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I, 1. EXECUTIVE SUMMARY 

I - 

f 

CONFIRMATION STUDY TO DETERMINE 
POSSIBLE DISPERSION AND MIGRATION OF SPECIFIC 

CHEMICALS IN SITU 

PURPOSE 

o This project was performed under the direction of the Environmental 
z;;Aali;$ Branch, Atlantic ,Division, Naval Facilities Engineering 

. ) i, f. 

o The initial objective was to determine whether or not specific 
toxic or hazardous materials from past disposal practices had 
contaminated the following five sites located at the Sewell's Point 
Naval Complex: 

- Site I: Camp Alien Landfill Area 
- Site 2: NM Area Slag Pile 
- Site 3: Q Area Drum Storage Yard 
- Site 4: Transformer Storage Area P-71 
- Site 5: Pesticides Disposal Site V-95 

o The project objectives were expanded during the study to include 
determination of the extent of contamination, risk assessment, 
evaluation of remedial alternatives and recommended remedial action 
at specific sites. 

BACKGROUND 

o The five sites are located within the Sewell's Point Naval Complex 
(SPNC,) at Norfolk, Virginia. 

o An Initial Assessment Study (IAS), previously conducted at the 
SPNC, identified the referenced sites as areas where potential 
adverse impacts on human health or the environment may exist due to 
past activities. 

o Contract N62470-83-C-6079 was issued on September 30, 1983, 
authorizing Malcolm Pirnie to conduct this Confirmation Study at 
the SPNC. Subsequently, Change Order No. 4 dated June 18, 1984 and 
Change Order No. 6 dated May 28, 1986 were issued authorizing 
Pirnie to provide additional work regarding the study. f 

SITE 1 - CAMP ALLEN LANDFILL AREA 
. 

Findings 

o Analysis of organic compounds in ground water samples from 
nine well locations identified two locations; wells OlGW-04 
and B-20W, with significant concentrations * of several 
organics. These concentrations, however, have reduced with 
time. 

L 
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i. , 
o A bright red, viscous liquid was observed during boring 

activities, .about 50 feet'south of well OlGW-04, at a depth of 
61 to 10 feet below ground surface. Analysis of the liquid 
indicated significant concentrations of Xylene, Benzene and 
Toluene. Total Volatile Organics within the actual sample 
were measured at 1.6 to 1.7%. 

o Surface water samples from four locations indicate that some 
leaching of organic compounds from well OlGW-04 to the nearby 
surface drainage ditch has occurred. j Concentrations 
diminished downstream of the surface water sample location. , . '. . .i, .' 

o Analyses of inorganic compounds in the ground water and 
surface water indicated elevated concentrations (for total 
metals) of cadmium, chromium, lead and zinc. 

0 Special analyses indicated elevated concentrations of 
methyletlylketone (MEK) and ,methylisobutyl ketone. (MIBK) were 
present in samples from well 8-20W. .MIBK was also identified 
at well OlGW-04. 

Conclusions 

o Localized contamination of the ground water with organic 
compounds at wells OlGW-04 and B-20W has occurred. 

o Some organic constituents identified in OlGW-04 have also 
migrated to the surface drainage ditch adjacent to the well. 

o Cadmium, chromium, lead and zinc concentrations detected do 
not ,appear to present an environmental hazard, although 
concentrations did slightTy..exceed .wa,ter quality criteria. 

Recommendations 

o Three nested well systems should be installed and monitored in 
the vicinity of well OlGW-04 and three additional nested well . 
systems installed and monitored in the vicinity of well B-20W 
to define the area1 extent of contamination. 

o Two rounds of sampling from both existing and proposed wells, 
the previously sampled surface water locations, and two 
additional surface water locations are recommended. 

o Sample analyses should include only those' constituents of 
concern and previously identified, including: . 

- Volatile Organics 
:- Acid Extractable Organics 
- Inorganics (total and soluble) 
'- Xylene, MEK, MIBK 

l-2 
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o A Soil Gas Survey (vadose zone testing) to identify and locate 
other localized areas where high concentrations of volatile 
organics may exist along the landfill perimeter is 
recommended. 

o Remedial alternatives at locations OlGW-04 and B-2OW, and 
other locations as appropriate, should be evaluated and 
implemented after the recommended sampling and analyses are 
complete. 

SITE 2 L NM AREA SLAG PILE :... >. . 

Findings 

o Trace amounts of six inorganic constituents analyzed were 
present at the background soil sample location. 

-b I 

0 Incrgzni c constftdent concentrations identified in the soil 
sample location in the slag pile area were significantly 
higher than background concentrations. 

0 Surface water analyses indicated inorganic constituents 
analyzed are not entering the water column. 

o Sediment samples collected at the same locations as the 
surface water samples indicated elevated inorganic 
concentrations were present. 

o EP toxicity tests conducted indicated a minimal tendency for 
leaching of inorganics. 

Conclusions 
. 

o Disposed slag at the site does contain high concentrations of 
inorganics. 

o The inorganics have been mixed with and become enmeshed with 
the on-site soils and are only being transported via erosion. 

o Leaching of inorganics into the water column is not occurring. 

Recommendations 

o Soil sampling should be performed to further identify the 
limits of the slag pile area. 

o The slag pile area should then be leveled and capped with a 
hard surface to minimize the potential for continued erosion. 

o Removal and/or other action is not warranted basqd on the data 
collected. 

- I 1-3 
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SITE 3 - Q AREA.DRUM STORAGE YARD 

Findings 

0 Significant concentrations of five organic constituents were 
identified in ground water from one monitoring well (03GW-01) 
located in the immediate vicinity of the leaking drum storage 
area. 

: ,o 4nalytical~results .from three-other'monitoring ,wells ,indicated 
no significant concentrations of organics were present at 

' these locations. However, based on ground water levels, all . 
three wells appear to be upgradient of the leaking drum area. 

o Inorganic concentrations, identified.in the ground water are 
not considered significant. 

o Analyses of soils indicated elevated concentrations of trans - 
:1,2-dich3oroethyl:rte .and trichloroethylene were ,$resent in the 
vicinity of the leaking drum storage area. 

o Slightly elevated concentrations of seven base-neutral 
extractable organics and three pesticides were also identified 
in various soil samples collected at locations adjacent to and 
outside the leaking drum area within the storage yard. 

o Regarding inorganics , only arsenic was found to be elevated in 
several soil samples. 

o Results of supplemental soil sampling conducted by Navy 
personnel indicated very'high concentrations of oil and grease 
also ex.ist near the leaking ,drum area within the storage yard. 

Conclusions 

o 0r:ganic constituents identified in the soils and ground water 
in the immediate vicinity of the damaged drum area are the . 
direct result of leaking drums. 

o Organic and inorganic constituents have been identified in 
several soil samples collected adjacent to and outside of the 
leaking drum area, but their is no evidence that these 
constituents have leached to the underlying ground water. 

o Hi:gh oil and grease concentrations were identified by Navy 
personnel after a fire inspector observed oil-saturated soils 
were a potential fire hazard. 

1-4 
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Recommendations 

Three nested well systems should be installed downgradient of 
the leaking drum area and the ground water monitored to define 
the extent of organic contamination present. Remedial 
alternatives should be evaluated after the data is collected. 

Collect additional soil samples in selected areas known to be 
contaminated and analyze for metals, EP Toxicity, petroleum 
hydrocarbons (which is different then oil and grease) and 
ignitability. 

. . * . I :.. . 

If the contaminated soil 'is confirmed not to be hazardous, the 
entire Q Area Drum Storage Yard should be capped with an 
impermeable surface to eliminate percolation of storm water 
'and potential leaching of constituents, unless subsequent 
characterization efforts suggest otherwise. 

Ai1 tii~~ltaed ar,ta iJtiere &rmyed anciior leakirrg . drums cdn be 
stored and spillage contained and remediated should be 
designed and constructed. 

An updated Spill Prevention -and Countermeasure Control plan 
(SPCC) to minimize spillage and provide for emergency 
containment and clean-up should be prepared and implemented. 

Periodic inspection of site operations and monitoring of the 
ground water to ensure the integrity of the impermeable 
surface should be implemented. 

Establish appropriate run-on and run-off control measure for 
storm water from the entire storage.area, regardless of what 
remediation alternative is chosen, to minimize infiltration 

.'potential and sediment transport. 

SITE 4 - TRAKSFORMER STORAGE AREA P-71 

Findings 

o Approximately 250 cubjc yards of soil, the majority of which 
is located in the top foot of soil at the site, was determined 
to contain PCB concentrations exceeding 50 ppm. 

Conclusions 

o Remedial action to address the soil contaminated with PCB's is 
warranted. 

1-5 
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o Based on a review of various remedial alternatives,, excavation 
and disposal of 'the- contaminated ,soils is the most 
environmentally sound and cost-effective means of remediation 
available. 

. 

Recommendations 

o It is recommended that Plans and Specifications, including 
11. Quality Assurance documents, be prepared:.to remo.ve.and dispose 
:I of contaminated soi1.s having concentrations of PCBls *greater 
, than 50 ppm. * 

. . .;; i 
o Concentrations less thati 50 ppm will be left in place and 

excavated areas filled with clean soil. 
. . 

SITE 5 - PESTICIDE DISPOSAL SITE V-95 

o Ground water analyses 
including pesticides, 

indicated no organic constituents, 
were detected and inorganic compounds 

identified were at insignificant concentrations. 

0 Soil analyses indicated elevated concentrations of two 
pesticides, DDT and DDD, are present in the immediate vicinity 
of the french drain used to dispose of waste from the surface 
to a depth of 26-feet. 

o Sojl analyses also indicated several base-neutral compounds 
were present in the top two feet of soil at various locations. 

Conclusions ' 

o DDT and DDD have been absorbed by the soil matrix in the 
vicinity of the french drain used for waste disposal. These 
pqsticides, which are generally not soluble in water, are not 
present in the ground water and have not migrated a 
sijgnificant distance from the disposal site. 

o Th#e base-neutral compounds are the result of on-site 
activities unrelated to the french drain disposal operation. 

o Remedial action to eliminate the potential for accidental 
contact with soils containing pesticides is warranted, 

Recomme:ndations . 

o Install an impermeable, hard surface .over the entire work area 
to effectively remove the potential for surface exposure. 

1-6 
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i 

o Extend existing security fencing to minimize the potential for 
unauthorized personnel entering the area. 

o Provide a sign identifying the pesticides present and warning 
against excavation in the area. 

o Evaluate on-site activities in order to minimize the potential 
for spillage and future contamination of base-neutral 
compounds. 

o Prepare a spill prevention and clean-up plan for on-site 
activities. % . ..>. .' 

1-7 
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{ , 2. INTRODUCTION 

2.1 GENERAL 

The Navy Assessment and Control of Installation Pollutants (NACIP) 

program is designed to identify, assess, and control environmental 

contamination from past storage, use and disposal practices. The 

program is divided into three parts: Phase I, the Initial Assessment 

Study (IAS); Phase II, the ConfirmationStudy; and Phase.111, Correctiye- _ . . I. 
Measures. The Department of the Navy"retained Malcolm Pirnie, Inc. on 

September 30, 1983 (Contract No. N62470-83-C-6079) to conduct a 

Confirmation Study (CS) at five specific sites-within the Sewell's Point 

Naval Complex (SPNC) in Norfolk, Virginia. This comprehensive study is 

Phase II of the !?AC!P program and Sncfudcs !cvcstfgdt<ons at the 

following five sites within the SPNC facility: 

f ' 
I . 

Site 1 - Camp Allen Landfill Area 
Site 2 - NM Area Slag Pile 
Site 3 - Q Area Drum Storage Yard 
Site 4 - Transformer Storage Area P-71 
Site 5 - Pesticide Disposal Site V-95 

Figure 2-l shows the location of each site. 

2.2 OBJECTIVES 

The MACIP Confirmation Study, Step IA - Verification Effort, was 

conducted at the five sites noted above. This step of the Confirmation 

Study was designed to determine whether or not specific toxic or hazard- 

ous materials have contaminated the environment at the five referenced 

sites. The work initially included identification and quantification of 

pollutant concentrations,~ an estimate as to the extent of contamination 

at selected sites and evaluating the potential for pollutant migration 

from all of the sites, including an assessment of possible effects on 

human health and the environment. As the project proceeded, additional 

work regarding evaluation of remedial alternatives and recommended 

remedial action was also conducted at specific sites. 

2-l 
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e; 2.3 BACKGROUND 

The Department of the Navy is conducting the NACIP program to 

identify, assess and control possible contamination from past hazardous 

material operations. The purpose of the program is to locate areas at 

Naval installations which may pose a potential threat to human health or 

the environment and implement corrective measures., As previously noted, 

the program consists of three phases, which are more fully described 

below: , 

I. 

II. 

III. 

i 
.-.. .. 

: 

Initial Assessment Study: This phase includes performing 
extensive record searches and personnel interviews to collect 
and evaluate all evidence supporting the existence of a 
contamination problem at an installation. 

Confirmation Study: In the Confirmation phase, an on-site 
investigation (Step IA - Verification) including physical and 
analytical monitoring, is performed to confirm or refute the 
existence of contamination. If contamination is present, a 
subsequent investigation (Step IB - Characterization) shall 
quantify the extent of the problem and, if necessary, recom- 
mend both interim and long-term corrective measures. 

Corrective Measures: This phase consists of the implemen- 
tation of needed interim and/or long-term remedial measures to 
control and mitigate contamination. 

In April of 1982, the Initial Assessment phase of the NACIP program 

began at tbe Sewell's Point Naval Complex. This phase culminated in the 

Initial Assessment Study (IAS) Report, NEESA 13-016, being submitted to 

the Department of the Navy in February, 1983. This report completed 

Phase I of the NACIP program at the SPNC. 

The IAS investigation identified eighteen (18) sites of concern 

with regard to potential contamination. Table 2-1, reprinted from the 

IAS report, lists the 18 disposal sites and provides a summary of the 

period of operation and type of waste disposed of at each site. Each of 

the 18 waste disposal sites identified were evaluated using a 

Confirmation Study Ranking System (CSRS) developed by the Naval Energy 

and Environmental Support Activity (NEESA). 

Table 2-2, reprinted from the IAS, summarizes the results of the 

application of the CSRS to the 18 disposal sites.. Based on this 

2-2 
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t evaluation, j 6 of the 18 sites were recommended for subsequent 

.Confirmation Studies. :.The,lAS+investiUgation identified ,the six sites as 

possible locations where pollutants from past disposal practices may 

pose a threat to human health or the environment. Of the six sites, 

five of them, referenced earlier, are included in this CS. The sixth 

site, CD landfill, was evaluated by Navy personnel. A brief review of 

?. .? ,*. : the ,'findincjs .for:;rthese',: five. ;si.tes, ..as discussed in the IAS, are 

presented below: . 
.5 

Site 1:: Camp Allen Landfill Area 

This area includes a large area of 'approximately 45 acres, 

consisting of Area A, about 43 acres in size, and Area B, which is 

located east of Area A., of about 2 tiCi‘& ~II SSLI~. Fiyure 2-2 shows the 

two disposal areas within the Camp Allen Landfill Area. 

Operations at the Camp Allen Landfill (Area A) were conducted from 

the early 1940's until about 1974 to dispose of a variety of materials. 

It was estimated that approximately 40,000 pounds of metal plating 

sludges, 60,000 pounds of parts cleaning sludges and 400,000 pounds of 

paint stripping residues were disposed. Other materials disposed of at 

this site included incineration ash, fly and bottom ash from the Navy 

power plant,, overage chemicals, chlorinated organic solvents, acids, 

caustics, pqints, paint thinners, pesticides, asbestos, scrap metal, and 

construction and demolition debris. 

In 1971, a fire in a salvage yard located between landfill Areas A 

and B occurred where waste lubricating oils, organic solvents, paints, . 

paint thinners, acids, caustics and pesticides were stored. It was 

reported that the burned material, smoldering residue from the fire and 

residual waste, which was not burned, were buried just east of the 

salvage yard in Area B. The trenches used for landfilling in Area B 

were reportedly about 150 feet long, 6 to 8 feet deep and 10 feet wide. 

At present, the majority of Area A and all of Area B. is capped with 

a good grass cover to minimize surface erosion. Area A does inclide the 

Navy Brig facility in addition to a heliport built over a,portion of the 

landfill (refer to Figure 2-2). Both areas are also adjacent to tidal 

drainage ditches which convey storm water runoff to the‘ Eliiabeth River. 

2-3 
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Table 2~1 
Disposal Sites &xvestigated at SPNC 

. 

Site 
Nlllhl- Site Nane ( 

Mrq, .’ Period of ’ 
Coordinates* Operation Type of Waste Dispose3 Of . tzrpmlts 

1 Canp Allen Landfill N225 EJ643 1940s to 1974 Ash fran solid waste in&era- Total landfill area is about 
tion, coal fly arrl bottcm ash, 
asbestos, waste oi 1, oqanic 

45 acres; landfill currently 
covered with grassy areas, 

solvents, paint stripping 
i wastes, metals platiq :;ludges, 

brig, ~IXI heliport 

overage dlanicals, pesticides, 
scrap metal, construct icn and 
demolition debris 

. . . 
2 Slag Pile N2i2 E2650 1950s to 1960s Slag fran alunit-un smelting 

operation 
Slag iil& covers an area 
of about 2 acres 

3 . Q Area Dnzn Storage N234 E2636 1950s to . Predaninantly WL and various Lkernrzd ‘iatthen yard; 
Yard present organic solvents; sane 

pesticides, formaldehyde, 
nunxous leaking druns; 
saturated soil in portion 

acids of yard *here leakiq dnms 
Bre stored 

4 ihms fornkx Storage t?229 E264O 1940s to 1978 Transformer oil potentially 
Area containing PCBs 

Open earthen storage yard; 
transformer oil reportedly 
drained onto ground surface; 
evidence of past spillage 

8 
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I 
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Table 2-l 
Disposal Sites frwestigatti at SPNC 

(Continued, Page 2 of 4) 
, 

Site Period of 
Nuder Site Nane 

Map 
Coordinates* Oparat ion Type of Waste Disposti Of ’ Cmmnt s 

5 Pesticide Disposal N231 ~2643 Late 1960s to Pesticide rinsewater awi 
Site 1973 

Approximately 100 gallons of 
concentrates rinsewater discharged to 

fren& drain uxkly; inter 
mittent disch?rges of pure 
streogth pestlcrdes; pesti- 
cides included chlordane, 
malathion, ard DDT 

6 CD Landfill ??228 8639 19?4 to 1982 Cm.strxtion &brie, coal Signifiiant qkiitities (up to 
fly ash and bottan ash, sod 
drums of cadmium dust 

1,500 cubic y&k) of cadmium 
dust generated by sat+ 
blast+. operation 

7 Inert Chwical N227 E2639 June 1979 
Landfill 

84 pallets of inert dmnicals; 
l-foot clay base and 6-foot 

Mainly mused ion exchange 

clay side bems- 
resin; Stateapproved 
mdisposal 

- 
8 ‘Asbesto- Landfill N227 I2639 June 1979 6,500 bags of asbestos (double . Asbestos; State-apprcmd 

bagged); l-foot base and 6-foot disposal 
clay side berms 

9 Q Area Landfill N235 E2636 1974 td 1978 Construction debris Fill opet!ation &xi burn 
. dump; no evidence of 

hazardous waste dispos$ 

10 Apollo Fuel Disposal 1967 to 1969 
Sites- 

N-2-72; EZ;;; t4xonethylhydrazine Waste fuel vas~poured on 
the grand surface at each 

. site ami allmd to 
percolate into soil 

. . 

- 
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Table ,.2-l Y 
Disposal Sites investigated at SPNC 

(Cent inued, Page 3 of 4) 

. 

Site 
N&et Site Nare 

Map ’ beriod of 
Coordinates*’ Operation Type of Waste Dispostd Of Cmnfmt s 

11 Instnmnt Repair 
Shop Drains 

~231 ~2644 1940s to 1956 low-level rxlium waste Unknown quantities flushod 
dam sink, contaninatir\p, 
plmbing; site is currently 
being cleaned up, aml 
contaninatefl materials are 
being hauled of bite for 
disposal 

12 Al leged Mercury N232 E2644 L-ste 1960s Eleimital mercury 150 glass containers 
Disposal Site (10 Pounds each) reportedly 

dumped off seawall; no 
evidence .of disposal found 
in probik bottun scdinmts . . 
or in chemical analysis of . sediments 

13 Past Industrial N232 E2644 1940s to 1976 Metals plating solutions aml *Discharged to stonn drains 
Wastewater Outfatls rinsewaters, paint stripping leading to Willoughby Bay; 

solutions, degreasing bottom sediment data 
canpounds indicate metals contan- ’ 

inat ion; discharges currently 
routed to IWlP and then to 
sanitary sewer systen 

14 

15 

Underground Oil NL32 IQ635 1979 Diesel oil Oil seepage to Elizabeth 
Spill-Piers 4, 5, River; french drains 
and 7 installed to co1 lect oil; 

approximately 50,000 gal lOrk3 
. of oil ranoved 

Underground Oi 1 NL26 D636 1979 Diesel oil Intermittent oil seepage to 
Spills-Piers 20., 21, Elizabeth River; minor 
and 22 k contanination of soil 

. . 



Table .2-l 
Disposal Sites lovestigated at SPNC 

-(Continued, Page 4 of 4) 
; 

i 
Site Map Pericd bf 

pmrdiuates* Opcwtian -. -Type of Waste Di-sposai Of ‘I- Number -Site Nane 
cbirnehts 

. .-- .- 

16 &mica1 Fire- 
Bldg. X-136 

NZ33 E2637 18 Jtil 1979 Calcium hypochlorite am1 acids Reportedly c&&d by incan- 
pat ible chmical storage; 
approximately 2 tons of 
calcium hypoch~ori te 
flushed &M stonn sewer 
leajirg to Elizabeth River; 
no reports of &verse mter 
quality impacts 

17 olmical Fire- N221 E2638 12 Auug 1981 Calcium hypochlorite anl acids Reportedly ca&ed by inccnk 
Bldg. SDA-215 patiiiie xhmicai storage; 

coosiderable site contanina- 
tion resulted* site was I 
decontaninbte!; contaninated 

. wastes were Iimled offsite 
for disposal 

18 Four N;.I Hazardous N222 E2650 1975 to 1979 Nmrous dmns cootainirg waste ‘Considerable past leakage 
Waste Storage Area oil, metals plating solutions and spillage of hazardous 

and sludges, organic solvents, wastes; a lardfill permit has 
paint stripping wastes been cbtained for this site 

firm the Virginia sD11; the 
petmit conditions include a 
cant iruirg monitoring 

. . progrm 
. . 

* Map coordinates correspond to State planar coordinates co Naval Facilities Engineering Cmmnd (NAVFAfEH3IE1) Draw& 
No. 4066294 I-Atlantic Division, NAVPAEtZU34 &&?l’NAVPAfEEaX$, 1981c). 

POL= petroleun, oil, ad lubricants. 
PCBs = polychlorinated biphenyls. 

_ nm = industrial waste treatmnt plast. 
SDIt f State Departmnt of Health. 

. 

i 

Source: ESE, 1982. , 

8 8 
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Table 2-2 
Site Rccamndations 

Site ConEizmatign Study 
Nuhei- Site Nme Recummded? 

1 Canp Allen LandEill Yes‘ 

2 Slag Pile Yes 

3 . Q Area Drun Storage Yard Yes 

4 ’ TramEomr Storage Area Yes . 

5 Pesticide Disposal Site Yes ’ 

6 Q) LandEill Yes 

7 Inert C&mica1 Landfill No 

a Asbestos La&ill No . 
. 

9 Q Area Landfill No 

10 Apollo Fuel Disposal Sites No. 

11 Instnnmt Repair Shop Drains No 

12 Alleged Mercury Disposal Site No 

13’ Past Industrial Wastewater No 
Outfalls 

Reason Ear: Not Recanlrlrlirg CcoEitmation Study 

- 

.- 

-- 

. I. 

Approved by Virginia SDR; clay liner .: 

Approved by Virginia SDR; clay liner ’ 

No evidence oE hazardous waste disposal 

Waste biodegradable to Eom kxI\azamious 
products 

Cleanup oE contamination has been canpleted 

Site previously investigated; no contanination 
detected 

Authorized mder NPlXi permit; contanination 
reduced signif icaotly by segregation oE process 
waste stream 



.I. 

Table .2-2 
site Recunnzndations . . + 

(Cant inued, Page 2 oE 2) 

Site 
NuiBer 

. , 

-. -- _. 
Site-N=- -- - 

Confirmation Study &canllcd2dy. 
Reason. fir .Not Recctmr&ing Confirmation Study 

14 Underground Oil Spill- 
Piers 4, 5, and 7 

No Contaninat ion previsusl y cleaned up; no Eurther 
evidence oE leakage 

15 Underground Oil Spill- : 
Piers 20, 21, and 22 

No Contenination previously cleaned up; no further 
evidence oE leakage 

16 (hemica Fire-Bldg. X-136 No titaninants flushed to Elizabeth River; no 
adverse water quality inpacts observed 

17 Chanical Fire-Bldg. SDA-215 No Ccntminstion previously clean& up. e 

18 . Fonnsr N3I Hazardous &see No 
Storage Area 

A landfill permit has ken obtained i?x this 
site fran Virginia SDfI; the permit conlitions 
include a cone: inuing mini torig progren 

- f Not applicable. 
SD11 =I State Departmznt of Health. 
NPDE3 3 National Pollutant Discharge Elimination System, 

Source: FSE, 1982. 

.F% . . 

.- -. 
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i. Ground water monitoring results conducted from seven monitoring 

wells at the site prior to this Confirmation Study indicated occasional 

violations of State Water Control Board (SWCB) ground water standards' 

for chromium, zinc, silver, lead and phenols. These wells were con- 

structed of galvanized steel and, therefore, were not appropriate for 

additional sampling events required as part of this Confirmation Study. 

J - . 

A high potential for migration of contaminants from this landfill 

to off-site areas via the shallow ground water and surface water drain- ,. 

age ditches was identified in the IAS. Migration of contaminants to the 

Yorktown Aquifer was also suggested since no evidence of an aquitard; a 

layer of low permeability soil(s) which retards ground water flow, 

exists in the landfill area. An existing llO-foot non-potable water 

supply well near Building MC&600, within 200 feet of Area B (see Figure 

2-2), and two deep (about 100-foot) non-potable process water wells at 

the Sheller-Globe plant on Hampton Boulevard, within one mile of Area A 

(located off site), could potentially draw contaminants towards the 

Yorktown Aquifer, The two process wells draw approximately 90,000 to 

100,000 gallons per day from the Yorktown Aquifer. The Confirmation 

Study was recommended because of 'the potential for contaminant 

migration. 

Site 2: NM Area Slag Pile 

An aluminum smelting operation was conducted by the Navy in the 

1950's and 1960's. Slag generated from this operation was disposed of 

in an area of approximately 2 acres in size, designated as the NM Area 

Slag Pile. Figure 2-3 is a site location map of the slag pile area. 

The slag pile area was generally well defined because of the absence of 

vegetation; however, good vegetation cover was observed surrounding the 

site. 

The potential for ground water and surface water contamination from 

metals, primarily chromium, cadmium and zinc, was identified in the IAS. 

Consequently, the Confirmation Study was recommended. 
. 
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Site 3: Q Area Drum Storage Yard 

This area is an open earth yard created by dredge spoils as part of 

a fill operation conducted in the early 1950's. It has been in use 

since the 1950's to store tens of thousands of drums. The majority of 

the drums, which were 55-gallon steel, contained new petroleum products, 

various chlorinated organic solvents, and paint thinners. Drums con- 

taining other chemicals, including formaldehyde and pesticides, were 

also observed in the area during the.;IAS investigation. The north-- . 

western portion of the yard was used for storing leaking and damaged 

drums. Dark stains on the soil, in addition to saturated soils (with 

what appeared to be lubricating oil), were also observed. Figure 2-4 is 

a site location map of the Q Area. 

The high potential for contaminants migrating via ground water and 

surface water runoff to Willoughby Bay and the Elizabeth River, with 

both water bodies being located within 1,000 feet of the site, was 

identified. Consequently, the Confirmation Study was recommended. 

Site 4: Transformer Storage Area P-71 

The area south of building P-71 was used to store new and out-of- 

service transformers from the 1940's until 1978. It was reported that 

oil, potentially containing PCB's, was drained from the out-of-service 

transformers onto the ground surface. Much of the area had been covered 

with gravel just before the IAS was conducted. However, soil in some 

areas was visible and exhibited dark stains, which is evidence of past 

spillage. Figure 2-5 is a site location map of the P-71 area. 

