03.43- 3[&/0‘3 00\

Final

Remedial Investigation/Human Health Risk
Assessment/Ecological Risk Assessment Report
for Sites 3, 4, 5, and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Volume Il - Text Tables and Figures

Prepared for

Department of the Navy
Atlantic Division
Naval Facilities Engineering Command
Norfolk, Virginia

Contract No. N62470-95-D-6007
CTO-0027

March 2003
Prepared by

CH2MHILL
Baker

Environmental, Inc.

CDM

Federal Programs Corp.




File Path: v\18gis\st{ullens\figures\sites3-6_ri.apr
- m——

e =

LEGEND A Figure 1-1
=3 _ Location of St. Juliens Creek Annex
St. Juliens Creek Annex N St. Juliens Creek Annex

Chesapeake, Virginia

CH2MHILL

0 2000 4000 Feet
e—— |




File Path: v\18gis\stjulens\figures\sites3-6_ri.zpr

o
L
2
o
€
w
m
<
Dy
~
W

LEGEND Figure 1-2
[ site Locations A Location of Sites 3, 4, 5, and 6
/' Roads N within St. Juliens Creek Annex
/' Railroads St. Juliens Creek Annex

A/ Activity Boundary 500 0 500 1000 Feet Chesapeake, Virginia

] Water Bodies e — CH2MHILL




Table 2-1

Summary of Samples Collected During the Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6
St. Juliens Creek Annex

Chesapeake, Virginia

Analytical Parameters
Number of Sample TCL TCL TCL TAL
Site Name Sample Type Samples Names VOCs SVOCs | Pesticides/PCBs | Inorganics | Nitramines
Surface Soil 2 03SS01, 038502 X X X X X
Site 3 (Landfill C)
Groundwater 3 03GW01, 03GW02, X X X X X
03GW03
Surface Soil 2 045S01, 04SS02 X X X X X
Site 4 (Landfill D) 04GWOl 04GW02
Groundwater 3 04GW03 X X X X X
. 05SS01, 058502,
. . Surface Soil 4 055503, 055504 X X X X X
Site 5 (Burning Grounds)
Groundwater 4 05GW01, 05GW02, X X X X X
05GW03, 05GW04
Site 6 (Caged Pit Area) Surface Soil 1 06SS01 X X X X X
TCL - Target Compound List
VOC - Volatile Organic Compound
SVOC - Semivolatile Organic Compound Table 2-1.ds
PCB - Polychlorinated biphenly Page 1 of 1 Table 2-1



Table 2-2

Analytical Results for Samples Collected During the

Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Site 3
Site 3 Surface Soil Site 3 Direct-Push Groundwater
Analyte 035501 035502 03GWO01 03GWO02 03GW03
Volatile Organic Compounds (VOCs)'
1.1,3-Trichioroethange 12U 13U 10U iouv A
1,1,2,2-Tetrachloroethane 12U 13y 10U 100U 10U
1,1,2-Trichioroethane 12U 18U 0u i0 Y ou
1,1-Dichioroethane 12U 13U 10U 10U 10U
1,1-Dichloroethene 12U 13y oy 10U 10U
1,2-Dichloroethane 12y 13U 10U 10U 10U
1,2-Dichloroethene (total} 12 U 13U 10 U 10U 10U
1,2-Dichloropropane 22U 13U iov 1oy oV
2-Butanone 2y 13 U {1VRY) 104U 10U
2-Hexanone 12U 13y 00U 104 oy
4-Methyl-2-pentanone 12U 13U 00U RV B[URY)
Acetone 3 B4 5 BJ 10U nou 10U
Benzene 12U 13 U oy oy 10U
Bromodichioromethane 124 13U 10U 0ou 10U
Bromoform 12 U 13U LAY} 0oy ou
Bromomethane 12U 13U nou 10U nu
Carbon disuifide 12U 13y 0oy 0y 10U
Carbon tetrachioride 12 U 13U ou 10U 10U
Chlorobenzene 22U 13U 1m0y 10U 10y
Chioroethane 12 U 13U 100 oy oy
Chioroform 124 13U 10U 10U 10U
Chioromethane 2y 13U 0u 0y oy
cis-1,3-Dichloropropene 12y 13U nou oy 10U
Dibromochtoromethane 2y 13Uy oy oy 10U
Ethylbenzene 12V 13U iou 10U 10U
Methylene chloride 6 BJ 8 BJ 14 B 38J 4 BJ
Styrene 12U 13U ou 10U 0oy
Tetrachloroethene 12y 13U 10u 10U 0y
Toluene 12y 13U ou 0y 10U
Trichloroethene 122y 13U jRY) 10U 10U
Vinyl chioride 12U 13U oy ou 10U
Xylene, total 124 13 U oy 10U 10U
trans-1,3-Dichloropropene 12 U 13U v o4y 10U
Semivolatile Organic Compounds (SVOCs)'
1.2,4-Trichlorobenzene 500 U 480 U oy 10Uy 10U
1,2-Dichlorobenzene 500 U 490 U M0y 04 10U
1,3-Dichlorobenzene 500 U 4% U 10U 0y RRY)
1,4-Dichlorobenzene 500 U 480 U ouv ou 10U
2,2"-Oxybis(1-chioropropane} 500 U 490 U 10U 10U RURY)
2,4,5-Trichlorophenol 1200 U 1200 U 25U 25U 25U
2,4 6-Trichloropheno! 500 U 490 U 10U 10y 0y
2,4-Dichlorophenol 500 U 480 U 10U 10U 10U
2,4-Dimethylphenol 500 U 480 U 0y 104 0y
2,4-Dinitrophenol 1200 U 1200 U 254 254 254
2,4-Dinitrotoluene 500 U 480 U ou 0u 10U
2,6-Dichlorophenol {2,6-Dinitrotoluene) 500 U 480 U 10U 10U 10U
2-Chioronaphthalene 500 U 490 U 10U 10U 10U
2-Chiorophenot 500 U 480 U ou nou 9y
2-Methyinaphthalene 500 U 490 U 10U iou 10y
2-Methylphenol 500 U 480 U oy 10U 10 U
2-Nitroaniline 1200 U 1200 U 25U 25 U 254
2-Nitrophenol 500 U 480 U ou ou 10U
3,3-Dichlorobenzidine 500 U 480 U 0y v oy
3-Nitroaniling 1200 U 1200 U 25U 25U 25U
4,6-Dinitro-2-methyiphenol 1200 U 1200 U 25U 254 25U
4-Bromophenyt-phenylether. 500 U 480 U nou 10ou oy
4-Chloro-3-methylphenol 500 U 430 U 10U 10U 10U
4-Chloroaniline 500 U 490 U 0y 10 U 10U
4-Chlorophenyl-phenylether. 500 U 480 U 0ou ou 10U
4-Methylphenol 500 U 480 U 10y iou RY]
4-Nitroaniling 1200 U 1200 U 25U 25 U 25U
4-Nitrophenol 1200 U 1200 U 25U 254 25U
Acenaphthene 500 U 480 U 54 10U 1J
Acenaphthylene 500 U 480 U 10U 10U 10U
Anthracene 89 J 490 U 34 10U iU
Benzo{a)anthracene 280 J 490 U 14 10u 10U
Benzo(a)pyrene 380 J 490 U 10U 10U 10U
Benzo(b)luoranthene 420 J 61 J 10U 10 U 10 U
Benzo(g.h,ijperylene 260 J 490 U 10U 10U 10U
Benzo(k)flugranthene 140 4 490 U 10U 10U 10U
Bis{2-Chioroethoxy)Methane 500 U 43%0 U 10U 10U 10U
Bis(2-ChlroethyhEther 500 U 480 U 10U 10y 10y
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Table 2-2
Analytical Results for Samples Collected During the

St. Juliens Creek Annex

Chesapeake, Virginia

A E aan
, 4, 5, and &

Site 3
Site 3 Surface Soil Site 3 Direct-Push Groundwater

Analyte 035501 035502 03GW01 03GW02 03GW03
Semivolatile Organic Compounds {SVOCs)'{cont.)
Bis(2-Ethylhexy!)Phthalate 61 J 490 U 10U oy 10U
Butyibenzyiphthaiate 500 U 450 U i0u i0uU 10 U
Carbazole 60 J 490 U 24 10 U 10 U
Chrysene 480 J 60 J 1J 10Uy 10U
Oi-n-butylphthalate 500 U 490 U 10 U 10U 10U
Oi-n-octylphthalate 500 U 490 U nou ou 10U
Dibenz(a,h)anthracene 500 U 480 U 10U 00U 10 U
Dibenzofuran 500 U 480 U 4J nou 10U
Diethylphthalate 500 U 490 U oy 10U QU
Dimethyl phthalate 500 U 490 U 10Uy 0ou U
Fluoranthene 660 74 J 54 10U iy
Fluorene 52 1 480 U 4J 0y oy
Hexachlorobenzene 500 U 490 U 10U (VRY} oy
Hexachlorobutadiene 500 U 490 U 10U 10U 1oy
Hexachlorocyclopentadiene 500 U 490 U 10U ou 0ou
Hexachloroethane 500 U 490 U 10U 10 U 10U
Indeno(1,2,3-cd)pyrene 230 J 490 U 10U ou oy
isophorone 500 U 480 U 10U 10U 10U
n-Nitros0-Di-N-Propylamine 500 U 490 U ou 00 10y
n-Nilrosodiphenylamine 500 U 490 U 10U oy 10U
Naphthalene 57 J 490 U 1J nou oy
Nitrobenzene 500 U 430 U oy 10U ou
Pentachlorophenol 1200 U 1200 U 25U 25U 143
Phenanthrene 420 J 490 U 8J 10U 10U
Phenol 500 U 490 U ou ou 0y
Pyrene 520 51J 3J 0oy 0u
Pesticides/Polychlorinated Biphenyls !P(:Bs!1
44-D0D 51U 48 U 01U 01U 01y
4,4-DDE 7P 49 U 0.1 U 01y 01U
4.4-DDT 79 49 U 0.1 U 21 U 01U
Aldrin 26U 25U 005 U 0.05 Y 0.05 U
Alpha-BHC 26U 25U 005U 005y 0.05 U
alpha-Chlordane 26U 25U 005U 005U 0.05 U
Aroclor-1316 514 49 U 1y iu 14
Aroclor-1221 100 U 98 U 2U 2y 2y
Aroclor-1232 51U 43 U 1U 1U 14
Aroclor-1242 51U 43 U 1U 1y 1U
Aroclor-1248 51U 48 U 1U 1y 1u
Aroclor-1254 51U 44 JpP 1u 1u 10
Aroclor-1260 51U 49 U 14U iU 14
Beta-BHC 26U 25U 005U 005U Q.05 U
delta-BHC 26U 25U 005U 005U 0.05 U
Dieldrin 51U 49 U 01U 01y 0.1U
Endosuifan i 26 U 25U 0.05 U 005U 0.05 U
Endosulfan # 51U 49 U 01U g1 U 01Uy
Endosulfan sulfate 51U 49 U 01Uy 01U 01U
Endrin 51U 48 U 01U 01U o1u
Endrin aldehyde 51U 49U 01Uy 01U 01U
Endrin ketone 51y 49 U 0.1y 01y 01y
|gamma-BHC 26 U 25U 005y 0.05 U 0.05 U
gamma-Chiordane 264 25U 0.05 U 0.05 U 0.05 U
Heptachlor 26 U 25U 005U 005y 0.05 U
Heptachlor epoxide 26 U 25U 005 L 0.05y 0.05 U
Methoxychior 26 U 25U 05U 05U 05U
Toxaphene 260 U 250 U 5U 54y 5U
Explosives’
1,3,5Trinitrobenzene 60 U 56 U 0.7 05U 1.1
1,3-Dinitrobenzene 60 U 56 U 05U 0.5 U 05U
2,4, 6-Trinitrotoluene 60 U 56 U 0.5 U 95U 05U
2,4-Dinitrotoluene 60 U 56 U 05U o5y 05Uy
2,6-Dinitrotoluene 60 U 56 U 05U 24 05U
2-AM-4 6-DNT 60 U 56 U 05U 05U 05Uy
2-Nitrotoluene 60 U 56 U 05U 05 Y 05U
3-Nitrotoluene. 60 U 56 U 0.5 U 05U 0.5 U
4-AM-2,6-DNT 60 U 56 U 05U 0.5 U 05Uy
4-Nitrotoluene: 60 U 56 U 05Uy 1.2 05U
HMX 60 U 56 U 05U 0.5 U 05y
Nitrabenzene 60U 56 U 054 95 U 05U
RDX 60 U 56 U 0.5 U 0.5 U 05U
Tetryl 60 U 56 U 0.5 U 05 Y 05 U
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Table 2-2

Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Site 3
Site 3 Surface Soil Site 3 Direct-Push Groundwater
Analyte 038501 035502 03GWO01 03GWo02 03GWo3
Inorganics®
Aluminum 3950 3860 2280 53.7B 684 B
Antimony 88U 0y 46 U 46 U 46 U
Arsenic 16 B 228B 748 2U 22B
Barium 182 B 2588 787 757 99 8B
Beryliium 017 U 022 U 1U 1y 11U
Cadmium 035 Y 043 U 2y 2U 2U
Calcium 2470 1600 124000 142000 176000
Chromium 4.3 7.6 5Y 5U 5U
Cobalt 1.1 8 23B 2U 2U 2U
Copper 10.9 319 458 28.8 144 B
|Cyanide 0.59 U 073 4 SU 5U 5U
iron 3620 5900 15700 35500 123000
Lead 18.9 41 2y 22U 2U
[Magnesium 464 B 794 B 352000 312000 224000
Manganese 40.2 395 292 1940 3500
Mercury 007 B Q.18 0.41 014 U 013 U
Nicke! 16U 43 B 1458 244 B 16.3 B
Potassium 461 B 568 B 80100 61400 25800
Seienium a7 U 087 U 4 U 4y 4U
Sitver 087 U 11U 5y 5U 5U
Sodium 134 B 133 B 2250000 2440000 1430000
Thallium a7y 087 U 17.5 11.4 a4Uu
Vanadium ) 8.18B 1018 868 278 298B
[Zinc. 39.5 54.3 63.9 987 28

Notes:

" Units are in ug/kg for solid and ugA for aqueous samples
2 Units are in mg/kg for solid and ugA for agueous samples
U = Not Detected

B = Compound alsc detected in blank

J = Estimated Value

E = Concentration exceeds calibration range

P = Concentration showed greater than 25% difference
between columns; the lower of the 2 values is reported
ND - analyte not detected
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Analytical Results for Samples Collected During the

Table 2-2

Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Site 4
Site 4 Surface Soil Site 4 Direct-Push Groundwater

Analyte 045501 045502 04GWo1 04GW02 04GWo3
Volatile Organic Compounds (VOCs)'
1,1,1-Trichloroethane 1Y 1"y oy 10U iou
1,1,2,2-Tetrachigroethane 11y 1u 10U 104 icu
1,1,2-Trichlorgethane 11u 1y 10U 10U iou
1,1-Dichloroethane 1y 11U 10 U 10U DAY
1,1-Dichloroethene 1y 1M u 10U 10U 10U
1,2-Dichloroethane 1y 1y 10U 0ou 10U
1,2-Dichloroethene (total) iNNY] 1y 10U 10U 10U
1,2-Dichloropropane 11U 11 U 10U 10 U 10 U
2-Butanone "y 11y oU 0y nou
2-Hexanone 1t u 11 u 10U 10U 10U
4-Methyl-2-pentanone it 11U 0 U i0u 10U
Acetone 4 BJ 2BJ 25 10U ou
Benzene iTu 11u 10U nou 10U
Bromodichloromethane 11u 11 U ou oy 10U
Bromoform 1y 11U oy 0 U 10U
Bromomethane 11Uy 11U oy 10U 10U
Carbon disulfide ARY; iy IRV iCu 0 U
Carbon tetrachloride 1My "nu U 10U U
Chlorobenzene 11U 11y 10U 10U 0y
Chioroethane 11U 11y 10U 10U 10y
Chigroform 1nu 11y 10U Y 0y
Chioromethane 11U 11y 10y 10U 10U
cis-1,3-Dichloropropene 11U 11 U 0u 10 U 10U
Dibromochloromethane 11U 11y 10U 0oy 10U
Ethylbenzene 11U 11y 10U 10U 10U
Methylene chioride 6 BJ 44 108 4 BJ 4 8J
Styrene 11U 1y 0y 10U 10U
Tetrachloroethene 11U 11y 100 10U 10U
Toluene 11U 11y 10U 1ou 10U
Trichloroethene 11U KRS 10U 0 u 10U
Vinyl chioride 11y 1My 10U 10U 10U
Xylene, total 11y "My 10U U 10U
trans-1,3-Dichloropropene 11U 11U 10U 10 U 10U
Semivolatile Organic Compounds (SVOCs)’
1,2,4-Trichlorobenzene 8100 U 8000 U 09U o vy 10y
1,2-Dichlorobenzene 8100 U 8000 U w0y 10U 10U
1.3-Dichlorobenzene 8100 U 8000 U 10U 10U 10U
1.4-Dichiorobenzene 8100 U 8000 U 10U 10U 10U
2,2'-Oxyhis{1-chloropropane} 8100 U 8000 U 10U 10 U it RV
2,4,5-Trichlorophenot 20000 U 20000 U 25 U 25U 25U
2,4 6-Trichiorophenol 8100 U 8000 U 10U 0 U 10U
2,4-Dichlorophenol 8100 U 8000 U 10U iou 10U
2,4-Dimethylphenot 8100 U 8000 U 10U 10U 10y
2,4-Dinitrophenol 20000 U 20000 U 25U 25U 254
2,4-Dinitrotoluene 8100 U 8000 U 10U 100 10y
2,6-Dichlorophenol (2,6-Dinitrotoluene) 8100 U 8000 U 10U 10U 10U
2-Chloronaphthalene 8100 U 8000 U 10U 10U 10y
2-Chlorophenoi 8100 U 8000 U 10U 10U 10U
2-Methylnaphthalene 8100 U 8000 U 10U 10U 104
2-Methylphenot 8100 U 8000 U 10U oy 04U
2-Nitroaniline 20000 U 20000 U 25U 25U 25U
2-Nitrophenol 8100 U 8000 U 10U 10U 10U
3,3-Dichlorobenzidine 8100 U 8000 U 10U 10U 10U
3-Nitroaniine 20000 U 20000 U 25U 25U 25U
4,6-Dinitro-2-methylphenol 20000 U 20000 U 25U 25U 25U
4-Bromophenyl-phenylether 8100 U 8000 U 10U 10U 10U
4-Chloro-3-methylphenol 8100 U 8000 U 10U 10U 1oy
4-Chloroaniline 8100 U 8000 U 10y 0oy 10U
4-Chlorophenyl-phenylether 8100 U 8000 U 10y cu 10 U
4-Methylphenol 8100 U 8000 U 10U 10U 10y
4-Nitroaniline 20000 U 20000 U 25U 254 254
4-Nitrophenol 20000 U 20000 U 25 U 25U 25Y
Acenaphthene 8100 U 8000 U oy 10U 10U
Acenaphthylene 8100 U 8000 U 10U 10U 10U
Anthracene 8100 U 8000 U 10U 10U 10U
Benzo(a)anthracene 1300 J 8000 U 10U 0ou 1ou
Benzola)pyrene 1900 J 8000 U 10U 10U 10Uy
Benzo(b)fluoranthene 3100 J 990 J 00U 10U 00U
Benzo(g,h,i}perylene 8100 U 8000 U 10U 10U 10 U
Benzo{k)fluoranthene 8100 U 8000 U 10U 10 U iU
Bis(2-Chioroethoxy)Methane 8100 U 8000 U iU 04U 10U
Bis(2-Chiroethyl)Ether 8100 U 8000 U 10U 10U 10 U
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Table 2-2

Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3,4, 5,and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Site 4
Site 4 Surface Soil Site 4 Direct-Push Groundwater

Analyte 045501 045502 04GWO1 04GW02 04GWO03
Semivolatile Organlc Compounds (SVOCs)‘(conl.)
Bis(2-Ethylhexyl)Phthalate 8100 U 8000 U 10U 10U 10U
Butylbenzylphthalate 8100 U 8000 U 10U 10U 10U
Carbazole 8100 U 8000 U 10U 10 U 10U
Chrysene 1400 J 8000 U 10U U 10U
Di-n-butylphthalate 8100 U 8000 U nu 10U 10U
Di-n-octylphthalate 8100 U 8000 U w0u 0y 1oy
Dibenz(a,h)anthracene 8100 U 8000 U iU U 10U
Dibenzofuran 8100 U 8000 U wu 10U 1y
Diethyiphthalate 8100 U 8000 U wou 10U 10U
Dimethyl phthalate 8100 U 8000 U wu 0u 10U
Fluoranthene 2200 4 1700 J ou 10y oy
Fluorene 8100 U 8000 U iou 10U oy
Hexachlorobenzene 8100 U 8000 U 0u 104y 10y
Hexachiorobutadiene 8100 U 8000 U 10y oy 10U
Hexachlorocyclopentadiene 8100 U 8000 U 10U 10U 0y
Hexachloroethane 8100 U 8000 U U 10U 10U
Indeno(1,2,3-cd)pyrene 8100 U 8000 U 10 U 0u DAY
Isophorone 8100 U 8000 U 10y 10U 10U
n-Nitroso-Di-N-Propylamine 8100 U 8000 U 1oy 10U 10y
n-Nitrosodiphenylamine 8100 U 8000 U 10U 10U (YR
Naphthalene 8100 U 8000 U ou 10U U
Nitrobenzene 8100 U 8000 U 10y 10U 0ou
Pentachlorophenol 20000 U 20000 U 25 U 25U 25U
Phenanthrene 1000 J 1300 J 10U 10y 0Uv
Phenol 8100 U 8000 U 10 U 10U 10U
Pyrene 1600 J 1200 J 10U oy 10 U
Pesticides/Polychlorinated Biphenyls (PCBs)'
4,4-DDD 2P 4U 01U 01U 62y
4,4-DDE 78 P 18 01U 01y 0.2 U
4,4-DDT 18 P 64 P 01U 01U 02 U
Aldrin 21U 21U 0.05 U 005 U 01y
Alpha-BHC 21Uy 21U 005U 005U 01U
|alpha-Chiordane 34 12 005U 005U 01U
Aroclor-1016 411y 40 U 14 1Y 2U
Aroclor-1221 81y 80 U 2y 2y 4U
Aroclor-1232 41U 40 U 10U 1U 2 U
Aroclor-1242 41Uy 40 U 1U 1y 2y
Aroclor-1248 a1y 40 U 1u 1y 2 U
Aroclor-1254 190 P 260 P 1U 1y 2y
Aroclor-1260 414 40 U iy iy 2V
Seta-BHC 214 21U 005U 005U 01y
deita-BHC 21U 21U 005 U 0.05 U 0.1 U
Dieldrin 24 P 34 o1 u 0.1 U 02U
Endosulfan } 214 21 U 005 U 005U 0.1 U
Endosulfan !l 41U 55 P 01U 0.1y 02 U
Endosulfan sulfate 41U 4 U 01U 010 02 U
Endrin 41U 44 01Uy 0.1y 02U
Endrin aldehyde 41U 4 U 0.1 U 0.1 U 0z U
Endrin ketone 41U 4 U 01U 01U 02U
gamma-BHC 21U 214 0.05 U 0.05 Y 01U
gamma-Chlordane 45 14 P 0.05 U 005U 01U
Heptachlor 214U 21U 0.05 U 005 U 01y
Heptachlor epoxide 21V 21 U 005U 0054 0.t U
Methoxychior 214 21U 05U 05U 1u
Toxaphene 210 U 210 U 54 5U 1y
Explosives’
1,3,5-Trinitrobenzene 44 4 4 U a54U Q05U 0.5 U
1,3-Dinitrobenzene 44 U 44 Uy 05 Y 05U 05U
2,4,6-Trinitrotoluene 4 U 44 U - - 05 U
2,4-Dinitrotoluene 4 U 44 U 05U 05U 05U
2,6-Dinitrotoluene 44 U 4 U 05 U 05U 05U
2-AM-4,6-DNT 4y 44 U g54y 05U 05 U
2-Nitrotoluene 4 U 44 U 95U Q5 U 05 U
3-Nitrotoluene 4 U 44 U 05U 65U 05U
4-AM-2,6-DNT. 44 U 44 U 05U g5U 05U
4-Nitrotoluene 44 U 44 U 05U a5 U 05U
HMX 44 U 44 U 05U 05U 05U
Nitrobenzene 4 U 4 U 054 05U 05U
RDX 4 U 44 U 05 Yy 05U 05U
Tetryt 4 U 44 U 05U g5U 05U
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Table 2-2

Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Site 4
Site 4 Surface Soil Site 4 Direct-Push Groundwater

Analyte 045501 045502 04GWo1 04GW02 04GW03
Inorganics®
Aluminum 7390 5440 9878 1338 9y
Antimony 73U 104 U 486 U 46U 46 U
Arsenic 13.4 13.5 2y 56.5 43.7
Barium 57.6 107 452 B 499 B 364
Benyliium 0038 14 1U 1U 1u
Cadmium 032 Y 045U 2y 2U 2U
Calcium 7830 4210 165000 184000 78800
Chromium 204 256 152 5U 5U
Cobait 338 14.7 2U 2y 448
Copper 158 263 4 U 638 4y
Cyanide i 0.55 U 0.56 U 5U 1.2 5U
Iron 8620 37000 575 7198 93800
Lead 306 366 2y 2U 2V
Magnesium 1250 1070 B 265000 41700 58100
Manganese 113 153 431 947 711
Mercury 1.5 1.6 013 U 0.13 U 013 U
Nicket 953 1400 su 9y 299 B
Potassium 674 B 859 B 939500 30400 54000
Selenium 064 U 08 U 4U 4U 44
Silver 08Uy 11U 54 5U 5U
Sedium 207 B 366 B 1980000 87200 436000
Thallium 064 U 09U 127 418 4
Vanadium 278 5330 518 43 B 258
Zinc 284 615 84B 1318 82.5
Notes:

? Units are in ug/kg for sofid and ug/ for aqueous samples
2 Units are in ma/kg for sofid and ug for aqueous samples
U = Not Delected

B = Compound also detected in blank

J = Estimated Value

E = Concentration exceeds calibration range

P = Concentration showed greater than 25% difference
between columns; the lower of the 2 values is reported
ND - analyte not detected
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Table 2-2
Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4,5, and 6
St. Juliens Creek Annex
Chesapeake, Virginia

Site 5
Site 5 Surface Soil Site 5 Direct-Push Groundwater

Analyte 0558501 055502 055503 055504 05GWH 05GwWo02 05GwWo3 05GW04
Volatile Organic Compounds {(VOCs)'
1,1,1-Trichloroethane 14 U 1y 12 U 12 4 U 0y oy 1ou
1,1,2,2-Tetrachloroethane 14 U 11y 12 U 12U 0o u 10U 10U 10U
1,1,2-Trichloroethane 14 U 11U 12 U 12U 10U 10U 10U 10U
1,1-Dichioroethane 14U 11y 12U 12U 10U 1oy iou 10U
1,1-Dichioroethene 14 U 1My 12 U 12U 10V 10U 10 U mnu
1,2-Dichloroethane 14U 1My 12U 12 U 10U 10U 00U ouU
1,2-Dichloroethene (total) i4 U 11y 12U 12U U 10U 0y v
1,2-Dichloropropane 4 U 11y 12U 12U 10U 104U 00U iou
2-Butanone 14U 1y 12U 12U 10U 10U 10 U 10 U
2-Hexanone 14 U 11y 12U 12U oy 10U 10U iou
4-Methyl-2-pentanone 14U 11y 12U 12U 10U 10U v 10U
Acelone 7BJ 1My 12y 2BJ oy 10U 04y iou
Benzene 14U nu 12U 22U 10U 10U 10U iou
Bromodichioromethane 14U 1y 12zU 12U 10U 10U FURY) 0 U
Bromoform 14 U 11y 12U 2y 10U 10U a{'RY) oy
Bromomethane 14U 11U 12y 12V iouy 0y 1wy 10U
Carbon disulfide 14U 1y 124 12U o0y 10U 10U ouU
Carbon tetrachloride 14y Mu 12 4 12U 10U 1oy LRy 10y
Chiorobenzene 14U 1Mu 12 U 12y 0y iou oy 10U
Chlorpethane 14U 11U 12U 12U 0y 10U 10U n0u
Chigroform 14 U 11U 2 U 2y 1oy 10 U oy oy
Chloromethane 14 U itu 12 U 12U 10U 0 U 10U iou
cis-1,3-Dichloropropene 14 U ity 24U 12Uv 10U 10U 10U 10U
Dibromochloromethane 14U i1 u 12U 12y 10U oy 0oy oy
Ethylbenzene 14 U 1ty 122U 2y 10 U nu 0oy 104U
Methylene chioride 9 BJ 4 BJ 5BJ 38J 4 BJ 3 BJ 6 BJ 28J
Styrene 14 U 11U 12U 12U 0 U 10 U 10U 10U
Tetrachloroethene 14 U 1"mu 12 U 12y oy ou oy 100
Toluene 144 11y 12U 12V 10U 10U 10 U 10 U
Trichloroethene 14U 11U 12 U 124U 100 nou i0U 10U
Vinyl chloride 14 U 1y 122U 124 10U iou 10U 104U
Xylene, totat 14U 11y 12U 124 10U 10U 10 U 10U
trans-1,3-Dichloropropene 14 U 1My 122U 12U 10U 10U i0uU 10U
Semivolatile Organic Compounds (SVoCs)'
1,2,4-Trichiorobenzene 400 U 360 U 430 U 400 U 10U 10 U 10U 10U
1,2-Dichlorobenzene 400 U 360 U 430 U 400 U 0y Hou 10U ou
1.3-Dichiorobenzene 400 U 360 U 430 U 400 U 10U oy 10U 10U
1,4-Dichlorobenzene 400 U 360 U 4306 U 400 U o u 10U 10U oy
2,2'-Oxybis(1-chloropropane} 400 U 360 U 430 U 400 U 10U 0u 00 10Uy
2.4,5-Trichlorophenol 980 U 880 U 1000 U 980 U 25U 25U 254 25U
2,4.6-Trichlorophenol 400 U 360 U 430 U 400 U v 10U 10U 1wy
2,4-Dichlorophenol 400 U 360 U 430 U 400 U 10U 10U v e u
2,4-Dimethyiphencl 400 U 360 U 430 U 400 U oy oy 10U 10U
2.4-Dinitrophenol 980 U 880 U 1000 U 980 U 25U 25U 254 254
2,4-Dinitrotoluene 860 360 U 2100 400 U 10U 10U 10U 10U
2,6-Dichlorophenol (2,6-Dinitrotoluene) 52) 360 U 200 J 400 U 05U 054y o5y 05U
2-Chloronaphthalene 400 U 360 U 430 U 400 U 10U 104 10U 10U
2-Chlorophenol 400 U 360_U 430 U 400 U 10U 10U 10U 10U
2-Methyinaphthalene 400 U 360 U 430 U 400 U 10U 1oy 1ou 10y
2-Methylphenol 400 U 360 U 430 U 400 U 10U 10y 0y 10U
2-Nitroanifine 980 U 880 U 1000 U 980 U 25U 25U 25U 25U
2-Nitrophenol 400 U 360 U 430 U 400 U 1ou oy oy 10U
3,3-Dichloragbenzidine 400 U 360 U 430 U 400 U 10u 0y 1oy 10U
3-Nitroaniline 980 U 880 U 1000 U 980 U 25U 25U 25U 254
4.6-Dinitra-2-methylphenol 980 U 880 U 1000 U 980 U 25U 25U 25U 25U
4-Bromophenyt-phenylether 400 U 360 U 430 U 400 U 10U 10U 10U ou
4-Chtoro-3-methylphenol 400 U 360 U 430 U 400 U 1m0y 10 U 10U 10U
4-Chloroaniline 400 U 360 U 430U 400 U 10U 10U 10 Y 10U
4-Chiorophenyl-phenylether 400 U 360 U 430 U 400 U 10U 10U i0U 10U
4-Methyiphenol 400 U 360 U 430 U 400 U 10U 10U 10U 10 U
4-Nitroanitine 980 U 880 U 1000 U 980 U 25U 25U 254 25U
4-Nitrophenot 980 U 880 U 1000 U 880 U 25U 25 U 254 25U
Acenaphthene 400 U 360 U 430 U 400 U iouy oy 10U 10U
Acenaphthylene 400 U 360 U 430 U 310 J iouy 10U 10U 0 U
Anthracene 400 U 360 U 430 U 160 J 10U 10U v 10U
Benzo{a)anthracene 64 J 360 U 430 U 700 10U ou 10Uy iou
Benzo(a)pyrene 81J 360 U 56 J 800 10U 10 U 10 U 10 U
Benzofb)fluoranthene 110 J 360 U 70 J 1000 10U i0U 10U 10U
Benzo(g,h,iperylene 400 U 360 U 52 J 700 10 U 10U 10U 10U
Benzo(k)fluoranthene 51 4 360 U 67 J 540 10U iouU 10U 10U
Bis{2-Chioroethoxy)Methane 400 U 360 U 430 U 400 U 10U oy 10 U 10U
Bis{2-Chiroethyl)Ether 400 U 360 U 430 U 400 U 10U iouU 10U 1y
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Table 2.2
Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4,5, and 6
St. Juliens Creek Annex
Chesapeake, Virginia

