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DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAL FAC1LMES ENGINEERING COMMAND 

P.O. BOX 190010 

2155 EAGLE DRIVE 

NORTH CHARLESTON, S.C. 29419-9010 
5090/11 
Code 18710 
July 14, 1999 

Mr. John Litton, P.E. 
Director, Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

Subj: SUBMITTAL OF AOC 506 TECHNICAL MEMORANDUM PROPOSING NFA 
STATUS 

Dear Mr. Litton: 

The purpose of this letter is to submit the enclosed Technical Memorandum for AOC 506. 
This site was recommended for placement in the CMS process by the Zone A RFI conditional 
approval letter from SC DHEC. After EnSafe submitted a preliminary technical 
memorandum the project team visited the site and discussed the need for further action. Based 
on that discussion the Navy, SC DHEC, and EnSafe agreed that No Further Action was 
required for that site. The purpose of this letter and the attached technical memorandum is to 
formalize the decision for record purposes. 

The Navy requests that the Department and the USEPA review and provide comment or 
approval whichever is appropriate. If you should have any questions please contact Billy 
Drawdy or myself at (843) 743-9985 and (843) 820-5543 respectively. 

Sincerely, 

DAVID P. DODDS 
Remedial Project Manager 
Installation Restoration III 

End: 
(1) Technical Memorandum for AOC 506, dated 12 July 1999 

Copy to: 
SCDHEC (Paul Bergstrand, Mihir Mehta), USEPA (Dann Spariosu) 
CSO Naval Base Charleston (Billy Drawdy), SOUTHNAVFACENGCOM (Tony Hunt) 



EA/SAFE 

M 	e 	m 	o 	r 	a 	n 	d 	u 	m 

Date: 12 July 1999 

To: 	Mihir Mehta, David Dodds, Paul Bergstrand, Dann Spariosu 

From: Todd Haverkost 

Re: 	Zone A RFI Conditional Approval, AOC 506 Benzo(a)pyrene SSL Evaluation 

AOC 506 is a former flammable storage shelter identified as Building 1629. This facility was used 
from 1942 to 1996 to store hazardous/flammable materials awaiting shipment for disposal. 
Building 1629 was an open-air storage shed composed of metal poles supporting a steel truss frame 
with sheet metal covering. The shed was constructed on a 21' x 30' concrete slab that was 
surrounded by wire fencing. The shed and fencing were removed sometime between the RFA site 
visit in 1994 when operations in 1996 at the facility ceased. This site was investigated during the 
RFI and was tentatively recommended for inclusion in the CMS solely based on leaching potential 
of semi-volatile organic compounds (SVOCs) as identified in the fate and transport evaluation. 
The intent of this memo is to re-visit existing data and present new data to provide the project team 
with an opportunity to make a risk management decision regarding the final recommendations for 
this site. 

The Zone A RFI Report conditional approval letter issued by SCDHEC, dated 29 January 1999, 
recommended that a localized removal action be performed at AOC 506 due to the leaching 
potential of benzo(a)pyrene equivalents (BEQs). During the RFI, soil samples were collected at 
6 locations from the 0-1' and 3-5' foot intervals. BEQs were detected at a concentration of 
8377 µg/Kg in surface soil at soil boring 506SB001, which exceeded the generic soil screening 
level (SSL) of 4000 gg/Kg. The only other detections of BEQs were in the subsurface samples 
collected from 506SB002 (362 ,ug/Kg) and 506SB004 (210 µg/Kg). Excerpts from the RFI report 
are included as Attachment A to provide additional background regarding the sampling results and 
the data screening process. Rather than proceed with the removal action, the Navy and EnSafe 
proposed to collect additional data to supplement the existing site data in an effort to demonstrate 
that the generic SSLs used in the fate and transport assessment are overly conservative for this site 
and that a leaching concern does not exist. The reason the Navy and EnSafe felt the generic SSL 
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was very conservative was that its derivation used a default dilution attenuation factor (DAF) of 
10 rather than a DAF of 20 as suggested in the USEPA Soil Screening Guidance: Technical 
Background Document. The DAF of 10 was selected since it was presumed that the sandy soil 
at the site would have a low total organic carbon (TOC) value. This approach was agreed upon 
by members of the Project Team as documented in the response to SCDHEC comment #4 dated 
November 5, 1997 (the response document is dated August 7, 1998). Because of the SSL 
exceedance, a shallow monitoring well was installed at the location of 506SB001 to reduce the 
uncertainty of whether or not the BEQ concentrations in soil actually pose a threat to groundwater. 
The groundwater samples greatly reduce the uncertainty, but do not completely eliminate it since 
the age of the release and the travel time to groundwater are not really addressed unless samples 
are collected over time to account for temporal variation. The groundwater samples collected 
during two separate sampling events from this well were non-detect for BEQs, further suggesting 
the SSL used was appropriate for a preliminary screening value to determine if further assessment 
was warranted but should not be used as an action level. 

In discussions between the Navy, SCDHEC, and EnSafe, it was agreed that a site specific SSL 
should be calculated using the soil/water partioning equation found in the USEPA Soil Screening 
Guidance: Technical Background Document and that a leach test be performed using the Synthetic 
Precipitation Leaching Procedure (SPLP) developed to model an acid rain leaching environment. 
The SPLP test is independent of the age of the release and was selected to help validate or 
invalidate the results of the site specific SSL calculations and the groundwater data. The SPLP 
method may not be entirely suitable for soils contaminated with oily constituents, but used in 
conjunction with other information such as the site specific SSL and site specific groundwater 
results, it does provide one more valuable piece of data to consider when making a weight of 
evidence decision. The key data gap identified for the completion of the SSL calculation was the 
absence of a site specific total organic carbon value. In February 1999, additional soil samples 
were collected at the 506SB001 location from the 3-5' interval. The samples were analyzed for 
SPLP and TOC. 

The SPLP results (Attachment B) were non-detect for BEQs and for carbazole, which was not 
mentioned earlier, but also exceeded its generic SSL. Please note that the quantitation limits listed 
on the analytical reports are higher than the respective tap water RBCs and/or MCLs for these 
constituents. As a result, the laboratory's method detection limit (MDL) study has also been 
included for the reviewer's benefit. Had either constituent been detected above the MDL but 
below the quantitation limit, it would have been reported as a "J" flagged or estimated value. The 
detection limit for BEQs still exceeds the MCL and RBC because these values are extremely low 
and cannot be achieved with this particular analytical method. Even so the SPLP results indicate 
that, in the area of highest concentration, the BEQs were not detected above the MDL of 2.6 Azg/L 
which is only slightly above the MCL of 0.2 4g/L. 
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To calculate a site specific SSL, the default values for soil porosity, dry soil bulk density, fraction 
organic carbon, and hydraulic conductivity were replaced with data collected from AOC 506 or 
from nearby sites in Zone A which had a similar soil type. Following the procedures outlined in 
the EPA guidance, an SSL of 722.2 µg/Kg was calculated for BEQs assuming no dilution or 
attenuation, and with a 0.5 acre source area with BEQ concentrations distributed uniformly from 
ground surface to the water table (Attachment C). Under the conservative assumptions made 
previously regarding sandy soil and applying a DAF of 10, the resulting SSL is 7222 µg/Kg. The 
decision to use a DAF of 10 was based on the assumption that most of the soil in Zone A is sandy. 
However, the site specific TOC result of 3540 mg/Kg is more characteristic of a heavier organic 
rich soil which adds justification to the argument that it may be more appropriate to use the EPA 
default DAF of 20. The calculated SSL with a DAF 20 is 14,444 µg/Kg. The BEQ level of 
8,377 µg/Kg at 506SB001 does exceed the lower SSL but is well below the higher value which 
EnSafe believes to be more applicable to this site. Another important factor that should be 
considered at this site is that the entire site is less than 0.1 acres and that the surface interval 
sample from 506SB001 was non-detect for BEQs. Conceivably, the SSL could even be higher at 
this site if the size of the site and distribution of the contaminants are considered. 