The potential for migration of contaminants, primarily PCB's, via 

the ground water and storm water runoff to Willoughby Bay, approximately 

4,000 feet north of the site, was identified. Consequently, the 

Confirmation Study was recommended. 

Site 5: Pesticide Disposal Site V-95 

A french drain was used to dispose of pesticide waste generated in 

the former pest control shop, building V-95, from the late 1960's until 

1973. The french drain consists of a 28-inch diameter culvert placed 

vertically into a gravel-filled hole in the ground. It:was reported 

2-5 
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that approximately 100 gallons per week of pesticide rinse water was 

disposed of using this french drain. Intermittent discharges of overage 

concentrated pesticides were also recorded. Pesticides used in the pest 

control shop included chlordane, malathion and DDT. Figure 2-6 is a 

site location map of the Pesticide Site. 

The potential for contamination of soils adjacent to the french 

drain with pesticides was evident. Potential migration of pesticides 

via the ground water to Willoughby Bay, about 1500 feet to the north, 

also was identified. Consequently, the Confirmation Study was 

recommended. 

2.4 CONFIRMATION STUDY DESCRIPTION 

A Confirmation Study has several distinct and progressive steps 

which may be undertaken during a site investigation. A detailed evalua- 

tion of the gathered information is performed at the completion of each 

step to determine the need for additional action. The steps include: 

Step IA - Verification of the existence of contamination. 

Step IB - Characterization of the extent and rate of migration of 
contaminants, including evaluation of geohydrological and 
geophysical data. 

Step II - Evaluation of alternatives to achieve regulatory compli- 
ance, including preparation of cost estimates and project 
effectiveness of alternatives. 

Step III - Prepare site operation and Government project 
documentation with cost estimate satisfactory for project 
funding requests. 
and specifications. 

Reserve the option for detailed plans 

This Confirmation Study initially included a Step IA verification 

effort at four sites; the Camp Allen Landfill Area,. the NM Area Slag 

Pile, the Q Area Drum Storage Yard and the Pesticide Dis.posal Site.V-95. 

A Step IB effort was initiated at the Transformer Storage Area P-71. 

The Navy had previously conducted some limited soil analyses at the P-71 

area and had determined PCB contamination was present. At Site 3, the Q 

Area Drum Storage Yard, and Site 5, the Pesticide Dispoial Site V-95, 

1 - * . 
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: 
! the project scope was expanded to include Step 1B after initial data 

evaluation. At the Transformer Storage Area P-71, the project scope was 

expanded after evaluation of the initial field .monitoring program and' 

site assessment to include Step II; evaluation of alternative remedia'l 

actions, and Step III; preparation of plans and specifications for 

remediation. Step III will be initiated, upon approval by EPA of the 

recommendations herein, in 1987. 

i 

This Confirmation Study incJuded.jnitial development of a compre- . 

hensive safety program and a detailed Plan of Action to determine the _ 

nature and quantity.of pollutants present. The safety program submitted 

in October, 1983, incorporated a general overview of safety protocols as 

well as a site specific discussion. The general discussion presented 

information to enable the classification for entry level and to subse- 

quently permit the safe investigation of any hazardous waste site. 

Guidelines which establish the level of protection, with regard to 

equipment and clothing, were included. Monitoring procedures and 

contingency planning were also presented. 

The site specific safety program designated a field team coordina- 

tor to insure proper safety equipment was available and safety protoco'ls 

were folJowed. The type of protective clothing and respiratory equip- 

ment needed were determined for each site based on a review of available 

data. Decontamination equipment and procedures were discussed to 

minimize the potential for adverse health effects. A program to monitor 

the release of volatile organics was also developed so that any potenti- 

ally hazardous condition created during the work period could be identi- 

fied and appropriate action taken. Emergency contacts and contingency 

planning were also included in case of a minor or major emergency. 

. 

c 
I 

An initial site specific Plan of Action (POA) was developed for 

each site to verify or characterize a contamination problem.. A visit to 

each site, review of all available information and discussions with the 

Navy were the basis for'each site POA. Each POA included the option for 

a step-wise expansion of the study, which is characteristic of the 

confirmation study progressive investigation format. As information was 

gathered and reviewed with Navy personnel, several additions to the 

original work scope were made. 
. 

-1 
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The fo:llowing Chapters describe .the field work performed, ground 

'water"?l,ow jcharacteristics;..results::of the laboratory arialyses, evalu- 

ation of data generated, and conclusions and recommendations for 

additional action at each site. 

I ‘. 
. . :;, ’ 

, 
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i 3. SITE INVESTIGATION METHODOLOGY 

The field investigation conducted at the five sites within this 

Confirmation Study included soil borings with continuous soil sampling, 

development of boring Jogs, hand augered soil borings with grab samp'les, 

and installation of ground water monitoring wells. The monitoring wells 

were used to develop ground water contours and test ground water samples 

for a yariety of pollutants. Surface water samples were also taken from 

drainage ditches in the vicinity-if the* Camp Allen Landfill site and-NM . 

Slag Pile area. The following sections provide a brief discussion .of 

the installation and monitoring methods used.' 

3.1 MONITORING LOCATIONS 

Prior to implementation of the field program, a reconnaissance of 

each site was conducted to determine the best location for the initial 

soil borings, installation of ground water monitoring wells, and soil 

sampling locations. The locations were selected so that verification of 

the presence of suspected pollutants could be made at the perimeter of 

the Camp Allen Landfill, NM Area Slag Pile, Q Area Drum Storage Yard and 

Pesticide Disposal Site. In addition, soil boring locations at the 

Transformer Storage Area were established so that the extent of PCB 

contamination, previously identified by the Navy, could be confirmed. 

Surface water sample locations at the Camp Allen -Landfill and NM Area 

Slag Pile were selected to determine if any contaminants were migrating 

to the surface area drainage ditches adjacent to the disposal sites and 

migrating downstream of the site. 

3.2 SOIL SAMPLING 

Soil samples were collected continuously to a depth of 25-feet at 

each ground water monitoring well location. A Z-inch O.D. split-spoon 

capable of collecting a 2-foot long sample was used in accordance with 

the standard penetration test as specified in ASTM D-1586. Boring logs 

identifying subsurface soils were developed from the samples obtained. 

The boring logs are included in Appendix A. 

3-l 
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t Hand augered soil borings, with grab sampling, were performed at 

the Q Area.Drum Storage Jard and Transformer Storage Area P-71. A two 

man power auger was used to bore to a maximum depth of 5 feet. Soil 

samples were taken using a new, stainless steel trowel at several depths 

in each bori:ng and placed in appropriate containers for shipment to the 

laboratory. ' Surface soil and ditch sediment samples were also collected 

. . * at .Si.te 2, .NM Slag Pile *.Area; using .a new, stainless steel trowel. 

Decontamination procedures outlined in the Work and Safety Plan were 

' 
. . . I. . 

followed after each sample was collected to eliminate the potential for 

cross-contamination, 

Soil samples were tested on-site using an organic vapor analyzer to 

determine if volatile organics were being released and if so, in what 

concentrations. These field tests were routinely condu&ed as part of 

the safety pmrogram to monitor the release of volatile gases, which could 

potentially ihave an adverse impact on field personnel. 

.3.3 GROUND WATER MONITORING WELLS 

Ground water wells were installed at the Camp Allen Landfill, Q 

Area Drum Storage Yard and the Pesticide Disposal sites. These wells 

were used to take four rounds of ground water samples. A variety of 

analyses, including EPA's priority pollutants, were performed on 

selected samples to identify and quantify any pollutants which may exist 

in the ground water. 

The wells were constructed of 2-inch, schedule 80 pvc pipe with 

'th,readed flush joints and a 20 foot, 0.01 inch slot well screen. The 

wells were set at an approximate depth of 24-feet below ground surface. 

A uniform sand between 0.01 and 0.03-in,ches in diameter was gradually 

placed in the annulus around the screen and to approximately l-foot 

above the screen. Eentonite pellets, about l-foot thick, were then 

placed above the sand backfill.- A protective casing with locking cap 

and four steel bollards were installed at each location for well protec- 

tion. At the time of installation, each well was developed'by the 

.drilling contractor for a minimum of 15 minutes with a modified two-inch 

suction pump. Figure 3-l shows a typical monitoring well construction. 

3-2 
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Ground water samples were taken on four separate occasions from 

.each monitoring well. Prior ,to' s.amp1in.g;. each well .had-three volumes of 

water within the well casing removed. Water samples were taken using 

dedicated l&inch by 4-foot pvc standard bailers. The sample water was 

poured into specially prepared bottles supplied by the laboratory and 

refrigerated.' The samples were delivered to CompuChem Laboratories, 

:' located in Research Triangle Park, No.rth Carolina,. within e24,Qhours of 

the sampling event for analysis. .-: :. . 
:' 

3.4 ELEVATION SURVEY 

A location and elevation survey was conducted so that ground water 

contours and ,flow direction could be determined at each site. This 

information was required to evaluate the potential for pollutant migra- 

tion. Several rounds of water level measurements were made using an 

electronic water level indicator, as manufactured by Slope Indicator 

co., in addition to a water level indicator paste, supplied by McCabe 

Company. 

3.5 ANALYTICAL METHODS 

The analytical methods used for the water and soil analyses are 

based on those described by EPA. In general, the gas chromatography/- 

mass spectrometry (GC/MS) analytical techniques ,were used for analysis 

of organic compounds, while atomic absorption spectrophotometry (AAS) 

was used forimetals analysis. The following methods are listed for 

reference: 

Volatile Organics Method 624 

Acid Extractables Method 625 

Base/Neutral Extractables Method 625 ' 

Pesticides : Method 608 

Inorganics : EPA: Analysis of Water and Waste Water 

(1974, 1979) 
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4. SITE 1 - CAMP ALLEN LANDFILL AREA 

4.1 GENERAL 

Malcolm Pirnie has conducted two separate but related 

investigations at the Camp Allen Landfill Area between 1983 and 1987. 

The investigations include a Confirmation Study, begun in 1983 and 

culminating with this report, and a Site Suitability Assessment (SSA) 

for a proposed Brig facility expa.nsion,.at the site, which was begun in 
* 9 

1983 and completed in 1984. * 

The primary focus of this chapter is on the Confirmation Study. 

However, where applicable, data collected as part of the more specific 

Site Suitability Assessment has been included to provide a more complete 

data base and description of site conditions. 

As a reference, the final report for the Site Suitability 

Assessment (SSA) was submitted to the Navy in June, 1984. The report 

was titled Site Suitability Assessment, Proposed Brig Expansion (P-977), 

Naval Station, Norfolk, Virginia. 

4.2 WORK DESCRIPTION 

The verification effort at Site 1, Areas A and 8, was conducted to 

determine if any suspected contaminants, based on the IAS report, were 

present in the ground water or surface waters. The work included 

locating and installing ground water monitoring wells, obtaining subsur- 

face geological information, determining ground water flow directions 

and conducting an extensive ground water and surface water sampling and 

analysis program. The following paragraphs describe in detail the work 

performed. 

Three soil borings with continuous soil sampling were drilled to a 

depth of 25-feet along the northern perimeter of Area A. Three 

additional soil borings with continuous soil sampling to a depth of 

25-feet were drilled around the perimeter of Area B. Ground water 

monitoring wells were installed within each boring and were screened 

from 4 to 24 feet below ground surface at each location. One deep well 

was also installed approximately 1 mile northwest of the site to 

determine if contaminants were being drawn towards two private deep 

-1 4-l 
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TABLE 4-1 

EPA PRIORITY POLLUTANTS ANALYZED 

BASE-NEUTRAL 
VOLATILE ORGANICS EXTRACTABLE ORGANICS 
--------------------__________L_ --------------------------------- 
'CHLOROMETHANE 
VINYL CHLORIDE 
CHLORETHANE 
BROMOMETHANE 
ACROLEIN 
ACRYLONITRILE 
METHYLENE CHLORIDE 
TRICHLOROFLUOROMETHANE 
l,l-DICHLOROETHYLENE 
l,l-DICHLORETHANE 
TRANS-1,2-DICHLOROETHYLENE 
CHLOROFORM 
1,2-DJCHLOROETHANE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,2-DICHLOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
CIS-1,3-DICHLOROPROPENEa 
1,1,2-TRICHLOROETHANE 
DIBROMOCHLOROMETHANE 
BROMOFORM 
1,1,2,2-TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
2-CHLOROETHYL VINYL ETHER 

N-NITROSODIMETHYLAMINE 
BIS(2-CHLOROETHYL)ETHER 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

. . . $ BIS(2-CHLOROISOPROPYL)ETHER - , HEXACHLORETHANE 
N-NITROSODI-N-PROPYLAMINE 
NITROBENZENE 
ISOPHORONE 
BIS(2-CHLOROETHOXY)METHANE 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE ' 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
2-CHLORONAPHTHALENE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
ACENAPHTHENE 
2,4-DINTTROTOLUENE 
DIETHYLPHTHALATE 
FLUORENE 
4-CHLOROPHENYL PHENYL ETHER 
DIPHENYIJiMINE(N-NITROSO) 
1,2-DIPHENYIHYDRAZINE(AZOBENZENE) 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PHENANTHRENE . 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTYLBENZYLPHTHALATE 
BENZO(A)ANTHRACENE 
3,3'-DICHLOROBENZIDINE 
CHRYSENE 

.BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE * 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-C,D)PYRENE 
DIBENZO(A,H) ANTHRACENE 
BENZO(G,H,I)PERYLENE 

. 
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TABLE 4-l (CONTINUED) 

c, 
: EPA PRIORITY POLLUTANTS ANALYZED 

PESTICIDES/PCBfS 
--------------------------- 
ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 

I 'CHLGRDANE 
4,4'-DDT 
4,4'-DDE ' 
4,4'-DDD 
DIELDRIN 
ALPHA-ENDOSULFAN 
BETA-ENDOSULFAN 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
PCB-1242 
PCB-1254 
PCB-1221 , 

,i. PCB-1232' 
PCB-1248 
PCB-1260 
PCB-1016 
TOXAPHENE 

INORGANICS ' 
PRIORITY POLLUTANTS 
--------------------------- 
ANTIMONY, TOTAL 
ARSENIC, TOTAL; 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL; 
CHROMIUM, TOTAL 
COPPER, TOTAL ! 
LEAD, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
THALLIUM, TOTAL 
ZINC, TOTAL 
CYANIDE, TOTAL' l 

PHENOLS, TOTAL 

ACID EXTRACTABLE ORGANICS 
--------------------------- 
PHENOL 
2-CHLOROPHENOL 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 

: 2,4-DICHLOROPHENOL 
P-CHLORO-M-CRESOL 
2,4,6-TRICHLOROPHENOL . 

. . f. 2,9=DINITROPHENOL 
4-NITROPHENOL 
4,6-DINITRO-0-CRESOL 
PENTACHLOROPHENOL 
2-CHLOROPHENOL 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENCL 
P-CHLORO-M-CRESOL 
2,4,6-TRICHLOROPHENOL 
2,4-DINITROPHENOL 
I-NITROPHENOL 
4,6-DINITRO-0-CRESOL 
PENTACHLOROPHENOL 
PHENOL 
2-CHLOROPHENOL 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
P-CHLORO-M-CRESOL 
2,4,+TRICH+OROPHENOL * 
2,4-DINITROPHENOL 
4-NITROPHENOL 
4,6-DINITRO-0-CRESOL 
PENTACHLOROPHENOL 

0 

. 

. 
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wells used to provide process water .for a manufacturing operation. This 

3-inch, pvc jdeepwell;was-screened-from 70 to 90 feet below ground 

surface. Figure 4-l shows the location of each well, with typical 

designation .GW-01. 

Additionally, as part of the SSA, eleven ground water monitoring 

wells were also installed and screened from 4 to 240feet. These wells 

'were l.ocated~throughout+the:sauthern- portion ,of Area A. Due'to time 

constraints .for finalizing the SS.A, only one sampling event of these ., 
. . i. 

wells was performed. Figure 4-l also shows the location of each of the 

SSA wells, with typical designation B-1W. 

The first round sampling and analysis evefit at Site 1, relative to 

the Confirmation Study, was conducted during December, 1983. It 

included sampling eight ground.water wells in addition to taking four 

surface water samples. '. The seven monitoring wells installed as part of 

the Confirmation Study, in addition to the existing IlO-foot nonpotable 

well used for lawn watering at Building MCA-600, were sampled. The four 

surface water samples were located adjacent to and downstream of the 

landfill areas to.provide data concerning potential surface water 

migration of contaminants (Figure 4-l). Additionally, the eleven 

monitoring wells installed as part of the SSA were sampled at this time. 

All of the .samples ,were analyzed for the 128 priority pollutants 

listed by EPA. Table 4-l%-~cludes a list of these parameters. The 

ground water samples were also analyzed for Xylene. 

A second sampling event was conducted during August, 1984. Samples 

from the twelve locations previously sampled, exclusive of the eleven 

wells as part of the SSA, were repeated to verify analytical results. 

However, on4 monitoring well designated B-2QW and installed by Pirnie as 

part of the SSA, was sampled. As a result of the one time sampling and 

analysis event of the eleven SSA wells in December of 1983, well.number 

B-20W was found to contain several organic constituents of concern. 

Consequently, well B-20W was included in the second and all subsequent 

sampling events conducted as part of the Camp Allen Landfill ' 

verification effort reported herein. The remaining 10 SSA wells were 

not sampled *again by Pirnie during this Confirmation Study 

investigation. 
. 

4-2 _ 
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Sampling : Sample 
Event Date 

1:’ ’ 12/83 

. 

2 8/84 

3 : 4/86 

I 

4 : 6/86 

TABLE 4-2 

SAMPLING AND ANALYSIS PROGRAM 
CAMP ALLEN LANDFILL (Site 1) 

Ground Water Surface Water 
Samples Samples 

8 .4 

*. 2. ,, 
9 ; 4 

9 - 4 

4 

Notation: 
PP - EPA Priority Pollutants 

VOA - EPA PP Volatile Organics * 
- E;PA PP Acid Extractable Organics 

Byi - E'PA PP Base Neutral Extractable Organics 
MEK - #ethyl Ethyl Ketone 

MIBK - Methyl Isobutyl Ketone 
EDB - Ethylene Dibromide 

Parameters 
Analyzed 

128 4’9 
Xylene (GW only) 

128 PP . . 
Dioxin Screen 

AE 
VOA 
B/N 
Inorgancis 
Xyl ene 
MEK, MIBK, EDB 

MEK, MIBK, EDB 
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-9 (. The thirteen sampling locations, consisting of nine ground water 

and four surface water stations, included in the second sampling event, 

were analyzed for EPA's priority pollutants in August, 1984. A dioxin 

screen analysis was also included which evaluated the presence of 

2,3,7,8-TCDD. Xylene was not included in this second round of analyses. 

After evaluation of the analytical data from the first two sampling 

events and several discussions between Navy and Pirnie personnel, 

recommendations were presented and third,and fourth round sampling _ . z,. . 
events were authorized. The third'sampling event was conducted in April 

i 
1986 and the fourth event in June, 1986. The thirteen sample locations 

t previously designated were again included as sample locations. 

The number of parameters analyzed were reduced, however, for the 
! 
! 

third and fourth round events. The third round analytical'parameters 

included only those EPA priority pollutant groups which had a measurable 

I 
value for at least one constituent within the group during previous 

analyses. 'Based on this criteria, the volatile organics, acid 

9 

extractable organics, 
i 

base-neutral organics and inorganics were included 

in the third round analysis. The priority pollutant pesticide/PCB group 

I 

was not included. The third round analysis also included xylene which 

was included in the first, but not the second, sampling event. The 

analysis of methylethylketone (MEK), methylisobutylketone (MIBK), and 

I ethylene dibromide (EDB) were also performed per direction from the Navy 
I 

EIC. These three solvents, similar to xylene, have been widely used at 

the Naval facility and, consequently, were considered important constit- 

uents, although not specifically listed on EPA's priority pollutant 

list. 

The fourth round analytical parameters included only MEK, MIBK and 

EDB. These constituents were analyzed to verify the results of the 

previous analytical event. Table 4-2 summarizes the entire Confirmation 

Study sampling and analysis program conducted at Site 1, the Camp Allen 

Landfill. 

l 
I 

4.3 GEOLOGY 

Geological information for the Camp Allen Landfill site was 

developed from all available soil boring data collected during the CS 

- I 4-3 
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TABLE 4-3 

GROUND WATER LEVEL DATA 
CAMP ALLEN LANDFILL (Site 1) 

E'levation 
Monitoring 

Well 
Water LeveJ Elevation 

12/13/83 12/21/83 6/25/86 

Confirmation Study 

OlGW-01 13.53 

OlGW-02 15.06 

OlGW-03 14.31 

OlGW-04 11.37 

OlGW-05 12.76 

OlGW-06 11.29 

OlGW-07 

OIGW-EW 

Site Suitability Assessment 

B-1W 13.54 

B-4W 14.32 

B-SW . 11.97 

B-7W 14.42 

B-9W 15.33 

B-1lW 17.43 

B-13W 17.87 

B-15W 10.15 

B-16W 15.38 

B-17W 13.40 

B-2OW 15.24 

‘i 

6.73 

8.56 
- 

6.51 

,. 6.97 

9.13 

8.29 

9.1 8.3 

8.7 8.1 

5.8 5.5 

8.8 8.4 

8.9 8.7 

13.3 11.9 

10.4 9.8 

7.7 7.5 

8.7 8.6 

8.1 7.7 

12.7 12.3 

NOTE: All elevations based on USGS Mean Sea Level datum. 

3.71 

6.67 

5.06 

5.05 

5.76 

5.01 

. 
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and SSA. The area is underlain by gently dipping unconsolidated 

sediments; including remnant wetland organic matter, clays, silts, sands 

and occasionally gravel lenses. Shell hash lenses were observed at 

several locations. These sediments .belong to the Sandbridge Formation . 

which is of the Pleistocene.age. It is reported (Siudyla et .aJ, 1981) 

that the top layer of the formation consists of unconsolidated’fine sand 

and silts, whereas the bottom 20 to 40 feet consist of relatively 

impermeable sediments, including siJts,,cJays and-sandy clays. 

The geological boring logs for the Camp AJJen Area general’ly 

support the description noted above for the Sandbridge Formation. The 

top 5 to 10 feet of sediments consist of organic matter and shell hash 

along with silts and traces of clay. These materials are indicative of 

previous wetlands or a quiescent shallow water environment. 

OccasionaJ?y, graveJ lenses were also noted within this strata. These 

gravels probably represent discrete high energy storm deposits and/or 

tidal channel lag deposits. 

The strata beJow the Sandbridge Formati,on consists of 10 to 15 feet 

of predominantly medium to fine silty sands. Occasional layers of 

organic matter and traces of clay are interspersed throughout the 

strata. The boring Jogs indicate lower portions of this strata are 

within the watertable aquifer. 

Below the silty sand strata, the Jogs show a layer of clay and 

silty clay ranging from 3 to 15 feet thick. Occasional sand and gravel 

lenses are observed,throughout this clay layer. These relatively 

impermeable clay.sediments appear to be absent in the area below the 

Brig location. ‘It is believed that the clays were eroded away from-this 

location by the scouring action taking place in a former channel of 

Bausch Creek. The creek no longer exists since it was filled in during 

past construction activities. However; the logs show the presence of 

the clay in most areas surrounding the former creek channel. 

Fine grained silty sand is found below the clay strata, with 

occasional layers of silty clay and organic matter. The borings end in 

this silty sand so that its total thickness is not known. 

4-4 



TABLE 4-4 
‘- . . 

GROUND ,.nTER ANALYTICAL RESULTS 

ORGANICS 

CARP ALLEN LANDFILL (SITE 1) 

DETECTION -.----_--_---.-__.--________________I___-----......---.---...------..--..--..........--...-..--...-.-......-.-.. ; 

LIHIT - 

’ -ww....--.-..s.. 

) “?.“! 1 OlGU-02 / OlGlJ-03 

.I_.._. --.--.. -...__.---------.---- ..-_._--_---___---___; -_--_.. “I”“.“” --.----; -_.. :..“I”“.“‘-.--..-.; 

VOLATILE ORGANICS 1 01 02 03 1 01 02 03 1 01 02 03 1 01 02 03 1 01,. 02 03 1 01 02 03 1 .i 
. ..__...*...___.._._.--.... -.*... .I..._ ---... --I--s .-mm.. _...I. w--.-1. ---..I .--.a- -w--w. ..v... -w---- m--e.- ---I.- .----- --.4:- VINYL CHLORIDE- I I I I I I ---.-- . 10 10 ‘0 I BDL BDL BDL 1 BDL EDL BDL 1 BDL BDL BDL I 79 BDL 18 1 BD; BDL --;.I ] 

--. , HETHYLENE. CBLORIDE . ..{ 10. 10 10 1 EDL BDL ED1 -BDL BDL BDL --SDL BDL BDL 1~ -1. . _ 1 24000. 17000 96 .’ -. 1 .. BDL BDL ..BDL i--j 

TRICHLOROFLUORORETHANE t 10 10 ‘0 I BDL BDL BDL 1 SOL BDL BDL 1 BDL 8OL BDL I 2300 1700 BDL 1 BDL BDL BDLI B 

l,l-DICHLOROETHABE 1 10 . 10 10 1 BDL BDL BDL I BDL BOL BDL 1 SOL BDL SOL 1 20 EDL 6DL t lid 39 17 ; 

TRANS.1,2-DICHLOROETHYLENE 1 10 10 10 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL EDL BDL 1 340 EDL 16 1 BDL BOL UDL 

. 1,2-DICHLOROETHANE t 10 10 10 1 BDL 10 BDL 1 BDL BDL BDL 1 SOL BOL BDL 1 7i TRACE 11 1 SDL BDL BDL 

l,l,l-TRICHLOROETHANE 1 10 10 10 1 BDL BDL BDL I BDL BDL SOL 1 BDL BDL BDL 1 24 BDL BDL 1 

TRICHLOROETHYLENE t 10 10 10 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 486 640 34 

Pj BDL BDL ! 2 

t 
BENZENE j 10 10 10 1 BDL BDL BDL j 8DL BDL BDL 1 BDL BDL BDL 1 260 390 29 1 

edi BDL BDL ’ E 
9L.k BDL m. I , 

1,1,2,2-TETRACHLOROETHYLENE~ 10 10 ‘0 I BDL BDL BDL I BDL BDL Em I BDL BDL BDL 1 eoi BDL BDL 1 BDi BDL BDLt 8 

TOLUENE 1 10 10 10 1 BDL SOL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 180 290 23 1 BDi BDL BDL I a 

ETHYLBENZENE 1 10 10 ‘0 I BDL BDL EDL 1 BDL BDL BDL 1 BDL BDL BDL 1 430 410 12 I IIDI BDL BDL( g 

I 
ACID EXTRACTABLE ORGANfCS 1 I. I I I I 

I& 

______..._._._...._.-----.. 

PHENOL ) 

-..--. *....- -..... .-.-*- .---.. . . . . . . I -...-. -..... e..... I I-..-- .-w-w. ..-... 1,: . . . . . . . . . . . -..... 1 : . . . . . .--.--- 1 $ 
25 25 10 ) BDL BDL BDL I BDL BDL BDL 1 SOL EDL BDL I 44 67 BDL 1 -;. BDL BDL 1 & 

2,4-DIHETHYLPHENOL I 25 25 10 1 BDL EDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 170 190 BDL 1 

PENTACHLOROPHENOL 1 25 25 50 1 EDL BDL EDL 1 BDL BDL BDL 1 BDL BDL BDL 1 110 BDL BDL 1 

BDL EDL BDLI g 

BDL EDL WLI 4 

I 

I I I - I t 23 
BASE-NEUTRAL 

I 

I Y 
EXTRACTABLE ORCANICS f I 

I 
* 

I 
’ . . . ..-........_..-...-....- 

I 
-.-se. I...-- . . ..-. 1 .--..-: -....-..-.- 1 -..w...-.-..-.me.. 1 .~..~-_--_-..~~~~. I.--* -.-I------.--- t --.I..-..-.-..-..-- 1 

WAPHTHALENE t 10 10 10 1 BDL BDL Rx I BDL BDL BDL 1 BDL BDL BDL ] 120 BDL BDL 1 BDL BDL BDL 1 

BIS(Z-ETHYLHEXYLjPHTHALATE 1 10 10 ‘0 I EDL BDL BDL 1 97 EDL BDL { 15 BDL SOL 1 8DL BDL BDL I BDL BDL BDL 1 

i 

. . 

