

ET = Exposure Time (hrdday) 15 24 15 24 

cc = Contaminant Concentration (pci/m3) 3.85E-08 3.8SE-08 1.06E-06 1.06E-06 

RD = Respiratory Deposition Factor 1 1 1 1 

Annual Radionuclide Intake (pCi/year)' 8.5 1 E-05 2.68E-04 2.34E-03 7.39E-03 
Effective Dose Coefficient (mrem/pCi) 4.44E-01 4.44E-01 3.08E-01 3.08E-01 
Committed Effective Dose Equivalent (mrem/year)d 3.78E-05 1.19E-04 7.22E-04 2.28E-03 7.60E-04 2.40E-03 

AOC No.2 
CC = Contaminant Concentration (pci/m3) 5.32E-09 5.32E-09 3.79E-08 3.79E-08 
IR = Inhalation Rate ( m 3 h )  0.63 0.83 0.63 0.83 
EF = Exposure Frequency (daydyear) 234 350 234 350 

ET = Exposure Time (hrdday) I S  24 1s 24 
RD = Respiratory Deposition Factor 1 1 1 1 

Annual Radionuclide Intake (pCi/year)' 1E-OS 3.71E-05 8.38E-05 2.64E-04 
Effective Dose Coefficient (mrem/pCi) 4 44E-01 4 44E-01 3 08E-01 3 08E-01 
Committed Effective Dose Equivalent (mrem/year)d 5 22E-06 1 6SE-OS 2 58E-OS 8 14E-05 3 10E-OS 9 79E-05 

Note 
CT - Central Tendency 
RME - Reasonable Maximum Exposure 
'Modeling of Am-241 and Pu-2391240 concentrations indicated none were current or future contarmnants of concern 

bTotal Dose is the sum of the Committed Effective Dose Equivalents for Am-24 1 and Pu-239/240 
'Annual Radionuclide Intake = CC x IR x EF x RD x ET 
dCommitted Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 

in the followmg areas AOC No 1 - Indiana South and Walnuthdiana 



A'ITACHMENT H4-29 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

DEPOSITED ON HOMEGROWN PRODUCE (VEGETABLES)' 
CURRENT AND FUTURE OFFSITE RESIDENTS 

I O t n l  
Americium-241 Plutonium-239/240 Dose' 

Exposure Assumptions C r R M E c r  RME c T R M J 3  
Current Offsite Resident, Southeast 
AOC No.2 
CC = Contaminant Concentration (pCdkg) 
IR = Ingestion Rate (%day) 
EF = Exposure Frequency (daydycar) 
FH = Fraction Homegrown (uniiless) 
FC = Fraction of Homegrown which is Contaminated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kglg) 
Annual Radionuclide lntake (pCi/year)' 
Effective Dose Coefficient (mrcdpci) 
Committed Effective Dose Equivalent (mrcmlyear)" 

Future Offsite Resident, Woman CreeMndiana 
AOC No.2 
CC = Contaminant Concentration (@fig) 
IR = Ingestion Rate (glday) 
EF. = Exposure Frequency (dayslyear) 
M = Fraction Homegrown (unitless) 
K = Fraction of Homegrown which IS Contaminated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/ycar)' 
Effective Dose Coefficient (mredpCi) 
Committed Effective Dose Equivalcnr (mre rdyc i~ )~  

6.01E-OS 6.01 8-05 4.27844 4.278-04 
200 200 200 200 
150 350 150 350 

0.25 0.40 0.25 0.40 
0.30 0.30 0.30 0.30 

0.5 1 0.5 1 
IE-03 IE-03 1E-03 1 E-03 

6.768-05 5.05E-04 4.80844 3.598-03 
3.64E-03 3.648-03 5.18E-05 5.18E-05 
2.468-07 1.848-06 2.49E-08 1.86E-07 2.7 IE-07 2.028-06 

6.01E-05 6.01E-05 4.UE-04 4.27E-04 
200 200 200 200 
I50 350 150 3 50 

0.25 0.40 0.25 0.40 
0.30 0.30 0.30 0.30 
0.5 I 0.5 1 

IE-03 iE-03 1E-03 1 E-03 
6.76E-05 5.05E-04 4.808-04 3.598-03 
3.64E-03 3.64E-03 5.188-05 5.18E-05 
2.46E-07 1.84E-06 2.49E-08 1.868-07 2.7 1 E-07 2.02E-06 

CJ - Central Tendency 
RME - Reasonable Maximum Exposure 
'Modeling of Am-24 1 and Pu-2391240 concentrations indicated none were current or future contaminants of concern 

in the following areas: AOC No.  I -  Southeast. lndiana South, Walnutnndima, and Woman/lndiana; and AOC No. 2. 
lndiana South and Walnulllndiana. 

bTotal Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
'Annual Radionuclide Intake = CC x IR x EF x FH x FC x WF x CF 
dCommitted Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 



ATTACHMENT H-w-30 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE SOIL 

DEPOSITED ON HOMEGROWN PRODUCE (FRUIT)' 
CURRENT AND FUTURE OFFSITE RESIDENTS 

Americium-Mil Plutonium339/240 Doseb 
Exposure Assumptions CT RME CT RME CT RME 

Future Offsite Resident, Southeast 
AOC No.2 
CC = Contaminant Concentration (pCi/kg) 
1R = Ingestion Rate @/day) 
EF = Exposure Frequency (dayslyear) 
FH = Fraction Homegrown (unitless) 
FC = Fraction of Homegrown which is Contaminated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)' 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mrem/year)d 

Future Offsite Resident, Woman CreeWIndiana 
AOC No.2 
CC = Contaminant Concentrabon (pcilkg) 
IR = Ingestion Rate &/day) 
EF = Exposure Frequency (dayslyear) 
FH = Fraction Homegrown (unitless) 
FC = Fraction of Homegrown which IS contaminated (unitless) 
WF = Washoff Factor (unitless) 
CF = Conversion Factor (kg/g) 
Annual Radionuclide Intake (pCi/year)' 
Effective Dose Coefficient (mrem/pCi) 
Committed Effective Dose Equivalent (mrem/year)d 

6.018-05 6.018-05 4.278-04 4.278-04 
140 140 140 140 
150 350 150 350 

0.20 0.30 0.20 0.30 
0.7 0.7 0.7 0.7 
0.5 1 0.5 1 

1E-03 IE-03 1E-03 1 E43 
8.83E-05 6.18E-04 6.28E-04 4.398-03 
3.648-03 3.648-03 5.388-05 5.188-05 
3.228-07 2.258-06 3.258-08 2.288-07 3.548-07 2.488-06 