Site 5
Site 5 Surface Soil Site 5 Direct-Push Ground

055501 055502 058503 055504 05GwWoe1 05GwWio2 05GWo3 05GW04
Semivolatile Organic Compounds (SVOCs)'(cont.)
Bis(2-Ethylhexyl)Phthalate 48 J 130 J 97 4 76 J 10ou 10U DAY 10U
Butylbenzylphthalate 400 U 360 U 430 U 400 U ou 10U 10U iou
Carbazole 400 U 360 U 430 U 400 U 10U 0u 10U 0ou
Chrysene 160 J 360 U 88 J 750 10U 10U 10 U 10U
Di-n-butylphthalate 400 U 360 U 3400 400 U oy 10U 1J 10U
Di-n-octylphthaiate 400 U 360 U 430 U 400 U 1ou 10U 10 U 0o U
Dibenz(a,hjanthracene 400 U 360 U 430 U 400 U ou 0y 10U 0 u
Dibenzofuran 400 U 360 U 430 U 400 U 10U 10u 1nou 10U
Diethylphthalate 400 U 360 U 430 U 400 U ou 0y 10U oy
Dimethyl phthalate 400 U 360 U 430 U 400V nu i0uU 10U 10U
Fluoranthene 160 J 360 U 95 J 830 QU 10U 10U iU
Fluorene 400 U 360 U 430 U 400 U ou io0u 10U 00U
Hexachlorobenzene 400 U 360 U 430 U 400 U 10U ou 10U 0y
Hexachlorobutadiene 400 U 360 U 430 U 400 U 10U 1ou iU 10U
Hexachlorocyclopentadiene 400 U 360 U 430 U 400 U 10 U 10 U 10U 10U
Hexachloroethane 400 U 360 U 430 U 400 U 10U 10U 10U 10U
Indeno(1,2,3-cd)pyrene 48 J 360 U 430 U 580 10U 10U 10Uy 10U
Isopharong 400 U 360 U 430 U 400 U 10 U 10 U iouU nou
n-Nitroso-0i-N-Propylamine 400 U 360 U 430 U 400 U 10 U 10U 10U i0u
n-Nitrosodiphenylamine 120 4 360 U 330 J 400 U 10U 10U 10U 06U
Naphthalene 400 U 360 U 504 400 U 0ou 0y 10U 0u
Nitrobenzene 400 U 360 U 430 U 400 U ou 00U 10U iou
Pentachlorophenol 980 U 880 U 1000 U 980 U 25 U 14J 25U 254
Phenanthrene 77 4 360 U 92 280 J 10U iou 0y 1 X
Phenol 400 U 360 U 430 U 400 U ou 10U 10U oy
Pyrene 170 J 360 U 58 J 1200 10U 10U 10U 10U
Pesticides/Polychiorinated Biphenyls (PCBs)!
4,4-D0D 44 39 43U 4 U 02U 01U 01y 02y
4,4-DDE 43 18 43 U 54 P 0.2 U 01U 01 Y 0.2 U
4,4-DDT 52 P 6.3 43 U 4U 02U 01U 01Uy 0.2 U
Aldrin 2y 19U 22U 21U 01U 005 U 0.05 Y Q1 v
Alpha-BHC 2y 19U 22 Y 21U 01U 005U 0.05 U 01U
|alpha-Chiordane 2y 19U 22U 21U 01U 005Uy 005 U LAY
Aroclor-1016 40 U B U 43 U 40 U 24 iU 1U 2U
Aroclor-1221 7% U 3y 85 U 82 U 4y 2U 2y 4U
Aroclor-1232 40 U 3B U 43 U 40 U 2y 1U 14 2y
Aroclor-1242 40U 36U 43 U 40U 2U 1U 14 2y
Aroclor-1248 40U 36 U 43 U 40 U 24U 1u 1y 2y
Aroclor-1254 40 U 10J 43 U 23 J 2U 1u 1y 22U
Aroclor-1260 40 U 6 U 43 U 40U 2y 1U 14 2U
Beta-BHC 2y 19y 22U 21U 01U 005 U 005U [N
delta-BHC 2y 1894 22 Y 21U 01U 0.05 U 005U 01U
Dieldrin 4 U KECHY] 43 U 4U 02U 01U 01U 02U
Endosulfan | 2y 19U 22U 21U 01U 005 U 005U 01U
Endosulfan I 44U 36U 43 U 5P 02y 01U 01y 02U
Endosulfan sulfate 4U 36U 43U 44U 024U 01U 014y 02U
Endrin 4U 36U 43U 17 P 02U 01U 01U 02U
Endrin aldehyde 4 U 5.2 43 U 4 U 02U [V 01y 02U
Endrin ketone 4U 36U 43U 4 U 02U 01Uy 01U 02U
|gamma-BHC PRy 19U 22U 21U 01U 005 U 0.05 U 01U
|gamma-Chlordane 2y 19U 22 Y 21U 01U 005 U 005 U 0.1 U
Heptachlor. 2y 19U 22 U 21U 0.1 Y 005U 005 U 01U
Heptachlor epoxide 2y 19U 22U 21U 01U 005U 005 Y 01U
Methoxychlor 20U 19U 22U 21U iV 0.5 U 05U 1U
Toxaphene 200U 180 U 220U 210 U 10U S5y 5U 10U
Explosives’
1,3,5-Trinitrobenzene 46 U 42 U 50 U 48 U 0.5 Y 05U 05Uy o5 U
1,3-Dinitrobenzene 46 U 42 U 50 U 48 U 05U 95U 05U o5y
2.4 6-Trinitrotoluene 46 U 42U 50 U 48 U 05U 05U 05U 05U
2 4-Dinitrotoluene 46 U 42 U 50 U 48 U 05U 05Uy 05y 05U
2,6-Dinitrotoluene 46 U 42 U 50 U 48 U 05U 05U 05U 05U
2-AM-4 6-DNT 46 U 42U 50 U 48 U 05U 05U 05U 05U
2-Nitrotoluene 46 U 42 U 50 U 48 U 05U 05U 05U 05U
3-Nitrotoluene 46 U 42y 50 U 48 U g5U 95U 05Uy 05U
4-AM-2 6-DNT 46 U 42 U 50 U 48 U 05U 05U 05U o5 U
4-Nitrotoluene 46 U 42 U 50U 48 U Q5 U 0.5 U 05U b5 U
HMX 46 U 42 U 50 U 48 U 05U o5 U 05U 05U
Nitrobenzene 46 U 42 U 50 U 48 U 05U 05 U 05U 05U
RDX 46 U 42U 50 U 48 U 05U 0.5 U 05U 05U
Tetryl 46 U 42 U 50 U 48 U 05U o5 U 05U o5 Uy

Page 8 of 12




i,

Table 2-2
Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6
St. Juliens Creek Annex
Chesapeake, Virginia

Site 5
Site 5 Surface Soit Site 5 Direct-Push Groundwater

Analyte 055501 055502 055503 055504 05GWo1 05GW02 05GW03 05GWo4
Ingrganics®
Aluminum 4520 4630 5210 4390 608 211 B 7898 962 8B
Anlimony 103 U 7.2 U 91U 18.6 46 U 45 U 46 U 46 U
Arsenic. 52 4 16.7 83 6.1 B 2y 3.1 B 15.6
|Barium 67.3 42.7 4640 583 48 B 213 B 264 159 B
Beryllium 0328 0378 027 8B 058 1U 1Y 1Y 1y
Cadmium 045 U 0.86 6 6.6 2y 24 2y 2U
Calcium 7340 6030 43500 16200 57000 50700 93600 131000
Chromium 58 52 159 63.8 S5y 5U 5U 5U
Cobalt 218 3.58B 58 B 578 2y 208 B 1478 22 8B
Copper 174 333 310 1210 159 B 2228 193 B 182 B
|Cyanide 058 U 054 U 0.57 U 06U 5U 5U 5U 548B
Iron 7700 10000 6670 31400 2960 42600 25200 3600
Lead 299 60.4 742 7910 2U 2y 2U 2y
|Magnesium 1540 1850 2200 2000 123000 68400 118000 242000
Manganese 245 222 144 658 609 1890 1460 300
Mercury 0.06 U 0.05B 0.19 0.26 013 U 013U 013 U 013 U
Nickel 129 48B 261 34.3 16.4 B 192 B 9 U 145 B
Potassium 912 B 1200 626 B 1120 44200 16500 29300 71200
Selenium 083 U 063 U 0.79 U 081 U 4 U 4 U 44 4U
Sitver 11U 079 U 099 U 15B 5U 1.1 798B 54
Sodium 234 B 638 8B 387 B 448 B 958000 619000 767000 2010000
Thallium 088 U 0.63 U 079 U 081U 838 4U 4 U 127
Vanadium 1118 11.8 578 13.3 228 29 B 2 U 23 B
Zinc 55.5 105 1550 2470 21.2 754 229 254
Notes:

! Units are in ug/kg for solid and ug/ for aqueous samples
2Units are in mg/kg for solid and ug/ for agueous samples

U = Not Detected

B = Compound also detected in blank

J = Estimated Value

E = Concentration exceeds calibration range
P = Concentration showed greater than 25% difference
between columns; the fower of the 2 values is reported

ND - analyte not detected
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Table 2-2

Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6

St. Juliens Creek Annex

Chesapeake, Virginia
Site 6
Site 6 Surface Soil
Analyte 065501

Volatile Organic Compounds (VOCs)®

1,1.1-Trichloroethane

1,1,2,2-Tetrachlgroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

Xylene, total

trans-1,3-Dichloropropene

U

U

V]

u

1,1-Dichloroethene 11y
1,2-Dichloroethane Mu
1,2-Dichloroethene {total) 11U
1,2-Dichloropropane 11U
2-Butanone 1u
2-Hexanone 11 u
4-Methyl-2-pentanone 1M1y
Acetone 3 BJ
Benzene My
Bromedichioromethane 1y
Bromoform nu
Bromomethane nuy
Carbon disulfide nu
Carbon tetrachloride "ny
Chlorobenzene 11U
Chigroethane 11U
Chloroform 1M1y
Chlgromethane 1My
cis-1,3-Dichioropropeng 11U
Dibromochloromethane i1y
Ethylbenzene 14y
Methylene chioride 12 B
Styrene 11U
Tetrachloroethene 11y
Toluene 11y
Trichloroethene 11y
Vinyl chloride v
9]

V]

Semivolatile Organic Compounds (SVOCs)'

1,2,4-Trichlorobenzene 380 U
1,2-Dichlorobenzene 3890 U
1,3-Dichlorobenzene 390 U
1,4-Dichlorobenzene 390 U
2,2"-Oxybis(1-chloropropane) 390 U
2.4,5-Trichlorophenol 940 U
2,4,6-Trichlorophendl 390 U
2,a-Dichiorophenot 390 U
2 4-Dimethylphenot 390 U
2,4-Dinitrophenol 940 U
2 4-Dinitrotoluene 390 U
2 6-Dichlorophenol (2,6-Dinitrotoluene) 380 U
2-Chloronaphthalene 3%0 U
2-Chlorophenol 390 U
2-Methyinaphthalene 390 U
2-Methyiphenol 390 U
2-Nitroanitine 940 U
2-Nitropheno! 390 U
3,3"-Dichlorobenzidine 390 U
3-Nitroaniline 940 U
4,6-Dinitro-2-methylphenol 940 U
4-Bromophenyl-phenvtether 390 U
4-Chloro-3-methyiphenol 390 U
4-Chioroanilineg 380 U
4-Chlorophenyl-phenylether 390 U
4-Methylphenol 380 U
4-Nitroaniline 940 U
4-Nitrophenol 940 U
Acenaphthene 380 U
Acenaphthylene 380 U
Antbracene 91J
Benzo{a)anthracene 920

Benzo(a)pyrene 910

Benzo{b)fluoranthene 1200

Benzo(g.h.i}perylene 860

Benzo(k)fluoranthene 500

Bis(2-Chioroethoxy)Methane 390 U
Bis(2-Chlroethyl)Ether 390 U
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Table 2-2

Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4, 5,and 6

St. Juliens Creek Annex
Chesapeake, Virginia

Site 6
Site 6 Surface Soit
Analyte 065501

Semivolatile Organic Compounds {SVOCs)'(cont.)
Bis{2-Ethylhexyl)Phthalate 390 U
Butylbenzylphthalate 330 U
Carbazole 773
Chrysene 1000
Di-n-butylphthalate 3% U
Di-n-octylphthalate 390 U
Dibenz{a hjanthracene 160 J
Dibenzofuran 390 U
Diethyiphthalate 390 U
Dimethyl phthalate 390 U
Flyoranthene 1300
Fluoreng 390 U
Hexachlorobenzene 390 U
Hexachlorobutadiene 390 U
Hexachlorocyclopentadiene 390 U
Hexachloroethane 390 U
Indeno(1,2 3-cd)pyrene 390 U
Isophorone 3% U
n-Nitroso-Di-N-Propylamine 390 U
n-Nitrosodiphenylamine 390 U
|Naphthalene 390 U
Nitrobenzene 390 U
Pentachlorgphenol 940 U
Phenanthrene 420
Pheno! 390 U
Pyrene 1400
Pesticides/Polychlorinated Biphenyls (PCBs)'
4,4-DDD 58 P
44-DDE 120 E
4,4-DDT 3E
Aldrin 2U
Alpha-BHC 2U
alpha-Chiordane 2y
Aroclor-1016 39 U
Aroclor-1221 FicRY)
Aroclor-1232 3%y
Aroclor-1242 38U
Aroclor-1248 IV
Aroclor-1254 39U
Aroclor-1260 9 U
Beta-BHC 2y
delta-BHC 2y
Dieldrin 39U
Endosutfan i 24
Endosulfan 1t 39U
Endosulfan sulfate 39U
Endrin 394y
Endrin aldehyde KECRY)
Endrin ketone 3suy
|gamma-BHC 2y
|gamma-Chlordane 2 U
Heptachlor 2U
Heptachlor epoxide 2U
Methoxychlor 20U
Toxaphene 200 U
Explosives’
1,3,5-Trinitrobenzene 40 U
1,3-Dinitrobenzene 40U
2,4 6-Trnitrotoluene 40U
2 4-Dinitrcioluene 40 U
2,6-Dinitrotoluene 40 U
2-AM-4 6-DNT 40U
2-Nitrotoluene 40U
3-Nitrotoluene 40U
4-AM-2,6-DNT 40U
4-Nitrotoluene 40U
HMX 40U
Nitrobenzene 40U
[RDX [hRY]
Tetryt 40 Y
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Table 2-2

Analytical Results for Samples Collected During the
Relative Risk Ranking System Data Collection at Sites 3, 4, 5, and 6

St. Juliens Creek Annex

Chesapeake, Virginla

Site 6
Site 6 Surface Soil
Analyte 065501

Inorganics®
Aluminum 2020
Antimony 8 U
Arsenic 4.6
Barium 3048
Beryllium 0,17 U
Cadmium 043 B
Calcium 19500
Chrormium 5.1
Cobait 218
Copper 103
Cyanide 0.59 U
Iron 4350
Lead 69.2
Magnesium 716 B
Manganese 104
Mercury 005U
Nickel 358
Potassium 581 B
Seienium 07 U
Sitver 087 U
Sodium 113 B
Thallium 0.7 U
Vanadium 54 B
Zinc 163
Notes:

' Units are in ug/kg for solid and ug/! for aqueous samples
2 Units are in mg/kg for solid and ug/ for aqueous samples
U = Not Detected

B = Compound also detected in blank

J = Estimated Value

E = Concentration exceeds cafibration range

P = Concentration showed greater than 25% difference
between columns; the lower of the 2 values is reported
ND - analyte not detected
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Table 3-1

Summary of Rl Field Investigation Activities at Sites 3, 4, 5, and 6
St. Juliens Creek Annex
Chesapeake, Virginia

Field Investigation Acivity Site 3 Site 4 Site 5 Site 6
Geophysical Surveys
Electronmagnetic X X X X
Magnetometer X
Ground Penetrating Radar X
Monitoring Well Installation
Phase 1 Monitoring Wells Installed] 4 shallow and 2 deep wells 4 shallow and 2 deep wells 3 shallow and 2 deep wells 0
Phase |l Monitoring Wells Installed 2 shallow wells 0 2 shallow and 1 deep well 0
Total Monitoring Wells| 6 shallow and 2 deep wells 4 shallow and 2 deep wells 5 shallow and 3 deep wells 0
Surface Soil Sampling Samples Duplicates Samples Duplicates Samples Duplicates Samples Duplicates
Phase 1 Samples 7 1 10 1 10 1 0 0
Phase 2 Samples 11 2 8 1 25 2 1 0
Total Rl Samples 18 3 18 2 35 3 1 0
Subsurface Soil Sampling
Phase 1 Samples 7 1 3 0 15 2 0 0
Phase 2 Samples 13 2 5 1 6 1 0 0
Phase 3 Samples 5 0 0 0 4 0 1 1
Total RI Samples 25 3 8 1 25 3 1 1
Monitoring Well Groundwater Sampling
Phase 1 Sampling - July 1997 4 shallow and 2 deep wells 4 shallow and 2 deep wells 3 shallow and 2 deep wells 0
Phase 1 Sampling - November 1997| 4 shallow and 2 deep wells 4 shallow and 2 deep wells 3 shallow and 2 deep wells 0
Phase 2 Sampling - May 1999( 6 shallow and 2 deep wells 4 shallow and 2 deep wells 5 shallow and 3 deep wells 0
Surface Water Sampling Samples Duplicates Samples Duplicates Samples Duplicates Samples Duplicates
Phase 1 Samples 0 0 1 1 0 0 0 0
Phase 2 Samples 7 2 7 2 7 2 0 0
Phase 3 Samples 0 0 0 0 0 0 0 0
Total Rl Samples 7 2 8 3 7 2 0 0
Sediment Sampling
Phase 1 Samples 3 1 4 0 3 0 0 0
Phase 2 Samples 4 1 5 1 4 2 0 0
Phase 3 Samples 0 0 ] 0 0 0 0 0
Total Rl Samples 7 2 9 1 7 2 0 0
Groundwater Elevation Monitoring Events
Phase 2 Monitoring Events 17-May-99 17-May-99 17-May-99 -
Phase 3 Monitoring Events 16-Aug-01 16-Aug-01 16-Aug-01 -
Tidal Survey 1 deep well (May 1-4, 1999) | 1 deep well (May 1-4, 1999) | 1 deep well (May 1-4, 1999) B
and 2 shallow (May 5-8, 1999) | and 1 shallow (May 5-8, 1999) [ and 4 shallow (May 5-8, 1999)
Slug Tests 4 shallow, 2 deep wells 4 shallow, 2 deep wells 4 shaliow, 3 deep wells
Waste Delineation Trenching 49 test pits 0 test pits 42 test pits 2 test pits
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Sample Analyses for Rl Activities at Site 3
St. Juliens Creek Annex

)

Table 3-2

Chesapeake, Virginia

TCL TCL TCL TAL Metals Total Total Petroleum Total Organic
Site 3 Samples VOCs SVOCs Pesticides/PCBs  and Cyanide Dioxin Phosphorus Hydrocarbons Carbon
Surface Soil Samples
Phase | 7 7 7 7 - 7 - -
Phase I 11 11 11 11 - 1 11 -
Phase Il - - - - - - - -
Total 18 18 18 18 - 18 11 -
Subsurface Soil Samples
Phase | 7 7 7 7 - 7 - -
Phase Il 13 13 13 13 - 13 13 -
Phase il - - - — 3 - 2 -
Total 20 20 20 20 3 20 15 -
Shallow Groundwater Samples
Phase | 8 8 8 8 - 8 - -
Phase Il 6 6 6 6 - 6 - -
Phase Ill - - - - - - -- -
Total 14 14 14 14 - 14 - -
Deep Groundwater Samples
Phase | 4 4 4 4 -- 4 - -
Phase It 2 2 2 2 - 2 - -
Phase Il -- - - - - - -- -
Total 6 6 6 6 - 6 -- -
Sediment Samples
Phase | 4 4 4 4 - 4 - 4
Phase Il 3 3 3 3 - 3 - 3
Phase Il -- - - - - -- - --
Total 7 7 7 7 - 7 - 7
Surface Water Samples
Phase | - - - - - - - -
Phase I} 7 7 7 7 - 7 - -
Phase IlI - - -- -- - -- -- -
Total 7 7 7 7 - 7 - -
TCL - Target Compound List
VOC - Volatile Organic Compound
SVOC - Semivolatile Organic Compound
PCB - Polychlorinated biphenyl Section 3 tables.xls
-- No Sample Analyzed Page 1 of 1 Table 3-2



Section 3 tables.xis
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Table 3-3
Sample Analyses for Rl Activities at Site 4
St. Juliens Creek Annex
Chesapeake, Virginia
TCL TCL TCL TAL Metals Total Total Petroleum Total Organic
Site 4 Samples VOCs SVOCs Pesticides/PCBs  and Cyanide Phosphorus Hydrocarbons Carbon
Surface Soil Samples
Phase | 10 10 10 10 10 - -
Phase Ii 12 12 12 12 2 - -
Phase IlI - - - - - - -
Total 22 22 22 22 12 - -
Subsurface Soil Samples
Phase | 3 3 3 3 3 - -
Phase Il 5 5 5 5 2 - -
Phase {li - - - - - - -
Total 8 8 8 8 5 - -
Shallow Groundwater Samples
Phase | 8 8 8 8 8 - -
Phase |l 4 4 4 4 4 - -
Phase 11l - - - - - - -
Total 12 12 12 12 12 - -
Deep Groundwater Samples
Phase | 4 3 3 3 3 - -
Phase [l 2 2 2 2 2 - -
Phase Il - -- -- -- - - -
Total 6 5 5 5 5 - -
Sediment Samples
Phase | 4 4 4 4 4 - 4
Phase I 5 5 5 5 2 - 4
Phase | - - - - - - -
Total 9 9 9 9 6 - 8
Surface Water Samples
Phase | 1 1 1 1 1 - -
Phase Il 7 7 7 7 7 - -
Phase ilI - - - - - - -
Total 8 8 8 8 8 -- -
TCL - Target Compound List
VOC - Volatile Organic Compound
SVOC - Semivolatile Organic Compound
PCB - Polychlorinated Biphenyl
-- No Sample Analyzed Page 1 of 1
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Sample Analyses for Rl Activities at Sites 5 and 6
St. Juliens Creek Annex

)

Table 34

Chesapeake, Virginia

TCL TCL TCL TAL Metals Total Total Petroleum Total Organic
Site 5 & 6 Samples VOCs SVOCs Pesticides/PCBs and Cyanide Dioxin Explosives Phosphorus Hydrocarbons Carbon
Surface Soil Samples
Phase | 9 9 9 9 - 1 9 - -
Phase |l 26 26 26 26 - 26 26 - -
Phase Ill - - - - - - -- - -
Total 35 35 35 35 - 27 35 - -
Subsurface Soil Samples
Phase | 15 15 15 15 5 2 15 - -
Phase I 6 6 6 6 - 6 6 - -
Phase I - - - - 5 - - - -
Total 21 21 21 21 10 8 21 - -
Shallow Groundwater Samples
Phase | 6 6 6 6 - 1 6 - -
Phase Il 5 5 5 5 - 5 5 - -
Phase Il - - - - - - - - -
Total 11 11 11 1 - 6 11 - -
Deep Groundwater Samples
Phase | 4 4 4 4 - - 4 - -
Phase Il 3 3 3 3 - 3 3 - -
Phase Ill - - - - - - - - -
Total 7 7 7 7 - 3 7 - -
Sediment Samples
Phase | 3 3 3 3 - 2 3 - 3
Phase il 4 4 4 4 - 4 4 - 1
Phase Ill - - - - - - - - -
Total 7 7 7 7 - 6 7 - 4
Surface Water Samples
Phase | -- - - - - -- -- -- -
Phase I 7 7 7 7 - 7 6 - -
Phase Il - - - - - - -- - -
Total 7 7 7 7 - 7 6 - -
TCL - Target Compound List
VOC - Volatile Organic Compound
SVOC - Semivolatile Organic Compound
PCB - Polychlorinated Biphenyl Section 3 tables.xls
— No Sample Analyzed Page 1 of 1 Table 3-4