PESTICIDEWPtB’S ! ! I I ! I ; : 
.__......._.*..____.------.- _____. .-hse. ..--.. .1--e. . . . ..- ..--w- e-.-w. -...-. ----we I e-s..- ~~~~~. ..we.. .-mm.. -.I--. --e-w. .;..... ! 

ALL VALUES BELOU DETECTION LIMIT f 

ROTES: All values for OROANICS in us/t. LEGEN0: 01 + FIRST ROWO - DEC. 1, 1983 

l = Sample analyzed using a 12.5:l dilution: detection limits 02 = SECOND RObEI - AUG. 29, 1984 

higher than values shown. 03 = THIRD RMNlD - APR. 14, 1986 
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TABLE 6-4 (CONT.) I 

,L.- 

GROUND WATER ANALYTICAL RESULTS 

ORCANICS 

CAMP ALLEN LANDFILL (SITE 1) 

METHYLENE CHLORIDE 1 10 10 10 1 BDL BDL BOL I 17 BDL BDL 1 BDL BDL BDL 1 BOL BDL BDL 1 

TRICHLOROFLUOROMETHANE 1 10 10 10 1 BDL EDL BOL 1 BDL BDL BDL 1 BDL BDL BDL 1 EDL BDL BDL 1 

l,l-DICHLORETHANE 1 10 10 10 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BOL BDL 1 BDL BDL BDL I 

TRANS.1,2*DICHLOROETHYLENE 1 10 lo 10 1 BDL EDL BDL 1 BDL BDL BDL 1 BDL BDL EDL 1 46000 46000 1400 1 

l,t-DICHLOROETHANE 1 10 10 10 1 BDL BDL BOL I BDL BDL BDL 1 BDL BDL BDL 1 BDL 270 110 I 

l,l,l-iRICHLOROETHANE 1 10 10 10 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 EDL BDL BDL 1 

TRICHLOROETHYLENE 1 10 10 10 I BDL BDL BDL 1 BDL BDL BDL 1 BDL BOL BDL I 5600 620 BDL 1 

BENZENE 1 10 10 10 1 BOL BDL BDL 1 BOL BDL EDi. I BDL BDL BDL 1 380 280 120 1 

1,1,2,2-TETRACHLOROETHrLENEl 10 10 10 I BOL BDL BOL I BDL EDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

TOLUENE 1 10 10 10 I BDL BDL EOL I 18 BOL BDL 1 BDL BDL BDL 1 lBGO0 8600 3400 1 

ETHYLBENZENE 1 10 10 10 I BDL BDL BDL 1 BOL BDL BDL I BDL BDL BDL I BDL BDL BDL [ 

I 
ACID EXTRACTABLE ORGANICS 1 ! I I .: . I ** I 
.1-................ _._._._. 
PHENOL ; 

.-.... . . . . . . ..-... I ..--.. I I I I .-.... .*..--- . . ..-. .s..s. 111s.. . . ..I_ ..-.I. . ..-.. w.mmsm -.-.-. ._I.._ 

25 25 10 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 5100 7200 360 1 

2,4-DIMETHYLPHENOL I 25 25 10 I BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL I 1100 450 410 1 

PENTACHLOROPHENOL I 25 25 50 1 BDL BDL BDL 1 BDL BDL fm I BDL' BDL BDL 1 BDL BDL BDL 1 

BASE-NEUTRAL r i I I I r 

EXTRACTABLE ORGANICS 

. . . . ..-..._.._.......-..... I 
I 

. . . ..- .._... . ..-.. I . . . . . . *..... .-..-.. I ! i I . ..s.* . . ..-. . . . . . . . . ..I_ s..... __.I.. . . . . . . . . . ..I .-w... 

NAPHTHALENE 1 10 10 10 I BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BOL 1 79 82 36 I 
.BIS(2-ETHYLHEXYLjPHTHALATE 1 10 lo 10 I BDL BDL BDL 1 52 BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL I 

PESTICIDES/PCB'S I I I I I I 
l__l__._.._....___.._---.-.. I ____-_ _____. ..-.-- ._..I. . . . . . . -..--.- 1.-e-. .-I-.- I.-.-- -em..- .-mm.. ..a--. 

I 

--.--- .-i.rr .--e-w 
. 

ALL VALUES BELOW DETECTION LIMIT I 

NOTES: All values for ORGANICS in ug/I. LEGEND: 01 = FIRST ROUND * DEC. 1, 1983 

* = Saaple analyzed using a 12.5:1 dilution: detection Limits higher than values show. 02 = SECOND ROUND - AUG. 29, 1984 

l * = San-pie analyzed using a 2O:l dilution: detection limits higher than values shown. 03 = THIRD ROUND - APR. 14, 1986 

/ 
e 

,-. 

I 



SURFACE WATER ..*ALYTICAL RESULTS 

ORGANICS 

CAMP ALLEN LANDFILL (SITE 1) 

DETECT ION -__-._____---__-_.---.--..-..---.....--. . . . . . . . . . . . . . . . . . . . . . . . ..i.t..--....-...--.--.*--.*.-..-..~.~ 

LIMIT 

03 j. 

OlSU-08 OlSU-09 
I : ....w.-w.-em--- L...; 

OlSU-10 . 

1 
OlSu-11 

.e...-.._a...m.. .-..--.I.-..--...-.- I ..1.---._.__-----__.- e...--......we..sw.m 
1 

VOLATILE ORCANICS I 01 02 01 02 03 1 01 02 bg 1 01 02 03 1 01 02 03 i 
_-...--....__.......-.-.-.. -..-.. -.*..- .ee..w . . ..-. .-e... . . ..I_ e----m -----. --r.-. .----- I I I I --v-m- ----e.. i . . . . . . . . . . . . . . . . . . I 

VINYL CHLGRIDE i 
HETHYLE~E-CHLORIDE I 

TRICHLOROFLUOROMETHANE 1 

l,l-DICHLORETHANE I 
TRANS-1,2-DICNLOROETHYLENE 1 

1,2-DICHLOROETHANE 

l,l,l-TRICHLOROETHANE I 
TRICHLOROETHYLENE I 
BENZENE I 
1,1,2,2-TETRACHLOROETHYLENEI 

TOLUENE 

ETHYLBENZENE I 

I 
ACID EXTRACTABLE ORCANICS 1 

I!.. 19 
10 10 

10 10 

10 10 

10 10 

10 10 

IO 10 

10 10 

10 10 

10 10 

10 10 

10 10 

1.0 1. _ BDL _ BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

10 I BDL BDL 

I 

BDL j BDL BDL BDL 

BDL 1 BDL SOL 
iif’L J 
BDL I 14 

BOL I BDL BDL BDL 1 BDL 

BDL I SOL BDL BDL 1 BDL 

BDL I BDL EDL BDL 1 17 

BDL 1 BDL EOL BDL 1 BDL 

BDL 1 BDL EDL BDL 1 BDL 

BDL 1 BDL BDL BDL 1 15 

BDL 1 BDL BDL BDL 1 BDL 

BDL 1 BDL BDL SOL I 13 

BDL 1 BDL BDL BDL 1 BDL 

BDL I BDL BDL BDL 1 BDL 

W 
BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

ePl. .i BDL 

12. 
33. . 

BDL I BDL BDL 1 

ED1 1 BDL 16 BDL j 

BDL 1 BDL BDL BDL 1 

24 1 BDL 82 19 i 

BDL 1 BDL BDL BDL 1 

BDL 1 BDL BDL BDL 1 18 I BDL 52 16 I E 

ED1 1 BDL BDL BDL 1 

I 

20 I BDL BDL BDL 1 z 

BDL 1 BDL BDL BDL 1 
BDL 1 EDL BDL BDL 1 i 

.& 

I 
- -_----._-.._._.._...--....- __.__. ._..__ . . . . . . . ...*- -.--.. 

; --ii-’ 25 10 ; BDL 
I .._I_. -..... .I.... em.-.- .-w-1. . . ..-.- 1 --.I.- .-..I. . . . . . *.I 

PHENOL BDL BbL I 66 66 BDL I BDL BDL BDL 1 BDL BDL ED1 1 

2,4-DIHETHYLPHENOL I 25 25 10 I BDL BDL BDL I BDL BDL BDL 1 BDL BDL BDL 1 SD1 BDL BDL 1 

PENTACHLOROPHENOL I 25 25 50 I BDL BDL BDL I BOL BDL BDL 1 BDL ’ BDL BDL 1 BDL BDL BDL 1 

BASE-NEUTRAL I I ! I I I 
EXTRACTABLE ORGANICS 

I I I I i ._..___.__.-__..__..-....-. . ..*.. ---.._ .--.-w . . ..-- .--.-- e--e.. -.--.. -..... .-.... .-.-em .-e-w- -.--.-- ------ .--I-- ..-.-.- I 
NAPHTHALENE . 1 10 10 10 I BDL BDL WL I BDL BDL BDL 1 W EDL BDL 1 BDL BDL BOL 1 

BIS(2-ETHYLHEXYL)PHTHALATE 1 10 10 10 I BDL BDL BDL I BDL BDL BDL 1 13 BDL BDL 1 15 BDL BDL 1 

PESTICIDEW’CB’S I I I I I ! 
---.--.._-.._.-.-------.--- I __.___ -.___. --...- 

I 

. . . . . . ..--.- -.---. --.... ------ ee.ewe ..-.-m ._..I. -.-...- w--w-. . . . ..- . ..I-.- 
ALL VALUES BET& DETECTION LIMIT 

ROTE% All values for ORGAHICS In ug/l: LEGEND: 01 = FIRST ROUND - DEC. 1, 1983 

02 = SECOND ROUND - AUG. 29, 1984 

03 = THTRD ROUND - APR. 14, 1986 



TABLE 4-6 

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

GROUND WATER ANALYTICAL RESULTS 

INORGANICS 

CAMP ALLEN LANDFILL (SITE 1) 

I DETECTION . .._...............-.....-.-.-..-.....-.-..-...-...-..--......-..--...--..-.-..-....--..-.........-.-.----...... 

i LIMIT OlGU-01 OlGU-02 

; 

.-......-I...--. ..-..........--...-.I . . . . . ..-...--..I-..-- 

INORGANICS 01 02 03 I 01 02 03 1 01 02 03 
_...l...__......__.......-. .I.... . . . ..I . . ..I. 

ANTIMONY, TOTAL 1 0.05 0.05 0.05 

ARSENIC, TOTAL 1 0.05 0.05 0.05 

CADMIUM, TOTAL 1 0.02 0.01 0.01 

CHRCWUH, TOTAL 1 0.10 0.05 0.05 

COPPER, TOTAL 

LEAD, TOTAL 

MERCURY, TOTAL 

NICKEL, TOTAL 

SELENIUM, TOTAL 

THALLIUM, TOTAL 

ZINC, TOTAL 

CYANIDE, TOTAL 

PHENOLS, TOTAL 

0.10 0.10 0.10 

0.20 0.05 0.05 

0.0002 0.0002 0.0002 

0.10 0.10 0.10 

0.05 0.01 0.01 

0.05 0.05 0.05 

0.02 0.02 0.02 

0.01 0.01 0.01 

0.01 0.01 0.01 

NOTES: ALL values for INORGANICS in mg/l. 

. 

. . . . . . .I..__ ..I_.. 

BDL BDL BDL 

0.30 BDL BDL 

0.02 BDL 0.03 

0.10 2.30 0.13 

0.14 0.10 0.21 

0.40 0.05 0.32 

.--... -..--. .I.... 

BDL BDL BDL 

0.33 BDL BDL 

0.05 BDL 0.03 

0.12 BDL BDL 

0.62 0.10 BDL 

1.70 0.14 0.17 

01GW03 OlGU-04 OlGU-05 
.___.--_.-_--.....-.. """"""""""‘ . . . . . . . ..*.-.--.-.-I.. 

01 02 03 1 01 02 03 1 01 02 03 
. . . . . . . . . . . . . . . ..I I . ..-.. I...._ ---..- I . . . . . . .-...- ..-*... 

l.BO BDL BDL 1 BOL BDL BDL 1 BDL BDL ED1 

0.90 BDL BDL 1. BDL BDL BDL I 0.36 BDL BDL 

0.54 0.12 0.1 I 0.05 BDL BDL 1 0.02 BDL 0.08 

117.00 0.06 0.19 I 1.70 1.00 BDL 1 '1.60 0.07 BDL 

1.30 0.12 0.22 I 0.21 BDL BDL 1 0.10 BDL BDL 

5.80 1.10 0.99 I 1.88 BDL BDL 1 0.50 0.11 0.25 

BDL BDL 0.0014 IO.0003 BDL BDL 1 BDL BDL BDL J. BDL 0.0004 BDL 1 BDL 0.0002 0.00041 

BDL BDL Bol 1 0.10 BDL BDL 1 0.30 BDL 0.16.j 0.10 BDL BDL 1 BDL BDL BDL 

BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL ED1 1 0 

BDL BDL BDL 1 0.06 BDL BDL 1 0.42 BDL BDL I- 0.27 BDL BDL 1 0.10 BDL BDL) 

0.30 0.02 0.49 1 2.50 0.24 0.44 1 7.70 2.50 1.4 I' 0.90 0.09 BDL 1 0.50 0.05 BDL I $ IL 
BDL BDL 0-1 I GOL BDL -.. 1 BDL BDL --- 1 0.12 0.92 0.15 1 BDL BDL --. 1 3 

0.01 0.044 .-- I 0.01 0.018 --- 1 BDL BDL --- 1 1.30 1.80 0.28 I 0.01 BDL --- 1 -l 

LEGEND: 01 = FIRST ROUND . DEC. 1, 1903 

02 = SECOND ROUND - AUG. 29, 1984 

03 = THIRD RWND - APR. 14, 1986 
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TABLE 4-u (CONT.) 

GRWND WATER ANALYTICAL RESULTS 

INDRGANICS 

CAMP ALLEN LANDFILL (SITE 1) 

DETECTION *“““**‘****-“‘***.***...*.**.......*.....**.*.*...*.***.*......~..*...*.***.**......*. 

LlHlT . i OlGU-B2OW 

I 
. . . ..I.......... ; . ..2”.pP . ...*..* f . ..I.. “YT **.. I..! .I.... “I”“.” ..*.**., . . . . . ...*.*.*....*.. 1 

-WRGAtiICS -’ - .I -..Ol - 42- 03.-( 01.. 02. -03-j 0% - 02 03. t -0;.--- 02 03 1 -01. 02 -03 1.. :*. . 

~~..~~~......_._._......... *.*.** .*..*. .*.**. . ...** ..*..* . . . ..-- 
I I I . . . ..I *----. -..I.. ****.. *.***. . . ..I. 

I 1 
..I... .I.... *.**.. 

I- 
ANTIMONY, TOTAL I 0.05 0.05 0.05 1 BDL BDL BDL j BDL BDL BDL 1 BDL 

ARSENIC, TOTAL 1 0.05 0.05 0.05 1 0.06 BDL BDL 1 BDL BDL BDL 1 BDL 

CADHIUH, TOTAL j 0.02 0.01 0.01 I 0.02 BDL 0.06 1 BDL BDL 6.03 1 BDL 

CHROWJH, TOTAL 1 0.10 0.05 0.05 1 BDL BDL BDL 1 0.10 BDL EDL 1 0.30 

COPPER, TOTAL I 0.10 0.10 0.10 1 BDL BDL EDL I 0.20 BDL BDL 1 BDL 

LEAD, TOTAL 1 0.20 0.05 0.05 1 0.20 BDL 0.29 1 BDL 0.12 &lb 1 BDL 

MERCURY, TOTAL ~0.0002 0.0002 0.0002 1 BDL BDL 0.00049 1 BDL BDL BDL JO.0003 

NICKEL, TOTAL 1 0.10 0.10 0.10 I BDL BDL BDL 1 0.10 BDL BDL I BDL 

SELENIUH, TOTAL 1 0.05 0.01 0.01 I BDL BDL BDL 1 BDL BDL BDL 1 BDL 

THALLIUH, TOTAL 1 0.05 0.05 0.05 1 0.16 BDL BDL 1 0.10 BDL BDL I BDL 

ZINC, TOTAL 1 0.02 0.02 0.02 1 0.20 0.05 BDL 1 0.36 0.04 BDL I 0.23 

CYANIDE, TOTAL 1 0.01 0.01 0.01 1 BDL BDL- --- 1 BDL 0.014 --- 1 BDL 

PHENOLS, TOTAL 1 0.01 0.01 0.01 1 BDL BDL --- 1 0.01 EDL --- 1 BDL 

BDL BDL 

BDL BDL 

BDL BDL 

0.40 .BDL 

BDL BDL 

0.12 BDL 

BDL BDL 

EDL BDL 

BDL ;-BDL 

BDL -::’ BOL 

0.72 2.6 
BDL :’ ..- 

BDL . *** 

I* BDL BDL BDL 1 

1 0.09 0.04 0.057 1 

I 0.04 0.01 0.06 1 

I m. 0.07 BDL 1 

’ 0.13 0.12 BDL j 

0.27 0.18 0.29 1 

BDL BDL BDL 1 

BDL BDL BDL 1 

BDL 0.034 BDL 1 

BDL BDL BDL 1 

0.57 0.63 BDL I 
0.09 0.38 0.06 j 

BDL 60.00 13 I 

NOTES: At1 values for INORCANICS in Wt. LEGEND: 01 = FIRST ROUND - DEC. 1, 1983 

02 = SECOND ROUND - AUG. 29, 1984 

03 = THIRD RWND - APR. 14, 1986 
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TABLE 4-f 

1NORGANICS 
I............... 

ANTIMONY, TOTAL 

ARSENIC, TOTAL 

CADMIUM, TOTAL 

CHROMIUM, TOTAL 

COPPER, TOTAL 

LEAD, TOTAL 

MERCURY, TOTAL 

NICKEL, TOTAL 

SELENIUM, TOTAL 

THALLIUM, TOTAL 

ZINC, TOTAL 

CYANIDE, TOTAL 

PHENOLS, TOTAL 

DETECTION -. 

LIMIT 

.*.******** *..**. ****** ****.. 
I 0.05 

I 
0.05 0.05 1 

1 0.05 0.05 0.05 1 

1 0.02 0.01 0.01 I 

1 0.10 0.05 0.05 I 

1 0.10 0.10 0.10 1 

1 0.20 0.05 0.05 1 

~0.0002 0.0002 0.0002 1 

1 0.10 0.10 0.10 I 

1 0.05 0.01 0.01 I 

I 0.05 0.05 0.05 I 

1 0.02 0.02 0.02 1 

1 0.01 0.01 0.01 I 

1 0.01 0.01 0.01 I 

SURFACE WATER ANALYTICAL RESULTS 

INORGANICS 

CAMP ALLEN LANDFlLL (SITE 1) 

,**...*...*..**...*.....*.**......*.******** 

01!w08 

I 

OlSU-09 
**..**.***..****.*.* .****.**..***..*...* 

I 

01 02 03 1 01 02 03 I 
*.**** .***** .***.. ..I... .I.... f..... I I 

BDL BDL BDL I BDL BDL BDL I 

BDL BDL BDL I 0.07 BDL BDL 1 

BDL BDL 0.02 1 BDL BDL 0.03 I 

BDL 0.40 BDL 1 0.22 0.07 0.09 1 

BDL .BDL BDL 1 BDL BDL 0.1 I 

BDL BDL 0.05 1 BDL 0.12 0.33 I 

BDL BPL BDL 1 BDL BDL,0.0009 I 

BDL BDL BOL I BDL BDL BDL I 

BDL BDL BoL I BDL BDL BDL 1 

BDL BDL m. I BDL BDL BDL 1 

0.05 0.06 0.08 1 0.05 0.02 0.25 1 

BDL BDL --- 1 BDL 0.022 BDL 1 

0.01 0.024 --- 1 0.01 0.018 0.04 I 

***.*.*.****..............*..**.*....*.******* 

OlSw-10 - 

I 

OlSU-11 
*.......*******...*.* .*.*..**.*.*......*. 

I 
01 02 03 1 01 02 03 I 

.*..** .I.... . . ..I.. I .***** *.*.*. 

BDL BDL BDL 1 BDL BDL 

0.50 BDL BDL 1 0.34 BDL 

0.08 0.03 0.02 1 0.18 0.01 

0.10 0.15 .BDL 1 0.18 0.05 

0.60 0.30 0.14 1 0.95 BDL 

1.30 0.53 0.31 1 2.10 0.20 

BDL BDL 0.0003 1 BDL BDL 

0.10 BDL BDL 1 0.10 BDL 

0.10 BDL ,-BDL 1 BDL BDL 

0.24 BOL -.c BDL 1 BDL BDL 

1.80 1.34 0.84 1 4.70 0.27 

0.02 0.014 E"BDL I 0.04 0.06 

0.01 BDL 'BDL 1 0.01 0.24 

. I...... I 
BDL 1 

BDL I 

0.03 j 

BDL 1 

BDL 1 

BOL 1 

0.0003 1 

BDL 1 

BDL 1 

BDL 1 

BDL 1 

801 I 
BDL 1 

NOTES: All values for INORGANICS in mg/l. LEGEND: 01 = FIRST ROUNO - DEC. 1, 1983 

02 = SECOND ROUND - AUG. 29, 1964 

03 = THIRD RWND - APR. 14, 1986 
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lAw.E 4-B 

GROUND WATER ANALYTICAL RESULTS 

SPECJAL ANALYSIS 

CAMP ALLEN LANDFILL (SITE 1) 

DETECTJON .*.************.*.*.*.*****.**.**.**.***********.*.*..**.**.....*.* 

OlGW-01 
j 1 . . . ..‘Y...... ~.___*.*_..* . . . 

I 
. *.***. I . . . . . ..PI”“.Pf.......f.......P1”.“.......~ 

SPECIAL ANALYSIS f 03 04 1 03 04 I 03 04 1 03 I 04 
..**...****.*.***.***.***,. ******** . ...**. ******** ..I... ******** *.***. ***.**** . . . . . . 

? , . . m-XYLENE :I 10 . ..d). BDL . .-. ; BJ,L ‘I BDL 1 --. I.. 

o,p-XYLENE 10 --- 1 BDL --- 1 BDL --- 1 BDL . --. 1 

METHYLETHYLKETONE’ ,I 10 10 1 x “. 8D$ BDL 1 BDL BDL BDL . 1 8DL.l 

METJJYLISDBUTYLKETONE I 10.0:: 10 1 BDL BDL 1 BDL SOL 1 BDL 1 SOL 

1,2-DIBROMOETHANE 0.015 1 BDL BDL 1 BOL BDL 1 SOL BDL 1 

l,2-DIBROMO-3-CHLOROPROPANEI 0.015 0.015 1 --- BDL 1. --- BDL 1 --- BDL 1 
I 

. 

DETECTION ************....*********.********.***********.**********.*****.*.. 

I *...*****.*.***. LJHIT I . . . . . . . 01GW-04 . . . . . . . . . . . . ..~.......“!“‘1.“‘. I . . . . _*I 

. . . . ..“1I.‘I.““.......~ 

SPECIAL ANALYSIS I 03 04 1 03 04 1 03 04 1 03 04 I 
*****.*****.*************** *****.** 

I 10 

******. *.***..*. 

m-XYLENE --- ) 

.**.** ******** 

--- 1 

****.. .**...** 

. . . ) 

.*..*. 

39 

BDL BDL 

I.. ) o,p-XYLENE 10 *** 

METHYLETHYLKETONE .I ) 10 10 

I 28 *..* I BDL --- 1 BDL --- 1 a 
I BDL BDL 1 BDL BDL 1 BDL BDL 1 

METHYLISOBUTYLKETONE I Io.0:: 10 1 1100 57 I BDL SOL 1 BDL 1 BDL 

l,2-DIBROMOETHANE 0.015 

I 1 

SOL BDL BDL 

BDL 1 1 --- 

BDL 

1,2-DIBROMO-3-CHLOROPROPA6EI 0.015 0.015 SOL 1 1 

BDL BDL 

--- --. BDL 1 1 

I 
DETECTJO,, . . ..I..---....-.................................................... 

LIMIT 1 OlGU-07 I OlGW-EU I OlGW-B2OW 1 

I ***.***.*****.** I ****.**.************ j *.***********.******; .***.******.**..*.*. 

SPECIAL ANALYSIS I 03 04 1 03 04 1 03 04 1 03 04 
..*..*.*******.***.***.**.. *.**... . ...***. **-**. *.****.. I **.*** i ***.**.* I..... 
m-XYLENE *-_ --- 1 BDL *** 1 120+ *** 

o,p-XYLENE :I 10 --- 1 BDL --- i BDL *** i 15o* *** 

METHYLETHYLKETONE I 10 10 1 BDL BDL 1 BDL BDL 1 6300” BDL 

HETHYLJSOBUTYLKETONE 0.0:; 10 I BDL BDL 1 BDL BDL IlBDOO* 5800** 

l,2-DJBROMOETHANE 1 1 0.015 I BDL BDL 1 BDL BDL 1 BDL BDL 

1,2-DIBR6MO-3-CHLOROPRDPAtiE( 0.015 0.015 I --- BDL 1 BDL BDL 1 --- BDL 

NOTES: All values for SPECIAL ANALYSIS in ug/L. 

l = Sample a&y&d using a 12.S:l dilution, thus detection Limits are higher than normal. 
** = Sample analyzed using a 5O:l dilution, thus detection limits are higher than normal. 
*.* = Analysis not performed. 

LEGEND: 03 = THIiD ROUND - APR. 16, 1986 

04 = FWRTH ROUND - JUN. 25, 1986 
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SPECIAL ANALYSIS I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . I 
m-XYLENE 

o,p-XYLENE 

METHYLETHYLKETONE 

METHYLISOBUTYLKETONE 

1,2-DIERDMDETHANE 

1,2-DIBROMO-3-CHLDROPROPANE 

TABLE 4-9 

SURFACE WATER ANALYTICAL RESULTS 

SPECIAL ANALYSIS 

CAMP ALLEN LANDFILL (SITE 1) 

DETECTION -_..-._......__-..-------.--...--..------.--- 

LIHIT I “;: OlW-08 I OlSU-09 , :_ 

. ..-............ I . . . . . . . . . . . . . . . . . . . . I . . . . ..-............. I 
03 04 , 03 04 , 03 04 I 

. . . . ..-. . . ..-.. I . ..-.... . . . . . . 1 ..-e.... . . . ..- I 
10 -.. 

10 . . . 

10 10 

10 i3 

0.015 0.015 

0.015 0.015 

BDL --- 1 BDL --- 1 

BDL --- , BDL --- 1 

BDL EDL 1 BDL BDL 1 

~ BDL BDL 1 BDL BDL i 

BDL BDL 1 BDL BDL 1 

m-m BDL 1 --- BDL ( 

DETECTION . . . . . . . . . . . . . ..I..................--..--..... 

LIMIT 

SPECIAL ANALYSIS ; 

.-*---..--...--- f 
. I 

--_--. Y.1” -.--... t .-...- “ZY! ..-.* -. , 

03 04 , 03 04 , 03 04 I 
..-..-....-..--........*... I .--*..-- m...a-w 
m-XYLENE I 10 --- 1 

. ..----- . . . . . . .-...... ._.--- 
BDL . . . ) BDL ..- 1 

o,p-XYLENE 10 --- 1 BDL --- 1 BDL --- 1 

METHYLETHYLKETONE I 10 ‘0 I BDL BDL 1 BDL BDL 1 

METHYLISOBUTYLKETONE .o.cl:: 10 1 BDL BDL 1 BDL BDL 1 

1,2-DIBROMOETHANE . , 0.015 1 BDL BDL 1 BDL BDL 1 

1,2-DIBROMO-3-CHLORDPROPANEI 0.015 0.015 , --- BDL 1 --- BDL 1 

NOTES: --- = Analysis not perfoned. 

LEGEND: 03 = THIRD RCUND - APR. 14, 1986 

04 = FWRTH RWND - JUN. 25, 1986 
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4.4 GROUND:WATER FLOW 

Groundlwater elevations were taken at the Camp,AJJen LandfiJJ Site 

on December 13 and 21, 1983 and June 25, 1986. Table 4-3 gives the 9 

elevations pf the top of the pvc well casings and actual water level 

elevations Measured. Both the CS and SSA water level data are included 

to provide better. definition of the ground water flow directions. 
! 

Figure 4-2 provides a .map .of &he ground water contours based on the data 

obtained. ,. 'r. 