In conclusion, the site specific SSL using a DAF of 10 indicates that BEQs have some potential 
to leach to groundwater at unacceptable levels. The exceedance of a SSL only means that further 
evaluation should be considered. As a result, groundwater samples were obtained and a leaching 
test was performed to collect the empirical data necessary to determine whether or not the BEQ 
concentrations actually pose a threat to groundwater. The SPLP results and 2 rounds of 
groundwater data, both of which were non-detect for BEQs (and carbazole), provide the most 
compelling evidence that the BEQs are not leaching. Considering the age of the unit and the depth 
to groundwater, one could reasonably assume that if groundwater were to be impacted, it would 
have occurred by now. The SSLs used during the RFI were appropriate for screening purposes 
but should not be used as an action level. The tentative recommendations made in the RFI report 
to include the site in the CMS and the SCDHEC recommendation to perform a removal action 
appear to be overly conservative. The Navy and EnSafe feel no further action is warranted at 
AOC 506. 
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Table 10.7.2 
AOC 506 

Organic Compounds Detected in Soil 

Number of 
Mean of 	 Samples 

Sampling 	Frequency of 	Range of Detection 	Detections 	RBC 	Exceeding 
Compound 
	

Interval 	Detection 	 (pg/kg) 	 (pg/kg) 	(µg/kg) 	RBC  

Volatile Organic Compounds 
(12 samples collected: 6 upper interval and 6 lower interval, 1 sample duplicated for Appendix IX analysis) 

Semivolatile Organic Compounds 
(12 samples collected: 6 upper interval and 6 lower interval, 1 sample duplicated for Appendix IX analysis) 

10.7.3 
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Table 10.7.2 
AOC 506 

Organic Compounds Detected in Soil 

Number of 
Mean of 	 Samples 

Sampling 	Frequency of 	Range of Detection 	Detections 	RBC 	Exceeding 
Compound 
	

Interval 	Detection 	 (pg/kg) 	 (pg/kg) 	(µg/kg) 	RBC  

Semivolatile Organic Compounds 
(12 samples collected: 6 upper interval and 6 lower interval, 1 sample duplicated for Appendix IX analysis) 

Notes: 
a 	= 	Calculated from method described in USEPA Interim Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk 

Assessment, Bulletin No. 2, November 1995. 
b 	= 	RBC not available for this compound; fluoranthene RBC used as surrogate. 
c 	= 	RBC not available for this compound; naphthalene RBC used as surrogate. 
NA = Not applicable 
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Semivolatile Organic Compounds in Soil 

No SVOCs were detected in any of the first-interval samples at AOC 506. Nineteen SVOCs were 

detected in the second-interval samples. Five exceeded their SSL: benzo(a)anthracene 

(730 ktg/kg), benzo(a)pyrene (4,100 ,ug/kg), benzo(b)fluoranthene (2,300 Rg/kg), carbazole 

(240 Rg/kg), and dibenz(a,h)anthracene (700 ,ug/kg). Also, the resulting BEQ calculation exceeds 

the SSL for benzo(a)pyrene. 

All of the exceedances were in one second-interval sample, 506SB00102. The concentrations 

detected in this sample were benzo(a)anthracene (5,700 ,ug/kg), benzo(a)pyrene (5,400 Rg/kg), 

benzo(b)fluoranthene (8,000 rig/kg), carbazole (1,200 tg/kg), and dibenz(a,h)anthracene 

(1,300 ,ug/kg). The only other second-interval samples in which cPAHs were detected were 

506SB00202 and 506SB00402, but these detections were below the respective SSLs. 

Inorganics in Soil 

Twenty metals were detected in soil at AOC 506. Three warrant further evaluation: cobalt, 

manganese, and tin. 

Cobalt was detected above the RC (1.7 mg/kg) in both of the detections in six lower-interval 

samples. These detections do not exceed the SSL (990 mg/kg) for cobalt. 

Manganese was detected above the RC (85.5 mg/kg) in two second-interval samples — 506SB00102 

and 506SB00202. This detection does not exceed the SSL (550 mg/kg) for manganese. 

Tin does not have an RC or RBC for comparison of the second-interval detection. This detection 

does not exceed the SSL (5,500 mg/kg) for tin. 
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10.7.5.1 AOC 506 — Soil to Groundwater Cross-Media Transport 

Tables 10.7.7 and 10.7.8 compare the maximum detected concentrations of organic and inorganic 

chemicals reported in soil to risk-based soil screening levels considered protective of groundwater. 

As shown on Table 10.7.7, five organics — benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, carbazole, and dibenzo(a,h)anthracene — were identified for further 

evaluation of soil to groundwater migration based on the screening process presented in Section 6. 

None of these organic chemicals were reported in shallow groundwater (including four rounds of 

groundwater sampling). As shown on Table 10.7.8, two inorganics — chromium and mercury 

— were identified for further evaluation of soil to groundwater migration. Chromium was detected 

in groundwater at a concentration less than its groundwater screening values; mercury was not 

detected in groundwater (including four rounds of groundwater sampling). 

All of the organic exceedences were reported in a single subsurface soil sample (506SB00102). 

Soil concentrations reported for these organic chemicals are not likely to present a widespread 

threat to AOC 506 groundwater based on their limited areal extent at concentrations above their 

SSLs. Mercury was reported in a single surface soil sample (506SB00201) at a concentration of 

1.3 mg/kg which marginally exceeds its SSL of 1 mg/kg. Although chromium was reported in 

one surface soil sample and four subsurface soil samples at concentrations exceeding its SSL, it 

was not reported in any soil sample at a concentration exceeding its background reference value. 

For screening purposes, chromium was conservatively assumed to exist in its soluble hexavalent 

state. Hexachrome analyses at AOC 506 and elsewhere in Zone A suggest that chromium in soil 

exists predominantly in less soluble valence states. These findings suggest that concentrations of 

inorganic soil constituents do not appreciably threaten AOC 506 groundwater. 

10.7.5.2 AOC 506 — Groundwater to Surface Water Cross-Media Transport 

As shown on Table 10.7.7, no organic constituents were detected in AOC 506 shallow 

-groundwater above tap water RBCs or surface water saltwater AWQCs. Therefore, it has been 
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Tau.. 1 0.7.7 
Organic Compounds Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to Cross-media SSLs, Tap Water RBCs, and Saltwater Surface Water Chronic Screening Levels 

NAVBASE-Charleston, Zone A: AOC 506 
Charleston, South Carolina 

Parameter 

Maximum Concentration 

Surface 	Subsurface 	Shallow 

Soil 	Soil 	GW 
Deep 
GW 

Screening Concentration " 

Soil to 	Soil to 	Tap Water 
GW 	 Air 	RBC 
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Acetone 60 56 ND NA 8000 1E+08 3700 NDA UG/KG unit 

2-Butanone ND 4.75 ND NA 3900 c NDA 1900 NDA UO/K0 uGn. 

Carbon disulfide ND 3.6 1.6 NA 16000 720000 1000 NDA UG/KG unit. 

I, i-Dichloroethane ND ND 5.1 NA 12000 1300000 810 NDA uoixo unit 

Methylene chloride ND 1.2 ND NA 10 13000 4.1 2560 UO/KG unit. 

Toluene 1.7 9.2 ND NA 6000 650000 750 37 UO/KG unit. 