6.01E-05 6.01E-05 4.278-04 4.27E-04 
140 140 140 140 
150 350 150 350 

0.20 0.30 0.20 0.30 
0.7 0.7 0.7 0.7 
0.5 1 0.5 1 

IE-03 1E-03 1E-03 1 E-03 
8.838-05 6.18E-04 6.28E-04 4.398-03 
3.648-03 3.648-03 5.188-05 5.18E-05 
3.228-07 2.258-06 3.25E-08 2.28E-07 3.548-07 2,488-06 

CT = Central Tendency 
RME = Reasonable Maximum Exposure 
'Modeling of radionuclide concentrations indicated none were or would not be contaminants of concern 

in the following areas: AOC No. 1 - Southeast. Indiana South, Walnuflndiana. and WornadIndiana; and AOC No. 2- 
Indiana South and WalnuUlndiana 

Annual Radionuclide Intake = CC x IR  x EF x FH x FC xWF x CF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 

bTotal Dose is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
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ATTACHMENT H4-31 
ANNUAL RADIATION DOSE FROM INGESTION OF SURFACE WATER 

(WALNUT AND WOMAN CREEKS) 
CURRENT AND FUTURE OFFSITE RESIDENTS 

Americium-241 Plutonium-239/240 Dose' 
Exposure Assumptions CT RME CT RME CT RME 

Future Offsite Resident, Walnut Creemndiana 
AOC No. 1 and No. 2 

IR = Ingestion Rate (Uhour) 0.01 0.05 0.01 0.05 
ER = Exposure Rate (hourdday) 1 .o 2.6 1 .o 2.6 

CC = Contaminant Concentration (pCi/L) 5E-03 5E-03 2.6OE-02 2.60E-02 

5 7 5 7 
2.50E-04 4.55E-03 1.3OE-03 2.37E-02 

EF = Exposure Frequency (daydyear) 
Annual Radionuclide Intake (pCi/year)b 

Committed Effective Dose Equivalent (mrerdyear)' 9.1OE-07 1.66E-05 6.73E-08 1.23E-06 9.77E-07 1.78E-05 
Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 

Future Offsite Resident, Woman CreeMndiana 
AOC No. 1 and No. 2 

IR = Ingestion Rate (Lhour) 0.01 0.05 0.01 0.05 
ER = Exposure Rate (hourdday) 1 .o 2.6 1 .o 2.6 
EF = Exposure Frequency (daydyear) 
Annual Radionuclide Intake (pCi/year)b 

CC = Contaminant Concentration (pCiL) 6.30E-02 6.30E-02 2.37E+00 2.37E+00 

5 7 5 7 
3.15E-03 5.738-02 1.19E-01 2.16E+00 

Effective Dose Coefficient (mredpCi) 3.64E-03 3.64E-03 5.18E-05 5.18E-05 
Committed Effective Dose Equivalent (mredyear)' 1.15E-05 2.09E-04 6.14E-06 1.12E-04 1.76E-05 3.2OE-04 

CT - Central Tendency 
RME - Reasonable Maximum Exposure 
"Total Exposure is the sum of the Committed Effective Dose Equivalents for Am-241 and Pu-239/240 
Annual Radionuclide Intake = CC x IR x ER x EF 
Committed Effective Dose Equivalent = Annual Radionuclide Intake x Effective Dose Coefficient 
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ATTACHMENT 185 
TOXICITY PROFILES 

(4040-1530-0098-862)(R7.H5)(5/8~95 I I . 23  pin) 



ATTACHMENT H5 
TOXICITY PROFILES 

Toxicity profiles are provided for the OU-2 contaminants that are chief contributors to 
overall health risk: 

Surface Soil 

Americium 
Plutonium 

Groundwater 

Carbon tetrachloride 
Chloroform 
1 , l  -Dichloroethene 
Methylene chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 
Americium 
Plutonium 

Chemicals of concern in subsurface soil did not contribute significantly to overall risk. 

The toxicity profiles are organized alphabetically 
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AMERICIUM 

Americium, (Am), an radioactive element with the atomic number of number 95, is a 
member of the group of transuranic elements, but does not occur in nature. Americium 
contains isotopes ranging from mass 237 to 246. The two most important isotopes are 
americium-241 and americium-243. Americium-241 is a daughter product of plutonium-241 
and therefore it is associated frequently with plutonium processing or handling. Americium- 
243 is produced from uranium-238 or plutonium-239 by multiple neutron capture. 
Americium exhibits all oxidation states from 11 to VII, but the trivalent state is the most 
common. The metal oxidizes slowly in air and dissolves readily in dilute HCI. 

The principal usage of americium-241 is a radiation source for static eliminators, smoke 
detectors, thickness gauges, and calibration sources. Combined with beryllium, americium 
is also used as a neutron source. It is also used as target material for producing curium-242 
in accelerators. 

Americium-241 has a physical half-life of 458 years and an effective biological half-life in 
bone of about 140 years. The assumed effective half-life in the whole body is 100 years and 
in liver 40 years (ICRP, 1972). Americium-241 decays by emitting alpha particles of 2 
distinct energies r5.49 Me V (85 percent) and 5.44 MeV (13 percent)] to form neptunium- 
237. The principal photons emitted by Am-241 are gamma rays of 60 (36 percent) and 26 
keV, and conversion L x rays of neptunium with energies centered at about 18 keV. 

Americium-243 has a physical half-life of 7950 years and assumed effective half-life in bone 
of 195 years, in whole body of 100 years, and in liver of 40 years. Americium-243 decays 
by emitting alpha particles of 2 energies [5.28 MeV (87 percent) and 5.23 MeV (11 
percent)], and two soft gamma rays (44 and 75 keV). 

Depositions of americium in the body occur primarily by inhalation of particulates or through 
skin wounds. Absorption through the gastrointestinal tract is only about 0.03 percent in 
adult animals, although it is probably higher in newborns and the very young (Durbin, 
1973). Once absorbed, americium is deposited primarily in liver and skeleton with lesser 
amounts initially present in kidney and spleen. The skeleton is the probable critical organ for 
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long-term effects due to the longer effective half-life in bone compared to other organs. The 
liver is also an organ of concern. 

The pathology of Am-241 exposure by intraperitoneal injection in mice has been described 
(Nilsson and Broome-Karlsson, 1976). Very high doses of 16 and 18 pCi/kg seriously 
damaged the hematopoietic tissues, bone tissue, and testes. The highest frequency of 
induced tumors, 27 percent in the skeleton and 10 percent in hematopoietic tissue, was in 
the 8 pCi/kg dose range. Liver tumors were not increased significantly in any group. 
Degenerative lesions of the liver, adrenal glands, kidney, and heart were found mainly in the 
higher dose groups. 