4.5 ANALYTiCAL RESULTS 

Ground,water and surface water samples for the Confirmation Study 

were collected on December 1, 1983; August 29, 1984; April 29, 1986 and 

June 25, 1986. Table 4-2 lists the parameters analyzed during each 

~event; Tables 4-4 and 4-5 summarize the ground water and surface water 
I 

analytical results, respectively, for the organic compounds. Tables 4-6 

and 4-7 summarize the ground water and surface water analytical results 

for the inorganic compounds and Tables 4-8 and 4-9 summarize the special 

analyses coi\ducted. The notation utilized to identify each sample 

location is as fo'llows: 

o The first two digits represent the site number; 

o .The following letters indicate the type of sample; ground water 
(GW) ok surface water (SW); and 

o The last two digits following the hyphen represent the specific 
locatiOn number for that particular site. 

NOTE: :Sampling locations are as shown in Figure 4-l. 

The summary includes those briority pollutant constituents where a 

measurable value was identified for at least one well location and a17 

of the special analyses conducted. All laboratory reports have been 

stored ai Pjrnie's regional office in Newport News and are available for 

Navy use upon request. 

In addjtion to the analytical results obtained from the scheduled 

sampling events, circumstances during the drilling operation at one 

specific monitoring well location (OlGW-04) resulted in addi'tional 

analyses. jnitially, a soil boring was begun approximately 50 feet 

4-5 

I 
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I southwest ofjthe existing OlGW-04 well location. At a depth of about 4 

feet, the ati mon+tor-ing .equipment (Century OVA) used to analyze the 

volatile organic gases discharging from the bore hole jumped from 

background level to greater than 1000 ppm total volati'les. After 

upgrading personnel protection to the appropriate level, additional 

boring was conducted. A bright red, viscous liquid was observed on the 

%.:“* hollow-stem,~uger,during:.~~e boring operation from about 6 to 10 feet 

below groundasurface. A sample of the%red liquid was taken and deliv-, .;. . . _ 
ered to the Navy EIC for analysis.' After taking the sample, the bore 

hole was filled and the well location moved about 50 feet north to its 

present location. Relocation of the well was advised since the purpose 

of the well monitoring program was to define contaminant levels at the 

perimeter of,the disposal ,site and, based on the red liquid observed, 

the initial location was believed to be within the disposal area rather 

than at the perimeter. This decision was made jointly by the Navy EIC 

and Malcolm Pirnie. 

The Wavy EIC had the red liquid analyzed by CENTEC Analytical 

Services. Results of the analysis indicated the following: 

Benzene 
' Toluene 

p-land m- Xylene 
o-:Xylene 
Total Volatile Organics 
Aroclor 1242 
Aroclor 1254 
Aroclor 1260 

170 w/g 
94.3 ug/g 

14,300 ug/g 
2,000 w/g 

1.6 to 1.7 % 
less than 1 ug/L 

4 WL 
less than 1 ug/L 

The results of the Navy's analysis, in .conjunction with field 

observations; indicate a localized pocket of highly concentrated waste 

was present., The source of this waste is believed to be from a leaking 

buried drum(s) which would account for the localized and highly 

concentrated iliquid observed. . 

4.6 WATER QUALITY STANDARDS/CRITERIA 

The ground water and surface water analytical results were compared 

with EPA Drinking Water Standards, State Water Control Board Ground 

4-6 
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Water Standards, and other available standards and guidelines. These 

standards and/or criteria are listed in Tables 4-10 through 4-14, with 

organic constituents listed in Tables 4-10 and 4-11 and inorganic 

constituents listed in Table 4-12 through 4-14. Only those organic and 

inorganic constituents identified at Site 1 are shown. Information from 

the following sources are included: 

i!cE!gle’ 4 1o - - 
Table 4-11 - 

Inorganics 
Table 4-12 - 

Table 4-13 - 
Table 4-14 - 

EPA Water Quality'Criteria Documents, November,- 
1980. 

. 

EPA Maximum Contaminant Level Goals (MCLG'S), 
November, 1985. 

EPA Water Quality Criteria Documents, November, 
1980. 
EPA Water Quality Criteria Documents, July, 1985. 
EPA MCL's and State Water Control Board (SWCB) 
Water Quality Standards and Criteria. 

EPA's Water Quality Criteria values reported in the Federal 

Register of November, 1980 (Table 4-10 for organics and 4-12 for 

inorganics) indicate pollutant concentration levels which have been 

observed to cause acute and chronic toxicity to fresh water and salt 

water aquatic life. The criteria also addresses the toxicity or 

carcinogenic risk due to human ingestion through drinking water and/or 

by eating aquatic life containing the listed constituents. The criteria 

documents are an update to the "Red Book" Water Quality Criteria 

published by EPA in 1976. 

The EPA Water Quality Criteria (July, 1985) listed in Table 4-13 

are an EPA update for certain inorganic compounds listed in the criteria 

documents of 1980 and identified at Site 1. In this update, however, 

only toxicity criteria for fresh and salt water aquatic life is 

presented. It amends the criteria listed previously as "24-hour 

average" and "not to exceed" to "continuous concentrations for four-day 

average" and "maximum concentrations for one-hour average", 

respectively; however, the criteria are not equivalent. This current 

criteria, which is based on a more extensive data base, was used in 

evaluating the inorganic compounds found at Site 1. The 1980 Water 

-1 4-7 
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TABLE 4-10 

EPA UATER PUALITY CRITERIA - 1980 

.ORGARICS 

CAMP ALLEN LANDFILL (SITE 1) 

. . ..--..---..-1.---...--.-..---..----.-..--.---.-.-----.-------.--...---.------...-.----.-- I 
TOXICITY TO AGUATIC LIFE 1 HUMAN HEALTH 1 

PARAMETER FRESH UATER SALT WATER tNCESTION 
__..-____-_...----.--.----- I -_-.._----____-_I_-___ -~~~-~~~~~--.~~~-I-- 

~~CILAT*LE ORGANICS 

1 ACUTE 1 CHRONIC 1 ACUTE 1 CHRONIC 

.~~~--~..~~.~~...~. 

WATER 1 AQUATIC 1 

1 (UC/L) 1 (UG/.L) :,I (UC/L) 1 (UG/L) 1 <UG/L) 1 (UG/L) 1 ’ . 
; .---.-..r-r.--r..---..-..-- 

),INYL CHLORIDE 

----.--e.- .~~~.-~~~~~ ..a--.--- 

WA f HA ; MA 

-~I-~.~~~ 
I 

525 1 

~METHYLENE CHLORIDE MA 1 WA . 1 MA 1. MA 

; MA 
I NA 1 HA I 

~TRICHLOROFLUOROMETHANE 1 WA 1 MA 1 MA I NA I NA I 
1 1 ,l -DICHLOROETHANE MA 1 MA 1 MA 1 NA 
ITRAMS-1,2-DICHLGROETHYLENE 1 1:;600 ; MA 1 WA 1 MA I 

I NA I 
0.33 1 18.5 1 . 

Il,2-DICHLOROETHANE 1 118,000 

11 ,l, l-TRICHLORO~THANE 1 NA 

ITRICHLOROETHYLENE 1 45,000 

[BENZENE / 

Il,l,2,2-TETRACHLORGETHYLENE~ 

5,300 

5,280 

ITOLUENE j 1 17,500 

IETHYLENE 1 32,000 

I 

I 
ACID EXTRACTABLE ORGANICS 1 (UC/L) 

I ---------.-----...--------- ._-___.__, 
IPHENOL : I 10200 

]2,4-DIMETHYLPHEt)OL 2120 

~PENTACHLOROPHENOL 1 55 

20,000 113,000 I NA 1 0194 

MA 31,200 1 HA 1 18400 

HA MA 1 MA 1 27 

MA 5,100 1 MA 1 0.66 

840 10,200 1 450 1 0.8 

MA 1 6,300 1 5,000 1 14300 

#A J 430 1 MA 1 1400 

I I 
OJG/L) 1 WG/L) : (UGIL) 1 WC/L) 

2560 i 3500 ; 3500 j MA 

MA 1 MA 1 MA 1 NA 
3.2 1 53 I 341 MA 

IBASE-NEUTRAL ! . I 

I 

IEXTRACTABLE ORGANICS 1 (UG/L) 1 (UGIL) 1 WG/L) 1 <uG/L) 1 WVL) 

I 243 1 

I 
NA I 

807 1 

I 
40 I 

8.85 1 

I 
424000 1 

328000 1 

I I 

,I. 
WG/L) 1 
*-----..- 

MA I 
NA 1 
NA I 

I 
W/L) I 

I -...-.----.--.-.I..-.-..... -._...._._ I I es.e..a...m _.._.---1 ----.--.-- -.-..-.-I -mm..-*.. I 
INAPHTHALENE : 

I I I 
2350 1 

IBIS(Z-ETHYLHEXYLIPHTHALATE ; MA I MA 

620 1 2350 1 MA I NA 1 NA I 
1 MA 1 HA I NA I MA I 

I 
I I I I I I 

-.--..-_-.-.-._...--..--...--.-..-.--.--..---.-----*-.----..-..-.------.-.----..-.......... 
I I 

I I 
1 CRITERIA P&SHED IN FEDERAL REGISTER NOVEMBER 28, 1980. 

1 RISK FACTOR OF l:lOO,OOO SHCUN ’ I 



TABLE 4-11 I 

EPA MAXIMUM CONTAMINANT LEVEL GOALS 
ORGANICS 

CAI$P ALLEN LANDFILL (SITE 1) 

---------------------ww----- 

I 

PARAM'ETER 
-------------------w------- 

I 
I 
IVOLATILE ORGANICS 
I --------------------------- 
IVINYL CHLORIDE 
IMETHYLENE CHLORIDE 
lTRICHLOROFLUOROMETHANE 
Il,l-DICHLOROETHANE 
ITRANS-1,2-DICHLOROETHYLENE 
I1,2-DICHLOROETHANE 
Il,l,l-TRICHLOROETHANE 
ITRICHLOROETHYLENE 
IBENZENE 
I1,1,2,2-TETRACHLOROETHYLENE 
ITOLUENE 
I ETHYLENE 
i i 
IACID EXTRACTABLE ORGANIC I 

.--~~~~--------------~------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I ANALYTICAL PARAMETERS STANDARDS/CR'ITERIA 
~-I------------------------cIIcy--I----------------~-----"w-~~------~ 
~FED. REG. IFED. REG. IFED. REG. )FED. REG. 1 
11/13/85 (1))6/13/86 (2)16/13/86 (3)16/13/86 (4)1 1986 (5) 
MCLG (ppb) 1-D (wb) IRSD (ppb) I PMCL (wb) ICA DHS (wb) 

0 
-- 

w- 

-0 

70 
0 

200 
0 
0 

-- 

2000* 
-- 

/ -- 
600 

/ 1 

I I1 -- 
I 
f -5 

FOO 
I . . ...‘ 5 5 

I '.' .-- -- 

I -- 

i I 4: 

I 3400 20 

I Y 
I 200 

I 0; 
i I- 

100 

I -- / 

-NOTES: 
1. MAXIMUM CONTAMINANT LEVEL GOALS 4. PROPOSED MAXIMUM CONTAMINANT LEVEL 
2. REFERENCE DOSE (for non-carcinogenic compounds) 5. CALIFORNIA DEPARTMENT OF HEALTH SERVICES 
3. RISK SPECIFIC DOSE (for carcinogenic compounds) * PROPOSED MCLG , 



TABLE 4-12 

EPA WATER QUALITY CRITERIA - 1980 

INORGANICS 

CAMP ALLEN LANDFILL (SITE 1) 

I 

I 

__.___._..._-._--__--..-..-.--..-----.---.-.---------.--.--.-..---.--..----... .-...............,..,,...,..,....,..;...---.. I 
PARAMETER TOXICITY TO AQUATIC LIFE HUMAN HEALTH I 

4 ; ___ .FJ!ESH.WATER -_~~ _ _, _ _ SALT MATER-.. I. __ .IMiESTIOW. ._. 1 _ __. _. _-... _- . -. _ 1 
I ______I__-...._.____------- _--.____..____..._.--...-.----. -_.__.____.--_-.-.---.-------.- --...-.---.--.----.---.~..----- I ACUTE 1 CHRONlC I 

, 
ACUTE 

1 :~~::" 
I WATER 1 AQUATIC I 

lINORGANICS 

I 
OWL) 

i 
OWL) OWL) 

I * 
1 WM.) 1 &L) 

I _..-...*...._......I...--.. . ..I..-----*... *.--I.......--. ...~~..~..~~~.. -.--..-.-...... 

; HA 

..--...-......w ..~~...~..~~..~ 

I 0.000022 f .o.o06i75 
i 

IARSENIC, TOTAL 0.44 0.03 0.508 

ICADMIUM, TOTAL I 0.003 i 0.00003 I 0.059 

I 

0.0045 0.01 k A ! 
~CHROMIUM, TOTAL 

I 

0.021 

I 

0.00029 1 0.26 0.018 1 0.05 ) Nil I 
I 

ICOPPER, TOTAL 0.022 0.0056 

f 

0.023 

I 

0.004 1 0.001 HA 

ICYANIDE, TOTAL 

I 

0.052 

1 

0.0035 0.03 0.002 1 0.20 1 HA 
I % 

a 

ILEAD, TOTAL 0.17 0.0038 

1 0.0000017 1 0.00000057 ; 

0.668 

f o.:,:;:, f 0.:;::44 

I;- NA I 8 
IMERCURY, TOTAL 0.0037 I y 0.000146 1 

INICKEL, TOTAL 1.84 

I 

0.096 

IZINC, TOTAL I 0.32 0.047 I 

0.14 

I 

0.0071 1 0.0134 1 0,lO 

0.17 0.058 1 5.0 1 '* HA I 

6.9 
zi 

Y 
I 
IPHENOLS, TOTAL i 10.2 I 2.56 I 0.8 I NA I 0.0035 I NA I 

z 

I 
I I I I I I 2 

A --.__.._...--..__.l_---....-... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--..-...-.-..-..-.-..........-~....--..-..--...-...-. I 

1 CRtlERIA PUBLISHED IN FEDERAL REGISTER NOVEMBER 24 1980. I 

; ______._.._._.._._______________I * ._.*.._-_______.__..--.---.*----.--.--..- _._______..__.___.-_-.-----------.--.....-....-- : 
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TABLE 4-13 

WATER QUALITY CRITERIA - 1985 
INORGANICS 

CAMP ALLEN LANDFILL (SITE 1) 

I -------------------------------.------------------------------- 
I I I 
I 

1 EPA WATER QUALITY CRITERIA DOCUMENTS 1 

I 

--------------------------------------- 

'I 
I 

I TOXICITY TO AQUATIC LIFE 

I 
1 . .+, ;. .. I. 

FRESH WATER SALT WATER 

I 

I . I---,,---;---,,,---'---,,,---;---------' 

I. ccc 1 
IINORGANICS 
I ---------------------- 

; WWL) 1 OWL) 1 OWL) 1 W/L) I ------w-m ------w-w --------- --------- 
IARSENIC, TOTAL I 0.36 I 0.19 I 0.069 ,I 0.036 I 
I I 1 I I‘ i 
ICADMIUM, TOTAL 1 0.0039 I 0.0011 I 0.043 
I 

I 0.0093 I 
I I I I 

(CHROMIUM, TOTAL 
I 

1 0.016 1 0.011 
I I lo10 

1 0.05 I 
I I I 

ICOPPER, TOTAL 
I 

I 0.018 I 0.012 I 0.029 I NA I 
I 

I 0.022 
I 

1 0.0052 I 0.001 
I I 

ICYANIDE, TOTAL NA 

ILEAD, TOTAL 
I I I I I 
1 0.083 1 0.0032 1 0.14 1 0.0056 1 

1 I I I I 
IMERCURY, TOTAL I 0.0024 I 0.000012~ 0.0021 ) 0.000025l 

1 

-------------------------------------------------------------- 

ICMC = Criterion maximum concentration for one hour 
i 
ICCC = Criterion continuous concentration for four 
I day average (chronic toxicity). 
I 
icriteria published in Federal Register July 29, 1985 
I 
I -------------------------------------------------------------- i 

I - 



TABLE 4-14 

EPA t!AXIHUFl CONTAMINANT LEVELS AND 

STATE WATER CONTROL BOARD WATER QUALITY STANDARDS AND CRITERIA 

INORGANICS 

CAMP ALLEN LANDFILL (SITE 1) 

-I__... ..- . 
m--.w.-..... -“-‘-.““.-“““‘--.....--~,.-.-.-..-..-.-..--- ,_ 

. 
- -“‘..“.“‘I. “““.‘.‘.‘.t . . . . . . . . --.Tl-.s .-‘..... i .emww 

..- -- .._. - -- t . . _ 

I I 

EPA ' 1 SIJCB Ci) 
. . . . . . . ..-....... . . . . . . . . . . . . . . . . . . . . . . . ..-........--..-~......-..--..-.-....--..~...-- 

I . 

I 1 

SW (2) 1 WATER QUALITY CRITERiA 1 

HCL'S 
j G" 

STANDARDS I STANDARDS 1 FOR SURFACE WATERS (3, 1 

IINORGANICS 

I 

(MG/L) I (MC/L) 

I 

W/L) 

i 

W/L) 
-......-..-...-___--__I_______ -.--*..-.------.s 

~ARSENIC, TOTAL 

I 

0.05 I 

.--...------...-. . ..I....--.-..--- . . . .._-.......-.....-.-.....-. 
I 

0.05 0.05 63 

/CADMIUM, TOTAL 0.01 

I 

0.0004 1 0.01 I 12 I 
ICHROMIW, TOTAL I 0.05 0.05 0.05 (4) 

[COPPER (ACTIVE) 1.00 
; .-- 

! 

1.00 I 1.00 I 2 _- 
i 

[CYANIDE, TOTAL 0.005 --. i O.& 
ILEAD, TOTAL 

I 

0.05 

I 

0.05 I 0.05 8.6 f 
(MERCURY, TOTAL 0.002 0.00005 1 0.002 I 0.1 :'. I 
INICKEL, TOTAL 

I 

..w 

IZINC, TOTAL 5.00 I 

NA 

I 

--. i 7.1 . 

0.05 5.00 58 I 

IPHENOLS, TOTAL ; --- 
I 

I I I 
0.001 0.001 * 1.0 

I 
I I I I I 

__._...._._....I*.-_...--.. ._......_....-...*-.--.---.----.-...- -------...---.--...-......--..-*..--....--..~.....- 

1 MOTES: .: 

I 
I (1) Uater Welity standards, revised edition, June, 1986. ! 

I 
1 (2) denotes Surface public Uater Supplies I 

I 
I (3) Values shown represeht Chronic criteria for Salt Uater. I 

I 
I (4) State criterie for salt Water eddresses HexavalentCdissolved) only. f 

._..._.___.._1.._..1.-.--..-----------....-.---.----------.--.-------------...------. ----._-_-____.___-____________ 
I 

. . . . - -- ! 

i 
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Quality Criteria was used for comparison of the remaining inorganic 

compounds not listed in Table 4-13. 

The EPA Maximum Contaminant Levels (MCL) and/or Maximum Contaminant 

Level Goals (MCLG'S) are listed in Table 4-11 for organics and 4-14 for 

inorganics. The MCL's (Primary Standards) are enforceable drinking 

water standards established under the Safe Drinking Water Act. The 

MCL's are set based on health considerations, treatment technologies, 

costs, analytical methods and other incidental factors such as air . . -.. 
pollution and waste disposal methodologies. The MCLG's (formerly known 

as Recommended Maximum Contaminant Levels, RMCL's) and Secondary 

Drinking Water Standards are nonenforceable health goals and are set at 

levels at which "no known or anticipated adverse effects on the health 

of persons occur and which,ailows an adequate margin of safety." 

The SWCB Water Quality Standards (revised edition, dated June, 

1986) includes ‘limits designed to protect and conserve the natural 

quality of ground and surface waters and to provide guidance for 

preventing ground and surface water pollution. Ground water and surface 

water standards developed by the SWCB are shown in Table 4-14. Also 

listed are water quality criteria for surface water (saltwater only) 

which represent "recommended stream limits on concentration of 

substances that, when not exceeded, should generally protect the water 

environment for aquatic life.," These criteria are based on criteria . 

promulgated by EPA under Section 304 of the Federal Water Pollution 

Control Act. 

For comparative purposes, it should be noted from the onset that 

both EPA's Water Quality Criteria and the site specific analytical 

results for inorganic constituents are both based on total values, not 

soluble or dissolved. However, although both are based on total, a 

direct comparison between the two without a qualified judgement can lead 

to misleading results and erroneous conclusions. The reason is that 

analytical results for ground water monitoring wells, which includes 

suspended solids in solution, does not reflect what is bioavailable, 

what may bioaccumulate or what can be readily assimilated for uptake 

any particular aquatic species. 

4-8 

the 

any 

bY 



NBN-00 100-3.13-04/O l/87 

Standards and criteria from.the Office of Drinking Water (ODW) and 

*the Natioml~ Academy of Sciences (NAS) were also considered for compari- 

son. However, insufficient data was available for the pollutants 8 

identified. 

4.7 DATA EVALUATION 8 

. JL .The.ewluation ofocga'nic compounds *identified (Table 4-4 and 4-5) 

indicate monitoring welTs OlGW-04, and B-20W contained concentrations of .I 
several organic compounds which greatly.exceeded the referenced 

criteria. Th.e volatile organics and phenols, which increase slightly 

from sample event 1 (December, 1983) to sample-event 2 (August, 1984), 

do appear to be decreasing at both well locations between.sample event 2 

and sample event 3 (April, 1986). 'This trend may be due to a limited 

source of contamination, natural degradation processes and ground water 

attenuation mechanisms. 

Based on' the results of the one time analysis of the red liquid 

found during the drilling operations and four subsequent sampling events 

of well OlGW-04, it is apparent that significant concentrations of 

organics were: present in the ground water in the vicinity of the we71. 

Furthermore, it would appear based on analytical data from OlSW-11 that 

some leaching'of the contaminants to the surface water drainage ditch, 

adj.acent to ..OJGW:O4, is also occur.r.ing. Table .4-X provides a 

comparison of:the maximum concentration of volatile organics identified, 

at OlGW-04 and OlSW-11. The concentrations of contaminants present at 

OlSW-11 were significantly less than at monitoring well OlGW-04 and 

diminish further downstream of the sample location. The third round 

sampling event also indicated a decrease in contaminant concentration. 

The identification of the highly concentrated red liquid also 

suggests additional drums, randomly disposed throughout the landfill 

area, may be present and creating localized contamination. The limited 

number of monitoring wells may not be adequate to identify each 

localized area. 

No significant contamination was present at the remaining wells in 

Area B, OlGW-95 and OlGW-06. At well OlGW-05, l,l-Dichlorethane was 

4-9 



. - . -  . _ . .  I .  -  _- - . - . . . , - .  -  .-r-em.>--err.... ..NBN-OO~00--3;1-3-04t01/87 -- --.-- . -. -- .-. ,. . r . . 

identified during all three sampling events but at concentrations that 

sh0wed.a marked decreasethatapproached limits of detection for the 

third sampljng event; the decrease is likely attributable to natural 

degradationprocesses and ground water attenuation mechanisms. The 

compound was: not detected in the adjacent surface water. The existing 

non-potable deep well, OlGW-EW, also located in the vicinity of Area B, 

. . .showed no sign,of,contamination. 

Regarding Area A, only analytical results from B-2OW showed 

significant levels of volatile compounds. Analytical data at this 

location also indicated a decrease in concentration between rounds 2 and 

3. Further,investigation by the Navy after the results were obtained 

identified a former waste oil and solvent dumping site about one hundred 

feet east of well location.B-20W. This underground dump site is the 
probable source of the volatile organics identified. No evidence was 

found, however, to indicate that these organic constituents have 

migrated to the adjacent surface water, 

Inorganic compounds (Tables 4-6 and 4-7) were identified in both 

ground water and surface water samples taken from each well location in 

Areas A and .B. The analyses however, were for total metals, which 

comprise both the inorganics in solution as well as any suspended solids 

and those absorbed into the sediment. ,Regarding the ground water data, 

cadmium, chromium and Jead were the most significant compounds present 

based on concentration. Cadmium was found to exceed both EPA's MCL's 

(National Primary Drinking Water Standards) and SWCB ground water 

criteria at six (01, 02, 03, 05, 06, BZOW) locations during more than 

one sampling event. Similarly, chromium exceeded both criteria at five 

welJ locatiohs (01, 03, 04, 05, EW) and lead at seven locations (01, 02, 

03, 05, 06, b7, BZOW). Arsenic also exceed both criteria at BZOW. SWCB 

criteria for! zinc were also exceeded at eight locations (01, 02, 03, 04, 

05, 06, EW, BZOW). 

Regarding the surface water samples analyzed, the upstream samples 

taken at location OISW-08 showed no inorganic compounds were prese’nt 

which exceedbd MCL's or SWCB surface water criteria. Additionatly, only 

one inorganic compound, zinc, was detected on more than one sampling 

event. However, analytical data of surface water samples from locations 

4-10 
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-9 f 

1 , 
\ . 
I 

I 

OlSW-10 and OlSW-11 indicated cadmium, chromium and lead exceeded both 

MCL's and SWCB surface water criteria on more than one occasion. At 

sample location OlSW-09, adjacent to monitoring well OlGW-01 and 

downstream of locations 08, 10 and 11, chromium and lead exceeded the 

referenced criteria on more than one occasion. 

The special analyses conducted (Tables 4-8 and 4-9) indicated well 

location B-20W had significant concentrations of MEK and MIBK during 

both sampling events.. MIBK was aJso fqu?d during both sampling events. _ . . i. 
at well location OIGW-04. No speci'al analysis compounds were identified 

in any surface water samples analyzed. 
. 

4.8 CONCLUSIONS AND RECOMMENDATIONS 

The analyses of organic constituents in the ground water and 

surface waters at Site 1, the Camp Allen Landfill, indicate significant 

localized contamination at well locations OlGW-04 and B-20W. This 

contamination, however, appears to have been reduced over time. The 

analytical results for surface waters at OlSW-11 also indicate a limited 

number of contaminants at OlGW-04 are migrating to the surface drainage 

. ditch adjacent to the well. 

The analysis of inorganic constituents at Site 1 (Camp Allen _ 

Landfill) indicate elevated concentrations of cadmium,,chromium, lead 

and zinc are present at many well locations and surface water locations. 

However, these values represent total values, not dissolved, and 

therefore the magnitude of ground and surface water contamination can 

not be predicted. Many additional inorganic compounds were present at 

concentrations below the referenced criteria. 

Based upon evaluation of the analytical data, additional 

investigative efforts and additional monitoring wells (as a component of 

the Characterization phase) is recommended. However, to better 

determine the placement of any additional monitoring wells, it is 

recommended that a soil gas survey be conducted initially to identify 

and locate other localized areas where high levels of volatile organics 

may exist. This survey would require vadose zone testing for volatile 

compounds at defined intervals along the site perimeters of both Areas A 
, 

1 - 4-11 
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I 
I. and .B, Subsequent to..tbe soil gas survey, monitoring wells should be 

Ynstal+ed'& locat-ions~~idetit~fied 'as having' high volatile concentrations 

to identify the specific compounds and corresponding concentration. 

In attempting to anticipate the results from the soil gas survey, 

we have developed a concept (albeit hypothetical) that presents our 

recommendations for the placement of additional monitoring wells. At 
. 

8 '-.swell Jocation.OlGWi04, $tIs;recommended that three nested well systems, 

with system consisting of two or.three distinct wells, be installed and . . . . 
monitored to define the extent of-organic and inorganic contamination, 

both horizontally and vertically.. A symbolic location for the three 

nested wells is shown in Figure 4-3. One location considered important 

is across the drainage ditch from well OlGW-04 to determine if 

contaminants are migrating under the drainage ditch toward5 building 

MCA-600. A nested well configuration having screened intervals at two 

or three isolated vertical zones (i.e. from 4 to 9 feet, 12 to 17 feet 

and 20 to 25 feet) is recommended to isolate specific zones and deter- 

mine the tendency of the contaminants to diffuse. 

It is ralso recommended that a similar cluster of nested wells be 

Installed in the vicinity of well B-20W to define the extent of organic 

and inorganic contamination. These proposed well locations are also 

shown in Figu-re 4-3. The well locations were selected radially outward 

and down gradient from the reported location of the waste oil and 

solvent dumping site. 

Soil sampling at 5-foot intervals during well installation of one 

deep well for each nested well location is recommended to provide data . 

for boring ilogs. Continuous sampling, which was performed during 

instaTlation of the existing.monitoring wells, is not necessary for the 

proposed wells since good subsurface information has already been 

developed. ' 

A samrjling program requiring two additional rounds of sampling is 

recommended. The existing Site 1 monitoring wells and surface water 

sample locations , originally included as part of the CS, as well a's the 

proposed nested wells and two additional surface water sampling 

locations,:are recommended to identify and verify ground water quality 

and the potential for migration to the surface water drainage system. 