Trichlorofluoromethane ND ND 33 NA 10000 c 790000 1300 NDA UG/KG unit 

Semivolatile Organic Compounds 

Acenaphthene ND 600 ND NA 290000 NDA 2200 9.7 uoixo unit. 

Acenaphthylene ND 970 ND NA 96000 c NDA 1500 NDA uoxo uGn. 

Anthracene ND 1800 ND NA 5900000 NDA 11000 NDA UO/KG MIL 

Benzo(g,h,i)perylene ND 3100 ND NA 1.2E+08 c NDA 1500 NDA uoixo lion_ 

Benzo(a)pyrene equivalents 
Benzo(a)anthracene ND 5700 ND NA 800 NDA 0.092 NDA UG/K0 UG/L 

Benzo(a)pyrene ND 5400 ND NA 4000 NDA 0.0092 NDA UG/KG unit. 

Benzo(b)fluoranthene ND 8000 ND NA 2500 NDA 0.092 NDA UG/KG unit. 

Benzo(k)fluoranthene ND 390 ND NA 25000 NDA 0.92 NDA UG/KG UM 

Chrysene ND 6500 ND NA 80000 NDA 9.2 NDA uoixo unit. 

Dibenzo(a,h)anthracene ND 1300 ND NA 800 NDA 0.0092 NDA mix° um 

lndeno(1,2,3-cd)pyrene ND 3000 ND NA 7000 NDA 0.092 NDA uotico von. 

Carbazole ND 1200 ND NA 300 NDA 3.4 NDA uoixo unit. 

Dibenzofuran ND 1200 ND NA 42000 c 120000 150 NDA uoixo unit 

Fluoranthene ND 750 ND NA 2200000 NDA 1500 1.6 110/KG UG/L 

Fluorene ND 1800 ND NA 280000 NDA 1500 NDA uoixo uon. 

2-Methylnaphthalene ND 580 ND NA 230000 c NDA 1500 NDA UG/KG UG/L 

Naphthalene ND 550 ND NA 42000 NDA 1500 23.5 UGKG unit. 

Phenanthrene ND 11000 ND NA 900000 c NDA 1500 NDA uotxo unit. 

Pyrene ND 690 ND NA 2100000 NDA 1100 NDA uGncc unit 

Explanations of screening procedures appear in Section 6.2. 
Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Table 10.7.2 and 10.7.5. 

" Screening Concentrations: 
Soil to GW - Generic SSLs based on DAF = 10, adapted from USEPA Soil Screening Guidance: Technical Background Document, May 1996 (first preference), or calculated using values from Table 6.2 

Soil to Air - From USEPA Soil Screening Guidance: Technical Background Document, May 1996 (first preference), or USEPA Region III Risk-Based Concentration Table, June 1996 

Tap Water RBC - From USEPA Region III Risk-Based Concentration Table, October 1997 
Salt Water Surface Water Chronic - From USEPA Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment, November 1995, Table 2 

c • Calculated soil to groundwater SSL value (See Table 6.2) 

GW - Groundwater 	 ND - Not detected 
	

RBC - Risk-based concentration 	UG/KG - Micrograms per kilogram 

NA - Not applicable 	 NDA - No data available 
	

SSL - Soil screening level 	 UG/L - Micrograms per liter 
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Soil 
UG/KG 

50678;8003702 
5065800302 
t558620 
5065800302: 
40/11/95: 
1P/25/95 
11/06/95 
Soil 
UG/KS 

L5586 VAL L5586 VAL L5586 VAL L5586 VAL 

790. 780. 760. 730. 

790. U 780. 760. 730 

790. 780. 760. 730. U 

790. U 780. 760. 730. 

790. 780. 760. 730. U 

1600. 1500. 1500. 1400 

790. 780. 760. 730. U 

790. 780. U 760. r3O. 

790. 780. 760. 730. U 

790. 780. 760. 730. U 

790. 780. 760. 730. U 

790. 780. 760. 730. U 

790. U 780. 760. 730. U 

790. U 780. 760. U 730i: 

790. U 780. U 760. U 730. U 

4000. U 3.900. U 3800. U 

790. U 780. U 760. 730. U 

790. U 780. U 760. 730 

790. 780. 760. U 730. U 

790. U 320. 760. 

1600. 1500. 1500. 1400. U 

790. 780. 760. no. 

1600. 1500. 1500. 1400. U 

790. 780. 760. 730. U 

790. 780. 760. U 730. U 

790. 780. 760. U 730. U 

790. 780. 760. U 730. U. 

790. U 780. 760. U 730. U 

4000. 3900. 3800. U 3700. U 

790. 780. 760. U 730. 

790. 780. 760. U 730. U 

790. U 780. 760. U 730. U 

4000. U 3900. 3800. U 3700. U 

790. U 780. U 760. U 7304 

4000. U 3900. 3800. 3700, 
4000. U 3900. 3800. 370)74 

*** Validation Complete *** 



SAMPLE ID. 	>..506-s-:8001: -0'1`.: 506.-S-410014f 
ORIGINAL ID 	> 5065800101• - 
LAB SAMPLE ID :: 	> 15586-23 
ID FROM REPORT > 5068800101 
SAMPLE DATE -- 	10/11/95 
DATE EXTRACTED > 10/25/95  
DATE ANALYZED - > 11/06/95 
MATRIX 	> Soil 

UG/KG UNITS - --- 

SU846-SVOA 

710. 
--- 

710. 

710. 
'3600:::::;  

	

3600. 	U 

710i"°* 
710. 
11 

	

3600, 	U 
714 
710. 

NR 

U 

DATALCP3 	 CHARLESTON - ZONE A 
03/16/99 	 NAVAL BASE CHARLESTON ZONE A (NBCH) 

AOC 506 - SVOCs in Soil 

Page: 	2 

Time: 15:02 

506-S-8001.n02: 

1,5584-24% 
506S1300102.  
.10111/95 • 
10/25/95 
.11103/95 

tiG/KG,. 

506-S-8002-01 
506SB00201 
L5586-21 
5068800201 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

506-S-8002-02 
5065800202 
L5586-22 
5068800202 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

506-S-B003-01 
5065800301 
L5586-19 
5065800301 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

5067S-8003702 
506880030Z:: 
15586-20 
5068800302: 
10/11/95 
10/25/95 
11/06/95 
scat 

1G/KG 

VAL Parameter 15586. VAL. .15586. VAL 
	

L5586 VAL 
	

L5586 VAL L5586 	VAL 15586:.:  

132-64-9 
42114*2 

8.4-647:2. 
7005723: 

86-73-7 
A004t74< 

534-52-1 
86-30=6 

101. 755-3 
118774-1 

87-86-5 
85-01-8:  

120-1277 

84-74-2 
206-44-0 
129-00-0 
857687 
9179471  
54:7553: 

218-01-9 
117-811 
117-84-0 
2057992 
20770879 
51)732-8 

193-39-5 

191-24-2 

At6t405  
108-60-1 

Dibenzpfuran 
2,4-Dinitr.otolUeik 
Oiethylphthalate 
4.thlorophenyl0000WthOt 
Fluorene 
4-$1troaniltne 
2-Methyl-4,6-Dinitrophenol 
N-NitrosodiphenylaOline 
4-Bromophenyl-phenylether 
HeicachCanobenzene 
Rentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di7n-butylphthalate 
Fluoranthene 
Pyrene 
gutylbenzylphthalit 
3,3'-Dichlorobenzidine 
Benzop)antKr6cehe 
Chrysene 
lits(27EthylhexyL)phthiaiittB0 
Di-n-octyl phthalate 
Eferizo(b)fluoranthen 
Benzo(k)fluoranthene 
Bente(a)pYrene 
Indeno(1,2,3-cd)pyrene 
Dibieft(a,h)anthracer* 
Benzo(g,h,i)perylene 
4-Methy(phehol :(p-Ctdsci 
2,2'-oxybis(1-Chloropropane) 

1200. 	J 

:2734 
730. 