Metabolism and dosimetry studies of inhaled Am-241 oxide in beagles (4.4 to 4.9 pCi/kg) 
showed that the greatest long-term doses are received by the tracheobronchial lymph nodes, 
liver, lung, bone, and thyroid in descending order (Thomas et al., 1972). The total white 
cells, platelets, lymphocytes, and neutrophils of the blood were reduced, in number. 
Pathologic findings centered around fibrotic changes in lung and lymph nodes, fatty deposits, 
and cellular degeneration in liver, bone marrow depletion, glomerulosclerosis, and severely 
damaged thyroid. These dose levels, about 8,000 times the maximum permissible body 
burdens for workers, for time periods of 127 to 1022 days, do not necessarily indicate where 
long-term pathology, such as carcinogenesis, may develop. 

In man, the mode of exposure determines the distribution in the body. In six persons 
chronically exposed to an unknown chemical form of americium by inhalation over a period 
of six years, most of the activity was in the skeleton with little activity in the soft tissues, 
except for the liver (Wrenn et al., 1972). In another instance, two men were studied for a 
period of nearly 4 years after accidental inhalation of americium oxide (Fry, 1976). At day 
324, an estimated 41 percent was in lung, 47 percent in liver, and 12 percent in bone; at day  
1392 the percentages were 18 in lung, 47 in liver, and 35 in bone. The long-term transfer 
from lung to blood, considered to be relatively small by the Task Group of Lung Dynamics 
(ICRP, 1966; 1972), appears to be a more important factor in lung clearance than ciliary 
mechanisms. It has been proposed (ICRP, 1972) that, for all americium compounds, the 
distribution be considered 45 percent in bone, 45 percent in liver, and 10 percent in other 
tissues or excreta. 
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No published studies were located regarding reproductive, developmental and cancer causing 
effects in humans following exposure to americium. Nevertheless, the potential exists for 
developing cancer from swallowing or breathing very large amounts of americium. There 
is enough evidence to demonstrate that sufficient radiation to almost any part of the body 
increases the probability of cancer formation. Common sites include the skin, lungs, bone, 
and bone marrow. Irradiation may either increase the absolute incidence of cancer or 
accelerate the time or onset of cancer appearance, or both (Bomberger and Dannenfelser, 
1984). 
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CARBON TETRACHLORIDE 

Carbon tetrachloride is a colorless, nonflammable, heavy liquid. 
Typically carbon tetrachloride has been used as a solvent, an 
intermediate in the synthesis of numerous organic compounds, and 
in the manufacture of pesticides In addition, carbon tetrachloride 
has been used in fire distinguisher, for cleaning clothing, rendering 
benzin nonflammable; as azeotropic drying agent for wet spark 
plugs in automobiles (Merck, 1989). 

CI 

CI - c -Cl 

CI 

I 
I 

carbon Tetrechlorlde 

The main health effects of carbon tetrachloride after either ingestion or inhalation are due 
to actions on the brain, liver and kidneys. There are many reports of accidental poisonings 
and deaths in humans due to inhalation of carbon tetrachloride fumes, with the lethal 
exposure level dependent on the amount of compound present and the duration of exposure. 
The principal clinical signs of exposure are a swollen and tender liver, elevated serum levels 
of hepatic enzymes, elevated serum bilirubin, and decreased serum levels of liver proteins 
(EPA 1984). Clinical signs of kidney dysfunction are also common and include anuria, 
albuminuria, edema, and hypertension (ATSDR 1988). The levels of the compound which 
can produce hepatotoxic and nephrotoxic effects in humans are not well-defined. 

As in humans, the hepatotoxic and nephrotoxic effects of carbon tetrachloride are the most 
prominent systemic effects in animals, with the liver being the most sensitive organ. Unlike 
humans, renal injury does not often occur in animals following inhalation exposure, 
however, the kidney is a target organ after oral administration of the compound (ATSDR 
1988). The critical animal study with carbon tetrachloride was a subchronic study in rats 
that reported dose-dependent changes in the liver (Bruckner et al. 1986). Doses of 
20 mg/kg/day for 1 1  weeks by oral gavage in rats produced mild signs of liver toxicity, such 
as mild centrilobular vacuolization, while 80 mg/kg/day produced severe hepatic injury. 
Doses lower than 20 mg/kg/day were also tested for 12 weeks and it was found that 
1 mglkglday of carbon tetrachloride produced no hepatic effects (the NOEL), 10 mg/kg/day 
resulted in mild centrilobular vacuolization, and 33 mg/kg/day produced extensive hepatic 
damage. 
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Although the combined mutagenicity data for carbon tetrachloride indicate that it is at best 
a weak mutagen, the results support its classification as an animal carcinogen. This 
compound produced hepatocellular carcinomas in all animal species evaluated. For example, 
hematomas were observed in virtually all mice treated with 1,250 and 2,500 mg/kg carbon 
tetrachloride by gavage five timedweek for 78 weeks (NCI 1976). Hepatocarcinomas were 
also reported in rats following seven months of chronic inhalation exposure and following 
subcutaneous injections of 2,000 mg/kg twice weekly for 68 or more weeks (IARC 1979). 
There are a few reports in humans which have noted the occurrence of liver cancer in people 
exposed to carbon tetrachloride fumes both acutely and longer term (ATSDR 1988). 
Therefore, although carbon tetrachloride has not been proven to be a human carcinogen, it 
is suggested based on the strong animal data. 

Carbon tetrachloride has a classification of B2 (probable human carcinogen) based on 
sufficient subchronic and chronic carcinogenicity data in rats, mice and hamsters (oral 
administration of carbon tetrachloride produce hepatocellular carcinomas). 

(JMO 1530-0098 862)(R7 H5)(5/8/95 I I 23 p m )  -7- 



I REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1988. Carbon Tetrachloride. 
Draft Report. TP-ATSDR-0608-CTC. 

Bruckner, J.V., W.F. MacKenzie, S .  Muralidham, R. Luthra, G.M. Kyle, and D. Acosta. 
1986. Oral toxicity of carbon tetrachloride: acute, subacute, and subchronic studies 
in rats. Fund. Appl. Toxicol. 6:16-34. 

Environmental Protection Agency (EPA). 1984. Health Assessment Document for Carbon 
Tetrachloride. EPA 6oO/8-82-001 F. 

~ 

EPA. 1989. Integrated Risk Information System (IRIS). 

International Agency for Research on Cancer (IARC). 1979. IARC Monographs on the 
Evaluation of the Carcinogenic Risk of Chemicals to Humans. Some Halogenated 
Hydrocarbons. Volume 20. 

National Cancer Institute (NCI). 1976. Report on the Carcinogenesis Bioassay of Carbon 
Tetrachloride. Bethesda, MD. National Cancer Institute, March 1, 1976. 