4-12 
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a I. TABLE 4-15 

COMPARISON OF VOLATILE ORGANICS IDENTIFIED 
AT OlGW-04 AND OlSW-11 

I , 

i 

OlGW-04 

Cbnstituent Max. Cont. (Event) 
(w/L) 

Vinyl Chloride 79 :( 1:) :- -. 

Methylene Chloride 24000 (1) 

Trichlorofluoromethane 2300 (1) 

1,l -Dichloroethane 20 (1) 

Trans-1, 2-Dichloroethylene 340 (1) , 

1, 2-Dichloroethane 74 (1) 

1,l ,l-Trichloroethane 24 (1) 

Trichl oroethylene 640 (2) 

Benzene 

To1 uene 

Ethyl benzene 

390 (2) 

290 (2) 

430 (1) 

OlSW-11 

(Event') Ma;;g;;;C. 

33 (2) . . 

12 (1) 

16 (2) 

BDL 

82 (2) 

BDL 

BDL 

52 (2) 

BDL 

BDL 

BbL 
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-. * (. Figure 4-3 shows the surface water sampling locations recommended. The 

sampling events should be approximately 60 days apart. 

Analytical parameters to be tested should include: . 

0 Volatile organics 
o Acid extractable organics 
o Inorganics (total and soluble) 
0 Xylene 
o MEK 
o MIBK 

Both total and soluble inorganics should be tested to identify the 

concentration of constituents in solution and to provide a correlation 

between total (analyzed during the previous sampling events) and dis- 

solved constituents (recommended for future analyses). .. 

Remedial measures at locations OlGW-04 and B-20W, and other 

' location3 as appropriate, should be evaluated after the recommended 

sampling and analysis is completed. Suggested remedial alternatives 

include capping and long-term monitoring, in-situ bioreclamation and 

excavation. 

4-13 



5. SITE 2 - NM AREA SLAG PILE 

5.1 GENERAL 
I 

The ,-investigation at Site 2 was conducted to determine if any 

suspected inorganic constituents, based on the IAS report, were present 

in the soil and surface waters (storm water drainage ditch) adjacent to 

': the site.: Soil, surface.water and.s'ediment samples were collected and 

analyzed for various i,norganics. (metals) identified in the IAS. The 
. ,. 

following'sections discuss the work performed, analytical results, data 

evaluation, and conclusions and recommendations for further action at 

Site 2. 

5.2 WORKiDESCRIPTION 

Due to the nature of the wastes disposed at Site 2, consisting 

largely of slag from aluminum smelting operations, the recommended 

sampling activities at Site 2 were minimal in scope, as suggested by the 

IAS. The. first sampling and analysis event was conducted in December, 

1983. ' It included taking one surface soil sample from the slag pile 

area (S-Oi) and one surface water sample from the nearby drainage ditch 

(SW-01). The samples were analyzed for beryllium, cadmium, chromium, 

copper, nickel and zinc. Figure 5-1 shows the sample locations. 

A ,second sampling event wasconducted in August, 1984. A sample 

was collected from each of the designated locations for the first 

events, as 

, drainage d i 

the metals 

After 

well as a sediment sample (SED-01) from the bottom of the 

tch at the same surface water sample location. Analysis for 

previously listed was performed. 

evaluation of the data col'lected from the two sampling events 

and discussions between Navy and Pirnie personnel, one additional 

sampling event was authorized and conducted in April, 1986. The third 

sampling event included collecting surface water and sediment samples 

from the locations previously sampled plus two additional locations of 

the drainage ditch downstream (SW-02 & 03 and SED-02 & 03): AJso 

included was a background soil sample taken several hundred feet away 

from the site (S-02), plus an additional soil sample in the slag pile. a 
Figure 5-l; again shows the sampling locations. 

. 

- 
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i The third sampling event was conducted during a rain storm so that 

:the effect of, surface, runoff on contaminant concentrations could be 

evaluated; The three surface water samples and the background soil 

sample were again analyzed for beryllium, cadmium, total and hexavalent 

chromium,' copper, lead, nickel and zinc. The three sediment samples 

were analyzed for the above constituents plus EP toxicity for cadmium, 

chromium, land lead.,,.:.::‘The. soil sample collected from the slag pile 

(initial sam,ple locatjon) was also analyzed for EP Toxicity for cadmium, I 

chromium and lead. 
. i,. 

The EP Toxicity tests were included to evaluate the 

potentialifor leaching of the constituents identified into the surface 

water and:ground water regimens. 

Table 5-1 summarizes the entire sampling and analysis program 

conducted :at Site 2, the NM Area Slag Pile. It is important to note 

that Navy:personnel had regraded the area and added gravel to the slag 

pile (to ;provide automobile parking for adjacent facilities) between 

sampling events two and three. This activity likely mobilized and 

relocated some of surface slag material to the edges of existing parking 

area. There was no evidence that this activity generated a significant 

change in the general site area or caused excessive erosion of 

sediments.: The soil sample analytical results from the on-site 

location, rhowever, may have been influenced by this activity. 

TABLE 5-l 

SAMPLING AND ANALYSIS PROGRAM 
NM AREA SLAG PILE (Site 2) 

Sampling : Sample* Surface Water Soil Sediment 
Event Date Samples SampJes Samples Parameters 

1 j W83 1 1 Be, Cd, Cr, Cu, Ni, Zn 

2 1 1 Be, Cd, Cr, Cu, Ni, Zn 

3 ' 4/86 3 1 3 Be, Cd, Cr, (total and 
hexavalent) Cu, Pb,* 
Ni, Zn 9 

3 '4/86 1 3 EP Toxicity (Cd, Cr, 
Pb only) 

* * 
To determine specific locations, refer to Figure 5-l and 

Table 5-Z. 

5 -2 
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I 
Q 1’ ./i 
I 

5.3 ANALYTICAL RESULTS 

The results of the surface water, soil and sediment analyses at 

Site 2 are as shown in Table 5-2. The notation utilized to identify 

each sample location is as follows: 

o The first two digits represent the site number; 
o The following letters indicate the type of sample; surface 

water (SW), soil (S), or sediment (SED); and 
o The last two digits followinqthe hyphen represent the 

specific location number for that particular site. 

All laboratory reports have been stored at Pirnie's regional office in 

Newport News and are available for Navy use upon request. 

5.4 SOIL CONCENTRATION GUIDELINES 

Concentrations of selected inorganics typically found in soils and 

sediments were prepared for comparison with Site 2 analytical data. 

Specific standards or established criteria, relative to the concentra- 

tion of inorganics in soil or sediment for determining the extent of 

contamination are not available; thus, a comparison must be made in more 

abstract terms. -The numerical values presented in Table 5-3 do offer 

some insight and general guidance on what levels.are acceptable from 

different parts of the country. The data offered provides a list of the 

median composition of inorganics in natural soils; EPA Region V 

guidelines for nonpolluted, moderately polluted and heavily polluted 

inorganic concentrations in sediments; EPA Region V screening level 

* concentrations requiring EP Toxicity testing of sediments; and allowable * 

concentrations in soil for the State of New Jersey. These values were ' 

utilized to identify soil and sediment concentrations of concern. 

5.5 DATA EVALUATION 

1 The analytical data collected at Site 2 indicates only trace or 

relatively small amounts of inorganic constituents were'present at the 

background soil sample location 02S-02. The constituent concentrations, 

however are significantly higher at sample location 02S-01, which is 

-1 5 -3 
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TABL J-2 

pi i 

SURFACE WATER, SEDIMENT, AND SOIL ANALYTICAL RESULTS 

NM AREA SLAG PILE (SITE 2) 

I . . . . . . ..I.................... I 
I 

I i SOIL i 

2. 

I . . . . . ..*............------------r-------........--................................. I . . . . . ..I...............-....... I _. .sumck ~ - T. - 
SFD MEKT 

T. ti.siTE 
IBAcKG~~~~D) _ ‘- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
, INORGANICS 1 DETECTION } 02sw01 1 OZSU-02 1 OESU-03 jO2SED-01 OZSED-01102SED-02)02SED-031 - OZS-01 , 02s.02 , 

PRIORITY . . . . . . . . . . . . . . . . ..I........ I . . . . . . . . . . . . . . . . . . . . . . . . . ..I....... ..I............... 
POLLUTANTS 03 , 03 i 02 03 f 
. . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . ..I______ I . . . . . . . . . I . . . . . . . . . I . . . ..I-....--.... , 
BERYLLIUM, TOTAL , 0.02 

CADldIUH, TOTAL , 0.02 

CHROMIUM, TOTAL , 0.10 , 

COPPER, TOTAL , 0.10 

LEAD, TOTAL J 0.05 

NICKEL, TOTAL , 0.10 

ZINC, TOTAL , 0.02 

I 
HEXAVALENT cfi~ot4IuM 1 0.03 

E.P. LEACHATE ) WVL) 
. . . . . . . . . . . . . . . . . . . . . . . ..I....... 

CADMIUM, TOTAL 1 0.01 

CHROblIUW, TOTAL , 0.05 

LEAD, TOTAL , 0.05 

BDL 

BDL 

BDL 

BDL 
. . . . 

BDL 

0.23 

NOTES: ALL surface water values in mg/L. 

AH soil alrxl sediment values in ug/g. 

BDL BDL 1 

BDL BDL 1 

BDL BDL 1 

0.23 BDL 1 
. . . . BDL 1 

BDL BDL 1 

0.30 0.23 , 

I 
. . . . BDL 1 

1 

BDL 1 

BDL 1 

BDL 1 

BDL 1 

BDL ‘1 

BDL 1 

0.21 1 

I 
BDL 1 

I 

1 
. . . . 
. . . . I 
-1.. I 

BDL 1 

BDL 1 

BDL 1 

BDL 1 

0.12 J 

BDL 1 

0.11 I 

I 
BDL 1 

I 

0.4 BDL 1 BDL 1 BDL 1 2 3.10 ---- 

0.24 8.2 , 0.36 , BDL 1 57 1.40 ---- 

0.46 47 I 21 I 9.9 , 180 320 ---- 

900 1300 I 30 I 4.6 , 3500 810 ---- 

. . . . 200 , 250 , 17 , . ..I ;... I... 

. . . . . . . . . . I 
03 I 

. . . ..I.... I 
BDL 1 

2.2 , 
5.2 , 

30 I 
42 j 

43 51 i 2.6 i I.9 i 650 1200 ---- 1 1.6 , 

510 290 , 250 , ---- . 19 , 2900 3000 , 41 I 
I I I i 

. . . . BDL 1 BDL 1 BDL , -.<-. :-.. -I.. 1 BDL 1 

! i I 
I 

1 
I I I ! 

. . . . BDL 1 BDL 1 ’ BDL 1 ---- ---- BDL 1 --I- I 

. . . . BDL 1 BDL 1 BDL , . . . . .I.. B,‘,L , .I.. , 

. . . . BDL 1 0.11 1 BDL 1 ---- ...I 0.28 , --.. , 

LEGEND: 01 = FIRST ROUND - DEC. 1, 1983 

02 = SECOND RDUND - AUG. 29, 1984 

03 = THIRD ROUND - APR. 30, 1986 

. . . . = NO ANALYSIS PERFORMED 
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TABLt 5-3 

TYPICAL SOIL/SEDIMENT CONCENTRATIONS 

NM AREA SLAG PILE (SITE 2) 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................... 
, MEDIAN COMPOSITION OF NATURAL SOILS , EPA REGION V GUIDELINES 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

I 
: : : SUGGESTED , NEU JERSEY , 
: : : ; EP TOXICITY , ALLOWABLE CONC. , 3 

I RANGE : TYPICAL MEDIUM , NONPOLLUTED : MODERATELY POLLUTED : HEAVILY POLLUTED , SCREENING LEVELS 1 IN SOIL 
1 PARAMETER I (MG/KG) : (MWKG) UW3.3 I 
I . . . . . . . . ..I... 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I”“!““‘.... i . . . . . . . . !!“i? . . . . . . . . f . . . . . . I”“!““! . . . . . . . . . . . . . . . . . . . . . . . . . . / . . . . . !“I;!“.‘..... , 
IBeryllium 0.01 -40 : 0.3 NA : 

I . : 

NA : NA NA NA 

ICackniu. I 

: : I I I 
0.01 - 7 : 0.5 * : * : >6 20.0 3 

[Chromiun I 

: I : : I I I 
5 - 3,000 : 100 

i 
*25 : 25-75 : >75 

I 
100.0 

I 
I 

: : : I 
100 

I 
I Copper 2 - 250 : 30 *25 : 25-50 : >50 .I. 170 

ILead I 

: I : : ' I I I 
LT 1 - 888 : 29 

! 
40 : 40-60 : ~60 I IbO.0 I 100 I 

iNickel I 0.1.. 1,530 i 

: : 

50 

! 

<20 : 20-50 : +50 (i. I.. 
I 100 I 

;z- I1 

. 

. 90 

: : 

inc - 2,000 : 

I 

<90 : 90-200 : ,200 ; ..I I 350 I 
. 

I.............. !.................: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i . . . . . ..I................ . . . . . . . . . . . . . . . . ..I. !.................. 1.................; 

I 
I NOTE: 1) References for values presented are available through Malcolm Pirnie upon request. I x 

I 2) New Jersey allowable concentrations in soil xere established to evaluate proposed clean-up plans I 

/ '. 
associated with property transfers. 

I 
I * Limits not established. I 

. 
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within the disposal .area. The concentrations of constituents at 

location ‘02S-01 are also significantly higher than typical values for 

these compounds, as listed in Table 5-3. 

Results of the surface water analyses indicate the inorganic 

constituents do not remain suspended within the water column. This is 

confirmed by the analytical values, which demonstrate minimal surface 

erosion at the time of.,sampling,!in addition to the results of the EP 

toxicity tests performed, which indicat? a minimal tendency for leaching 

of cadmium, chromium and lead. 

The kediment samples analyzed indicate the inorganic constituents 

associated with the sediments are being eroded into the drainage ditch 

and transported further downstream, particularly 02SED-02. The absence 

of significant concentrations of inorganics in the surface water of the 

drainage iditch reinforces the assumption that the migration of 

constituents has been caused by the erosion of sediments. 

5;6 CONCLUSIONS AND RECOMMENDATIONS 

The analytical data collected at Site 2 indicates the disposed slag 

from the aluminum smelting operation does contain high concentrations of 

metals. however, the metals have been mixed with and become enmeshed 

with the ,soils and are .only being transported via surface erosion. 

Leaching of the metals into the water column does not appear to be a 

problem. 

It is recommended that the slag pile area be leveled and capped 

+ with a hard surface to minimize the potential for continued erosion. 

Additional, sampling prior to the capping operation should be' performed 

to identify the specific area to be capped. Erosion control measures at 

the edge :of the drainage ditch may also be needed to minimize the 

erosion of sediment between the paved area and the ditch, Removal 

and/or other action is not warranted based on the data collected and the 

absence of significant evidence suggesting adverse environmental 

affects. 

5-4 
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6. SITE 3 - Q AREA DRUM STORAGE YARD 

6.1 GENERAL 

The investigation at Site 3 was conducted to determine if any 

suspected constituents, based on the IAS report, were present in the 

ground water or area soils. Monitoring wells were installed and ground 

water and soil sampling analyses were performed to evaluate site 

conditions. The following sections discuss the work performed, site- . 

geology, ground water flow patterns, analytical resuyts, data 

evaluation, and conclusions and recommendations for further action at 

Site 3. 

6.2 WORK DESCRIPTION 

The initial site investigation performed at the Q Area Drum Storage 

Yard was conducted in November and December, 1983. The work included: 

o performing four soil borings with continuous soil sampling to 
a depth of 25-feet, 

o installation of a ground water monitoring well at each boring 
location, being screened from 4 to 24-feet below ground 
surface, and 

o conducting four hand augered soil borings, with grab samples 
taken from each boring at a depth of O-l feet, l-2 feet and 
2-3 feet. 

Ground water samples from the four monitoring wells and twelve soil 

samples (four locations, S-05 through S-08) were analyzed the EPA's 

* priority pollutants (previously listed in Table 4-l) plus oil and 

grease. Figure 6-l shows the location of the ground water monitoring 

wells and first round soil samples. Monitoring well 03GW-01 and soil 

sample OX-06 were located in an area used to store leaking 55 gallon 

drums containing various liquids. The remaining three monitoring wells 

were located along the perimeter of the storage yard. This location was 

determined in what was believed at the time, due to a very flat gradient 

and tidal activity, an assumed downgradient direction. Concerning soil 

sampling, two of the four soil sampling locations (03S-07 and 03S-08) 

were located radially outward from the leaking drum area within the 

storage yard. One soil sample (03S-05) was located in a drainage swale 

which directs surface runoff away from the storage yard. 

6-l 
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A second round sampling event conducted in August, 1984 included 

only ground water samples from each monitoring well. The samples were 

again analyzed for EPA's priority pollutants and oil and grease. A 

dioxin screen (2,3,7,8-TCDD) was also included in the second round 

analysis. 

- After discussions between Navy and Pirnie personnel regarding the 

analytical results of the first two sampling events, a third and fourth 

round of sampling was authorized and.conducted. The third sampling ,. 

event included sampling and analysis of the four ground water monitoring 

wells for selected EPA priority pollutant fractions, consisting of 

volatile organics, base-neutral extractables and inorganics. The acid 

extractable and pesticide/PCB groups were not analyzed as they had not 

been detected in the first two rounds of sampling. Also included were 

oil and grease, Xylene, MEK, MIBK and EDB. In addition, twenty-one soil 

samples (seven locations S-09 through S-15 at O-l ft., l-2 ft. and 2-3 

ft. depths) were also collected during the third round event and 

analyzed for the EPA priority pollutant volatile organics, acid 

extractables, base-neutral extractables organic, plus oil and grease, 

Xylene, MEK and MIBK. The surface soil samples (7 total) were also 

analyzed for EP Toxicity (Cd and Cr only). Figure 6-l also shows the 

locations of the third round soil samples collected (S-09 through S-15 

plus S-09A). 

A fourth round sampling event included collecting only ground water 

samples from each well and analyzing the samples for Xylene, MEK, MIBK 

and EDB. These parameters were analyzed to verify the results of the . 

previous analytical event. No soil sampling was conducted during this 

last sampling event. 

Subsequent to Pirnie's first three rounds of sampling at Site 3, 

Navy personnel collected additional soil samples for analysis in the Q 

Area Drum Storage Yard. This sampling event was initiated by a fire 

inspector's concern regarding oil-saturated soils. As a. result of the 

Navy's sampling activity, removal of the most contaminated soil '(based 

on oil and grease and residual volatile organics) is planned as part of 

a FY-89 Military Construction project. The analytical results and 
, 

I 
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findings of the Navy's investigation are also discussed herein, Figure 

.6-2showslthe approximate 'Locations of the Navy's soil samples. 

Table 6-l summarizes the entire sampling and analysis program 

conducted,at Site 3, the Q Area Drum Storage Yard. 

6.3 GEOLOGY 

,Geological,.:,borin,g ,.logs from 'the monitoring well installations 

provide the da,ta utilized to interpret subsurface conditions at the 

site. The logs all show silts, silty sand, sands and shell fragments 

for the entire 24-foot depth for each of the borings. The individual 

soil types noted in the logs are in a random order as the material 

representS and is a compilation of previous dredging and filling 

activitieSi This area 'is located at the northern edge of the SPNC and 

is reported to be the disposal site of dredged materials excavated from 

Willoughby Bay. The presence of the dredge material explains the 

composition and depositional sequence noted in each of the logs. All 

logs indikate that the water table is about 8 to 10 feet below the 

ground surface. The boring logs are included in Appendix A. 

6.4 GROUND WATER FLOW 

Ground water elevations were taken at the Q Area Drum Storage Yard 

on December 21, 1983; August 29, 1984; April 18, 1986 and June 25, 1986. 

Table 6-2,.lists the elevations of the top of the PVC well casing and 

actual wa.ter level elevations measured. Figure 6-3 illustrates the 

, ground water contours based on the data obtained. Although the ground 

water gradient is slight, it would appear that the three perimeter wells 

at the site are not in the downgradient direction, as assumed prior to 

the monitoring well installation. Consequently, the migration of any 

constituents identified in the water column at well 03GW-01 can not be 

evaluated without additional monitoring wells. 

6 -3 
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t. . TABLE 6-1 

SAMPLING,AND ANALYSIS PROGRAM 
Q DRUM STORAGE YARD (SITE 3) 

Sample 
Date 

:.l ::‘: llJ83 - 12/83 

2 8/84 . 

3 : 4/86 

4 

Navy 

6/86 

4/86 

Ground Water Soil 
Samples ' Samples Parameters 

4 . 12 128 PP 
Oil & Grease 

4. -- 128 PP 
Oil & Grease 
Dioxin Screen 

4. 21 VOA 
;FN(Soil Only) 

PP Metals (Water Only) 
Oil & Grease 
Xylene 
MEK, MIBK 
EDB (Water Only) - 
EP Toxicity: Cd, 

Cr Only (Surface 
Soils Only) 

4. 

m- 

-- Xylene 
MEK, MIBK, EDB 

8 As, Ba, Cd, Cr, 
Pb, Hg, Se, Ag, 
PH 

Oil & Grease 
TOX 

Notation:V:i - EPA Priority Pollutants 
c EPA PP Volatile Organics 

B$ 
- EPA PP Acid Extractable Organics 
L EPA PP Base-Neutral Extractable Organics 

MEK - Methyl Ethyl Ketone 
MIBK f Methyl Isobutyl Ketone 

EDB - Ethylene Dibromide 

0 
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Table 6-2 

GROUND WATER LEVEL ,DATA 
Q AREA DRUM srofmx YARD (SITE 3) 

Elevation 
Monitoring Top-of PVC 

Well L (ft. 1 12/21/83 8/29/84 4/18/86 6/25/86 

‘:' 03GW-01 j 12.27 3.7 2.8 '3.1 2.7 
03GW-02 11.63 33 3.1 3.1 
03GW-03 12.03 i*T .)' 3'2 3.2 3.1 
03GW-04 : 12.87 4:1 3:2 3.3 2.9 

Datum: USC&GS; Mean Sea Level = 0.00 

6.5 ANALYTICAL RESULTS 

The results of the ground water analyses at Site 3 for organic, 

inorganic and special analysis compounds are summarized in Tables 6-3, 

6-4 and 6-5, respectively. Results of the soil analysis for the first 

round event are shown in Tables 6-6 and 6-7 for organics and inorganics, 

respectively. Table 6-8 shows the third round soil analytical results. 

Table 6-9 shows the results of the Navy's additional soil sampling event 

conducted on April 28, 1986. The notation utilized to identify each 

sample location utilized by Pirnie is as follows: 

o j The first two digits represent the site number; 
o The following letters indicate the type of sample; ground 

water (GW) and soil (S); and 
o The last two ,digits following the hyphen represent the 

specific location number for that particular site. 

The :data summary presented in Tables 6-3 through 6-9 includes only 

those constituents where a measurable value was identified for at least 

one location. All laboratory reports have been stored at Pirnie's 

regional 'office in Newport News and are available for Navy use upon 

request. 

. 

6.6 WATER QUALITY STANDARDS/CRITERIA 

The ground water analytical results were compared with EPA Drinking 

Water Sta:ndards, EPA Water Quality Criteria, State Water Control Board 

Ground Water Standards, and other available standards and guidelines. 
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TABLE 6-3 

.- --. 

GROUND WATER ANALYTICAL rtESULTS - ORGANICS ' 
t 

I 
0 DRUM STORAGE YARD (SITE 3) 

I 

._._._...__.._.-..__...-.--.......-.-..-----.-,,.-.-----.-.--.--.-.------.--..-.......--.--.-....-...--....-..,.--~ 

I DETECTION LIMITS I 03GW-01 I D3GW-02 I 03GW-03 I 03GW-04 Ii 
. . . ..--.-....--. _....____.__.---1-..-.-.-.- 

.,I 

VOLATILE ORGANICS ; 01 02 03 ; 01 02 03 * 
. ..-.------____._._.-.-.-.- .._._......._...-....---.-- _._....___......_.-...-.-.- 

VINYL CHLORIDE I 10 IO IO BDL 24 BDL 

--. METHYLENE CHLORIDE 1 IO IO 10 I 10 BDL BDL 

l,l-DICHLORETHANE 1 10 10 IO I 115 140 BDL 

.-.-.___.__._._._-_._----I- 

01 02 03 
..-_._.__-___._._.._._-----.- 

BDL BDL BDL 

26 NDB*" BDL 

BDL BDL BDL 

TRANS.1,2-DICHLOROETHYLENE 1 10 IO '0 I 8000 9000 5600 1 BDL BDL BDL 

.---------.---___-____I____ ; _.____._...__._.._._.-... -- 11 

01 02 03 01 02 03 Ij 
-.------........___._---I-- I . ..______._____.__...-...-. I! 

BDL BDL BDL 1 BDL BDL BDL 11 

14 14 BDL 1 14 NDB** BI 1 

BDL BDL BDL 1 BDL BDL BC : 

BDL BDL BDL 1 BDL BDL 80 

l,l,l-TRICHLOROETHANE 1 10 IO IO 1 45 42 BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL 

TRICHLOROETHYLENE 1 10 10 IO I 6000 1800 1000 I BDL BDL BDL 1 BDL BDL BDL 1 BDL BD Ei BDL BD 

1,1,2,2-TETRACHLOROETHYLENEI ID 10 '0 I 12 19 BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDI F 

TOLUENE 1 10 10 10 I- 23 BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDI 00 

I 
ACID EXTRACTABLE ORGANICS 1 I I I I iii 
._.....-_....._........-... .._.._.....-.__l_..._---I-I ____._._.._...._-.....---.- . ..-.----.-.------I..-.-... .--..--..-.-1------.-.-.... _.._.___._..__._._..--.... I I !+ 
ALL ACID EXTRACTABLE ORGANICS WERE BELOW DETECTION LEVEL I I I + 

BASE-NEUTRAL I I I I I 

't' 

g 
EXTRACTABLE ORGANICS I 

I 

..: -i 
0 . .._.._......_...I......-.. . .._._.......-...._.......- --......................... f ..__...._.....1-..--___l__l I * I .~~............~..~....~... .1.-.................-...., 4 

DI-N-BUTYLPHTHALATE I IO 10 10 11 

1 13 

BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL 

PYRENE 1 10 IO 10 BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL 
BDL 5 

BDL 

BIS(2-ETHYLHEXYLIPHTHALATE 1 ID 10 ‘0 I 130 BDL BDL 1 25 25 BDL 1 18 ia BDL 1 24 BDL BDL ; 

PESTICIDES/PCS'S I I I f I 

I 

_-._...____.___l..._..--... I ..__1_..__..____.._...-.... . . . . . . ..~.............-.-.- . . . ..---.-.-----.....-..... ---....-----I-.._----...... _.__.____._____._._..-.-... 
ALL PESTICfDES/PCB'S WERE BELOW DETECTION LEVEL I I I I 

I; 

I I I I 
. . 

1; 

NOTES: All values for ORGANICS in ug/l. LEGEND: 01 = FIRSi ROUND - DEC. 1, 1983 , 
* = Sample analyzed using a 12.5:1 dilution, thus the higher than 02 = SECOND ROUND - AUG. 29, 1984 I 

normal detection limits. 03 = THIRD ROUND - APR. 14, 1986 

NDB** = The concentration of a priority pollutant in the blank is 

greater then l/2 the detection limit and is greater than 

l/2 the concentratio'n in the sample 



TABLE 6-4 

GRWND WATER ANALYTICAL nESULTS - INORGANICS 

P DRlJM STORAGE YARD (SITE 3) 

1 DETECTION LIMITS 03GU-01 03GW- 02 
INORGANICS ..-..-.--.------ _I______._._____-__________ __-.----_--_---_-_-.-.----- 

PRIORITY POLLUTANTS I 01 02 03 1 01 02 D3*1 01 02 
_-1-_.--_--.-_--.-....----. 