734 
1800. 

3700. 

	

730. 	U 
U 

	

3700. 	U 
11000: 

1800. 
4200. 

730. 

	

19000 	:tR 

	

19000. 	UR 

	

ntik 	U 

	

1400. 	U 

6500. 

	

730. 	u 

	

730. 	U 
Aboo. 

	

730. 	U 
'5400. 
3000. 

3100. 
U 

NR 

790. 
190. 
790. 
790. 
790. 

4000. 
4000. 

790. 
790. 

4000. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 

1600. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 

NR 

760. 

	

760. 	U 
760. 
760. 
760. 

3800. 
3800. 

	

760. 	U 

	

760. 	U 
760. 

3800. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 

1500. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 
760. 

NR 

730. 
730. 
730, 
730. 
730. 

	

3700. 	) 
3700. 
730.' 
730. 

	

730. 	U 
3700. 

	

730. 	U 
730. 
730. 
730. 

	

730. 	U 
730. 
730. 

	

1400. 	U 
730. 
730. 

	

730. 	U 
730. 

730. 
730. 
730. 
730. 
730. 
730:: 

NR 

710. 

1400. 

710. 

780. 
780. 
780. 
780. 
780. 

Z900. 
3900. 
780. 	U 
780. 
780. 

3900. 
430. 
780. 
780. 
780. 
660. 
520. 
780. 

1500. 
230. 
340. 
780. 
780. 
430. 
780. 
280. 
160. 
780. 
190. 
780. 

NR 

*** Validation Complete *** 



SAMPLEAD 
ORIGINAL ID --
LAB SAMPLE::: ID 
ID FROM 
SAMPLE DATE 

,:.DATE;, EXTRACTED: 
DATE ANALYZED 
MATRIX 	 
UNITS . -- . - 7•7::t.: - 

511846-SVOA 
......•..•...•••• 

.5064:S4004-01 
506S800401 
15586-25 

> 5065800401 
> 10/11/95 
> 10/25/95 

11/02/95 
> 'Soil 
	 UG/KG 

...:506$800402 

:v.506800402: 

CAS # 

108-957. 2 . 
11'4 14.4%  
95-5778:  

541-734 
106-46-7 
• 10051:7:6: 

95-50-1 
9548-7 

39638-32-9 

67-72-1 
987.95-3. 
78-59-1 

105-67-9 
657:85:7.0 

111-91-1 
1.20783HZ: 
120-827.1... 
91720.-3.: 

106-47-8 
87764'4. 
59-50-7 
91•576: 
77-47-4 

95-95-4 
•917 .87.T 
88-74-4 
11. 1.1 73:: 

208-96-8 

9. 9.. 097  2, 

51-28-5 
100-027.7: 

506-S-8006-02 
506S800602 
15586-16 
5065800602 
/0/11/95 
10/25/95 
11/02/95 
Soil .:;  
UG/KG.  

780. 
780. 

	

780. 	U 

	

780. 	U 

	

780. 	U 

t 
780. 
780. 
780. 
780. 
780. 
780 
780. 
780. 
780. 
3900. 

	

780. 	U 

	

780. 	U 
780. 

	

780. 	U 
1500. 

	

780. 	U 
1500. 

	

780. 	U 
780. 

	

780. 	U 
780,U 
780:2' 
3900. 
780. 

	

780. 	U 
780. W 
3900.U 
780. 

	

3900. 	U 

3904 

U 

DATALCP3 	 CHARLESTON - ZONE A 
03/16/99 	 NAVAL BASE CHARLESTON ZONE A (NBCH) 

AOC 506 - SVOCs in Soil 

Page: 	3 
Time: 15:02 

Phenol 
bis(2-Chloroep*(er 
2- Ch orophenot 
1,3-D i ch orobenzOW 
1,4-Di chlorobenzene 
Benzyt alcohol 
1,2-D ichlorobenzerT.  
2-Methyl phenol ( o- dresa):: 
Bis(2-Chloroi sopropyl )Ethqr 
N-Ni troso- di -n- propyl amji* 
Hexachloroethane 
Nitrobenzene 
I sophorone 
2-Nitrophenoi 
2,4-D imethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)mbanp.  
2,4-D ich torophenot 
1,2,4- Tr i ch lorobenzene 
Naphtha t ene 
4-Ch toroani ine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methyl naphtha t ene 
Hexachlorocyclopentadiene 
2,4,6- Tr ich lorophenol 
2,4,5- Tr i chlorophenol 

2= Ch oronaPhthat er* 
2-Ni troani tine 
Di methyt p,h th a t ate 
Acenaphthylene 
2,6-0initrotoldeiii; 
3-Nitroaniline  
Acenaphthene 
2,4-D ini tropbenol 
4-Ni trophendt 

Pariimeter 

740k 
740. 
' 
740. 

740. 
740k 

1500.. 
740,.„ 
1500. 

740. 

740. 
740" 
3700. 
'740AWNOMO  
740. 
740. 

740' 
3700. 

44,04 

740. 

740. 

900. 
4500 
900.„ 

.P.PU 
900. 
900. 
1800. 
900. 
1800. 

900. 

900. 
900.0. 

4500. 
900ie:  
900. 

11P'9db: 
4500. 

Pmu 900, 
4500. 

900. 

riOg 

	

900. 	U 

	

1800.: 	U 

	

900. 	U 

	

900. 	u 

U 

U 
41' 

50'6,5.'8005-01 
5065800501 

.:1.5586-27 
506S800501 
10/11/95 
10/25/95 
11/06/95 
Soil.  
UG/KG 

506-S-8005-02 
5065800502 
15586-28 
5065800502:  
10/11/95 
10/25195 
11/02/95 
SO , 
UG/KG 

506-S-8006-01 
5065600601 
L5586-15 
506S800601 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

L5586 VAL L5586 VAL L5586 VAL 

790. 
790. 

790. U 

U 

750. 
750. 

790. 790. 750. 
790. 790. U 750. U 
790. 790. 750. U 
1500. 1600. 1500. U 
790. 790. 750. U 
790. 790. 750. U 
790. 790. 750. U 
790. 790. 750. U 
790. 790. 750. U 
790. 790. 750. U 

790. 790. 750. U 
790. 790. 750. U 
790. 790. 750. 
3900. 4000. 3700. 
790. 790. 750. 
790. 790. 750. 
790. 790. 750. 
790. 790. 750. 
1500. 1600. 1500. 
790. U 790. 750. 
1500. 1600. 1500. 
790. 790. 750. 
790. 790. 750. 
790. 790. 750. 
790. 790. 750. 
790. ARP. 750. 
3900. 4000. . 3700. 
790. 1004 U• 750. 
790. 790. 750. 
190. 790. 	. U 750. 
3900. 4000. 3700. 
790. 790. 750. 

3900. 4000. 3700. 
3900. 4000, 3700. 

L5586 
	

.15586 

U 
	

U 

L5586 
	

VAt 

*** Validation Complete *** 



SAMPLE 
ORIGINAL  ID 	  
LAB SAMPLE ID: 	> 
ID FROM. REPORT 	> 
SAMPLE DATE ::==':-> 
DATE EXTRACTED 
DATE*ANALYZED > 
MATRIX 	 
UNITS -7. 