The Merck Index, 1 lth Edison, Merck & Co., Inc., 1989. 

(1010-1530-0098-862)(R7.H5)(5/8~95 11:?3 pin) -8- 



CHLOROFORM 

Chloroform is a clear, colorless, volatile organic compound 
with numerous industrial applications. Typically chloroform 
has been used as a solvent, an intermediate in the synthesis of 
numerous organic compounds, and in the manufacture of 
pesticides. In addition, chloroform was used in the past as a 
surgical anesthetic prior to the recognition of its toxic effects. 
Chloroform can be readily absorbed via ingestion or inhalation and, to a lesser extent, via 
direct dermal contact. Because of its volatility, inhalation represents the most common 
exposure route. Once absorbed, chloroform is rapidly eliminated, with the majority being 
cleared through the lungs within 24 hours of exposure. 

CI H 
‘C’ 

CI’ ‘CI 

CMomform 

Chloroform is a potent, fast-acting central nervous system (CNS) depressant at high 
atmospheric concentrations. Symptoms typically include nausea, light headedness, malaise, 
stupor, and coma. Most CNS effects are transient, and do not persist once chloroform has 
been eliminated from the body. In a few instances, more persistent CNS effects have been 
reported, including gait abnormalities and tremor. These effects may take as long as 
2 weeks to disappear (Storms, 1973). Onset of CNS effects have been reported to occur 
with exposure to concentrations as low as 920 ppm for 3 minutes (Lehman and Schmidt- 
Kehl, 1936), while anesthetic effects typically require exposure to 20,000 to 40,000 ppm 
(NOSH, 1974). Other target organs of acute chloroform exposure include the liver, 
kidneys, and lungs. Liver effects include elevation in liver function tests and blood enzyme 
levels; kidney effects include proteinuria, hematuria, and the production of cellular casts; and 
respiratory effects include the induction of a chemical pneumonitis. 

Chronic exposure to chloroform has been associated with liver and kidney damage. In one 
study, rats exposed to 25 ppm (7 hours per day, 5 days per week for 6 months) developed 
cloudy swelling of the kidney and lobular granular degeneration and necrosis of the liver 
(Torkelson et al., 1976). Epidemiological studies among occupationally exposed individuals 
have demonstrated an increased incidence of toxic hepatitis and liver enlargement among 
some populations (Bomski et al., 1967), but not others (Challen et al., 1958). 
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Animal studies indicate that chloroform may be a developmental toxicant. Pregnant rats 
exposed to 100 ppm produce pups with increased incidence of missing ribs, imperforate 
anus, subcutaneous edema, and delayed ossification. At 300 ppm, additional effects are 
produced, including abnormalities of the skull and sternum, decreased numbers of live 
fetuses, and an increase in the number of resorptions (Schwetz et al., 1974). 

The role of chloroform as a reproductive toxicant has not been well characterized. In one 
study, mice exposed< to 400 to 800 ppm for 4 hours per day for 5 days were found to have 
an increased incidence of abnormal sperm, although their reproductive fitness was not 
evaluated (Land et al., 1981). 

Chloroform is not mutagenic in most assays (see ATSDR, 1989 for review), although it has 
tested positive for sister chromatic exchange (SCE) induction in cultured human lymphocytes 
(Morimoto and Koizumi, 1983). Animal studies indicate that chloroform can induce 
hepatocellular carcinomas (NCI, 1976) and kidney tumors in mice and rats (Roe et al., 1979; 
Jorgenson et al., 1985). Epidemiological studies among individuals occupationally exposed 
to chloroform have not demonstrated any carcinogenic effects in man. The U.S. 
Environmental Protection Agency (EPA) classifies chloroform as a Class B2 probable human 
carcinogen, based on animal studies. 
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1,l-DICHLOROETHYLENE 

The compound 1, l  Dichloroethylene (1,l -DCE), or 
H CI 

CI H 

\ / vinylidene chloride, is a common intermediate in the 
manufacture of polymers. 1 , l  -DCE polymers are widely ,c=c, 
used as coatings on the interiors of railroad cars, fuel storage 
tanks, and ship tanks, and on steel pipes and structures. 1 , I  -Dichloroethene 

The chemical is highly volatile. 1,l-DCE is expected to be 
short-lived in water because of its poor solubility and rapid volatilization. Its half-life in 
surface water is estimated at 1 to 6 days, depending on aeration rates. Its volatility and poor 
solubility probably prevents absorption of significant quantities through skin. 

Data on acute oral toxicity in animal studies, as measured by the LD50 (Lethal Dose) of 50 
mg/kg to 1800 mg/kg in rats and 5750 mg/kg in dogs have been reported. Acute oral doses 
were found to produce numerous changes in liver and plasma enzymes as well as cell 
damage in liver and the bronchial epithelium. 

Chronic (2-year) oral exposures via drinking water at 1,l-DCE concentrations of 50, 100, 
or 200 mg/l produced signs of liver pathology in rats. Chronic renal inflammation was 
observed in rats given 5 mg/kg/day by gavage for 2 years, and liver necrosis has been 
produced in mice exposed to 10 mg/kg/day by gavage, 5 days/week for 2 years. No adverse 
effects were observed at lower doses. 

Acute inhalation toxicity in rats, measured as LC50 (Lethal Concentration) following 4 hours 
of exposure, also varied with whether the animal was fed (15,000 ppm) or fasted (600 ppm). 
Results from other studies are variable. For example, rabbits, monkeys, rats, and guinea 
pigs exposed to 395 mg/m3 (100 pprn) for 8 hourdday, 5 days/week for 6 weeks exhibited 
no mortality, signs of toxicity, or histopathological (tissue) changes. Several studies have 
demonstrated that species, strain, and sex greatly influence the acute toxic effects of 1 , l -  
DCE. 



Longer term inhalation exposures, either continuous (47 ppm, 90 days) or intermittent (50 
to 100 ppm, 8 hourdday, 5 days/week for 6 months), have been shown to produce liver, 
kidney, and lung damage in some animals. 

If microsomal activation is provided, 1,l-DCE is weakly mutagenic in some bacterial 
systems, but not in Chinese hamster cells or in mice and rats. The International Agency for 
Research on Cancer has concluded that the evidence is sufficient to classify 1,l-DCE as a 
mutagen. 

Studies of carcinogenic effects have variable results. Several long-term studies in rats failed 
to produce any evidence of carcinogenicity, but increased incidence of kidney and mammary 
tumors have been reported in Swiss mice. However, the tumors may be the result of tissue 
injury and repair rather than the result of mechanisms involving DNA. 