BDL eDi -- 

ARSENIC, TOTAL 

CADMfUH, TOTAL 

CHROMIUM, TOTAL 

COPPER, TOTAL 

LEAD, TOTAL 

MERCURY, TOTAL 

NICKEL, TOTAL 

SELENIUM, TOTAL 

THALLIUM, TOTAL 

ZtNC, TOTAL 

PHENOLS 

1 0.05 0.05 0.05 1 0.20 

1 0.02 0.01 0.01 1 0.02 

1 0.10 0.05 0.05 1 0.10 

1 0.10 0.10 0.10 I 0.10 

1 0.20 0.05 0.05 1 0.30 

lO.0002 0.0002 0.0002 1 EDL 

1 0.10 0.10 0.10 1 BDL 

1 0.05 0.01 0.01 1 0.10 

1 0.05 0.05 0.05 1 0.12 

1 0.02 0.02 0.02 1 0.30 

i 0.01 0.01 0.01 I BDL 

BDL 

0.01 

0.10 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

0.17 

0.10 

BDL I 0.13 BDL BDL 1 0.20 

0.02 1 0.02 BDL 0.02 1 0.02 

BDL 1 0.10 0.22 BDL 1 0.45 

BDL 1 0.10 BDL BDL 1 0.10 

BDL 1 0.23 BDL BDL 1 0.32 

BDL I 0.0007 0.0003 BDL 1 0.001 

BDL 1 BDL BDL BDL 1 BDL 

BDL 1 BDL BDL BDL 1 BDL 

BDL 1 BDL BDL BDL 1 0.06 

BDL 1 0.30 0.13 0.04 1 0.40 

I BDL BDL I BDL 

BDL 

BDL 

0.25 

BDL 

BDl 

BDL 

BDL 

BDL 

BDL 

0.13 

BDL 

BDL 1 0.50 

0.09 1 BDL 

BDL 1 140.00 

BDL I -0.10 

0.24 1 BDL 

BDL 1 BDL 

BDL I BDL 

BDL I BDL 

BDL 1 0.15 

BDL 1 0.30 

I 0.01 

BDL 

EDL 

0.13 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

0.05 

BDL 

NOTES: All values for INORGANICS in kg/l. 
* =Salmple analyzed using a 12.5:l dilution, thus the higher than 

normal detection limits. 

LEGEND: 01 = FIRST ROUND - DEC. 1, 1983 

Oi = SECOND ROUND - AUG. 29, 1984 

03 = THIRD ROUND - APR. 14, 1986 

BDI ’ 

BDL 

0.08 

BDL 

BDL 

0.00078 2 

0.11 & 

BDL 2 

BDL 

0.16 8 
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TABLE 6-6 

SOIL ANALYTICAL RESULTS - ORGANICS 

FIRST ROUND SAMPLING EVENT 

G DRUM STORAGE YARD (SITE 3) 
.~““““““““~““~.L~~~“““““““““““““”””~””””~~””~””““““““““““”””””””“.“““““““.““.“““.““““~~~“~”~~~~”“~~““” 

I I 03s.05 

I 

03S-06 
IDETECTION~ ._.................. -.--- 

I 

03s.07 

I 

03s”08 
“~““““““““““““~““““““““” “““~~“““~“~~““““““““““.~ “““““~~“~“““~~““““~“~.“” 

I 
.VOCATILE ORGAK!CS. 1. LIMIT .-.I (O-lJ) C?r21)- -=3l.k I <Q-l’) (1-21) (253!)i. <.O-+'j (-$31j- f&3tji fO-$i) (1-2Cj (2-3G)f 

"_____""_""__""_""_"""~"""""""~~ _"~"""""" """""_""__~""~""""""""""" ~."""~"""~~""".""""""."" ~""""""""~~""""~"""""""~ ~"""""""""""~~~"~".~"""- 

METHYLENE CHLORIDE [ 10 ; BDL BDi BDL ; BDL BDL BDL ; 27 BDL BDL f 12 BDL BDL ; . 

TRANS.1,2-DICHLOROETHYLENE 1 10 1 BDL BDL BDL 1 1100 180 16 I 83 BDL BDL 1 BDL BDL BDL 1 

l,l,l-TkICHLOROETHANE I 10 1 BDL BDL BDL 1 27 BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

TRICHLOROETHYLENE I IO 1 BDL BDL BDL 1 7000 3600 1100 1 BDL BDL BDL 1 BDL BDL BDL 1 

1 I I 1 

ACID EXTRACTABLE ORGANICS 

I I 

I ! 
“““““““.““~“_““~~“““““~“““~““““” “““~~“““- “““““~~~“““.““““““------- I ““~~“““..““““““““““““““” “““““““~.““““““““““““““” “.~““““““~~~~.“““““~_--- I I 
PHENOL 

2,4-DlMETHYLPHENOL 

BASE-NEUTRAL 

EXTRACTABLE ORGANICS 
““~~.“““~“~“~“““““~“““~~~“” 

1,4-DICHLOROBENZENE 

N-NITROSODI-N-PROPYLAMINE 

1,2,4-TRICHLOROBENZENE 

ACENAPHTHENE 

; 500 i BDL BDL BDL 1 3400 

1 500 1 BDL BDL BDL 1 720 

I I i 

I I I 
““.“” ““““““~“” ““““““““““““““.“““““*“““~ ““Wm.” 

1 200 1 BDL BDL BDL 1 BDL 

1 200 1 BDL BDL BDL 1 BDL 

1 200 1 BDL BDL BDL 1 BDL 

1 200 I BDL BDL BDL 1 BDL 

2200 BDL 1 BDL BDL BDL 1 BDL BDL BDL i 
BDL BDL 1 4800 BDL BDL 1 BDL BDL BDL 1 

i i 
I 

I PYRENE 

BENZO(A)ANTHRACENE 

- CHRYSENE 

2,4-DINITROTOLUENE 

PHENANTHRENE 

DI-N-BUTYLPHTHALATE 

FLUORANTHENE 

PESTICIDES/PCB’S 

200 

200 

200 

200 

200 

200 

200 

BDL BDL BDL 1 BDL 

600 BDL BDL 1 BDL 

BDL BDL BDL 1 BDL 

700 BDL BDL 1 BDL 

520 BDL BDL 1 BDL 

260 BDL BDL 1 BDL 

260 BDL BDL 1 BDL 

BDL BDL 1 BDL BDL “BDL 1 2000 BDL BDL I 
BDL BDL 1 BDL BDL BDL ] 10000 BDL BDL 1 

BDL BDL 1 BDL BDL BDL 1 2000 BDL BDL 1 

BDL BDL 1 BDL BDL BDL 1 2000 BDL BDL 1 

BDL BDL 1 BDL ’ BDL BDL 1 1800 BDL BDL 1 

BDL 380 1 BDL BDL BDL 1 BDL BDL BDL 1 

BDL BDL 1 BDL BDL BDL 1 2000 BDL BDL 1 

EDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

BDL BDL 1 BDL BDL BDL 1 1800 BDL BDL 1 

BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

I 

I I 
~.““““““““““““.~~“~““““-“““.““-” 

4,4’-DDT - 

4,4:-DDE 

4,4’-DDD 

EMDOSULFAN SULFATE 

“.“..“““” I ““““.“.“.“““““““..““““-“” “““~““““““““.““““““““.“. “~“““““““.““.“““““..“““” “““““““““““.“1”““-~~“““” I I 
2.0 1 BDL BDL BDL BDL EDL BDLl BDL 2.l BDL I BDL BDL BDLl 

2.0 1 BDL BDL BDL [ BDL BDL SOLI 5.4 5.7 BDL 1 BDL BDL SOLI 

2.0 1 BDL BDL BDL 1 BDL BDL SOLI 130 160 3.7 1 BDL BDL BDLl 

2.0 1 BDL BDL BDL 1 BDL BDL BDLl B’DL BDL BDL 1 BDL 21 80’0 1 

..” 

ALL RESULTS ARE IN ug/kg; SAMIPLES WERE TAKEN IN DECEMBER, 1983 

* 
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TABLE 6-7 

SOIL ANALYTICAL RESULTS - INORGANICS 

FIRST ROUND SAMPLING EVENT 

a DRUM STORAGE YARD (SITE 3) 

/DETECTION; 

“““““.“..“““““““““““““““....“.““”””””””””””””””“““..“.“““”””.”.”““.“““““.“““.“““““““““.“““...”””““““.“““““““..” 

03s"05 03s"06 

I 

03s.07 

I 

" I 
INORGANICS 1 LIMIT 1 """..."""-----"""""--------~"""".".."""""------"""""""". """"""."..""".."""..."""."" ~~~.~...~~~'~."~~~~~~~~~~~~~ 

PRIORITY POLLUTANTS 1 (O-l') (I-2') (2-3') 1 (O-l') (l-2') (2-3') 1 (O-l') (l-2') (2-3') I (O-l') (l-2') (2-3') I 
-. """".""""""""""""""""""""""""""""""" """"""""" """"""""""""..".""""""""."" I I ““““““““““““““““““““““““““” “““““““““.““.““““..““.“““.” ““““““““.“_““______“““““““” I I I 

ANTIMONY, TOTAL 0.50 1 BDL 

ARSENIC, TOTAL 0.50 1 23 
BERYLLIUM, TOTAL I 0.02 1 BDL 

CADMIUM, TOTAL 0.02 1 2 

CHROMIUM, TOTAL I 0.10 I 16.00 

COPPER, TOTAL 

LEAD, TOTAL 

MERCURY, TOTAL 

NICKEL, TOTAL 

SELENIUM, TOTAL 

SILVER, TOTAL 

THALLIUM, TOTAL 

ZINC, TOTAL 

0.10 I 5.10 

0.20 1 28.00 

0.0002 1 0.08 

0.10 1 5.10 

0.05 1 BDL 

0.06 1 BDL 

0.05 1 22 
0.02 1 53.00 

BDL 

BDL 

BDL 

1.4 

10.00 

5.60 

34 

0.14 

3.30 

BDL 

BDL 

2 

42.00 

BDL 1 BDL 

14 1 21 
BDL 1 BDL 

1.2 1 1 

8.00 1 20.00 

1.2 1 5.20 

7.6 

0.06 

2.4 

EDL 

BDL 

12 

11.00 

23.00 

0.03 

4.20 

BDL 

1 

16 

28.00 

BDL BDL 1 

5.3 8.4 1 

BDL BDL 1 

0.5 0.6 1 

9.70 8.40 ] 

0.50 0.60 1 

8.30 5.40 ! 

0.06 0.08 

1.40 1.20 

BDL BDL 

BDL 0.30 

2.80 2.50 

9.70 9.10 

BDL BDL 1 

14 4.7 1 

BDL BDL 1 

0.5 1.3 1 

6.4 12 I 
2 1.3 1 

13 13 I 

I 

BDL 

6.5 

BDL 

1.3 

12 

4.7 

32 

0.11 

5.1 

BDL 

BDL 

2 

30 

0.24 0.03 

1.5 1.7 

BDL BDL 

BDL BDL 

6 2 

12.: 11 

BDL 

32 

BDL 

1 

17 

11 

21 

0.03 

22 

BDL 

BDL 

21 

30 

BDL 

6.2 

BDL 

1 

16 

1.8 

9.2 

0.025 

1.8 

BDL 

BDL 

9 

15 

BDL 1 

21 I 
BDL 1 

1 I 
8.4 1 

1.9 1 

71 

0.045 1 

2.4 1 

BDL i 

BDL 1 

6.6 1 

10 I- 

Note: All values taken in UG/G 

, 
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TABLE 6-8 

SOIL ANALYTICAL RESULTS 

THIRD ROUND SAMPLING EVENT 

Q DRUM STORAGE AREA (SITE 3) 

~ “..““““.“.““““....“..““““““..“““””...””.”””””.”““.“““““““””.””””...“““.“““..““.““““““.““““”””....“..“.“.““..“.“....“.“““..””””“““”“”““” 

1. 1 03s.09 103S:9AI ..- 03plO. .I _ 1)~-~.~..-- .- f -- 03s.12- I- G333.13. - i D3S..l4 .-. 1 03s.15-- 1 
IDETECTIONI . . . . - . . . . . . . I...... I.................. I.................. I.................. I........._......_. I.................. I...........__..... 1 

--.. VOLATILE ORGANICS 1 LIMIT ~(0-1’)(1-2’)~(0-1’)((0-1’)(1-2’)(2-3’)03~)~(0-1~)(1-2~)(2-3‘)~(0-1~)(1-2~)(2-3~)~ 
“.“““.““.“““.““” I I...““” ..“” ““.” “““” “““” .““” .““” “““. “““” .“.. “““” “““” .““” ““.” .““” “““. “““” .““” “.“” .““” ..;. “““” I I 

1 BDL BDL 1 BDL ; BDL BDL 
I 

10’1 BDL 13* 
I I I I I 

METHYLENE CHLORIDE 1 10 BDL I BDL BDL BDL 1 BDL BDL BDL 1 16 14 15 1 14 BDL 17 I 
I 

BASE-NEUTRAL EXTRACTABLES t 1 ; I I I I 1 1 
““““““““.““““““” I --““““” ““.. “““” “““” I”“” “““” “““” “““. “““” “I”” “““” ““.. “““” “““” “““” “.“” ““I” ““I” “““” “““” ““.” .““” I I 

330 1 BDL BDL 1 BDL ; BDL 
I I I I I I 

BUTYLBENZYLPHTHALAT~j BDL BDL ) BDL 530 BDL 1 BDL BDL BDL 1 BDL BDL BDL ) BDL BDL BDL ) BDL BDL BDL 1 

ACID EXTRACTABLES 

SPECIAL ANALYSIS 
““““““““.““““““” 

METHYLETHYLKETONE 

I I I i I i I 
- ALL BELOW DETECTION LIMIT I 

I I 

I 

I I I 

I / 

I i 

I 

I 

i 
“.“.““” “““” “.“. “““” 

I 
1 1 .““. “““” “““. “““. “.“” “.“” “““” .““” “.“” 1 ..“” “..” “““” 1 “.I. 1.1” ““.. “““” “““. “““. 1 

10 1 BDL BDL 1 BDL I BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

METHYLISOBUTYLKETONEI 

m-XYLENE 

o,p-XYLENE ! 
OIL & GREASE I 

E.P. TOXICITY I 
“““““.““““.“.““.“““” 

I 

CADMIUfl 

CHROMIUM I 

I 
” 

10 I BDL BDL I BDL I BDL BDL BDL I BDL BDL BDL I BDL BDL BDL 1 BDL BDL BDL. 1 BDL BDL BDL 1 BDL BDL BDL I 

10 I BDL BDL 1 BDL 1 BDL BDL BDL I BDL BDL BDL I BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

10 I BDL BDL I BDL I BDL BDL BDL I BDL BDL BDL I BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

25 I 140 300 1 BDL 1 BDL BDL BDL I BDL BDL BDL I BDL BDL HDL 1 140 BDL BDL 1 BDL BDL BDL 1 BDL BDL BDL 1 

I f i i I I I I I 

I 
0.01 1 BDL --- I .“” ; O.-j1 ““” “.” f 0.01 ““” ““” ; O.-J1 ““” .“” I BDL --- .“” 1 0.01 --- . . . 1 0.33 .-. . . . 1 
0.05 1 BDL --- 1 --- 1 BDL --- . . . 1 BDL . . . . . . 1 BDL . . . .-. 1 BDL --- --- 1 BDL --- --- 1 BDL --- --- 1 

I I I I I I I I I 

l =The concentratfon in the blank is greater tha’n l/2 the method detection limit and is Less than 

or equal to l/2 the concentration detected in the salmple. The concentration in the bla,nk 

is subtracted from the sample corxentration. 

--- No alnaLysis conducted. 



NAVY SOIL ANALYTICAL RESULTS 
APRIL 281 1986 I 

Q DRUM STORAGE YARD (SITE 3) 

--------------------------------------------------------------------------------~---------------------~ II 
I I SAMPLE LOCATION 

I IDETECTION 
[I -,---,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-----------------------------------~--~ 

IPARAMETER ILIMITI A I B I C I D I E I'F I G I B 
---------,,,,,,,,,-,,,,,,,,,,,,,,,,,,,,,--------------------------------------------------------------~ 

I. 

ii 

IArsenic I 

iI 

2: 
i 38 f 11 1 5 1 5 i <5 j I <5 

IBarium 1 I <20 1 c20 I <20 1 <20 1 <20 1 <20 I 
I.0 II2 j 
<20 1 <20 : 

ICadmium 0.5 1 co.5 1 co.5 1 eo.5 1 co.5 1 co.5 1 co.5 1 co.5 I co.5 2 
IChromium I 1 I 4.0 I 1.8 I Cl I <l I 2.7 I 2.3 I 1.5 I <1 
ILead 1 I 
IMercury 01 

215 
) 

01517 I 48 26 34 F 
1 

<::1 I 
co.1 

I 04f2 I 2o 
1 co.1 

f 
co.1 

I 
co.1 

I 7 
co.1 

(Selenium 
z 

I C2.5 1 C2.5 1 C2.5 1 <2.5 1 <2.5 1 C2.5 1 C2.5 1 
ISilver 

C2.5 g 

I 
1 1 1 <l i <l ; Cl 1 Cl i <l f <l i <l 1 <l '3 

IPH I 
I 

7.3 I 7.4 i 7.6 I I a 
I 13::oo I 5:*:00 

1. - 
lOi & Grease 1 6,785 I 21,300 1 10,100 

I <lOO I 1;o 
1: 5zoo 

I 
37o::oo 

i 8.i se 
I 1 4,12C f 

1 TOX I 100 I 120 I 100 I 190 I 715 I 135 1 <lOO 
I I 

I 
I 

1 I I ‘.. I I 

z w 
IEP TOX Pb I 60 1 <60 <60 1 <60 <60 <60 '- <60 <60 <60 2 
I I I I I’. I I I I I 
I ---__---,------------------------------------------------------------------------------------ $ 

Note: All detection limits in mg/kg except EP TOX Pb which is in ug/l. 

FIGURE 6-2 indicates approximate locations of NAVY soil samples. 
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These standards and/or criteria, which are listed in Tables 6-10 through 

6-14, is, identical to the information presented earlier in Section 4. 

Information from the following sources are included: 

qle 6 10 - - 

I Table 6-11 - 

Inorganics 
Table 6-12 - 

Table 6-13 - 
Table 6-14 - 

EPA Water Quality Criteria Documents, November, 
1980. 
EPA Maximum Contaminant Levels Goals (MCLG'S), 
November, 1985. . 

i 

EPA Water Quality Criteria Documents, November, 
1980. 
EPA Water Quality Criteria Documents, July, 1985. 
EPA MCL's and State Water Control Board (SWCB) 
Water Quality Standards and Criteria. 

Because 'these standards and criteria are the same as previously 

discussed in Chapter 4, a detailed explanation of each is not included 

herein. : 

6.7 SOIL, CONCENTRATION GUIDELINES 

Conckntrations of selected inorganics typically found in soils and 

sediments were prepared for comparison with Site 3 analytical data. 

Specific standards or established criteria, relative to the 

concentration of inorganics in soil or sediment for determining the 

extent of.contamination are not available; thus, a comparison must be 

made in more abstract terms. The numerical values presented in Table 

6-15 do offer some insight and general guidance on what levels are 

acceptable from different parts of the country. The data offered 

provides ia list of the median composition of inorganics in natural 

soils; EPA Region V guidelines for nonpolluted, moderately polluted and 

heavily polluted inorganic concentration(s) in sediments; EPA Region V 

screening: level concentrations requiring EP Toxicity testing of sedi- 

ments; and allowable concentrations in soils for the State of New 

Jersey. iThese values were utilized to identify soil and sehiment 

concentrations of concern. 

i 

6-5 
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TAbuE 6-10 

EPA WATER QUALITY CRITERIA DOCUMENTS - 1980 
ORGANICS 

Q DRUM STORAGE YARD (SITE 3) 

i - I 
I 

I “-““““““““‘-----------“------------------------------------------------------------ 
I PARAMETER I TOXICITY TO AQUATIC LIFE HUMAN HEALTH 
I I FRESH WATER SALT WATER INGESTION 
I --------------------_I_____ ----------------I----- -------------------I ------------------- I I I -.. 4 I ACUTE I CHRONIC I ACUTE 
IVOLATILE ORGANICS 1 W/L) 

I CHRONIC I WATER I AQUATIC I 
WV4 P/L) W/L) 

I 
--------------------------- I WWJ4 i W/L) 

IVINYL CHLORIDE 1 

----w--m--. ----------- 

NA I NA i 

-------mm 1 --------mm 1 --I------ 1 --------- ) 

NA I NA I 2 I 525 1 
IMETHYLENE CHLORIDE I NA I NA 
Il,l-DICHLOROETHANE I NA I NA 
ITRANS-1,2-DICHLOROETHYLENE ) 11,600 I NA 
Il,l,l-TRICHLOROETHANE NA I NA 
ITRICHLOROETHYLENE I 45,000 1 NA I NA I NA I 27 I 807 I 
Il,l,2,2-TETRACHLOROETHYLENEI 5,280 1 840 1 10,200 1 450 1 0.8 I 8.85 I 
ITOLUENE 17,500 1 NA 6,300 1 5,000 1 14300 1 424000 1 
I I 
IBASE-NEUTRAL I 
IEXTRACTABLE ORGANICS W/L) -WVL) W/L) I --------------------------- -------e-- i --------- i --------- 1 

IDI-N-BUTYLPHTHALATE 
IPYRENE 
IBIS(2-ETHYLHEXYL)PHTHALATE I NA I 

/ CRITERIA PUBLISHED IN FEDERAL REGISTER NOVEMBER 28, 1980. / 

I 
RISK FACTOR OF l:lOO,OOO SHOWN I 

I -----i------------------------------------------------------------------------------------- 

. i 
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TABLE 6-11 

EPA MAXIMUM CONTAMINANT LEVEL GOALS 
ORGANICS 

Q DRUM STORAGE AREA (SITE 3) 

.--------------------~~~~~~~~~~~~~~~~~~~~~~~-~-~--~---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
PARAMETER I ANALYTICAL PARAMETERS STANDARDS/CRITERIA 

---------~-----------~~~~~~ I ---e--y.---:r--.y----v --------------------~-~~~~~~~~~~~~~~~~~~~~~~--- 
-.- -. 

_ ._ - ..- 
IFED. .REG. IFED. REG. IFED. REG. IFED. REG. I 
111/13/85 (1)16/13/86 (2)16/13,'86 (3)16/13/86 (4)l 1986 (5) I 

VOLATILE ORGANICS 1°C"" (wb) I"'" (wb) !RSD (PPW i PMCL (ppb) 1 CA IX-IS (ppb) 1 
---------------------~~~~~~ -0-0-0---i-o ----------- --m-------- ----------- ------------ 
VINYL CHLORIDE 0 
METHYLENE CHLORIDE -0 z5 
l,l-DICHLOROETHANE I -0 ? 
TRANS-1,2-DICHLOROETHYLENE 1 70 
l,l,l-TRICHLOROETHANE 200 

z 
TRICHLOROETHYLENE 0 
1,1,2,2-TETRACHLOROETHYLENEI -- 
TOLUENE 2000* b 

NOTES: 
I 1. MAXIMUM CONTAMINANT LEVEL GOALS 

2. REFERENCE DOSE (for non-carcinogenic compounds) 
3:RISK SPECIFIC DOSE (for carcinogenic compounds) 
4. PROPOSED MAXIMUM CONTAMINANT LEVEL 
5. CALIFORNIA DEPARTMENT OF HEALTH SERVICES 
* PROPOSED MCLG 



".' '1BLE 6-i2 

EPA WATER QUALITY CRITERIA 
INORGANICS 

Q DRUM STORAGE YARD (SITE 3) 
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TABLE 6-13 

: 
5. 

WATER QUALITY CRITERIA - 1985 
INORGANICS 

Q DRUM STORAGE YARD (SITE 3) 

-------------L------------------------------------------------ I 
I I 

I 
1 EPA WATER QUALITY CRITERIA DOCUMENTS 1 
I -----.---------------------------------- I 

i. : 
I 
I 
(INORGANICS: 
I ---------~------------ 
CADMIUM, TOTAL 

CHROMIUM, TOTAL 

COPPER, TOTAL 

CYANIDE, TbTAL 

'LEAD, TOTAL 
I 

.- ‘ 
IMERCURY, TbTAL 

TOXICITY TO AQUATIC LIFE 
I 

SALT WATER 

0.0039 

0.016 

0.018 

0.022 

0.083 

I 0.0024 

0.0011 j 0.043 i 0.0093 
I I 

0.011 I l-l9 1 0.05 

-0.012 1 0.029 i NA 
I 

0.0052 1 O.'OOl 
I 
1 NA 

I I 
0.0032 t O-l4 1 0.0056 

I 
0.000012~ 0.0021 1 0.000025 

i 
ICMC = Criterion maximum concentration for one hour 
I 
ICCC = Criterion continuous concentration for four 

1 
dayjaverage (chronic toxicity). 

ICriteria published in Federal Register July 29, 1985 

. 
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. TABLE 6-14 

EPA MAXIMUM CONTAMINANT LEVELS AN3 
STATE WATER CONTROL BOARD WATER QUALITY STANDARDS AND CRITERIA 

INORGANICS 
Q DRUM STORAGE YARD (SITE 3) 

MCL'S 
INORGANICS I W/L) 

ANTIMONY, TOTAL 
ARSENIC, TOTAL 
CADMIUM, TOTAL 
CHROMIUM, TOTAL 
COPPER (ACTIVE) 
LEAD, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
SELENIUM, TOTAL 
THALLIUM, TOTAL 
ZINC, TOTAL 

I I 
1 ST;!ARDS I 

SW (2j WATER QUALITY CRITERIA 
STANDARDS FOR SURFACE WATERS (3) 

~ OWL) I W/L) W/J4 ----------- I ------------- ------------------------- 
w-0 I 

0.05 I 
0.0004 1 
0.05 
1.0 I 
0.05 I 
0.00005 1 

w-e I 

m-m 

0.05 
0.01 
0.05 
1.0 
0.05 
0.002 

m-m 

m-w 
63 
12 
$1 

8.6 
0.1 
7.1 

w-w j --- W-M 

w-0 

0.05 
i i 

I 

I 5-;;- 
.*: --- 

. 
58 

IPHENOLS, TOTAL 
I --- 

0.001 
I l 

0.001 
I 

1.0 
I I I I ’ I 
I --------------------_____yIII___________----------------------------------------------- I 
1 NOTES: 
I 
1 (1) Water Quality Standards, revised edition, June, 1986. 

I 

I 
I (2) denotes Surface Public Water Supplies 

I 

I 
I (3) Values shown represent Chronic criteria for Salt Water. 

! 
I 

I 
i (4) State criteria for Salt Water addresses Hexavalent(dissolved) only. I 

I 
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TYPICAL SOIL/SEDIHENT CONCERTRATIONS 

INORGANICS 

Q DRUM STORAGE YARD (SITE 3) 

. . . ..-......~..............................-......-...---. . . . . . . ..I.....-..-..~............................................................-.......... I 
1 MEDIAN CC+4POSITION OF NATURAL SOILS 1 EPA REGION V GUIDELINES 

I 

.I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~....-.......-....-.----.-..--......'-~~'.~~'.~-..~-.**-~*.~**~-~~.'~~'..~ -. 

---- _ ;.+ . ..- -.. - -...- 
..*.eee;. ..- 1 

: 
.-. . 

I 
I I 

: I 

: : SUGGESTED 

: : 1 EP TOXICITY 
I NEU JERSEY 1 

I ALLOUABLE CDNC. 1 

RANGE : TYPICAL MEDIAN 1 NONPOLLUTED : MODERATELY POLLUTED : HEAVILY POLLUTED I.SCREENING LEVELS 1 III SOIL 

1 PARAMETER 1 (FIG/KC) : WC/KG) 

I 

(HO/KG) : WC/KG) : (H'W3.3 

I 
. . . . . ..-...... 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.............. . . . . . . . . ..*................... 
/ 

W/KG) (HG/kG) I 
. . . . . . . . . . . . . . . . . . 

I 
..S......'...'... 

IAntimony 0.2 - 150 : 6 . . . : . . . : I.. >l.. : .I. 
I 

IArsenic 

(Serylliua I 

0.1 - 194 : 11 ; i3 : 3-a : .a 1 100.0 I '20 

0.01 -40 : 0.3 I il. : . . . : 1.1 
i 

. . . : . . . I 
lcackniun . 1 . 0.01 - 7 : 0.5 

I 

+ : Ir t ~6 20.0 

lchrcmiun I 5 - 3,000 : 100 *25 : 25-75 I a75 100.0 
; ..I- 

I 
3 

100 I 

ICopper 2 - 250 : 30 <25 : 25-50 I >5Q 170 

ILead LTl-888 : 29 *40 : 40-60 : ~60 I 100.0 i 100 f 
IHercury 

(Nickel 

ISeleniun 

ISilver 

lihaliiun 

[Zinc 

I 

0.01 - 4.6 : 0.098 ..I : I.. I >=I 1 4.0 
0.1 - 1,530 : 50 40 : 20-50 t >50 ..- 

0.1 - 34 : 0.4 . . . I.. : . . . 

I. 