Dates of Water-Level

)

Table 3-5

Tidal Survey Dates and Monitoring Wells

St. Juliens Creek Annex
Chesapeake, Virgnia

Monitoring
November 4, 1997

Site 2 Monitoring
Wells Observed
SJS02-MW02S

Site 3 Monitoring
Welis Observed

Site 4 Monitoring
Wells Observed

Site 5 Monitoring
Wells Observed

Background Monitoring
Wells Observed

November 5, 1997

SJS02-MW02D

§JS02-MW03S

SJS05-MWO01S
SJS05-MW01D

May 1 through 4, 1999

S§JS02-MW058
SJS02-MW05D

SJ4S503-MW01D

SJS04-MWO03D

SJS05-MwW02D

SJSBK-MW02D

May 5 through 8, 1999

SJS03-MW05S
SJS03-MWO06S

SJ504-MW02S

SJS05-MW01S
SJS05-MW02S
SJS05-MW04S
SJS05-MW05S

Page 1 of 1
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Table 3-6

St. Juliens Creek Annex
Chesapeake, Virginia

Deviation from Work Plan

Reason

Impact on Quantity or Quality of Data

Geophysical grid did not extend over the
entire Site 4 area.

Very heavy brush covered significant areas
of the landfill.

Limited geophysical data along the
southern and western portion of the site.
Other data (visual inspection and
historical aerial photographs) provide
data for the unsurveyed areas.

Cesium proton magnetometer was used for

the magnetometer survey instead of an EM-
61

Cesium magnetometer detects anomalies
over a greater width along the grid line.

Higher quality data obtained.

Did not collect sediment conductivity readings
during sampling.

Per agreement with VADEQ.

Not considered to be a data gap.
Sediment conductivity is not considered
standard data.

Collected three (not 10) subsurface soil
samples at Landfili D During Phase .

Potential for unexploded ordnance and very|
high density of concrete and other rubble,
which would cause DPT refusal.

Less data from within the landfill
boundary. In consideration of the
potential for buried unexploded ordnance,
further intrusive exploration within the
landfill boundary is not warranted.

No surface water collected at Landfill 3 during
Phase I. Only one surface water sample
collected from Landfill D. All locations
sampled during phase Hl.

No surface water available.

None.

Upgradient monitoring well location and
associated soil samples at Site 3 were
collected closer to the landfill boundary than
proposed in the work plan.

Brought sampling locations within the St.
Juliens Creek Annex property. Also moved
the locations away from a railroad track.
Locations are not within the landfill
boundaries.

None. Locations are not within the
landfill boundary.

Isolation casing installed in all deep
monitoring wells.

Confining clay unit found at all locations.

None.

Geophysical grid not extended into Wetlands
area of Site 5. Ten-foot grid at caged pit.

Presence of dense vegetation requiring
significant cutting of reeds in wetlands.
Obtain more anomaly definition at caged
pit.

Geophysical data not collected in
westernmost portion of the site.
Increased definition of anomaly at caged
pit.

Collected nine (not 10) surface soil
sample.Changed location on several
samples.

Proposed Phase | sample locations were
covered with 18” of gravel. Locations were
moved to give more coverage in areas
where original soil surface is still present.
Collected some samples of gravel.

One fewer samples were collected due to
large area of gravel fill. Increased area of
coverage. Additional data collected
during Phase II.

No surface water collected with SJS05-
SDO01, and SJS05-SD02.

No Surface water available.

No upstream surface water or
downstream surface water data from Site
5

All Site 5 sediment samples collected during
Phase | were analyzed for nitramine.

Sediment samples were collected at
different times (in anticipation of a rainfall
event that might provide surface water).

Additional nitramine data.

Isolation casing installed in all deep
monitoring wells.

Confining clay unit found at all locations.

None.

Page 1 of 1
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Monitoring Well

Instailation
Date

Ground

Top of PVC

Total Well

Depth of

Length of

Table 4-1

Monitoring Well Construction Summary
St. Juliens Creek Annex
Chesapeake, Virginia

Depth of Top

Depth of Bottom

Elevation (ft mst) Elevation (ft msl) Depth (ft bgs) Surface Casing (ft bgs) Screen (ft) of Screen (ft bgs) of Screen (ft bgs)

Soil Boring Log  Need to Construct
Available?

Depth to Base

Depth to Base of

Thickness of

Soil Boring Log ? _of Columbia Aquifer (ft bgs) Yorktown Confining Unit (ft bgs)  Yorktown Confining Unit (ft)

Hydrogeologic Unit of

Screened Interval

Site 3 Landfill C

S$JS03-MW01S 7114197 12.01 12.55 14 NA 10 3.4 13.4 Y Y >14 NA NA Columbia Aquifer
SJS03-MWO02S 711197 12.84 15.86 14.5 NA 10 3.9 13.9 Y Y >14 NA NA Columbia Aquifer
SJS03-MW03S 7/11/97 11.31 14.12 14 NA 10 3.9 13.9 Y Y >14 NA NA Columbia Aquifer
SJS03-MW04S 7110197 12.64 15.73 14.5 NA 10 3.1 13.1 Y Y >14 NA NA Columbia Aquifer
SJS03-MWO05S 4/28/99 10.55 12.69 15 NA 10 4 14 Y Y >15 NA NA Columbia Aquifer
SJS03-MW06S 4/28/99 13.33 15.37 18.5 NA 10 8.5 18.5 Y Y >19 NA NA Columbia Aquifer
SJS03-MWO1D 7114197 12.04 12.69 60 22 10 48 58 Y Y 20 45.1 25.1 Upper Yorktown Aquifer
Upper Yorktown
AquiferMiddie
SJS03-MWO02D 7114/97 12.41 15.37 62 29 10 49 59 Y Y 21.3 48.5 27.2 Yorktown Confining Unit
Site 4 Landfill D
SJS04-MWO01S 7/10/97 10.47 13.66 15 NA 10 3.9 13.9 Y Y >15 NA NA Columbia Aquifer
SJ504-MW02S 7/18/97 9.36 12.12 14 NA 10 35 13.5 Y Y >14 NA NA Columbia Aquifer
$JS04-MW03S 7/1/97 4.19 7.31 14 NA 10 3.4 13.4 Y Y >14 NA NA Columbia Aquifer
SJS04-MW04S 7/9/97 6.34 9.24 15 NA 10 3.5 13.5 Y Y >15 NA NA Columbia Aquifer
Sectiondtables.xls
Page 10f 8 Table 4-1
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Table 4-1

Monitoring Well Construction Summary
St. Juliens Creek Annex
Chesapeake, Virginia

Installation Ground Top of PVC Total Well Depth of Length of Depth of Top Depth of Bottom  Soil Boring Log  Need to Construct Depth to Base Depth tc
Monitoring Well Date  Elevation (ft msl) Elevation (ft msl) Depth (it bgs) Surface Casing (ft bgs) Screen (ft) _of Screen (ft bgs) _of Screen (ft bgs) Available? Soil Boring Log ? _of Columbia Aquifer (ft bgs) Yorktown Confit
SJS04-MWO01D 7/2/197 10.7 13.96 91 28 10 41.9 51.9 Y Y 25 4¢
SJS04-MW03D 7/15/97 3.6 6.2 60 20 10 46 56 Y Y 32.3 41

Site 5§ Burning Grounds

SJS05-MW01S 7/8/97 6.45 9.76 14 NA 10 35 13.5 Y Y >14 N
SJS05-MW02S 7/8/197 4.55 7.89 14 NA 10 3.5 13.5 Y Y >14 N
SJS05-MW03S 7/7/97 4.69 9.32 14 NA 10 3.2 13.2 Y Y >14 N
SJS05-MW04S 4/27/99 8.45 11.09 14 NA 10 3 13 Y Y >14
SJS05-MWO05S NA 7.37 9.99 15 NA 10 4 14 Y Y >16 N
SJS05-MWQO1D 7M1/97 6.11 9.23 58 30 10 45 55 Y Y 14.5
SJS05-MW02D 7/13/97 4.56 7.76 60 22 10 47 57 Y Y 20 4£
SJS05-MW04D NA 8.38 10.84 67 65 10 55 65 Y Y 15 ]

Page 20f 6




Table 4-1
Monitoring Well Construction Summary
St. Juliens Creek Annex
Chesapeake, Virginia

Installation Ground Top of PVC Total Well Depth of Length of Depth of Top Depth of Bottom  Soil Boring Log  Need to Construct Depth to Base Depth to Base of Thickness of Hydrogeologic Unit of
Monitoring Well Date  Elevation (ft msi) Elevation (ft msl) Depth (ft bgs) Surface Casing (ft bgs) Screen (ft) of Screen (ft bgs) of Screen (ft bgs) Soil Boring Log ? _of Columbia Aquifer (ft bgs)  Yorktown Confining Unit (ft bgs)  Yorktown Confining Unit (ft) Screened Interval
Background
SJSBK-MW01S 4/20/99 7.2 9.52 14 NA 10 3 13 >14 NA NA Colum bia Aquifer
look in field .
SJSBK-MW02S notes 7.06 9.5 14 NA 10 3 13 >14 NA NA Colum bia Aquifer
SJSBK-MW03S 4/27/99 9 11.56 14 NA 10 3 13 >14 NA NA Colum bia Aquifer
SJSBK-MW04S NA 7.85 10.64 15 NA 10 4 14 >15 NA NA Colum bia Aquifer
SJSBK-MW01D 4/24/99 7.2 9.72 54 17 10 44.25 54.25 13.5 42.5 29 Yorktown Aquifer
SJSBK-MWO02D NA 7.31 9.22 56 18 10 45 55 14 42.25 28.25 Yorktown Aquifer
SJSBK-MWO03D NA 8.76 11.07 46 18.5 10 35 45 13.5 35 215 Yorktown Aquifer
NA = Not Available or Not Applicable
NR = Not Reported
Page 30of 6
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Monitoring Well

Description of
Screened Lithology

Table 41

Monitoring Well Construction Summary
St. Juliens Creek Annex
Chesapeake, Virginia

Elevation of Top  Elevation of Bottom
of Screen (ftmsl) _ of Screen (ft msh)

Elevation of Base
of Borehole

Elevation of

Base of Columbia Aquifer (ft msl) Yorktown Confining Unit (ft msl)

Elevation of Base of

Site 3 Landfill C

SJS03-MWO01S

Columbia - si f sd, yellowish brown to
greyish brown with depth; interbedded
cl si with organics, wood at about 7*
color -greenish grey - thick layer 1.7'
thick from 5.2 {0 7’ bgs,

8.61 -1.39

-1.99

NA

NA

SJS03-MW02S

Columbia - f si sd with 1.8" thick ftom
sd layer, layers of si ¢l, organics-black,
some shells, (greater si and ci?7?)