Based on the lack of evidence of carcinogenicity in humans, limited animal data, and the 
mutagenicity observed in bacterial systems, EPA has classified 1,l-DCE as a possible human 
carcinogen (Class C). 
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METHYLENE CHLORIDE 

Methylene chloride is widely used in paint removers, degreasing agents, and aerosol 
propellants; as a blowing agent in flexible urethane foams; as a process solvent in the 
manufacture of pharmaceuticals and food products, including the decaffeination of coffee; and 
as a fumigant for grains and fruits. An estimated one million workers are potentially exposed 
to methylene chloride or to products that contain this chemical (NOSH 1986). 

In humans, direct contact with methylene chloride produces eye, respiratory tract, and skin 
irritation (EPA 1985b). Mild poisonings due to inhalation exposure produce solemnness, 
lassitude, numbness and tingling of the limbs, anorexia, and light-headedness, followed by 
rapid and complete recovery. More severe poisonings generally involve correspondingly 
greater disturbances of the central and peripheral nervous system. Methylene chloride also 
has acute toxic effects on the heart, including the induction of arrhythmia. Fatalities 
reportedly due to methylene chloride exposure have been attributed to cardiac injury and heart 
failure. e, and levels of 
carboxyhemoglobin in the blood are elevated following acute exposures. In experimental 
animals, methylene chloride is reported to cause kidney and liver damage, convulsions, and 
distal paresis. An oral median lethal dose (LD,,) of 2,136 mgkg and an inhalation median 
lethal concentration (LC,,) of 80,000 mg/m3/30 min is reported for the rat. 

Methylene chloride is metabolized to carbon monoxide 

Methylene chloride is reported to be mutagenic in bacterial test systems. It has also produced 
positive results in the Fischer rat embryo cell-transformation test. However, it has been 
suggested that the observed cell-transforming capability may have been due to impurities in 
the test material. There is no conclusive evidence that methylene chloride exposure produces 

teratogenic effects. 

Methylene chloride has been classified in EPA's Group B2 (probable human carcinogen), 
based upon positive results in animal studies and inadequate evidence in humans (EPA 

1985b). Animal study results indicated methylene chloride exposure will increased the 
incidences of lung and liver tumors in mice and mammary tumors in female and male rats 
(NTP 1984, EPA 1985a). In  a chronic inhalation study, male rats exhibited an increased 
incidence of sarcomas in the ventral neck region (Burek et al. 1984), however, the authors 
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suggested that the relevance and toxicological significance of this finding is uncertain in light 
of available toxicity data. 

14(1SiJ- l  530-009X-X62)(R7 H5)(5/16195 3 15 pm) -17- 



REFERENCES 

Burek, J.D., K.D. Nitschke, T.J. Bell, D.L. Wackerle, R.C. Childs, J.E. Beyer, D.A. Dittenber, 
L.W. Rampy, and M.J. McKenna. 1984. "Methylene chloride: a two-year inhalation 
toxicity and oncogenicity study in rats and hamsters." Fundamentals of Applied 
Toxicology. 4: 3 0-47. 

National Institute for Occupational Safety and Health (NIOSH). 1986. Current Intelligence 
Bulletin No. 46. April 1986. DHHS (NIOSH) Publication No. 86-114. 

National Toxicology Program (NTP). 1984. NTP Technical Report on the Toxicology and 
Carcinogenesis Studies of Methylene Chloride (CAS No. 75-09-2) in F344/N Rats and 
B6C3FI Mice (Inhalation Studies). NTP Technical Report No. 291. Research 
Triangle Park, North Carolina. USDHHS (NIH) Publication No. 85-2562. 

U.S. Environmental Protection Agency (EPA). 1985a. Superfund Public Health Evaluation 
Manual. Draft prepared by: ICF Incorporated, Washington, D.C. USEPA. Office 
of Solid Waste and Emergency Response. Washington, D.C. EPA Contract 
NO. 68-01 -7090. 

U.S. Environmental Protection Agency (EPA). 1985b. Health Assessment Document for 
Methylene Chloride. Addendum: Updated Carcinogen Assessment of 
Dichloromethane (Methylene Chloride). Office of Health and Environmental 
Assessment. Washington, D.C. September 1985. EPA 600/8-82/004FA. 

U.S. Environmental Protection Agency (US EPA). 1991. Health Effects Assessment 
Summary Tables (HEAST). Annual FY-1991. OSWER (OS-230). 

(4040.1 530-0098-862)(R7 HS)(5/16195 3 I5 p m )  - 1  8- 



PLUTONIUM 

Plutonium, a radioactive element, is a silver-colored metal. Plutonium is produced when 
uranium absorbs an atomic particle. Plutonium exists in trace quantities in naturally occurring 

uranium ores (Weast, 1980), but large amounts have been produced by man in nuclear 
reactors. There are 15 known isotopes of plutonium with atomic weights ranging from 232 
to 246. The majority of the plutonium, in the form of plutonium-239, is used as an 
ingredient in nuclear weapons. Plutonium-238 is used as heat source in thermo-electric power 
devices (Bair and Thompson, 1974). 

When plutonium decays, it emits primarily alpha particles (ionized helium atoms), except for 
plutonium-24 1 which decays by beta emission. Although alpha particles are highly ionizing 
and, therefore, damaging, their penetration into tissue is slight. Biological damage is limited 
to cells in the immediate vicinity of the alpha-emitting radioactive material The biological 
half life and the retention time o f  the two most studied isotopes, plutonium-238 and 
plutonium-239, were very long, resulting in prolonged exposure of body organs to alpha 
radiation (USEPA, 1977) 

The acute toxicity of plutonium compounds has been investigated. No deaths in humans 
specifically associated with plutonium have been reported after acute plutonium exposure. 
Animals studies have demonstrated that exposure to high radiation doses of plutonium 
isotopes can result in decreases in life span, and increases in respiratory diseases, and cancer. 
The target tissues appear to be the lungs and associated lymph nodes, the liver, and the bones. 

A potential health hazard results when plutonium is inhaled and deposited in lung tissue or 
is ingested or enters the body through wounds. In most cases, in acute inhalation exposure 

studies, death was caused by radiation pneumonitis accompanied by edema, fibrosis, and other 
signs of respiratory damage within 1-3 years after exposure. For inhalation exposure, animals 
studies indicated plutonium -239 was more toxic than plutonium-238 (Park et al, 1988, 
Sanders, 1977). In an acute oral study, a single oral dose of 3 . 3  x lo8 pCi plutonium-238 
citrate/kg body weight was administered to neonatal rats by gavage (Fritsch et al, 1987). This 

single exposure to plutonium resulted in the death of 45% of the treated animals within two- 
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weeks of exposure. Damages in the gastrointestinal tract were the major effects been observed 

in the treated rats. 