20.0 

0.01 - a : 0.4 ; . . . j .I. : . . . 100.0 
0.1 - 0.8 : 0.2 I I.. : .I. : ..I 

) 
. . . 

1 - 2,000 : 90 c90 : 90-200 : ,200 . . . 

: I : : 
I . . . . ..*.....................................-....................-......-............................................................................. 
IOil b Grease ) --- : --- l 4000 : 1000 - 2000 : >2000 1 --- 1 --- 

1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*..................................................... 

I 
I NOTE: 1) References for values presented are available through Malcolm Pirnie upon request. 

I - I 

i 

2) Neu Jersey allowable con&ntrations in soil uere established to evaluate proposed clean-up plans associated with property transfers. 

! 

I 

l Limits not established. 

! 

I . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......*...-.......-.-.-....--.-....-----.---.....................................*....*........*......................... I 
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6.8 DATA EVALUATION 

The evaluation of organic constituents identified .in the ground 

water (Table 6-3) indicate significant concentrations of several vola-' 

tile organics'at monitoring well 03GW-01. A significant concentration 

is defined as a value which exceeds one or more of the referenced 

criteria. Monitoring well 03GW-01 is located in the immediate vicinity 

of the leaking drum storage area; an area still being used to store 

damaged 55 gallon drums. Some of the.,drums had been damaged and were . 

observed by Navy personnel during normal yard operations to be leaking 

fluids. Table 6-16 summarizes the constituents and concentrations 

identified in the ground water which.exceeded some (or all) of the water 

quality criteria presented. 

Analyticai results from the three remaining ground water monitoring 

locations indicate no significant concentrations of constituents were 

I 
present. These three wells, however, are all located (in what appears 

to be) upgradient of the leaking drum area based on the ground water 

Ilb! 
elevations measured during this study. Consequently, the extent to 

which the, volatile constituents identified at well location 03GW-01 may 

have migrated downgradient is not known. 

TABLE 6-16 

SIGNIFICAN? ORGANIC CONSTITUENTS IDENTIFIED IN GROUND WATER 
Q AREA DRUM STORAGE YARD (SITE 3) 

ANALYTICAL 
SAMPLE 

' LOCATION EVENT CONSTITUENT YL3 m 

03GW-01 2 Vinyl Chloride 24 

1,2,3 Trans 1, 2-Dichloroethylene 8000;9000;5600 

1,2,3 Trichloroethylene 6000;1800;1000 

192 1,1,2,2-Tetrachloroethylene 12;19 

1 BIS (Z-Ethylhexyl) Phthalate 130 

Inorganic constituents (Table 6-4) were identified in ground water 

samples from all four monitoring wells. The concenkati ons’ reported, in 

many cases, slightly exceeded the referenced water quality criteria (in 

6-6 
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at least' one analytical event), although not a77 exceedances were 

repeated in other sampling -events. Because the samples collected 

generally! contained suspended solids (field filtering was not 

performed), the concentrations reported are believed to be higher than 

the concentrations in the ground water only. Furthermore, the ground 

water at ;the site is not used as either a potable or non-potable water 

source: ;Consequently,-.the va7:ues reported for the inorganics are not 

considered significant. ';, 
The concentration of total chromium reported during the first event 

at well l'ocation 03GW:04 is considered invalid since the concentration 

was not repeated in subsequent analyses. The specific reason for the 

high value reported has not been determined. 

Regarding the specia7 analyses results reported (Table 6-5), no 

significant concentrations of these constituents in the ground water 

were identified. 

Concerning the results from soil sampling (Table 6-6), twelve 

samples (four locations at three depths) were analyzed during the first 

sampling event. Elevated concentrations of trans-1, 2-dichloroethylene 

(1100 ug/kg) and trichloroethylene (7000 ug/kg) were identified in the 

surface soil sample collected at l'ocation 03S-06 in the leaking drum 

storage area. The concentrations of these constituents, as expected, 

diminished somewhat with depth. However, both of these compounds were 

also identified at significant concentrations in the ground water 

samples cbollected at this location (03GW-01). The concentration of 

phenol (aicid extractable) was also elevated in soil sample 03S-06 

(sample depths of O-l and 1-2 feet), but phenol was not identified in 

the grounid water samples analyzed. No criteria is available for 

comparison! of organics with the organic constituents identified in the 

soil matrix. However, it is apparent the constituents found are the 

result of spillage from leaking drums stored in the area. 

Seven, base-neutral extractable organics were identified at location 

03S-08 and five at location 03S-05 in the 0 to 1 foot soil sample'depth 

only. TheIse constituents were not identified in significant concentra- 

tions in any of the ground water ana'lytical results. The constituents 

found are :also believed to be the result of localized leakage of drums 

stored at the yard. 

6-7 
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(I) I 

1 
1 

b 
I 

Three pesticides were identified at soil sample location 03S-07 at 

various depths sampled (Table 6-6). The pesticides identified included 

4,4'-DDT (l-2 ft.), 4,4'-DDE (O-1 ft. and l-2 ft.) and 4,4'-DDD (O-l 

ft., 1-2 ft. and 2-3 ft.). But these pesticides were not identified in 

any of the ground water analyses conducted. Again, the pesticides found 

are believed to be the result of localized 7eakage of drums stored at 

the yard. 

Several inorganics were also i$dentified in each soil sample- ,. 

analyzed during the first soil sampling event (Table 6-7). Comparison 

of the concentrations reported with the EPA Region V guidelines 

presented in Table 6-15 indicate only arsenic concentrations were 

elevated. Arsenic, which is used in both insecticides and herbicides, 

is highly toxic by. ingcztion ;cd Inhalation and is also a knotirl 

carcinogen. 

In six soil samples, concentrations of arsenic indicate heavily 

polluted soils and in five additional samples, moderately polluted soils 

based on using EPA Region V guidelines. In addition, the New Jersey 

allowable concentration in soil for arsenic was exceeded in four soil 

samples and the typical medium value reported was exceeded in six 

samples. Note the typical medium value for arsenic would be considered 

heavily polluted based on EPA Region V guidelines. Table 6-17 

summarizes the comparison of arsenic to the referenced guidelines. ~ 

The twenty-one soil samples collected and analyzed as part of the 

third round event (Table 6-8), located along the north and west 

perimeter of the yard, indicated no significant concentrations of the 

parameters analyzed were present. In addition, the analyses for EP 

Toxicity of cadmium and chromium indicated no significant leaching of 

these two metals was occurring. 

Results of the Navy surface soi analyses (8 samples) were 

presented in Table 6-9. These samples were taken along the most 

northwestern edge of the yard. Comparison of this Navy data with the 

soil concentration guidelines in Table 6-15 indicate concentratibns of 

arsenic are considered heavily polluted (EPA Region V guidelines) at 

four locations; A, B, G and H. These samples were taken at the northern 

and southern extremes of the Navy sampling area. Arsenic c'oncentrations 

* I 6-8 



COMPARISON OF ARSENIC IN SOIL WITH ~JIDELINES 
FIRST ANALYTICAL EVENT 

Q DRUM STORAGE YARD (SITE 3) 
I ! 

I ._ . . . .I --.-.---.- .- .--- -. ---.- ‘- ---,-- 
I -. .. 

EXCEEDAPltCES 
,. .!. -------------------------L---------------------------------~------------------------------------------ 

I 
. ./. 

EPA REGION V GUIDELINES ---I------------------------ I I 
I l I ---------------------------------------- 1 NEW JERSEY 1 TYPICAL . 
I [ CONCENTRATION 1 MODERATELY HEAVILY IALLOWABLE C0NC.l MEDIUM 
I LOCATION I W/G) I NONPOLLUTED POLLUTED POLLUTED I IN SOIL I VALUE i 1 
I -----------w- --------------- ----------- I ---------- -I-------- --------------- ------------ I I i z 
1 03s-05 I I I 1 z 

I 
o O-l Ft. I 23 

I 
* I * I * 1 b 

o 1-2 Ft. I BDL * I 0 

I 
o 2-3 Ft. I 14 

I 
* I I * I ;f 

I I 1 P 
1 Q3S-06 I I I : 
I o O-l Ft. I 21 

o 1-2 Ft. I i 

* 
I 5.3 * 1': 

I * 
I !f 

I 
1 z I 

I 
o 2-3 Ft. 1 8.4 I * I:. * I PO 

1 03s-07 I 
I 

I 
I 
I 

i 3 IL 
I o O-l Ft. I 6.5 I * I 2s 

I 
o 1-2 Ft. I 14 * - I I * I 

a -J 
o 2-3 Ft. I 4.7 I * 

I I I I ! 1 
1 03S-08 I I 
I o O-l Ft. I 32 

1 
* I I 

1. 1.1 
* I 

I 
o 1-2 Ft. I 6.2 * 
o 2-3 Ft. I 21 I . ‘* 

I 
* 

I I I I I i 
I -----------------------_-----_-_-_-__------------------------------------------------------------------------- I 

. 
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i are considered moderately polluted at two additional locations; C and D. 

Concentrations of lead also are considered moderately polluted at 

locations C and D, based on the EPA Region V guidelines. Sample 

locations C and D are in a drainage swale which routes surface water 

away from the leaking drum area in a northerly direction. 

] Concentrations of oil and grease identified through the Navy 
1 

sampling indicate concentrations at all sample locations are considered 

heavily,polluted based ,on the EPA Region V guidelines. Measurement of _ 
. :. 

pH on each soil sample also indicated"elevated levels (defined as 8 or 

above) at three locationsj D, E and H. EP toxicity analyses for lead, 

however, indicated that the lead present in- the soil matrix is not 

exhibiting the potential for leaching. 

6.9 CONCLUSION AND RECOMMENDATIONS 

Soil and ground water analytical results from sample locations 

03S-06 and 03GW-01, collected near the area used to store damaged 55 

gallon drums, indicate significant concentrations of five organics 

(Table 6-16) are present in the soils and are leaching into the ground 

water. These organics have been identified by EPA as having potential 

carcinogenic effects in humans and/or animals. The existence of these 

constituents is the direct result of leakage from damaged drums stored 

in the area. The extent of migration of these constituents could not be 

determined due to the absence of downgradient monitoring wells. 

Based upon evaluation of the analytical data, additional 

investigative efforts and additional monitoring wells are recommended . 

under the Characterization phase of the CS. It is recommended that two 

nested monitoring well systems be installed approximately 50 to 100 feet 

downgradient and that one additional nested well system be installed 100 

to 150 feet downgradient (due west) of we71 03GW-01. This will enable a 

determination if significant migration of contaminants is occurring. 

The nested well system proposed is intended to *intercept and 

* differentiate between shallow and deep contaminant migration. 

Each nested well system should consist of two distinct wells, with 

one well screened from about 2 feet above to 8 feet below the ground 
e 

6 -9 
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water surface (IO-foot screen interval), with a second well having the 

top .of a .JO-foot .screen l.ocatedAO feet below the bottom *of the first 

screen. This will allow for an assessment of the vertical as well as 

horizontal migration of the organics. Figure 6-4 shows the proposed 

well locations. Dependent on the depth to water table determined at the 

time of well installation, it may we71 be beneficial to install several 

piezometers forthe. sole purpose'of‘ better defining the ground water 

gradient pn the area. In this manner, the impact ,of ,tidal flushing, 
. :( 

relative to dinural changes in elevation and the corresponding effects 

it will have on the ground water gradient, can be more accurately 

determined over a much larger area. 

Regarding soil analyses conducted at Site 3, elevated 

concentrations of arsenic are present at many of the sample locations 

from the iground surface to a depth of 3-feet. Although samples were 

spread out over a relatively large area along the western portion of the 

storage yard, estimates of the horizontal and vertical extent of 

e7evated arsenic levels in the soil was not determined due to the 

absence of a uniform grid pattern for establishing sampling locations. 

There is no evidence, however, to suggest arsenic is leaching into the 

underlying ground water. 

High :concentrations of oil and grease were a'lso identified at a71 

..of the Na,vy soil sampling locations. Oil and grease concentrations, 

based on Rirnie's analyses at a somewhat different location, were not 

significant. As a result of the Navy's findings, a memo dated October 

, 10, 1986 from the Commander, Atlantic Division, Naval Facilities 

Engineering Command recommended remedial action. Although the soils 

were not c'lassified as hazardous waste, the recommended action was to 

"excavate .soil to a depth of six inches and haul to either a sanitary 

landfill or to the sludge farm at Craney Island." The removal of oil 

contaminated soils is scheduled for FY89. This excavation and removal 
. 

. operation ,ls intended to remove the most contaminated soil on the basis 
. 

of contami'nant concentrations, not volume of soil. 

It isi recognized that the source of a77 contaminants found in the Q 

Area Drum' Storage Yard is from damaged and leaking containers. The 

permeable 'sand and gravel yard may absorb some of the volatile 

6 - 10 
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constituents spilled, but does appear to be absorbing the inorganic 

..constituents leaked yfrom,:drums stored at the yard. This is largely 

substantiated by the sampling results at the site. The volume of drums 

handled make these spills and leaks inevitable. Consequently, clean-up 

through excavation of contaminated soils, without implementing proper 

precautionary measures and providing adequate protection from future 

:.. spills, is not a practical nor recommended.,long-term solution. 

Conversation with ,NAVFAC personnel..,has confirmed that the Q Area 
. T. 

Drum Storage Yard is still in active 'use for the storage of petroleum 

products 'and raw materials, including some hazardous substances; 

however, it is not and can not be used for -the storage of hazardous 

wastes. Since the Q Area is planned for continued use as a drum storage 

area for approximately the ,next five years, the area should be divided 

and segregated into areas for petroleum products and hazardous 

substances, in addition to areas for intact (non-leaking) and damaged 

(leaking) 'drums. 

0pera:ting procedures, safety measures, periodic inspections and 

emergency :containment should also be provided for, as required through a 

Spill Prevention Control and Countermeasure Plan (SPCC), to ensure 

proper handling of drums in the future. The following items are 

presented !as recommended guidelines for proper facility operations: 

o Evaluate the SPNC existing SPCC document and determine 
;applicability. Update the SPCC document, if deemed necessary. 

o Evaluate yard operations to identify and modify practices 
ltJhich contribute to drum spillage. 

o Design and construct an enclosed .area (cement pad and roof 
cover as a minimum) where damaged and/or leaking drums can be 
stored and spillage can be contained and remediated. 

o The SPCC plan, which is intended to minimize spillage and to 
enact quick clean-up procedures, should be reviewed annually 
jand up-dated every three years. 

o Periodica lly inspect site operations and monitor ground water 
ito ensure the integrity of the impermeable surface. 

. 
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e a. Implementation of these measures will have two tangible benefits; 

o Future spillage from any leaking drums will not seep into the 
underlying soils, and 

0 Storm water, which will be minimal, will not percolate 
downward through the soils and leach contaminants into the 
ground water. 

Excavation of soils, as currently- proposed by the Navy, may be. 

required prior to installation of an"impermeable surface in order to -' 

remove the oil saturated soils identified and reduce the potential for a 

fire. This decision should be based on the material selected to cap the 

site, the area1 extent of capping and the recommendations presented 

below. Conceivably, installation of only a hard surface (asphalt or 

concrete) may eliminate the fire potential identified and, consequently, 

no excavation would be needed. 

Based on the numerous recommendations presented herein, in addition 

to the lengthy scheduling time often required to perform the work, the 

following is a synopsis of recommendations for the Q Area Drum Storage 

Yard: 

1. 

2. 

3. 

4. 

Collect additional soil samples in selected areas known to be 
contaminated and analyze for metals, EP Toxicity, petroleum 
hydrocarbons (which is different then oil and grease) and 
ignitability. If the contaminated soil is confirmed not to be 
a hazardous waste by virtue of its characteristics, tz it is 
recommended to be left in place, unless subsequent 
characterization efforts suggest otherwise. 

Concurrently with soil sampling, install additional (nested) 
ground water monitoring wells plus several piezometers to 
better define the limits of contamination and more accurately 
determine ground water gradients. 

Perform additional ground water sampling, monitor the 
piezometers for soil gas vapors (organics) and provide final 
recommendations for either excavation and removal of the 
contaminated soil or capping with an impermeable liner in 
place. 

Establish appropriate run-on and run-off control measures for 
storm water from the entire storage area, regardless of what 
remediation alternative is chosen, to minimize, infiltration 
potential and sediment transport. 

6 - 12 
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e.., 7. SITE 4 - TRANSFORMER STORAGE AREA P-71 

7.1 GENERAL 

Information received from the Navy EIC prior to Pirnie's field 

investigation at Site 4 indicated that PCB contamination of soils 

already existed at the site. Based on this information, a Step 1B - 

Characterization effort was initiated in November, 1983. The following 

sections discuss the work effort, analytical results, data evaluation, 

and conclusions and recommendations for remedial action at Site 4. 

7.2 WORK'DESCRIPTION 

% - 
The work at Site 4 initially included conducting twenty-seven hand 

augered soil borings with grab sampling to a depth of 5-feet during 

November, 1983. A total of 60 soil samples were taken from the 27 

borings and analyzed for PCB's (Aroclor 1260). Aroclor 1260 is the 

specific PCB compound used by SPNC in transformer oils. 

Subsequent review of the data with Navy personnel indicated spe- 

cific areas where the extent of PCB contamination was not properly 

identified. Consequently, additional sampling was recommended. 

A second soil sampling event was conducted in August, 1984 to 

further determine the extent of PCB contamination. This second sampling 

event included collection and analysis of 65kadditional soil samples at 

18 boringilocations up to a depth of 5-feet. Figure 7-l illustrates the 

soil sampling locations and Table 7-l summarizes the sampling and 

analysis program conducted. 

Table 7-1 

SAMPLING AND ANALYSIS PROGRAM 
TRANSFORMER STORAGE AREA P-71 (Site 4) 

Sampling 
Event 

1 

2 

Sample Soil 
Date Samples 

11/83 60 

Parameters 

PCB's ' 

8/84' 65 PCB's 

. 
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TABLE 7-2 
SOIL ANALYTICAL RESULTS 

t 

CONCENTRATIONS OF AROCLOR 1260 (ug/g-ppm) 
$WWSFORMI~R STORAGE AREA P - 71 (SITE 4) 

I ---------------c---------------------------------------------------- 

I ‘I SAMPLE DEPTH (FEET) 
1 SAMPLE I -----------------u-------------------------------- 
lI.iCCATION ,I o-1 I l-2 1 2-3 I 3-4 I 415 

i 04s-01 I 
1 04S-02 
I 04s-03 :I 
I 045-04 I 

1 04s-05 1 04S-06 :I 
I 04s-07 
I 04s-08 ii 

1 04s-09 I 
I 04s-10 
I 04s-11 

:( 

I 04S-12 I 
-,, .I 04s-13 

I 04s-14 
11 

_' 1 04s-15 
I 04S-16 I 
I 04s-17 
1 04S-18 ,I 
I :- 'S-19 I 
1 t. S-20 
I 04S-21 :I 

I 046-22 1 04S-23 !I 
1 048-24 I 
1 048-25 1 048-26 :I 

I 048-27 .I 

1 048-28 I 048-29 1 
I 04s-30 II 
1 04s-31 I 

I 046-32 1 046-33 ;I 
1 048-34 4 

I 046-35 1 048-36 ;I 
1 048-37 I 046-38 ii 

1 04s-39 1 04s-40 i[ 

1 04s-41 
I 048-42 

59 I 
g/23 I 

20 I 
41 
2 I 

40 I 
93 I 

160 I 
2 I 

440 I 
2 I 
6 I 

f 11 I 
23 I 
52 i 
16 I 
57 I 

-Cl NT I 
45 I 
l-7 I 

88/45 I 
890/29 I 

770/160 I 
35 I -- I 

1 I 
2 I 

240 I 
7 I 

200 I 
2 I 
1 I 
2 I 

-Cl T 1 
-cl T I 

1 I 
34 I 

Cl T I 
-Cl T \ 
<l T 1 

-Cl NT I 
Cl NT 1 

-- I -se I -.- 
-.w 1 YW 
UI 1 
-.m I 
12 I -.w 
-.- 1 -.w I 
42 1 
u- I 
85 I 

300 1 
1 I -- I 
2 I -.w 

Y- I 
cl T I 

15 I 
6 I 
1 I 

<1 T I 
1 I 

<1 NT I 
~1 T I 

1 I 
5 I 

<1 T I 
<1 T \ 
<l T I 

u- 
we I 

2 ; I 
-.- 

? -- I 
1 I 

VW I i 
6 I 

16 I 
<1 NT I 
-cl NT .I 

66 I 
2 I 

<1 NT I 
<1 NT I 

1 I 
-- I 

1 I 
1 I 

'Cl NT I 
VW I WV I 

Cl T I 
<1 NT 1 

1 I 

-- -- 1 

-- -- I 
<1 T I 

<1 NT I 
1 I 

X1 NT I 
<l T I 

<1 NT I 
<1 NT 1 
-Cl NT I 

-- 
i, I 
-- I 

-- -- I 
-- I 
-- I 

Be 
-- I -- I 
-- I -- 
-- I -- 
mm f -- 
-- I -- I -- 
MB I -- 
-- I -- 
-- I -- 
-- I MB I 

7200 1 
<l T I 

-cl NT I 
VW 
-- 1 
-- 
-- 1' 

<l T 1 
1 I 
1 I 

Cl NT I 
WV I 

Cl NT 1 
Cl NT ( 
-Cl NT I 

-- 
we I -- I -- 
mm I SW I -- I 

Cl NT 
em 
mm 

1 
I- 

<l NT 
<B. NT 

<l T 
1 
2 

Cl NT 
Cl NT 
Cl NT 
<l NT 

-- 
Cl NT 
Cl NT 
cl NT 

-- 
-- 

7800 
Cl NT 
<l NT 

-- 
-- 
-- 
w- 

Cl NT 
<l NT 
-Cl NT 
-Cl NT 

mm 
<1 NT 
Cl NT 
Cl NT 

-- 
-- 
-- 
-- 
-- 

I I- 
- 

I ---.B---------‘--~ -‘““‘-“““““--‘----‘--“-“‘------~--- 

NOTATIOR : NT = NO TRACE 
T = TRACE 
-- = NO SAMPLE TAXEN 
9/23 = TWO SAMPLES TAKEN 

I 
, 

I 

/ ! 
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e 
4 7.3 ANALYTICAL RESULTS 

Results of the soil sampling analyses for PCB contaminated soils 

were submitted to the Navy in a letter report dated January 14, 1985.' 

Concentrations of PCB's were found to range from BDL to 7800 ug/g in the 

soil samples analyzed. The data generated adequately defined the extent 

of PCB's contaminated soils in the area. Table 7-2 lists the concentra- 

tions of PCB found and Figure 7-1, in addition to showing sampling 

locations, illustrates the area with PCB concentrations greater‘than 50 . 

w/g l 

7.4 DATA EVALUATION 

Current EPA regulations, established under the Toxic Substances 

Cuntroi Act (TSCA), indicate PCB concentrations in soils exceeding 50 

ug/g which resulted from spills, leaks and other uncontrolled discharges 

( 
i 

must be disposed of in accordance with Federal/State regulations. No 

guidelines for PCB's are currently available in the State of Virginia; 

9: 
consequently, EPA Region III policy (1986) was adopted. This policy 

states that soils containing PCB's exceeding 50 ug/g were identified as 

1 

areas subject to remedial action. 

The areas at Site 4 where PCB concentrations were greater than 50 

ug/g were determined from the soil analyses and are as outlined in 

Figure 7-1. The.volume of contaminated soils (without any contingency) 

was determined to be approximately 250 cubic yards. The majority of 

contamination was located in the top foot of material. Two locations, 

however, did have PCB concentrations exceeding 50 ug/g below the top 

soil layer. At sample location 10, a PCB concentration of 66 ug/g was 

found at a depth of 3 feet and at location 21, PCB concentrations of 

7200 and 7800 ug/g were found at depths of 4 feet and 5 feet, respec- 

tively. No samples were taken below a depth of 5 feet. 

. 

I 

4B 

I 

7.5 CONCLUSIONS AND RECOMMENDATIONS 

The conclusions and recommendations presented herein are reprinted 

from the January 14, 1985 letter report. The Navy has reviewed and 

approved removal of the PCB contaminated soils with concentrations 

greater than 50 ppm. Development of plans and specifications for 

-.I 7 -2 
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. . . 

removal of the PCB contaminated soils will be initiated once Navy 

personneL.have::received.EPA approval of the remedial action recommended. 

Once removal and disposal of PCB contaminated soils has been completed, 

which is bxpected by the end of 1987, a summary letter will be submitted 

to discufs the results of the clean-up and corresponding remedial 

action. 

. . : '. A prel,iminary review:of a,lternative remedial'.measures wasc*conducted 

to devejo:p a practical and cost-effective approach for remediation of 

the contaminated areas. As a &ult"of this preliminary review, two 

options here selected for more detailed study; encapsulation and 

removal. 

Optibn 1 was to encapsulate the contaminated area. Encapsulation 

would req,uire installation of an impermeable surface and possibly an 

impermeable slurry trench wall to isolate the area of concern. Con- 

struction: of a slurry wall would be difficult, however, because of the 

existing ,railroad tracks, buildings and other physical obstacles. In 

addition,; the area is heavily used by Navy personnel and the potential 

would exist for human exposure to PCB in connection with future con- 

struction or other on-site activities. Because of the human health 

concerns, and difficulty in construction of a containment wall, this 

.option was not considered acceptable. 

Option 2 requires excavation and disposal of all PCB contaminated 

soils wit!h concentrations greater than 50 ug/g at an approved hazardous 

waste laidfill. This option would lower PCB levels at the site below 

I the EPA Tegulatory limit of 50 ug/g. Prior to implementation of this 

option, the recommended clean-up level of 50 ug/g should be confirmed 

with both' Federal and State authorities. 

Option 2 is the recommended action by Pirnie. This option com- 

pletely removes highly contaminated material from the site and elimi- 

nates the, potential for future exposure. A preliminary cost estimate of 

$233,800 Iwas developed for this option as part of the January 1985 

letter report. This preliminary cost estimate has been revised to 

reflect March 1987 costs as shown in Table 7-3. This estimate assumes 

the soil: will be disposed of at an acceptable EPA approved chemical 

waste laidfill. Hazardous waste landfills in Model City; New York and 

7-3 
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* 
t TABLE 7-3 

PRELIMINARY COST ESTIMATE FOR REMEDIAL ACTION 

/ Excavation and Disposal of PCB Contaminated Soils 

Description 

Contractual Bonds and Insurance "1' 1. .. 
(5% of Construction Cost) 

Safety Program and Facilities 
Decontamination Trailer & Safety Equipment 

Removal and Disposal 

- Excavation & Containerization 

- Backfill Excavation 

- Transport to Secure Landfill 

'- Disposal 
(500 CY @ $29O/CY) 

- Final Site Clean-up 

I Monitoring 

Safety Equipment/Decontamination 

Subtotal 

Estimated Cost 

$ 15,700 

2,000 

a 

. - 

15,000 

6,000 

117,000 

145,000 

3,000 

4,000 

$ 315,200 

Engineering & Contingencies (35%) 110,300 

TOTAL CONSTRUCTION COST $ 425,500 

-1 
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Emelle, Alabama have been contacted and both are permitted to accept PCB 

contaminated soils. The.:estimated,quantity of material to be removed, 

500 cubic yards, includes an over excavation of one foot to insure 

removal oaf all contaminated soils. Figure 7-2 shows the proposed depths 

of excavation. 

Remedial actions for areas with contaminant levels less than 50 ppm 

3 :, are,+not proposed unless &ate or EPA regulations require it in the 

future.. Should clean-up levels, be sjgnificantly lowered, then other 
. '.. 

remedial measures, such as in-situ treatment in addition to conventional 

excavation and removal, should be considered for implementation. A 

monitoring program for sampling in-situ soils remaining after excavation 

is also necessary to insure compliance with any established limit. 

7 -4 
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.I 
t 8. SITE .5 - PESTICIDE DISPOSAL SITE V-95 

8.1 GENERAL 

The initial Site 5 investigation was conducted to determine if any 

suspected:constituents, based on the IAS report, were present in the 

ground water or soils at the site. Ground water and soil sampling was 

4 performed in ,the immediate vicinity of the .28-inch diameter vertical 

french drain used to discharge pesticide,type wastes. Based on the , . 

findings &the first sampling event, additional soil sampling was 

conductediover a larger area to better define the extent of the 

contamination present and the source of the various contaminants. Not 

all constituents identified were found to be related to the french drain 

disposal site. The following sections discuss the work effort, geology, 

analytical results, data evaluation, conclusions and recommendations for 

additional work at the site. 