8.94 -1.06

-1.66

NA

NA

SJS03-MW03S

Columbia - cl si, si f sd, si ¢l (greater
abundance of si and cl than in other
locations) organic matter - black, layer
of f to m sd with si at 10-12', greenish
grey with olive brown bands

7.41 -2.59

-2.69

NA

NA

SJS03-MW04S

Columbia - ¢l si, interbedded f sd,
shells, si f sd organics - black, si ¢l w/ f
sd, soft, greenish grey, organic peat
layer w/shells 6-8', organic roots and
weeds at 12"

9.54 -0.46

-1.86

NA

NA

SJS03-MWO5S

Columbia - dk grey di and ¢l soft,
interbedded sand, at depth f sd grey
turning to yellowish brown shell frags
(native?)

6.55 -3.45

445

NA

NA

SJS03-MW06S

Columbia - si and cl grey stiff, f sd with
shells grey, (possibly all native with
exception of {0 2')

4.83 -5.17

-5.17

NA

NA

SJS03-MWO1D

Columbia - see MW01S, vf sd,
greenish grey (native); YCU - clay soft,
greenish grey little sand/si, trace
organics, few shells at 43", YF - f sd
trace clay, trace shells, dk greenish
grey, some organics, wood layer at 52',

-35.96 -45.96

-47.96

-7.96

-33.06

SJS03-MWO02D

Columbia - see MW02S, vf sd, some si
and cl, greyish brown, some med to crs
sd, YCU - greenish grey clay, med stiff
to soft, shell frags , tr vf sd, YF - vfto f
sd shells, interbedded clay, mica
organics, wood greyish brown, more
sandy with depth

-36.59 ~46.59

-49.59

-8.89

-36.09

Site 4 Landfill D

SJS04-MW01S

Columbia Aquifer - si sd, brown, dk
grey and black at 5' to 10°, void noted at
3-5', soft sl and si dk grey then grading
to cl sd with decreasing fines at depth, f
to vf sd little si and ¢l

6.57 -3.43

-4.53

NA

NA

$JS04-MW02S

columbia - si ¢l , organics, dk greyish br
to grey with white layers, interbedded
thin f to m sd , base of hole - coarse sd
with shells

5.86 -4.14

-4.64

NA

NA

SJ504-MW03S

Columbia - fill material to 7', no
recovery (see MWO01D), petroleum odor
at about 3' OVM -2 ppm

0.79 -9.21

-9.81

NA

NA

$JS04-MW04S

Columbia- si f-m sd, trace ¢ sd, wood,
petroleum smeli at 3-6’, OVM - 5.2
ppm, yellowish brown, at depth si cl

interbedded with f sd dk greenish grey

2.84 -7.18

-8.66

NA

NA
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Description of
Monitoring Well Screened Lithology

Table 4-1

Monitoring Well Construction Summary

St. Juliens Creek Annex
Chesapeake, Virginia

Elevation of Top  Elevation of Bottom

of Screen (ft msl) _of Screen (ft msi)

Elevation of Base
of Borehole

Elevation of

Base of Columbia Aquifer (ft msl) Yorktown Confining Unit (ft msl)

Elevation of Base of

Columbia - see MWO1S, fsd
coarsening downward to ¢ sd, YCU -
soft clay, pale olive to greenish grey, tr
¢ sd, trace orgs, some ¢ -med sd
interbeds at 33-40', wood frag above
YF, YF - sd witrace gravel, dk biuish
grey, sd ¢l some wood and organics, si
cl from 55'-74, starts to become
SJS04-MW01D sandier at about 68" shell frags,

-31.2

-41.2

-80.3

-14.3

-38.8

SJS04-MWO03D Columbia - see MW01S, see log

-42.4

-52.4

-56.4

-28.7

-38.1

Site 5 Burning Grounds

Columbia - sil ¢l and si f sd some
organics, dk grey, f sd yellowish brown
SJS05-MW01S at 14’

2.95

-7.05

-7.55

NA

NA

Columbia - si sd, interbedded si cl, dk
greenish grey, soft, si ¢l later 1.4, at
11.5" si f sd tumns from dark grey to
S§JS05-MW02S brownich grey

1.05

-8.95

-9.45

NA

NA

Columbia - top 3' fill, si f sd yeliowish
brown with grey bands, some small si ¢l
S$JS05-MW03S interbeds,

1.49

-8.51

-9.31

NA

NA

Columbia - sd some clay, clay content
decreases with depth, light yellowish
brown turning to greenish grey with
SJS05-MW04S depth

5.45

-4.55

-5.65

NA

NA

Columbia - si and ¢l interbedded in vf
sd yellowish brown, changing to grey at

3.37

-7.63

NA

NA

S$JS05-MWO05S depth (11-12)

Columbia - see MW01S notes, vfto f

sd, yellowish brown to grey, YCU - soft
greenish grey clay, tr f sd, little
organics, some shell frags, clay

becoming stiffer at depth, YF - sd and

cl, shell frags, dk greenish grey, trmto

¢ sd and gravel, trace organics, turning
SJS05-MW01D coarser so only tr of ¢l at depth

-38.89

-48.89

-51.89

-8.39

-36.89

Columbia -see MWO2S, greyish brown
sd, YCU - greenish grey clay, stiff, tr sd,
tr orgs, 1.5' interbed of f sd with some
clay lenses, underlain by ¢l with tr
shells/orgs, YF -cl sd, shell frags, sd, si,
grades into m to ¢ sd with depth and
limestone gravel at 56' with interbedded
SJS05-MW02D clayey gravel, sfill grey

-42.44

-52.44

-55.44

-15.44

-41.14

Columbia - see MW04S, sd, YCU - ¢l
shells, greenish grey, soft, interbedded
thin vf sd layers infrequent, orgs, shells,
wood, and org increaseing with depth,

YF - vf sd with some silt and some
gravel, turns coarser with depth, dk
SJS05-MWO04D greenish grey

-46.62

-58.62

-6.62

-42.62

-56.62
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Monitoring Well

Description of
Screened Lithology

Table 4-1

Monitoring Well Construction Summary

Elevation of Top Elevation of Bottom  Elevation of Base

of Screen (ft msh)

St. Juliens Creek Annex
Chesapeake, Virginia

of Screen (ft msl)

of Borehole

Eievation of

Base of Columbia Aquifer (ft msl) _Yorktown Confining Unit (ft msl)

Elevation of Base of

Background

SJSBK-MW01S

Columbia - si and ¢! in upper 2', sd with
tr cl, yellowish brown turning to grey at
depth, interbedded clay lense, shells,

4.2

-6.8

NA

NA

SJSBK-MWO02S

Columbia - si and cl in upper 2', ftom
sd with interbedded clay lense, shelis

4.06

_-6.94

NA

NA

SJSBK-MWO03S

Columbia- si in upper 1', f sd yellowish
brown tums grey with depth, with thin
clay lense, orgs.

-5

NA

NA

SJSBK-MW04S

Columbia Aquifer - si and ¢l in first 2', f
sd with ¢l and interbedded clay later,
underlain by f sd some cl, shells, soft

3.85

-7.15

NA

NA

SJSBK-MWO1D

Columbia - see MW01S, f sd, YCU - ¢l
greenish grey, few shell frags, some f
sd, very soft. Little org, YF - mto ¢ sd

coarsening with depth, shells, tr org,
little ¢l and si,

-37.05

-47.05

-46.8

-6.3

SJSBK-MW02D

Columbia - see MW02S, sd, YCU - clay

shell frags, little f sd, soft, orgs, YF - fto

¢ sd and shells, pale yellow, coarsening
with depth

-37.69

-47.69

-48.69

-6.69

-34.94

SJSBK-MWO03D

Columbia - silt in top 1.5', f sd, org,
turns grey, YCU - cl little sd, shells, dk
blue-grey, then greenish grey,
interbedded sd tayer 20-20.25" and 21-
24.27', then tuming to cf with little sd,
soft, YF-clay mixed with gravel and f-m
sd, sil and f sd, shell grags

-26.24

-36.24

-37.24

4.74

-26.24

NA = Not Available or Not
NR = Not Reported
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Table 4-2
Groundwater Elevations Measured During the Sites 3,4, 5, and 6 Ris
St. Jullens Creek Annex
Chesapeake, Virginla

7/31/97 11/02/1997" 5/17/99 10/28/99 8/16/01
Top of PVC Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water
Monitoring Well Elevation (ft mst)] Water (ft) | Elevation (ft msl)] Water (ft) | Elevation (ft msl) | Water (ft Elevation (ft msl) | Water (ft)| Elevation (ft msl) | Water (ft) |  Elevation (ft msl)
Site 2 Landfill B
SJS02-MWO01S 7.72 6.65 1.07 5.5 2.22 5.61 2.1 — — 6.8 0.92
SJS02-MW02S 6.98 8.01 -1.03 7.16 -0.18 6.66 0.32 — — 6.38 0.6
SJS02-MWO03S 7.27 6.65 0.62 49 2.37 5.56 1.71 — — 7.16 0.1
SJS02-MW04S 5.53 — — — — 5.55 -0.02 — e 7.14 -1.61
S$JS02-MW05S 8.52 — — ~— — 5.93 259 — e 7.6 0.92
SJS02-MWO01D 7.94 6.13 1.81 5.43 251 5.56 2.39 6.37 1.57
SJS02-MW02D 7.04 5.34 1.7 4.57 247 4.57 2.47 5.57 1.47
SJS02-MWO05D 8.66 — e — — 6.2 246 6.47 219 6.83 1.83
Site 3 Landfili C
SJS03-MWO01S 12.55 2.98 9.57 1.5 11.05 1.65 10.8 — — 3.41 9.14
SJS03-MW02S 15.86 47 11.16 3.73 12.13 3.89 11.97 e — 4.71 11.15
SJS03-MWO03S 14.12 6.96 7.16 6 8.12 5.91 8.21 e — 7.6 6.52
S5JS03-MW04S 15.73 5.09 10.64 3.8 11.93 4.28 11.45 —- — — —
SJS03-MWO05S 12.87 — — — — 4.38 8.49 — — 5.89 6.98
SJS03-MWO06S 15.88 oo — — — 5.69 10.19 e e 6.2 9.68
SJS03-MW01D 12.69 10.09 2.6 — — 9.96 273 10.26 2.43 10.81 1.88
SJS03-MW02D 15.37 13.21 2.16 e e 12.43 294 12.71 2.66 13.15 2.22
Site 4 Landfill D
SJS04-MWO01S 13.66 — o 472 8.94 4.44 9.22 — — 5.09 8.57
SJS04-MW02S 12.12 o e 3.1 9.02 5.32 6.8 womne — 7.03 5.09
SJS04-MW03S 7.31 o —~ 4.22 3.09 4.09 3.22 — — 5.64 1.67
SJS04-MW04S 9.24 - —— 4.76 4.48 4.76 4.48 — — — —
SJS04-MWG1D 13.96 — — 11.7 2.26 11.28 2.67 11.74 2.22 11.99 1.97
SJS04-MWO03D 6.2 — — 5.34 0.86 3.38 282 3.66 2.54 e -
Site 5 Burning Grounds
SJS05-MWO01S 9.76 — — 3.2 6.56 3.72 6.04 — — 5.98 3.78
SJSO05-MW02S 7.89 — — 3.89 434 3.55 — - 6.81 1.08
SJS05-MW03S 9.32 — — 425 5.07 5.37 3.95 — — 8.52 0.8
SJS05-MW04S 11.09 — — — 5.51 5.68 o — 7.55 3.54
SJS05-MW05S 9.99 — o — — 4.27 5.72 e — 7.39 2.6
SJS05-MW01D 9.23 — — — f— 6.48 275 6.65 2.58 7.34 1.89
SJS05-MW02D 7.76 — — — — 5.15 2.61 5.16 2.6 8.03 1.73
SJS05-MW04D 10.84 — — — — 8.16 2.68 8.24 2.6 9 1.84
Background
SJSBK-MWO01S 9.52 — — — — 3.61 591 - —— 6.31 3.21
SJSBK-MW02S 9.5 — o — ooe 5.4 4.1 e — 7.22 2.28
SJSBK-MW03S 11.56 — oo — — 6.18 5.38 — — 8.17 3.39
SJSBK-MW04S 10.64 - — — e 4.19 6.45 — — 7.43 3.21
SJSBK-MWO1D 9.72 P ——— —— — 6.82 2.9 6.99 2.73 7.78 1.94
SJSBK-MW02D 9.22 o — _— — 5.69 3.53 5.38 3.84 6.84 2.38
SJSBK-MWO03D 11.07 —_— e — ———— 7.48 3.61 7.18 3.89 8.69 2.38