506•8-8004•01' 
506S800401 
L5586•25 
5065800401 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

50153004-02 
5065800402 
15586-26 ..  
506S800402 
10/11/95 
10/25/95 
11/03/95 
Soi l  
UG/K0 

SW846 -SVOA 

DIbenzofuran 
2;47DinitrotobjetiC 
Diethylph.thaIate 
47Chlorophehylphe6AA 
Fluorene 
4-Nitroani11ie 

900. 

900. 
90O:: 

2-Methyl-4,67Dinitrophenpl 
W7NttOsodiphenylamine 
47Bromophenyl-phenylether 
Nekachibrobenzerie 
Pentachlorophenol 
Phenanthrene 
Anthracene 
ParbazoIe 
Di-n-butylphth.e4qe 
Fiuorantherii: 
Pyrene 
BUtYlbeniYIJOkWAt 
3,3,7DIchlorobenzidIne.  
RenZ0(6)anthratenC 
Chrysene 
bW2-Ethylhexy00i111iai 
Di-n-octyl phthalate 
Benzo(b)flUorarithenC 
Benzo(k)fluoranthene, 
BenzoWpyrene 

Indenc(1..2.370)777 
Dilienzta4haahthPaCenk 
Benzo(g,h,i)perylene 
441ettlyiphencip796s6 
2,2'-oxybis(1-Chloropropane) 

3700, 

	

740. 	U 

AripaNgo. 

	

740, 	U • 

1500,. 
'74(4 
740. 
• M.!iiiP.•  

740. 

740. 

740. 

740. 

NR 

900 
900. 

IMPOOOk 
NR 

U 

U 

506-S41006,.02 
506t800602 
15586716 
5065B00602' 
10/14/95 
10/25/95 
11/02/95: 
Soil 
UG/KG 

780. 

	

780. 	U 

	

780. 	U 

	

780. 	U 

	

780. 	U 

	

3900. 	U 
3900. 

	

780. 	U 

	

780. 	U 

	

780. 	U 

	

3900. 	U 
780. 

	

780. 	U 
780. 
780. 
780. 
780. 
780. 

1500. 
780. 
780. 
780. 
780. 
780. 
780. 
780. 
780. 
780. 

780. 
700.  

NR 

U 

U 
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132764.7y.  

84-66-2. 
7005772..1 

86-73-7 
100701-6 
534-52-1 
.8630t6 

10175573 
118:;74: 

87-86-5 
85-0178 

120-12-7 

8.8t.:N;8 • 
84-74-2 

106,44'.4 
129-007p.  

91-94-1 
5.67557:T 

218-01-9 
117:'817.  
117-84-0 
205-9772 
207-08-9 
• 50-328. 
193-39-5 

191-24-2 .  
4067.44.5  
108-60-1 

CAS # 

506-S-8005-01 
3.06000501 
L5586-27 
506S500501 
1.0/11/95 
10/25/95 
11/06/95 
Soil 
UG/KG 

L5586 
	

VAL 

790. 
790. 
790. 
790. 
790. 

3900. 
3900. 

790. 
790. 
790. 

3900. 
790. 
790. 
790. 
790. 
790. 
790. 
790. 

1500. 
790. 
790. 
790. 
790. 

790. 
790 
790. 
7/0. 
790. 
790. 

NR 

506-S-8005-02 
506S800502 
L5586-28 
506S800502 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

506-S-B006-01 
506S800601 
15586-15 
5065800601 
10/11/95 
10/25/95 
11/02/95 
Soil 
UG/KG 

L5586 VAL L5586 VAL 

790. 750. 
790. U 750. U 
790. U 750. 
790. U 750. 
790. U 750. 

4000. U 3700. 
4000. 3700. 
790. 750. 
790. 750. 
790. 750. U 

4000. 3700. 
790. 750. U 
790. 750. 
790. 750. 
790. 750. 
790. 750. 
790. 750. 
790. 750. 

1600. 1500. 
790. 750. 
790. 750. 
790. 750. 
790. 750. 
790. U 750. 
790. 750. 
790. 750. 
790. 750. U 

q90. 750. U 
790. 750. U 
790. 750. U 

NR NR 

Parameter 
	 L5586 

	
VAL L5586 

	
VAL 

*** Validation Complete *** 



SAMPLE ID. 	•506W0010T• 
•••ORIGINALII: 586tW0010j. • • 	. 	• 	• 
LAB:SAMPLE. 1.0 	K.599736. 

	

. 11.:.FROM REPORT•• 	5060401q1 
SAMPLE DATE- 	> 12/07/95 
DATE EXTRACTED 	. 1:2!I4/95  
DATE. ANALYZED: 	12/21/95..: 
MATRIX 	- 	Water 

AWL:. 
• • • 	• 	• • • 	- .. ... , 

DATALCP3 

03/16/99 

CHARLESTON - ZONE A 
NAVAL BASE CHARLESTON ZONE A (NBCH) 

AOC 506 - SVOCs in Groundwater 

Page: 	1 

Time: 15:04 

Parameter 
• 

VAL CAS # 

.1087957? 
111-44-4.  
95-57-8 

541-7371. 
106-46-7 

. 10751-6.• 
95-50-1 
95-4877 

39638-3279 
621-64-7. 
67-72-1 

78-59-1 
.887755..  

105.76779.. 
• 6578571 
111-91-1 

120-8271 
91.-2073 
106-47-8.  
S748,-.3 
59-50-7 
• '91576. 

77-47-4 

95-9574.  

91T4TT 
88-74-4..  

208-9678
606-20.2 
99-09-2.  
817:329: 
51-2875..  

Hilpoovr 

Phenol  
bis(2-Chloroaiby1)0.00 
2-Chlorophenol 
1,3tDi.chlorObenzOiC 
1,4-Dichlorobenzene 
BeritYI alcohol 
1,2-Dichlorobenzene 
2-Methytphenol (o-Cresaft 
Bis(2-ChLproisopropyl)Ethe.r 
N-Ni.troSo7di-n-prbpylam,0* 
Mexachloroethane 
Nitrebenzene 
Isophorone 
27141tropKehOl 
2,.4-Dimethylpherol 
Benzoic acid 
bis(2-ChLoroethoxy)methane 
2,411ichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
47Chloroaniline 
HeXadhlorobutediem 
47Chloro-3-methylphenol.  
27. MethY.lnaphtfiatehe 
Hexachlorocyclopentadiene 
44:„6-TtjChLOrophencil 
2,4,5-Trichlorophenol 
27ChlorehaOhthlene 
27Nitroaniline 
Dimettiyi p11.0Slate 
Acenaphthylene 
2,6,Dinitreitauene 
37Mitrosnilipe.  
AcenaPK.thene: 
2,47Dinitrophenol 
4-10trophenal 

*** Validation Complete *** 



SAMPLE 

LAB SAMPLE ID ---> 
ID FROM REPORT 
SAMPLE: DATE 77. 
DATE EXTRACTED 
DATEANALIZED 
MATRIX -- 7 --
UNITS 

506-G-W001.n 
506GW00101 - 
15997-3 
506000101 
12/07/95 
12/14/95 
12/21/95 
Water 

DATALCP3 	 CHARLESTON - ZONE A 
03/16/99 	 NAVAL BASE CHARLESTON ZONE A (NBCH) 

AOC 506 - SVOCs in Groundwater 

Page: 	2 

Time: 15:04 

ParaMeter H•15997.'•••• CAS . # .  