Chromosomal aberrations were observed in tissue cells among plutonium workers (Schofield 
1980; Schofield et al, 1974) and laboratory animals (Benjamin et al. 1976; Brooks et al, 1976, 
1979). Other genetic effects attributed to plutonium are chromosomal aberration dominant 
lethality and chromosome translocation in spermatocytes. In laboratory animals, a 
reproductive effect attributed to plutonium exposure is dominant lethality Exposure of male 
mice to "high" doses (of plutonium-239 resulted in sterility 12 weeks post-exposure (Luning 
et al, 1976a, 1976b). Exposure of female mice to plutonium also resulted in dominant lethal 
mutations (Searle et al., 1982). 

The cancer causing effects associated with plutonium exposure have been intensively studied 

in animals and humans. Most of the data on humans come from epidemiologic studies 
associated with occupational exposure to plutonium at plutonium processing plants. No direct 
causal link between plutonium exposure and cancer causing effects has been established in 
human studies. Numerous animal studies using much higher doses of plutonium than those 
observed in epidemiologic studies have shown conclusively that plutonium is a carcinogen. 
In animal studies, plutonium is an effective lung, skeletal, and liver carcinogen, depending 
on its chemical form, route of exposure, and species (Sikov et al., 1978a, Taylor et al., 1983; 
Mays et al., 1987; ATSDR, 1991). 
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POLYCHLORINATED BIPHENYLS (PCBS) 

Polychlorinated biphenyls (PCBs) are semi-synthetic oils. 
They are made from biphenyl, a naturally occurring 
compound extracted from petroleum. Chlorination of -M:am 
biphenyl results in a mixture of PCBs that consists of 
heavy, nonflammable, stable with high boiling points. 
PCBs have been used commercially as coolants, hydraulic 
fluids, stone-cutting oils, and heat transfer fluids. PCBs 
have also been used in plasticizer processes and as dye carriers. 

CI, m a  om0 am0 mQ CI, 

PcBe 

Polychlorinated biphenyls are exceptionally persistent in the environment and are fairly 
ubiquitous in soils and waterways. In general persistence relates to the degree of chlorination, 
with the more highly chlorinated forms being more resistant to biodegradation and more 
persistent in the environment. The primary routes of potential human exposure to 
polychlorinated biphenyls are ingestion, inhalation, and dermal contact. PCBs are highly 
lipophilic compounds which are readily absorbed and tend to accumulate in the body. 

A large body of knowledge about the human toxicity of PCBs comes from two large-scale 
incidents (the Yusho incident in Japan in 1968 (Kuratsune M et al. 1972) and the Yu-Cheng 
incident in Taiwan in 1979 (Chen et al., 1985a)). These two incidents are unique in that 
exposure to PCBs were unusually high. Other human health effects due to PCBs have been 
investigated in industrial exposure incidences and follow-up epidemiological studies. It is 
generally agreed that for certain toxicity endpoints, PCB congeners with co-plainer structure 
are of greatest toxicological significance, and that this toxicity is mediated through a 2,3,7,8- 
tetrachlorodibenzo-p-dioxin like interaction with the aryl hydrocarbon receptor. A toxic 
equivalency factor approach to the TCDD-like endpoint has been proposed for coplanar PCBs 
(Safe, 1990). 

The primary systemic toxic responses associated with PCB exposure include chloracne, 
hyperpigmentation of the skin, nails, and conjunctual and raucous membranes, liver disease, 
hyperactive meibomian glands; conjunctivitis; edema of eyelids; subcutaneous edema; keratin 
cysts in hair follicles; hyperplasia of hair follicle epithelium; hepatic hypertrophy; decreased 
number of red blood cells; decreased hemoglobin; serum hyperlipidemia; leucocytosis (IARC, 
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1978; Braverman, 1992). Some neurotoxic effects have been observed among PCB exposure 
populations, including headache, numbness, altered peripheral nerve conduction velocity 
(Chen et al., 1985b) and decreased neurobehavioral function as measured by visual memory, 
problem solving and mean choice reaction time (Kilburn et al., 1989). PCB exposure is also 
associated with involution of the thymus and with impaired humoral and cellular immunity 
(Tryphonas et al., 1991). 

The reproductive and developmental toxic effects of PCBs have been extensively studied in 
rodents, monkeys, and humans. In women exposed to PCBs in Yusho and Yu-cheng 
incidents, irregular menstrual cycles, increased incidence of miscarriage and the birth of small, 
hyperpigmented and hyperkeratotic infants have been observed. In animal studies, increased 
menses duration, decreased estrogen and progesterone peaks, and increased incidence of 
miscarriage were observed in animals after PCB exposure (Allen et al., 1979; Truelove et al. 
1990). The primary developmental toxic effects consisted of lower birth weight and persistent 
motor and cognitive deficits in children who were prenatally exposed to PCBs (Rogan et al., 
1988). Mother's milk contaminated with PCB's appears to be a source of exposure for 
infants. Developmental abnormalities have been observed in PCB-intoxicated infants. 
Premature eruption of teeth, larger frontal and occipital fontanelles, exophthalmos and the 

maintenance of an abnormally wide sagittal suture were observed (IARC, 1978; Gladen et al. 
1988). 

Most genotoxic studies demonstrated PCB congeners are not genotoxic. However, genotoxic 
results were demonstrated in human lymphocyte cultures (Sargent et al., 1989) and increased 
chromosomal damage was reported in an occupationally exposed population (Kalina et al., 
1991). 

The carcinogenicity of PCBs has been reviewed in detail by Silberhorn et al. (1990). Current 
epidemiological evidence does not provide sufficient evidence of PCB carcinogenicity in 

humans to establish a causal relationship, although several studies suggest a possible 
association between PCB exposure and certain types of cancer (Brown, 1987; NIOSH, 1991). 
Aroclor 1260 induced hepatocellular carcinoma in Sprague-Dawley rats (Norback and 
Weltman, 1985). Some coplanar and some noncoplanar congeners have demonstrated 
promoting ability, although with marked differences in potency (Silberhom et a1 , 1990). 
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TETRACHLOROETHENE 

Tetrachloroethene, also known as perchloroethylene (PCE), is 
used as a grain fumigant in agriculture, and industrially as a dry 

exposure to tetrachloroethene may occur via inhalation, 
ingestion, or dermal contact, inhalation represents the primary 

uptake route in most situations, primarily because of its high 
volatility and poor dermal absorption. Tetrachloroethene is highly fat soluble, and once 
absorbed, it tends to partition to the body fat. Elimination from the body is relatively slow, 
with a biological half-life of approximately 65 hours. 