—— indicates depth to water not measured. Section 4 tables.x!
1 e ection 4 tables.xls
Water levels in Site 4 wells were measured on 11/03/97 Page 1 of 1 Table 4-2



St. Juliens Creek Annex

Table 4-3
Slug Test Results

Chesapeake, Virginia

Monitoring Slug Test Slug Test Hydraulic Hydrautlic Saturated Thickness Transmissivity Transmissivity
Test Site Well Type Analytical Method | Conductivity (cm/sec)|Conductivity (feet/day (feet) (cm¥/sec) (feet‘/day)
Columbia Aguifer - Unconfined Aquifer
Site 3 (Landfill C) SJS03-MWO01S | Rising Head Bouwer-Rice 3.95E-03 11.2 20 2.41 223.5
S$J503-MW03S | Falling Head Bouwer-Rice 4.10E-03 11.6 18 2.25 209.0
SJS03-MW03S | Rising Head Bouwer-Rice 4.97E-03 14.1 18 2.73 253.2
SJS03-MW05S | Falling Head Bouwer-Rice 3.24E-03 9.2 15 1.48 137.6
S$J503-MW05S | Rising Head Bouwer-Rice 3.77E-03 10.7 15 1.72 160.2
S$JS03-MWO06S | Falling Head Bouwer-Rice 3.08E-03 8.7 18.5 1.74 161.3
3JS03-MW06S | Rising Head Bouwer-Rice 3.28E-03 9.3 18.5 1.85 171.8
Site 3 Average: 3.77E-03 10.7 2.02 188.1
Site 3 Standard Deviation: 6.55E-04 1.8 0.44 413
Site 4 {Landfill D) 5JS04-MW01S | Falling Head Bouwer-Rice 2.43E-04 0.7 24 0.18 16.5
SJS04-MWO01S | Rising Head Bouwer-Rice 9.89E-04 2.8 24 0.72 67.2
SJS04-MW02S | Falling Head Bouwer-Rice 2.79E-02 79.0 23 19.57 1817.9
$JS04-MW02S | Rising Head Bouwer-Rice 2.39E-02 67.6 23 16.73 15541
S$JS04-MW03S | Falling Head Bouwer-Rice 1.33E-02 37.7 31 12.59 1169.4
SJS04-MW03S | Rising Head Bouwer-Rice 1.38E-02 39.1 31 13.05 12124
S.J504-MW04S | Falling Head Bouwer-Rice 6.93E-04 2.0 27 0.57 53.0
SJS04-MW04S | Rising Head Bouwer-Rice 6.40E-04 1.8 27 0.53 48.9
Site 4 Average: 1.02E-02 28.8 7.99 742.4
Site 4 Standard Deviation: 1.13E-02 31.9 8.29 770.7
Site 5 (Burning Ground{SJS05-MW01S | Faliing Head Bouwer-Rice 2.02E-03 57 14 0.86 79.9
S$J505-MW01S | Rising Head Bouwer-Rice 2.30E-03 6.5 14 0.98 911
S5JS05-MW02S | Falling Head Bouwer-Rice 5.34E-03 15.1 18 2.93 2723
SJS05-MW02S | Rising Head Bouwer-Rice 2.88E-03 8.1 18 1.58 148.6
SJS05-MW048S | Falling Head Bouwer-Rice 2.95E-03 8.3 13 1.17 108.5
SJS05-MW04S | Rising Head Bouwer-Rice 2.70E-03 7.6 13 1.07 99.4
SJS05-MW05S | Falling Head Bouwer-Rice 4.39E-03 12.4 16 2.14 198.7
SJS05-MW05S | Rising Head Bouwer-Rice 2.03E-03 5.8 16 0.99 921
Site 5 Average: 3.07E-03 8.7 1.46 136.1
Site 5 Standard Deviation: 1.19E-03 34 0.73 87.4
Columbia Aquifér’Average: : : Wi b76E-03 it +362.8
Columbia - Aquifer Stancia’i'd‘DWlatloh‘.??‘ = s e sl B3 a1 521.3 4
Yorktown Confining Unit
Site 4 (Landfill D) SJS04-MWO01D | Falling Head Bouwer-Rice 1.21E-03 3.4 41.5 1.53 141.9
SJS04-MW01D | Rising Head Bouwer-Rice 1.23E-03 3.5 41.5 1.55 144.2
Yorktown confining Unit Avérage:: : ' S 3 45EH00 et e TAA3EH02
Yorktown Confining Un?t’smﬁﬂat‘dzbevlﬁﬂ‘dﬁ:% A B tars i [ A 0IEO2 e [t J ¥1.68E+00:
Yorktown Aquifer - Confined Aquifer
Site 3 (Landfill C) SJS03-MWO01D | Falling Head Bouwer-Rice 4.98E-03 14.1 14.9 2.26 209.9
SJS03-MW01D | Rising Head Bouwer-Rice 4.84E-03 13.7 14.9 2.20 204.2
SJS03-MW02D | Falling Head Cooper, et. al. 1.37E-03 39 13.5 0.56 524
SJS03-MW02D | Rising Head Cooper, et. al. 1.45E-03 4.1 13.5 0.60 55.3
Site 3 Average: 3.16E-03 8.9 1.40 130.5
Site 3 Standard Deviation: 2.02E-03 5.7 0.95 88.5
Site 4 (Landfill D) SJS04-MW03D | Falling Head Cooper, et. al. 3.86E-04 1.1 15 0.18 16.4
$J504-MW03D | Rising Head Cooper, et. al. 7.77E-04 22 15 0.36 33.0
Site 4 Average: 5.81E-04 1.8 0.27 247
Site 4 Standard Deviation: 2.77E-04 0.8 0.13 11.7

Page 1 0f 2
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Table 4-3
Slug Test Results
St. Juliens Creek Annex
Chesapeake, Virginia

Monitoring Slug Test Slug Test Hydraulic Hydraulic Saturated Thickness Transmissivity Transmissivity

Test Site Well Type Analytical Method | Conductivity (cm/sec)|Conductivity (feet/day (feet) (cm®/sec) (feet’/day)
Site 5 (Burning Ground{S.J805-MW01D | Falling Head Cooper, et. al. 2.10E-02 59.6 10 6.42 596.1

SJS05-MW01D | Rising Head Cooper, et. al. 1.75E-02 49.7 10 535 496.9

SJS05-MW02D | Falling Head Bouwer-Rice 9.09E-03 257 14 3.88 360.3

$J505-MW02D | Rising Head Bouwer-Rice 1.05E-02 29.7 14 4.48 415.9

S$JS05-MW04D | Falling Head Bouwer-Rice 1.13E-02 32.0 15 5.17 480.4

$JS05-MW04D | Rising Head Bouwer-Rice 3.70E-02 104.9 15 16.93 1573.0
Site 5 Average: 1.78E-02 50.3 7.04 653.8
Site 5 Standard Deviation: 1.05E-02 29.8 4.92 457.3
YOrktown Aquiter Average: iingire

Forktown Aquifer Standard Deviation: |7

Page 2 of 2
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Table 4-4

Vertical Gradients Measured At Sites 3, 4, and 5 and in Background Wells
St. Juliens Creek Annex
Chesapeake, Virginia

Vertical Distance 05/17/1999 08/16/2001 Average Direction of
Screened Elgvation Bottom Between Water Vertical Water Vertical Vertical Vertical
Monitoring Well Aquifer of Screen (ft msl) | Well Screens (ft) | Elevation (ft msl) | Gradient | Elevation (ft mst) | Gradient Gradient Groundwater Flow
Site 3 Landfill
SJ503-MWO1S Columbia Aquifer -1.39 10.9 9.14
SJS03-MWO1D Yorktown Aquifer 45.96 44.57 2.73 0.18 1.88 0.16 017 Downward
Site 4 Landfill D
SJS04-MWOTS Columbia Aquifer 3.43 9.22 8.57
-0, -0. -0, D

SJS04-MWOTD Yorktown Confining Unit 12 37.77 2.67 017 1.97 0-17 017 ownward
SJS04-MW03S Columbia Aguifer 9.21 3.22 167
$JS04-MWO3D Yorktown Aquifer 524 43.19 262 001 0.01 Downward
Site 5 Burning Grounds
SJSO5-MWOTS Columbia Aquifer 705 6.04 378
SJS05-MWOTD Yorktown Aquifer 48.89 4184 2.75 -0-08 189 0.05 0.06 Downward
SJS05-MW02S Columbia Aquifer -8.95 3.55 002 1.08 0.01 0.00 No Direction
SJS05-MW02D Yorktown Aquifer -52.44 43.49 2.61 ) 1.73 ) ) Determined
SJSO5-MWO04S Columbia Aquifer 455 558 3.54
SJS05-MW04D Yorktown Aguifer 56.62 52.07 2.68 0.06 784 0.03 0.04 Downward
Background
SJSBK-MWG1S Columbia Aquifer -5.8 5.91 3.21
SJSBK-MWO1D Yorktown Aquifer 47.05 41.25 2.9 0.07 1.94 -0.03 -0.05 Downward
SJSBK-MW02S Columbia Aguifer 504 7.1 o 2.28 o T
SJSBK-NWO02D Yorktown Aquifer 47,69 41.75 353 o 2.38 0.00 oo Downward
SJSBK-MWO03S Cclumbia Aquifer -4 5.38 3.39
SJSBK-MWO3D Yorktown Aquifer 3624 32.24 361 0.06 238 003 0.04 Downward

----- indicates depth to water not measured.
Monitoring well pair $JS03-MW02S and SJS03-MW02D were not included in the vertical gradient evaluation because water levels observed in SJS03-MW02S represent perched groundwater conditions.

Monitoring well pair $JS04-MW01S and SJS04-MW01D were not included in the vertical gradient evaluation because water levels observed in SJS04-MWO01D represent Yorktown Confining Unit conditions

Page 1 of 1
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Hydrogeologic units

. . . Virginia Brockman and others
SYSTEM | SERIES Gealogieal units Meng and Harsh RASA |  Leceniakand Meng (1997)
S repor (1988) model unit (1988) Lackey Plain |Croaker Flat
z Holocene Alluvium, swamp, + beach Ca‘jlg?fl;‘a Coltanbia
< ~ . ; .
5 9] Iébb Formation Columbia AQIO Columbia £ aquifer
s Pleistocene |M Wn@%b/v aquifer aquifer g
< o~ Chuckafuck Formation .~ _J 2 : :
8 L Charles City Formation g Columbxa Cg;ﬁg;’:;
indsor Formation - - E aquifer it
“\—/’q\—/\/w 3
Bicoms Cistle Formatsn » Yorktown confining unit CU9% 5y ornyells Cave
iy = :
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