Dibenzofuran 
2,4-DihitrotolUeftel: 
Djethylphthalate 
4,..chlorciphenylp4enytethef 
Fluorene 
47NftroanitW 
2-Methyl-4,6-Dinitrophenol 
N7NitrosodiphenylaminC 
4-Bromophenyl-phenylether 
HeiaChforobenzene'.' 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Ciarbazole 
Di7n7butylphthalate 
FlUO6nthene 
Pyrene 
ButttienZylphthetet*.H 
343,7Dichlorobepzidine 
Benzo(a)anthftide00 
Chrysene 
bt-S(27Ethylhexyt)phttW 
Di-n-octyl phthalate 
Behzo(:Oftuoranthend:: 
Benzo(k)fluoranthene 
Behzo(Opyrene 
Indenp(1,2,3-cOpyrene 
Diltieht(e,h)rher* 
Benzo(g,h,i)perylene 
4.11Ylliheno15CreSOI4M 
2,2'-oxybis(1-Chloropropane) 

1 

1.0..:::,.:.::•:.0 
 

1 

1 

1 

10. 	U 
- 	-- , ---- -- 

NR 

132-6479 

84-66-2 

86• 73• 7 
100-0.1::-.6. 
534-52-1 

101-55-3 
11477471 

. 87-86-5 
85-01-8 

120-12-7 
86 
84-74-2 

• • 206744'1: 
129-00-0 
8568.7 
9179471 

• :56-55•-3 
218-01-9 

117-84-0 
.205•19 
207-08-9 

19373975.. 
53770 

191-24-2 

108-60-1 

*** Validation Complete *** 



DATALCP3 	 CHARLESTON - ZONE A 
03/16/99 	 CHARLESTON ZONE A - QUARTERLY GW 

AOC 506 - SVOCs in Groundwater 

Page: 	1 

Time: 15:06 

06-G-W001.04 
506GW00104' 
6434-02 
50601400104 
10110/96 
10/14/96 
10/23/96 
Water 
UG/L 

ssreA45-SVOA 
	

SAMPLE ID 	 

LAB: SAMPLE ID"-
IDJROMIIEPORT 
SAMPLEJATE:  
DATE EXTRACTED > 
DATE ANAMED<.7 
MATRIX 	 > 
UNITS -- 

Parameter 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene:: 
1,4-Dichlorobenzene 
Benzyl alcohoi 
1,2-Dichlorobenzene 
2-Methylphenol (o-Cresc0 
2,2'-oxybis(1-Chloropropane) 
4-Methylphenol (p-Cresol) 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-DimethylpHOIOV 
Benzoic acid 
bis(2-ChloroethdX0MthiftW 
2,4-Dichlorophenol 
1,2,4-Trichlorobqp** 
Naphthalene 
4-C1iloroanillne 
Hexachlorobutadiene 
4-Chloro-3-methylph6hOt 
2-Methylnaphthalene 
flexathlorocyclopentad* 
2,4,6-Trichlorophenol.  
2,4,5-Trichlorophen* 
2-Chloronaphthalenp, 
2-Nitroaniline 
Dimethyl phthalate  
AcenaphthyLene 
2,6-Dinitrotoluene 
3- 	t roan i 1 i 
Acenaphthene 
2,4-Dinitropl4hdt 

CAS g 

108-95-2 
111-444 
9575778 

541..•737.1 
106-46-7 
100751-6: 
95-50-1 
95-48-7 

108-60-1 
106-4445 
621-64-7 
67-72.1 
98-95-3 

88-75-5 
105,67-i9,  
65-8570 

111-91-1 
12078372 
120. -8?1,  

91-20-3 
.:406747Et 

87-68-3 

91-57-6 
77474 
88-06-2 

91-58-7 

131-11-3 

606720-2 .  
99:- 

 83-32-9 

6434 VAL 

10. 
10
10. 

10; 

U 

U 

10. 

1 

• 
1 
1 

10. 	U 

5 

1 	U 

1 

..... Xft4t.V 
10. 

10. 	U 

*** Validation Complete *** 



CAS "# Parameter.  6434 
.•.•.•. ••. • • 

VAiL 

SAMPLE 

UR...SAMPLE IDHt.. 
IDIRCOCREPORT 
SAMPLEA/ATE .  
DATE:EXTRACTED-
DATEANALYZED 
•KATRIX 

--- 

534846-SVOA 506VW00.1.!04. 
506t001W
6434-02 
306tW00104 
10110/96 
1D/14/96 
10/23/96 
9aier 
UVL :  

DATALCP3 	 CHARLESTON - ZONE A 
	

Page: 	2 

03/16/99 	 CHARLESTON ZONE A - QUARTERLY GW 
	

Time: 15:06 

AOC 506 - SVOCs in Groundwater 

2 100-02-7 

1217147.2 
•••844672 •

.  

7005-72-3 
:867737 
100-01-6 
5.34752.j.1.. 

86-3076 
101•553: 

85-01-8 
• 1207.127r 

86774-8 .  
84774-2' 

206-44-0 
129',00•0 
85-6877.. 

56-55-3 
• 2187.019::: 

117-81-7 
11.78470:: 
205-99-2  

5073278. 
193-39-5 
53-70-3 

110-86-1 

62-53-3 
9 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenylphenylether 
Ftuorene 
4-Nitroaniline 
2-Methyl-4,6-Dinitroph664 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylOher 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 

tare  
Fluoranthene 
ryrene 
Butylbenzylphthalate 
3,3"-Dichlorobenzieig 
Benzo(a)anthracene.  
Chrysene 
bis(2-Ethythexyl)pht!latae (BERP) 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthe* 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyer.if 
Dibenz(a,h)anthracene 
Benzo(g,h,DperylerW 
Pyridine 
Azobenzei5e 
Aniline  
N'N#00SodimethyLAM001:: 

1 

1 

1 

1 

1 

1 

10. 	U 

NR 

*** Validation Complete *** 



Attachment B 



SOUTHWEST LABORATORY OF OKLAHOMA,  INC. 
1700 West Albany Brokcn Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (91S) 251-2599 

rNSAFE INC. 
5724 SUMMER TREES DRIVE 
MEMPHIS, TN 38134 

Attn: BLAKE COUTURE 

PROJECT : ZONI A, RELEASE 87 
LAB4 	: 31597.01 
SAMPLE 4: 50651300102 
LOCATION: 
MATRIX : Soil 

REPORT 	: 37527.01 

REPORTED : 03/16/99 

SAMPLED 	: 02/23/99 
SUBMITTED: 02/24/99 

%MOISTURE: 13.2 

MTSCELLANEOUS REPORTED ON A DRY WEIGHT BASIS 

PARAMETER RESULTS" 
DATE 	DATE 	REFERENCE 

UNITS PREPARED ANALYZED METHOD 

    

ORGANIC CARBON 
	

3540 	 rag/kg 	 02/25/99 EPA 415.1/SW 9060 

zoo f1 
	 gvi isaminos 	 689TTSZ8T6 XY3 St:tT HR1 66/9T/C0 



03/12/99 FRI 11:07 FAX 9182511889 
	

SOUTHWEST LAB 	 LgJUUZ 

Data File: /chem/p.i/p990305a.b/p19861.d 
Report Date: 12-Mar-1999 10:11 

Southwest Laboratory of Oklahoma 

TARGET COMPOUNDS 

Client Name: ENSAFE 
Client Sample ID: 06SB00102 
Sample Location: 
Lab Sample ID: 37527.01 
Sample Type: WATER 
Analysis Type: SV 
Data Type: 	MS DATA 
Misc Info: MS540*TB990225A1*INSTP*ENSAFE*37527.01*500ML/1ML/2UL*  

CONCENTRATION UNITS: 
CAS NO. 	 COMPOUND 	 (ug/L or ug/KG) ug/L 

	
Q 

       

 