CI CI 

CI CI 

Tetrachbroethene 

\ / cleaning solvent and a degreasing agent for metals. Although ,c=c, 

Systemic effects of overexposure to tetrachloroethene in humans and animals include 
pulmonary edema, central nervous system (CNS) depression (Rowe et al., 1952), fatty 
infiltration of the liver and kidney (Ogata et al., 1968), and increases in serum enzyme levels 
(Fujii, 1975; Cornish et al., 1973). The CNS effects are similar to those produced by ethanol 
intoxication and are produced at atmospheric concentrations of 200 to 500 ppm (McMullan, 
1976). CNS effects result in headache, blurred vision, light-headedness, nausea, vomiting, 
confusion, slurred speech, loss of coordination, and memory impairment. In a few cases, 
coma and death have been reported as a result of inhalation of tetrachloroethene at, or near, 
saturation levels. Ingestion of tetrachloroethene as a medicinal agent (e.g. treatment of 
hookworm) has been associated with acute side effects, including irritation of the 
gastrointestinal mucosa, cramps, nausea, and vomiting. 

Chronic inhalation exposure of laboratory animals to tetrachloroethene at concentrations 
ranging from 1.5 to 470 ppm for 5 to 11  months produces congestion and swelling of the 
kidney and liver, changes in serum enzyme levels, and CNS effects (Carpenter, 1937; Rowe 

et al., 1952). Because of its defatting action, repeated dermal contact may result in a dry, 
scaly, fissured dermatitis, predisposing the skin in infection. 

Tetrachloroethene has proven negative as a mutagen in most assays. Carcinogenicity assays 
indicate that it is a potential carcinogen i n  rodents. In a major bioassay study (NCI, 1977), 
exposure of rodents to tetrachloroethene at 386 to 1,072 mg/kg/day for 78 weeks was reported 
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to cause an increase in the incidence of hepatocellular carcinomas in mice, but not rats. In 
an inhalation study by the National Toxicology Program (NTP, 1986), exposure of mice and 
rats to tetrachloroethene for 6 hours per day, 5 days per week for 103 weeks caused an 
increase in several tumor types including mononuclear cell leukemia, hepatocellular adenomas 
and carcinomas, and renal tubular cell neoplasms. In analyzing the results of these studies, 
it should be noted that hepatic carcinomas are very rare in human populations, but quite 
common in rodents, and thus may not be an appropriate indicator of potential human 
carcinogenicity. 

Epidemiological studies among workers in the dry-cleaning industry have not shown any 
long-term effects of tetrachloroethene on the CNS, liver, or kidneys (Lauwerys et al., 1983). 
A slight increased incidence of lung and cervical cancers was noted in a second study which 
focussed on the cause of death among occupationally-exposed individuals (CDC, 1983). The 
U.S. Environmental Protection Agency (EPA) classifies tetrachloroethene as a Class B2 
probable human carcinogen based on animal studies. 

(4040-1C30-0098-862)(R7 H5)(5/16195 3 15  pm) -29- 



REFERENCES 

Carpenter, C.P. 1937. The chronic toxicity of tetrachloroethylene. J. Ind. Hyg. Toxicol. 
19:323-326. 

CDC (Centers for Disease Control). 1983. Exposure to perchloroethylene in U.S. dry- 
cleaning workers. J.A.M.A. 149:3 159-3 160. 

Cornish, H.H., Ling, B.P., and Barth, M.L. 1973. Phenobarbital and organic solvent toxicity. 
Am. Ind. Hyg. Assoc. J. 34:487-492. 

Fujii, T. 1975. The variation in the liver function of rabbits after administration of 
chlorinated hydrocarbons. Jap. J. Ind. Health. 17:81-88. 

Lauwerys, R., Herbrand, J., and Buchet, J.P. 1983. Health surveillance of workers exposed 
Int. Arch. Occup. Environ. Health. to tetrachloroethylene in dry-cleaning shops. 

52:69-77. 

McMullan, J.K. 1976. Perchloroethylene intoxication. Br. Med. J. 2: 1563-1 564. 

NCI (National Cancer Institute). 1977, Bioassay of tetrachloroethylene for possible 
carcinogenicity. Washington, D.C.: U.S. Department of Health, Education and 
Welfare. DHEW Publ. No. NIH 77-813. 

NTP (National Toxicology Program). 1986. Toxicology and carcinogenesis studies of 
tetrachloroethylene (perchloroethylene) CAS No. 127- 18-4 in F344/N rats and 
B6C3F/mice (inhalation studies). Research Triangle Park, NC: U.S. Department of 
Health and Human Services, NTP TR 3 1 1 .  

Ogata, M., Tomokuni, K., and Watanabe, S. 1968. ATP and lipid contents in the liver of 
mice after inhalation of chlorinated hydrocarbons. Ind. Health. 6: 116-1 19. 

Rowe, V.K., McCollister, D.D., Spencer, H.C., Adams, E.M., and Irish, D.D. 1952. Vapor 
toxicity of tetrachloroethylene for laboratory animals and human subjects. A M A  Arch. 
Ind. Hyg. Occup. Med. 5:566-579. 

(4040-l530-0098-862)(R7 H5)(5/16/9~ 3 IS pm) -30- 



TRICHLOROETHENE 

Trichloroethene (TCE) is an industrial solvent which is 

potentially toxic at relatively high concentrations. Because of CI H 

its volatility, inhalation is the primary uptake route for TCE 
\ 
,c=c, 

CI CI 
under most circumstances, although oral uptake may also occur 
when groundwater supplies are contaminated. Dermal Trlchloroethene 

absorption of TCE is generally poor, although the defatting 
action of TCE can enhance its uptake. 

The acute toxicity of TCE has been investigated in a number of studies. The LC,, for a 
single 4-hour inhalation exposure to TCE is reported to be approximately 12,500 ppm for rats 
and 8,450 ppm for mice. Human data are more limited, having been collected from reported 
accidental deaths in industrial settings. In one incident, five workers were reported to have 
died after acute exposure to TCE at concentrations estimated to be in the range of 200 to 
8,000 ppm. Death was thought to be due to ventricular fibrillation or related cardiac effects. 
In another incident, a worker was reported to have died after exposure to 2,900 ppm. The 
acute oral lethality of TCE has also been investigated. Oral LDso values have been reported 
for dogs (5,680 mgkg), cats (5,864 mgkg), rats (4,920 mgkg), and mice (2,400 mgkg). 
One incident has been reported where a human death was attributed to an oral dose of 
1,043 mgkg. 

A large body of literature exists on the sublethal effects of TCE. The primary target organs 
include the central nervous system (CNS), liver, and kidney. In addition, heme synthesis may 
be affected . The most sensitive target organ appears to be the CNS. In the human, 
inhalation exposures to concentrations as low as 27 ppm are reported to cause headaches. 
Concentrations of 100 ppm for 8 hours may affect perception, memory, and dexterity, 
although higher concentrations (956 to 2,000 ppm) for shorter time periods (2 to 2.5 hours) 
have no apparent CNS effects. 