108 95 2 	Phenol 	  
111 44 4 	bis(2-Chloroethyl)ether 	 
95-57-8 	2 Chlorophenol 	  
541-73-1 	1,3-Dichlorobenzene 
106-46-7 	1,4-Dichlorobenzene 	  
100-51-6 	Benzyl alcohol 	  
95-50-1 	1,2-Dichlorobenzene 	  
95-48-7 	2 Methylphenol 	  
108-60-1 	bis(2-Chloroisopropyl)ether 
106-44-5 	4 Methylphenol 	  
621-64-7 	N-Nitroso-di-n-propylamine 
67-72-1 	Hexachloroethane 
98-95-3 	Nitrobenzene 	  
78-59-1 	Isophorone 	  
88-75-5 	2-Nitrophenol 	  
105-67-9 	2,4-Dimethylphenol 	  
111-91-1 	bis(2-Chloroethoxy)methane 
65-85-0 	Benzoic Acid 	  
120-82-1 	1,2,4-Trichlorobenzene 	 
91-20-3 	Naphthalene 	  
106-47-8 	4 Chloroanillne 	  
87-68-3 	Hexachlorobutadiene 	  
59-50-7 	4 Chloro-3-methylphenol 	 
91-57-6 	2 Methylnaphthalene 	  
77-47-4 	Hexachlorocyclopentadiene 
88-06-2 	2,4,6-Trichlorophenol 	 
95-95-4 	2,4,5-Trichlorophenol 	 
120-83-2 	2,4-Dichlorophenol 	  
91-58-7 	2 Chloronaphthalene 	  
88-74-4 	2 Nitroaniline 	  
131-11-3 	Dimethylphthalate 	  
208-96-8 	Acenaphthylene 	  
606-20-2 	2,6-Dinitrotoluene 	  
121 14 2 	2,4-Dinitrotoluene 	  
99 09 2 	3 Nitroaniline 	  
83-32-9 	Acenaphthene 	  
51-28-5 	2,4-Dinitrophenol 	  
100 02 7 	4 Nitrophenol 	  
132-64-9 	Dibenzofuran 

 

20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
50.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
50.00 U 
20.00 U 
20.00 U 
50.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
50.00 U 
20.00 U 
50.00 U 
50.00 U 
20.00 U 

 

       

       

Client SDG: 37527 
Sample Date: 
Sample Point: 
Date Received: 02/24/99 
Quant Type: ISTD 
Level: LOW 



Diethylphthalate 
Fluorene 

7005-72-3 	4 Chlorophenyl-phenylether 	 
100-01-6 	4 Nitroaniline 	  
86-30-6 	N Nitrosodiphenylamine 	 
534-52-1 	4,6-Dinitro-2-methylphenol 	 
101-55-3 	4 Bromophenylphenylether 	 
118-74-1 	Hexachlorobenzene 	  
87-86-5 	Pentachlorophenol 	  
85-01-8 	Phenanthrene 	  
120-12-7 	Anthracene 	  
84-74-2 	Di n butylphthalate 	  
206-44-0 	Fluoranthene 	  
129-00-0 	Pyrene 	  
85-68-7 	Butylbenzylphthalate 	 
56-55-3 	Benzo(a)anthracene 	  
91-94-1 	3,3i-Dichlorobenzidine 	 
218-01-9 	Chrysene 	  
117-81-7 	bis(2-Ethylhexyl)phthalate 
117-84-0 	Di-n-octylphthalate 	  
205-99-2 	Benzo(b)fluoranthene 	  
207-08-9 	Benzo(k)fluoranthene 	 
50-32-8 	Benzo(a)pyrene 	  
53-70-3 	Dibenz(a,h)anthracene 	 
193-39-5 	Indeno(1,2,3-cd)pyrene 	 
191-24-2 	Benzo(g,h,i)perylene 	 
86-74-8 	Carbazole 

20.00 U 
20.00 U 
20.00 U 
50.00 U 
20.00 U 
50.00 U 
20.00 U 
20.00 U 
50.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
40.00 U 
20.00 U 
17.67 J 
20.00 U 
20.00 U 
20_00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 
20.00 U 

84-66-2 
86-73-7 

367-12-4 	2 Fluorophenol 	 
4165-62-2 	Phenol-d5 	  
4165-60-0 	Nitrobenzene-d5 	 
321-60-8 	2 Fluorobiphenyl 	 
118-79-6 	2,4,6-Tribromophenol 	 
98904-43-9 	Terphenyl-d14 	 
93951-73-6 	2 Chlorophenol-d4 	 
2199-69-1 	1,2-Dichlorobenzene-d4 

131.79 
131.26 
77.16 
77.86 
86.45 
70.78 
124.03 
64.47 

LIJ/I.Z/V 	LIU 11:00 tAA UJAZO1106U 
	

bOULIllt.Ji LA16 	 tJ UUJ  

Data File: /chem/p.i/p990305a.b/p19861.d 
Report Date: 12-Mar-1999 10:11 

Southwest Laboratory of Oklahoma 

TARGET COMPOUNDS 

Client Name: ENSAFE 
Client Sample ID: 06S800 
Sample Location: 
Lab Sample ID: 37527.01 
Sample Type: WATER 
Analysis Type: SV 
Data Type: MS DATA 
Misc Info: MS540*TB99022 

Client SDG: 37527 
102 	 Sample Date: 

Sample Point: 
Date Received: 02/24/99 
Quant Type: ISTD 
Level: LOW 

5A1*INSTP*ENSAFE*37527.01*50014141ML/2UL* 

CONCENTRATION UNITS: 
CAS NO. 	 COMPOUND 	 (ug/L or ug/KG) ug/L 

	
Q 



v4/ 1i/uu ri1 L laxly rAA V104a1100u 
	 JUU11111Lbl LAPS 

	 Le..1 (JUL 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
Semivolatile 

Test Code 	 MS500 
Method 
	

SW846 8270C 
Matrix 	 Water-Soil 
Extract Volume 	 1000 mL - 30g 
Initial Calibration 	 10. 20, 50. 80. 100 ng,%RSO for CCC compounds=30%. SPCC=RF > 
Continuing Calibration 	50 ng, %I) = 20% for CCC Compounds. SPCC = RF > 0.05 

PAGE 1 OF 2 

COMPOUND CAS NUMBE 
PQL's MDL's 

WATER SOIL WATER SOIL 
us/L ug/Kg ug/L us/Kg 

1 ,2,4-Trichlorobenzene 120-82-1 10 330 3.7 65 
1,2-Dichlorobenzene 95-50-1 10 330 3.7 74 
,1,3-Dichlorobenzene 541-73-1 10 330 4.1 31 
1,4-Dichlorobenzene ' 106-46-7 10 330 4.2 58 
2,3,4,6-Tetrachlorophenol 58-90-2 10 330 8.2 71 
2,4,5-Trichlorophenol 95-95-4 50 1600 6.1 120 
2,4,6-Trichlorophenol * 88-06-2 10 330 4.6 85 
2,4-Dichlorophenol * 120-83-2 10 330 4.7 70 
2,4-Dimethylphenol 105-67-9 10 330 4.0 210 
2,4-Dinitrophenol ** 51-28-5 50 1600 7.1 64 
2,4-Dinitrotoluene 121-14-2 10 330 2.9 74 
2,6-Dinitrotoluene 606-20-2 10 330 3.1 85 
2-Chloronaphthalene 91-58-7 10 330 3.3 63 	1  
2-Chlorophenol 95-57-8 10 330 5.0 92 
2-Methylnaphthalene 91-57-6 10 330 3.2 43 
2-Methylphenol 95-48-7 10 330 5.1 170 
2-Nitroaniline 88-74-4 10 1600 3.4 57 
2-Nitrophenol * 88-75-5 10 330 7.7 93 
3,3'-Dichlorobenzidine 91-94-1 20 660 3.3 	--' 6.4 
3-Nitroaniline 99-09-2 50 1600 57 3.6 	' 
4,6-Dinitro-2-methylphenol 534-52-1 50 1600 7.3 93 
4-Bromophenyl-phenylether 101-55-3 10 330  3.1 72 
4-Chloro-3-methylphenol * 59-50-7 10 330 4.1 75 
4-Chloroaniline 106-47-8 10 330 4.6 87 
4-Chlorophenyl-phenylether 7005-72-3 10 330 4.1 49 
4-Methylphenol 106-44-5 10 330 6.0 220 
4-Nitroaniline 100-01-6 50 1600 2.5 62 
4-Nitrophenol - 100-02-7 50 1600 7.1 93 
Acenaphthene * 83-32-9 10 330 3.4 65 
Acenaphthylene 208-96-8 10 330 3.5 69 
Anthracene 120-12-7 10 330 2.7 47 
Benzo(a)anthracene 56-55-3 10 330 2 56 
Benzo(a)pyrene * 50-32-8 10 330 2.6 38 
Benzo(b)fluoranthene 205-99-2 10 330 2.8 160 
Benzo(g,h,i)perylene 191-24-2 10 330 2.8 81 
Benzo(k)fluoranthene 207-08-9 10 330 4.2 96 
Benzoic acid 65-85-0 50 1600 7.9 440 
Benzyl alcohol 100-51-6 10 330 5.2 98 
Buytylbenzylphthalate 85-68-7 10 330 0.3 87 
WATER MDLS PERFORMED ON NST V <01/09/98> 
SOIL MDL'S PERFORMED ON INST P <01/08/98> 
NR = NonRoutine Compounds. Analyzed only upon request. 

rev 5.0 03/17/99 



vJ/II/UU Whll 1:44) rAA V10Zbilb69 
	 JULUDALJ1 LAD 
	 LEI LIU.) 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
Semivolatile 

Test Code 	 MS500 
Method 
	

SW846 8270C 

Matrix 
	

Water-Soil 

Extract Volume 	 1000 mL - 309 

Initial Calibration 	 10. 20. 50, 80, 100 ng.%RSD for CCC compounds=30%, SPCC=RF > 

Continuing Calibration 	50 ng, %D = 20% for CCC Compounds, SPCC = RF > 0.05 

PAGE 2 OF 2 

COMPOUND CAS NUMBE 
PQL's MDL's 

WATER SOIL WATER SOIL 
ug/L ug/Kg ug/L ug/K9 

89 Carbazole 86-74-8 10 330 2.3 
Chgsene 218-1-9 10 330 2.5 51 
Di-n-octylphthalate * 117-84-0 10 330 1.8 46 
Dibenz(a,h)anthracene 53-70-3 10 330 3.0 150 
Dibenzofuran 132-64-9 10 330 3.3 50 
Diethylpthalate 84-66-2 10 330 0.4 64 
Fluoranthene 206-44-0 • 10 330 2.2 71 
Fluorene 86-73-7 10 330 3.2 40 
Hexachlorobenzene 118-74-1 10 330 2.8 59 
Hexachlorobutadiene * 87-68-3 10 333 3.3 56 
Hexachlorocyclopentadiene 	_,** 77-47-4 10 330 0.6 73 
Hexachloroethane 67-72-1 10 330 3.6 120 
Indeno(1,2,3-cd)pyrene 193-39-5 10 330 3.3 280 
Isophorone 78-59-1 10 330 4.1 69 
N-Nitroso-di-n-propylamine — 621-64-7 10 330 4.1 110 
N-Nitrosodiphenylamine * 86-30-6 10 330 2.0 56 
Naphthalene 91-20-3 10 330 3.7 30 
Nitrobenzene 98-95-3 10 330 3.8 74 
Pentachlorophenol * 87-86-5 50 1600 8.4 130 
Phenanthrene 85-01-8 10 330 2.9 42 
Phenol * 108-95-2 10 330 4.2 66 
Pyrene 129-00-2 10 330 2.4 47 
bis(2-Chloroethoxylmethane 111-91-1 10 330 4.0 69 
bis(2-Chloroethyl)ether 111-44-4 10 330 3.5 61 
bis(2-Chloroisopropyl)ether 108-60-1 10 330 4.5 73 
bis(2-Ethylhexyl)phthalate 117-81-7 10 330 1.9 80 
* CCC compounds **SPCC compounds 
WATER MDLS PERFORMED ON INST. I-1 <01/09/98> 
SOIL MDLS PERFORMED ON INST. 1-1<01/08/98> 

rev 5.0 03/17/99 



Attachment C 



SOIL SCREENING LEVEL PARTITIONING EQUATION FOR MIGRATION TO GROUNDWATER 

ZONE A: AOC 506 

SIMPLIFYING ASSUMPTIONS FOR SSL MIGRATION TO GW PATHWAY 
1) Infinite source 
2) Uniform contamination distribution from surface to top aquifer 
3) No contamination attentuation (i.e., adsorption, biodegradation) 
4) Instantaneous and linear equilibrium soil-water partitioning 
5) Homogeneous, isotropic, unconfined aquifer 
6) Receptor well at downgradient edge of source and screened in plume 
7) No contaminant attenuation in aquifer 
8) No NAPLs present. 

SSL (soil) = Cw[Kd + (Ow  + Oa  1-1')/pb] 

where: 

SSL (soil) = screening level in soil (mg/kg) 

C„ = target soil leachate conc. (mg/I) [MCL] 

Ka = soil-water partition coeff. 

Ow  = water filled soil porosity (LwatelLsoil) 

Oa  = air-filled soil porosity (Lwate/Lsoii) 
Pb = dry soil bulk density (kg/L) 

H' = Henry's law constant (dimensionless) 
other variables: 

foc  = fraction organic carbon in soil (g/g) 

Roc  —soil organic carbon/water partition coeff (L/kg) 

I) Cala avg. soil moist. content. 

Assume n represents avg. annual soil moisture conditions 

0,, = n(I/Khr[1/(2b+3)] 

I = infiltration rate (in/yr) = 	1.2 

convert to m/yr = 0.03048 
1/(2b+3) = soil-specific exponential parameter (unitless) 

	

= 	0.09 	for sand 

	

0,„ = 	0.166 

Site-Specific Input Data: 
	

ZONE A Kh (ft/d) 

n ( Zone A)# = 0.35 
	

506001= 	1.1 

Kh*  (ft/d) = 1.1 
	

Qs* = 	3.6 

convert to in/yr = 122.38 

pb (sand/sty sd) lb/fi 122.34 

convert to kg/L = 1.959 

f„,, A(mg/kg)-- 3540 

as % = 0.00354 

* geomean of all Qs deposits regardless of depth 
# avg of 3 STs from sand <13.5 ft bgs 

Literature Data:  
Contaminant = benzo(a)pyrene 

Cy, = 2.00E-04 MCL [mg/1] 

H' = 4.63E-05 

1(,), = 1.02E+06 

5) Apply dilution attenuation factor 

Assuming 0.5 acre source area: 
At DAF = 	10 	SSL = 7,222 ug/kg 

At DAF = 	20 	SSL = 14,444 ug/kg 

2) Calc. avg. air-filled soil porosity 

n = 	+ Oa  

Oa = 	0.184 

3) Cale. Kd 

Kd = Koc*foc 
Kd = 3610.8 

4) Cale. SSL 0.11)  

SSL (soil) = 	0.722177 
in ug/lcg = 	722.177 

g:\navy\cto-029\SSL  model\site specific trials.xls 	 3/19/99 