Some evidence exists that TCE may be a weak mutagen. However, this work was based on 

commercial grade TCE, and co-contaminants present may be responsible for the observed 
effects. The evidence EPA uses to classify TCE as a class B2 (probable human carcinogen) 
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is based on animal studies. Various researchers have reported that inhalation of TCE causes 
increased incidences of testicular carcinomas in rats and lung adenomas and hepatomas in 
mice. Oral exposure has been related to hepatocellular carcinomas in mice, and renal 
adenocarcinomas and leukemia in rats. 

Despite numerous epidemiological studies, no increases in cancer have been observed in 
connection with either occupational inhalation exposure or residential well water exposures. 
The lack of evidence in humans for carcinogenicity is significant given the extensive history 
of TCE usage in industry. 
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VINYL CHLORIDE 

CI H 

H H 

Vinyl Chloride 

\ / 
Vinyl chloride is an industrial feedstock frequently used in the 
production of plastics. It may also occur at industrial sites as a / c=c ,  
degradation product of dichloroethylene. While the toxicity of this 
compound is well recognized, the major health risks associated with 
vinyl chloride exposure are related to its carcinogenicity. 

Exposure to vinyl chloride can lead to significant absorption. Inhalation studies suggest that 
approximately 40 percent of inhaled vinyl chloride is absorbed, while ingestion studies 
suggest that vinyl chloride absorption in the gastrointestinal tract is virtually complete. In 
contrast, dermal absorption does not appear to be a significant uptake route (ATSDR, 1989). 

Lethal concentrations of vinyl chloride are reported to be very high for short-term inhalation 
exposure. The LC,, values for 2-hour exposure to vinyl chloride is reported to range from 
117,500 to 230,800 ppm in rabbits (USEPA, 1985). Oral exposure also requires rather high 
doses for lethality with LD5, values reported in the range of 500 mgkg for rats (Sax, 1984). 

Increasing the duration of exposure has been reported to significantly increase toxicity. Lee 
et al. (1977, 1978) have reported that inhalation exposure to 1,000 ppm for 5 to 9 days is 
lethal to mice. 

The major target organ for acute sublethal vinyl chloride exposure is the CNS. Several 
human studies (Lester et al., 1963; Nicholson et al., 1975) have shown that concentrations in 
the range of 8,000 ppm can induce dizziness, giddiness, euphoria, ataxia, headache, and 
narcosis. Investigations on the effects of higher concentrations have shown that 50,000 ppm 
can cause intoxication in rats (Lester et al., 1963), while 70,000 to 500,000 ppm has 

anesthetic properties in dogs (Oster et al., 1947). These acute effects are reversible and 
disappear shortly after exposure is terminated. 

Chronic low level vinyl chloride exposure may affect the central nervous system (CNS). 
Perticoni et al. (1986) have reported on a neuropathy in the legs of workers exposed via 
inhalation to vinyl chloride for extended time periods. Dinceva et al. (1985) have also shown 
that occupational exposure can cause changes in electroencephalogram (EEG) patterns. 

(4040-1 530-0098-862)(R7 145)(5/16/95 3 I5 pm) - 3 3 -  



However, most long-term studies do not identify the CNS as a primary target organ for 
chronic vinyl chloride exposure. 

Studies on chronic exposure to sublethal doses of vinyl chloride in humans and animals 
indicate that a number of organ systems can be significantly affected. Prolonged occupational 
exposure has been associated with a syndrome known as "vinyl chloride disease" (Halama 
et al., 1985; Sakabe, 1975; Lilis et al., 1975). This disease is characterized by circulatory 
disturbances in the extremities, Raynaud syndrome, scleroderma, various hematologic effects, 
pathologic damage to the liver and lungs, and acro-osteolysis, which is a destruction of the 
distal phalanges of the hand. Similar effects can be induced in animals, along with minor 
effects on the kidney (Feron et al., 1979a, 1979b). Among these various target organs, the 
liver appears to be the primary target. Chronic studies indicate that doses as low as 

1.3 mg/kg/day can induce hepatocellular alterations and hepatic cysts in rats (Til et al., 1983). 

Inhalation concentrations of 50 ppm have been associated with increased mitotic activity (Lee 
et a]., 1977), while higher doses have been associated with increased liver weight (100 ppm) 
and histopathological lesions (200 and 500 ppm) (Torkelson et al., 1961). Numerous 
epidemiologic studies have demonstrated impaired liver function and histological damage in 

occupationally-exposed humans (Berk, 1976; Buchanova et al., 1985; Gedigk et al., 1975, 
Marsteller et al., 1975; Popper and Thomas, 1975). 

Developmental effects from vinyl chloride exposure have been reported in two epidemiologic 
studies. Infante et al. (1976) and Waxweiler et al. (1977) have reported increases in the 
number of spontaneous abortions among occupationally-exposed women. However, a study 
by John et al. (1977) was unable to demonstrate fetal toxicity in rats at doses which were not 
also toxic to the mother. Sexual function may be impaired in humans exposed chronically 
(Makarov, 1984) and studies by Bi et al. (1985) have shown decreased testicular weight 
among rats exposed to 100 ppm on a chronic basis. 

Vinyl chloride appears to be a rather strong mutagen. One study by Hansteen et al. (1978) 

demonstrated that occupational exposure to 25 ppm was sufficient to cause significant 
increases in the number of chromosomal abnormalities in peripheral lymphocytes. Numerous 
-- in vitro and in vivo mutagenicity assays have been published which identify vinyl chloride 
as a mutagen (See USEPA, 1985 for review). 



Vinyl chloride has been identified as a potential carcinogen in numerous epidemiological 
studies. In particular, the incidence of a rare form of liver cancer (angiosarcoma) has been 
linked to occupational vinyl chloride exposure (Monson et al., 1975; Waxweiler et al., 1977; 
Bryen et al., 1976; Wong et al., 1991). In addition, Bryen et al. (1976) has shown that the 
longer the term of exposure, the greater the risk of developing cancer. In general, the results 
of animal studies parallel the epidemiological studies in workers. While numerous animal 
studies have been performed, two studies by Maltoni et al. (1 979, 198 1) have been the most 
critical for the development of regulatory goals by USEPA. These two studies demonstrated 
increases in cancer rates among mice, rats, and hamsters exposed to vinyl chloride 
concentrations in excess of 50 ppm. The forms of cancer found included liver angiosarcomas, 
hepatomas, neuroblastomas, and zymbal gland carcinomas. These findings have been 
repeated in numerous other animal studies. USEPA has classified vinyl chloride as a Class A 

carcinogen based on the weight of evidence of numerous human epidemiological studies. 
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