8.2 WORK,DESCRIPTION 

The work effort at Site 5 initially included performing three soil 

borings with continuous soil sampling to a depth of 25-feet and instal- 

lation of.one ground water monitoring well screened from 4 to 24-feet 

below ground,surface in one of the borings. Ten soil samples from 

various depths were collected from the remaining two borings and one 

ground water sample was collected from the well. All of the samples 

were analyzed for the 128 priority pollutants previously listed in 

Chapter 4.' A 5 - peak base-neutral library search to identify up to 5 

additional pollutants (not included in the priority pollutant list) was 

also perfoimed. The 5-peak library search identifies base-neutral 

organic constituents which during analysis exhibited peaks greater than 

25 percent of the internal standard. 

The i'nformation obtained from the initial sampling verified the 

existence 'Of pesticides in the soils immediately adjacent to the french 

drain at t~he site. The pesticides were not present, however, in t'he 

water column. After reviewing the data with Navy personnel, the site 

investigat'ion was expanded to include Step 1B - Characterization. Eight 

additional! borings with continuous sampling to a depth of Ib-feet were 

8 -1 
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performed to identify the limits of contamination. Soil samples were 

collected at 2-foot increments from each boring and analyzed for the EPA 

priority pollutant base-neutral extractable organics, pesticides/PCB and' 

a5 - peak base-neutral library search. A total of 40 soil samples were 

collected. The ground water was sampled from the existing well a second 

time and analyzed for the 128 priority pollutants, the 5 - peak base- 

neutral library search and a dioxin screen. 

Based on the results of the first,two sampling events, a third , _ 
. . . . " . 

event was conducted which required -'one additional ground water sample to 

be analyzed for the EPA priority pollutant base-neutral extractable 

organics, pesticides/PCB's, inorganics, and xylene, MEK and MIBK. Ten 

surface soil samples (0 - 2 ft. depth) were also collected and analyzed 

for the EPA priority poll&& base-neulrai extrdctable organics. 

A fourth round sampling event included collection of a ground water 

sample and analyzing the sample for Xylene, MEK and MIBK. These parame- 

ters were analyzed to verify the results of the previous analytical 

event. 

Table 8-1 summarizes the sampling and analysis program conducted at 

Site 5, the Pesticide Disposal Site V-95. Figure 8-l shows the ground 

water and soil sampling locations. 

8.3 GEOLOGY . 

Geological logs from the initial soil borings were used to outline 

the subsurface conditions at this location. All borings were within 

approximately 10 feet of each other and also within 10 feet of the 

french drain used to dispose of pesticide waste. The logs depict the 

same geological conditions due to their close proximity. 

The top 15 feet of sediments are composed of fine to medium sand, 

silty sand, silt and shell fragments. No organic material was observed. 

Some gravels and pebbles, however, were noted throughout the strata. 

The boring logs indicated that the sediments are saturated with ground 
, 

water beginning at about 5 feet below the ground surface. 

The next deeper strata consists of about 2 feet of generally 

impermeable clay or sandy clay. The geological logs show that this 
. 

material is moist. 

-1 8-2 
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TABLE 8-l 

"'SAMPLI'NG .AND ANALYSIS PROGRAM 
SITE 5 - PESTICIDE DISPOSAL SITE V-95 

Sampling Samj>le 
Event Date 

1 12183 

2 B/84 

3 4/8’6 

,’ 4 6/86 

Ground Water Soil 
Samples Parameters Samples 

1 '10 128 PP 
. . I. 7. ,,5:peak Library Search 

1 40’ 128 PP (Water Only) 
B/N (Soil Only) 
Pesticides/PCB (Soil Only) 

1 

MEK, MIhK (Water bhly) 

1, -- Xyl ene 
MEK, MIBK 

. 
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t. Below the clay strata the logs show approximately 8 feet of fine to 
1 medium~grained sand ,with occasional silts and silty sand layers. The 

logs show that these sediments also are saturated with ground water for 

the entire depth of the borehole. The total thickness of the strata is 

not known: since the boring is completed within this material. 

8.4 ANALYTICAL 'RESULTS 

The results of the ground water analyses at Site 5 for inorganics, . .,. 
special analysis and the 5-peak library search of the base-neutral 

fraction are summarized in Table 8-2. All organic priority pollutant 

constituents analyzed were found to be below detection limits and, 

therefore, are not shown. 

The soil analyses, results from the first sampling event are shown 

in Tables'8-3 and 8-4. Table 8-3 summarizes the priority pollutant 

constituents identified in at least one of the soil samples. Table 8-4 

summarizes those constituents identified as part of the base-neutral 

organic 5 - peak library search performed on the soil samples. Results 

of the second round soil analysis for selected priority pollutant groups 

and the 5:- peak library search are summarized in Tables 8-5 and 8-6, 

respectively. Table 8-7 summarizes the results of the third round soil 

analyses for base-neutral priority pollutants. 

The notation utilized to identify each sample location is as 

follows: 

o ,The first two digits represent the site number; 
o ;The following letters indicate the type of sample; ground 

.water (GW) and soil (S); and 
o ,The digits following the hyphen represent the specific 

location number. 

The summary includes only those constituents where a measurable 

value was Iidentified for at least one location. All laboratory reports 

have been lstored at Pirnie's regional office in Newport News and are 

available :for Navy use upon request. 

8.5 WATER QUALITY STANDARDS/CRITERIA 

The ground water analytical results at Site 5 were compared with 

EPA Drinking Water Criteria, EPA Water Quality Criteria, State Water 

8-3 



---- - -. “. - _ . ..__. . ..__ ,___..” _,_..* - - - NBN-OO-LOO-3;13-04/01/87- - -- .’ - ‘. - _-. - I.” ,.. - . 

TABLE 8-2 

GROUND WATER ANALYTICAL RESULTS 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

I 
________-_._____-.-_------.-- ________..____._.___-----..-..------.--.-------..-----.--------------------- 

INORGANICS AND SPECIAL ANALYSES 
________________________________________------.------.-------------.-------------------------.----------. 

1 INORGANICS 
I 

I 

DETECTION LIMIT 

1 PRIORITY POLLUTANTS t 

OSGU-01 
-----.-_______._____---------------- 

I 
1 (ALL values in mg/L) 1 01 02 03 04* 1 01 02 03 04 I 
I _____________--_---I---------- I .--me ----- ----- ----- 
1 ARSENIC 0.05 0.05 0.05 --- 

I ------- ------- s-e--v- se----- l 
0.64 BDL BDL --- 1 

1 CADMIUM 0.02 0.02 0.01 --- 1 0.04 BDL 0.02 --- 1 
1 CHROMIUM, TOTAL 

! 

0.10 0.10 0.10 --- I 0.26 0.05 BDL --- 1 

1 COPPER, TOTAL ' 
I 

0.10 0.10 0.10. . --'- -1 0.24 BDL BDL --I i. 1 - 

1 LEAD, TOTAL 0.20 0.20 0.20 I' --- 1 0.72 BDL 0.17 --- 1 
1 MERCURY, TOTAL 1 0.0002 0.0002 0.0002 --- 1 0.0004 BDL 0.00041 --- 1 
1 NICKEL, TOTAL 

1 THALLIUM 

I 0.10 0.10 0.10 --- 1 0.13 BDL BDL --- 1 
0.05 0.05 0.05 --- 1 0.45 BDL BDL --- 1 

1 ZINC, TOTAL I 0.02 0.02 0.02 --- ) 1.30 0.24 0.04 --- 1 
1 PHENOLS, TOTAL 0.01 0.01 0.01 --- I 0.01 0.01 --- --- I 

) SPECIAL ANALYSIS I I I 
1 (All values in us/L) I I I 

( m-XYLENE __________-________-__________ ; ----- --- ----. --- *.-mm 10.0 ----- 5.0 

1 o,p-XYLENE I s-e --- 10.0 5.0 

' / "ETHYLETHYLKETONE 

I ____________________.----..-------------------------------------------------- I 

I 

5 PEAK BASE-NEUTRAL COMPOUNDS IDENTIFIED 

FIRST ROUND EVENT I 

I 

____________.___.._.------------..------------.------.----------------------- 

I 

x I ESTIMATE I 
COMPOUND NAME CONC.(ug/L) 

j _____________ * __._._____-__--____________________ """T-1 ~~~~--~~~~~~*~~~~~~ 

. I Benrene,Ethyl- 191 9.2 I 

lB enzene,l,3-Dimethyl- I 97 I 11 I 
I 
I lH-Indene,2,3-Dihydro- ; 98 ; 8.9 i 
I I 
I Naphthalene,l,2-Dimethyl- ; 54 1 22 I 

I I I 
I Heptadecane,2,6,10,15-Tetramethyl- I 78 I 27 I 
I __-.__--_-___---____-----.-.----.-----..------.---.------------.------------- I . 

* Fourth round analysis conducted LEGEND: 01 = FIRST ROUND - DEC. 1, 1983 
for Special Analysis only. 02 = SECOND ROUND - AUG. 29, 1984 

03 = THIRD ROUND - APR. 14, 1986 

04 = FOURTH ROUND - JUN. 25, 1986 
. 

NOTE: All ground water analytical values for Volatile Organics, Acid Extractable Organics, Base-Neutral 

Extractable Organics and Pesticides/PCB's were below detectable limits. 



TABLE 8-3 
. --.-. - . . 

SOIL ANALYTICAL ..&ULTS 

FIRST ROUND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 
----.._.--_-_-.-__-_____ _____.-.--._.___._________________I _-.__.____-___-__-__--------------.-..--.----.--.---.------------.------ 

DETECTION 1 05s01 / 

I 

LIMIT I----------------.------.--.----.-------------.- / ~~.-~~~..~.~-~~.~~ ."5'-"'-----.--....-------., 

I (41-6') (a'-10') (12'-14')(18'-20')(24'-26')1 (21-4') (6'-8') (lo'-12')(14'-16')(20'-22')l 

IVOLATILE ORGANICS WG/KG) 1 (UWG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) 1 (UC/KG) (UC/KG) (UG/KG) (U.G/KG) (UG/KG) 1 

I ---.._.---_-__.-__-_-.--..---.-----. -.-W.-*-v “““““-“--“‘---.-.--. 1 -““.‘.d“’ 1. 
.)...~ '_ 

__-_.----_..-.._.-._.-.-.--.----..--..---.... .:. _ 1 

i .. 

[Eiffy&~~~%tiE lo 110.0.- .-BDL. f3&. BDL BDL 1 a3 BDL BDL BOL BOL 1 

I I I I 
IACID EXTRACTABLE ORGANICS (UG/KG) I (UC/KG) (UG/KG) (UC/KG) (UC/KG) (UC/KG) 1 (UG/KG) (UG/KG) (UG/KG) (UG/Kk) (UG/KG) 1 

I 
-..-_._-.__-._.._.-_-..------..-.--- I --..-...- _____._-____._..__._----.-------.--. 

1 

___._._-._..---.----..--.--.-..---...-.---.-. 
ALL VALUES BELOW DETECTABLE LIMITS I 

I 
IBASE-NEUTRAL I 

I 
I I 

(UG/KG) (UG/KG) (UG/KG) (UG/KG) 1 (UC/KG) (UC/KG) (UG/KG) (UG/KGj (UC/KG) 1 
f 

IEXTRACTABLE ORGANICS <WKG) 1 W/KG) 
I 

I _..-___-.__.__1.._-.-..--..--.----.. .wma-e.ee 
1 

_____...__-_.__._I__--.---------.... I -----..---..-.-.-----..--...----.~...----..-. I 0” 
INAPHTHALENE 200 ---.- BDL BDL BDL BDL 1 1200.0 BDL BDL B'OL BDL 1 

I 

2000 1 7200.0 -... - ..e-- ---.I we..- 

1 
..-.- I-w.. .---- .-... ---.. 

I 

i 

I . . i3 . . 

IPESTICIDES/PCB~S (UG/KG) 1 (UC/KG) (UC/KG) (UC/KG) (UG/KG) (UC/KG) 1 (UC/KG) (UG/KG) (UC/KG) ‘>(UG/Kb) CUG/KG) f 
A 
0 

IINORGANICS I I I 
(PRIORITY POLLUTANTS W/G) 1 U.Ki/G) (UG/G) W/G) (UG/G) (UG/G) 1 (UG/G) (UG/G) tUG/G) W/G) W/G) 1 

I -___-______-.______-.---------.--.-- I mmw--a-we _____.____-_---.---_________________ __----__-__------------.------.-----.-------- I I 
. ICHR(~MIUH, TOTAL 0.10 I 3.40 0.31 1.50 1.40 1.40 1 2.30 1.30 0.80 2.80 1.60 1 

ICOPPER, TOTAL 0.10 I 1.10 BDL 0.74 BDL 0.72 1 0.46 BDL BDL 2.30 1.10 I 

(LEAD, TOTAL 0.20 1 BDL 0.62 1.90 0.90 1.80 I 5.50 1.30 0.40 4.60 1.60 1 

IHERCU'RY, TOTAL . 0.0002 1 0.03 0.02 0.02 0.02 0.03 1 0.02 0.02 0.03 0.02 0.02 1 

/NICKEL, TOTAL 0.10 I 1.10 BDL 1.10 0.90 0.72 1 BDL 0.84 0.80 1.80 0.90 1 

IZINC, TOTAL 0.02 1 3.40 1.20 4.10 4.50 3.60 1 5.50 4.20 3.20 10.00 4.10 1 

I _----_-_---_____-_______________________-----------------------------------------------.---*-----**-------------------------------- I 

SAMPLES COLLECTED IN DECEMBER, 1983. 

e e 
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TABLE 8-4 

? 
5-PEAK LIBRARY SEARCH 
BASE-NEUTRAL FRACTION 

SOIL ANALYTICAL RESULTS 
PESTICIDE DISPOSAL SITE V-95 (SITE 5) . 

I 
------------------------------------------------------------------------- 

SAMPLE LOCATION 05S-01 I 
I ------------------------------------------------------------------------- I 
1 DEPTH OF 1 I % I ESTIMATE I 
I SAMPLE I COMPOUND 

--------------------_y______________ m---e--- ------w---w--- I_______-__~ . 
; PURITY 1 CONC.(ug/kg) I 

l 
'. .;. .. 

I 4 
-6FT. I ; 

1 i -'-I I 
I Tridecane, 7-Methyl- 

I I I 7g I 
50,000 I 

I I Heptadecane 2,6,10,14-Tetramethyl- I 81 I 42,000 I 

1 
I I 

! 
I 

I Heptadecane 2,6,10,14-Tetramethyl- I 82 65,000 I 

i 
I i 
I Pentadecane 2,6,10,14-Tetramethyl- I 82 . 1 50,000 f 

1 
I 
I Eicosane f 83 I 24,000 f 

I I ~--~~----~~~~~ I 
I --------------------_____________c__ -------- -------------- I 

i J 
I I I 

- 10 FT. I 

I 
I Ethane,l,l,2-Trichloro- 1 96 I 200 I 
I I I 

! 
I Ethane,l,l,2,2-Tetrachloro- I 
I I 88 

280 
I I ;____________1 --------------------_y______________ L------- -------------- 

/ I I 
I 12-14 FT. I I ’ I 

I 
I Cyclopentanol,2-Methyl-,Cis- I 89 I 

I 
330 

I I I I 
I I Ethane,l,l,2,2-Tetrachloro- I 86 I 470 

I 
I f 
I Cyclohexanone,2-Chloro- I 86 I 360 I 

I ------------ 1 I 1 --------------------_u_______c______ -------- -------------- I 
I I 

1 
I 

I 18-20 FT. I 
I Cyclopentanol,2-Methyl-,Cis- I 

I 
I I 91 240 I 

I 
I I 
I Cyclohexanone,2-Chloro- I 87 I 220 I 

I I I I 
I . 

! ----------------------------------.---- ----------------------------------- 
i 

I 

I 
I No constituents were identified as part of library search 
I for the sample collected at a depth of 24-26 ft. at location ! 
1 05s-01. 

I 
I 

------------------------------ ----.--------------------------------- ------ I 
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TABLE 8-4 (cont.) 

5-PEAK LIBRARY SEARCH 
I BASE-NEUTRAL FRACTION 

SOIL ANALYTICAL RESULTS 
iPESTICIDE DISPOSAL SITE V-95 (SITE 5) 

---------------_------------------.---------------------------------------- 
SAMPLE LOCATION 055-02 

j DEPTH .OF 
I SAMPLE 
I ----------- . 

i 
I 2 - 4 FT. 

1: 
- 8 FT. 

I , 
I 

I 

1 
I 

f 
I 

I’ 
I 
I 
I 

I I 
COMPOUND 1 PU&TY 1 CO:$~Ekg) 

---1------------------.---------------- --m-w--- -------------I I- 
I I 

I . . :,. :.. I I ’ - 
I Berizene,l,3-Dimethyl- ' 

I g4 I 
320 

Undecane 

Napthalene,2-Methyl- 
1 87 I I 
I 89 I 
I 

Hexadecane,2,6,10=Trimethyl- 1 85' I 
I 

Ben;zene,l-Chloro-2-(2,2-Dichloro-l- I 
(4-,Chlorophenyl)Ethyl)- 

I 82 
I 
I 

290 

220 

380 

350 

--------------------__y_______________ j--------j-------------- 
! I 

I a 
Phenol,4-(2,2,3,3-Tetramethylbutyl)- I 83 

Ethanol,2-(Hexadecyloxy)- 

Tridecanol 

I 

1 4g 

Ben!zene,l-Chloro-2- 
I !j2 
I 

(2,2,Dichloro-2-(4-Chlorophenyl)Ethyll 80 
I 

BenSene,l-Chloro-2-(2,2-Dichloro-l- i 
(4-Chlorophenyl)Ethyl)- I 81 

I 
8,000 

I ----------------c--------------------------------------------------------- 
I 

5,100 

3,600 

5,600 

I 

3,000 

I No constituents were identified as part of library search 
i for the samples collected at depths-of lo-12 ft., and 20-22 
I ft. at location 05S-02. 

I ----------------L--------------------------------------------------------- -I 

. 

, 
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TABLE 8-5 

e f 

i 
6’ 

’ - i 
. 

19 .- / 

SOIL ANALYTICAL RESULTS 

SECOND ROUND 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

DETECTION 

BASE-NEUTRAL LIMIT *3s-01 *3S-02 *3s-03 *3s-04 l 3s-05 

EXTRACTABLE ORGANICS (UG/KG) (O’-2’) (21-4’) (4’-6’) (61-8’) (8’-10’) 
-.-------------.-------------------.----------------.---.------------------.-------------- 

CHRYSENE 200 BDL BDL BDL BDL 470 

BIS(2-ETHYLHEXYL)PHTHALATE ,. 200 BDL BDL 380 BDL BDL 

PESTICIDEWPCB’S W/KG) - 
-------------------.-------.-.-;-.-----------’-.--,--.-;--..-----..-------------------------- . 

COMPOUND PESTICIDEWPCB’S BELOU DETECTION LEVEL’ 

DETECTION 

BASE-NEUTRAL LIMIT *4s-1 l 4S-2 *4s-3 *4s-4 *4s-5 

EXTRACTABLE ORGANICS (UG/KG) (O’-2’) (2’-4’) (41-6’) (6’-8’) (8’-10’) 
------------------------------------..------------------...-..--------.-------.--.-----.-- 

S!S:2-ETHYLHEXYL)P:iTflALATE 20G 25G BDL BiiL BDL BDL 

DI-N-OCTYLPHTHALATE 200 BDL 1600 440 BDL BDL 

PESTICIDEWPCB’S WWKG) 
______________.___._____________________---..---------------------.-------------.--------- 

COMPOUND PESTICIDES/PCB’S BELOW DETECTION LEVEL 

DETECTION 

BASE-NEUTRAL LIMIT “5%01 *5S-2 *5s-3 *5s-4 *5s-5 
EXTRACTABLE ORGANICS (UG/KG) (O’-2’) (2’-4’) (4’-6’) (61-8’) (81-10’) 
---------------------------------------------------------------------------------------.-. 

NAPHTHALENE 200 BDL 200 BDL BDL BDL 
FLUORENE 200 540 BDL BDL BDL BDL 
PHENANTHRENE 200 440 BDL BDL BDL BDL 
BIS(2-ETHYLHEXYLlPHTHALATE 200 BDL BDL BDL BDL 530 

PESTICIDES/PCB’S (UG/KG) 
___________-----_----------------------------------.-------------------------------------- 

CHLORDANE 200 6300 BDL BDL BDL BDL 
4,4’-DDD 200 2100 BDL BDL BDL BDL 

DIELDRIN 200 8300 BDL BDL 570 2200 

DETECTION 

BASE-NEUTRAL LIMIT *6S-1 *6S-2 *6s-3 *6S-4 *6S-5 
EXTRACTABLE ORGANICS CUG/KG) CO’-2’) (2’-4’) (41-6’) (6’-8’) (81-10’) 
---.----.------.------------------------------------.--.-.---------------.---------------- 

DI-N-BUTYLPHTHALATE 200 BDL BDL BDL 200 BDL 
BIS(2-ETHYLHEXYL)PHTHALATE 200 BDL BDL 420 BDL BDL 

PESTICIDES/PCB’S (UG/KG) 
____-__-._-___----------------------------------.-------.--------------.------------------ 

DIELDRIN 200 1100 BDL BDL BDL BDL 

.I 
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TABLE 8-5 (CONT.) 

SOIL ANALYTICAL RESULTS 

SECOND ROUND 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 
I 

BASE-NEUTRAL DETECTION LIMIT *7s-1 *7S-2 *7s-3 *7s-4 *75-s 

EXTRACTABLEi ORGANICS (UG/KG) (O'-2') (2'.4') (41-6') (61-8') (8'.10') 
---.-----.-i-r-.-------.----.--I------..”~.~~.~.~~.~~~~~~.~~...~.~~~~~~.~~~~.......~..“. 

PHENANTHRENE 200 BDL 380 BDL BDL BDL 

FLUORANTHENE 200 BDL 300 BDL BDL BDL 

PYRENE 200 BDL 250 BDL BDL BDL 

PESTICIDES/PCB’S 
.---.----.-*---.-.--------r---------..------..-.-----------------..-.-.-----.--.---.-.-..-.. 

. : 
COMPOUND PE$TICIDES/PCB’S BELOU DETECTION LEVEL:; :. . 

BASE-NEUTRAL DETECTION LIMIT *8S-1 *8S-2 *8S-3 *8s-4 *8S-5 

EXTRACTABLE’ORGANICS CUG/KG) (O'-2') (2'.4') .(4'-6') (61-8') (8'.IO') 
..----..-*-i---.--..--....----.-..---...-..-..-..---.-------.--..--.--.--.-----.......-.-. 

EXTRACTABLE ORGANICS, BELOW DETECTION LEVEL 

PESTICIDESPCB’S 
-...-.--...*-.-..--.------r--...--.-..--.-..--..-------.-----..--.--.---.--.---.---.-.-.-....- 

COMPOUND PESTICIDEWPCB’S BELOU DETECTION LEVEL 

BASE-NEUTRAL 

EXTRACTABLE ,ORGANICS 
..I---.- . ..- _’ ~~.~.~I.~~ 

ACENAPHTHENE 

2,4-DINITROTOLUENE 

FLUORENE ; 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(A)ANTHRACENE 

CHRYSENE I 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUOkANTHENE 

, BENZO(A)PYRENE 

BENZO(G,H,I)PERYLENE 

DETECTION LIMIT *9s- 1 *9S-2 *9s-3 *9s-4 *9s-5 

CU’WG) (O'-2') (2'.4') (41-6') (6'-8') (81-10') 
. . . ..____._._.___.___--.--.----.-------.-.---.--.-..--...-......-.-.- 

200 890 BDL BDL BDL BDL 

200 BDL BDL BDL BDL BDL 

200 770 BDL BDL BDL BDL 

200 8300 BDL BDL BDL BDL 

200 1500 BDL BDL BDL BDL 

200 6100 BDL BDL BDL BDL 

200 4200 BDL BDL BDL BDL ’ 

200 1700 BDL BDL BDL BDL 

200 1700 BDL BDL BDL BDL 

200 2300 BDL BDL BDL BDL 

200 2300 BDL BDL BDL BDL 

200 1400 BDL BDL BDL BDL 

500 1500 BDL BDL BDL BDL 

PESTICIDES/PCB’S 
““““-“‘r”““‘-.-..-.-----.....---..---------.--.---..----.----..-...--.-....--.---- 

COMPOUND PESTICIDES/PCB’S BELOU DETECTION LEVEL 

BASE-NEUTRAL, DETECTION LIMI? *1os-2 *1os-2 *1os-3 

EXTRACTABLE GRGANICS W/KG) (01-2') (2'.4') (41-6') 
..-.-..--.r.C-.--.-..-.--...------.----.----.. .-e.--ew-. --------....ee.mm. 

PHENANTHRENE; 200 710 BDL BDL 

FLUORANTHENE, 200 570 BDL BDL 

PYRENE : 200 750 BDL BDL 

BENZO(A)ANTHRACENE 200 1600 BDL BDL 

CHRYSENE 200 1100 BDL BDL 

BIS(2-ETHYLHEXYLIPHTHALATE 200 BDL BDL BDL 

BENZO(B)FLUORANTHENE 200 2IbO BDL BDL 

BENZO(K)FLUORANTHENE 200 1600 BDL BDL 

*lDS-4 

(6'.8') 
.---1.1.-w 

BDL 

BDL 

BDL 

BDL 

BDL 

250 * 

BDL 

BDL 

*1os-5 

(8'.IO') 
mm.-.... 

BDL * 

BDL 

BDL 

BDL 

BDL 

EDL 

BDL 

BDL 
I 

PESTICIDEWPCB’S 

COMPOUND PESTICIDES/PCB’S BELOW DETECTION LFVFI 



I 

S-PEAK BASE' ' "'TRAL LIBRARY SEARCH 

SOIL SAMPLtz ANALYTICAL RESULTS 

SECOND ROUND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

I I 
“““““““~~““““““““~““~~.“.“.“.“““”~”””””””~”””~~“““““““““~””~”””~“““~““““““~“““““““““““““““”””.””“~““.“.““““~.~~“““~~““” I 

I I (O'"2') I (21-4') I (4'"6') I (6'-8') I (8'"10') I 
I I “.____“““_“““_..““““““” ““~~.~.~..~““““““~“~“““” “““~““““““““““““~~~.“.” “~~.“~~~“~““~“““““““““” “““““““““..““.~“““~“““” I I I I I 

I 

EST. 

CoMPOUND NAME CONC. 

I 1 PURITY ASSESS (UG/KG) 

I 

““““““““““~““~“““~“““““““~“““““.”.~~.. “~.“~“” ..“““. -I-.““” 

I 
(CYCLOTRISILOXANE,HEXAMETHYL 1 89.3 01 500 

;ANILINE,N-(3',3'-DIPHENYLSPIRO, 1 30.8 UK 240 

IFLUORENE-9,2'-OXETAN/ 

I 
IIH-1,2,4-TRIAZOL-3-AMINE,I-METHYL- 1 --- 

~ACETICACID,/BIS,~TRIMETHYLSILYL~ ; I.. 

IOXY/PHOSPHINYL/-,TRI 

;1,3-DIOXOLANE-4+ETHANOL,2- 
I 

I 

""" 

IPENTADECYL-,ACETATE 

~CYCLOTETRASILOXANE,OCTAMETHYL- i """ 

;SILANE,,BICYCLO,4.2.O,OCTA-3,7- i "_I 

IDIENE-7,8-DIYLBIS(OXY 

~TETRADECANE,~-CHLO~RO- - 
I 

--. 

I .* 

EST. 1 EST. 1 EST. 

x CONC. 1 Y. CONC. 1 X CONC. 

PURITY ASSESS (UG/KG)j PURITY ASSESS (UG/KG)I PURITY ASSESS (UG/KG) 
"""~""" .-..-. """"~"~ ""-~""~ ---.-. "~"-."" """"""" . ..-"" ~"~"~"~ I I 

I 
‘, 89.0 01 600 1 87.9 RS 

I 
32.1 UK 230 1 30.3 01 

--- 1 71.4 UK 320 1 69.9 UK 

-.. ; """ --- ; 40.0 UK 

I I 
""" I -.. --- 1 25.0 UK 

I 
""" ( .-. -.. 1 _"I 

I 
1500 I 88.2 01 

I 
1100 I 30.1 UK 

I 
710 I --- 

I 
650 1 40.1 UK 

; .;. 

770 1 --- 

I 
--- 1 ' 94.2 01 

““” ; ..- ““” ( 

I 
1100 I --- .-. I 

I 
““” ; 

I 
-.. .-- 1 

I I 
520 1 --- ““” 

I I 
630 1 --- “I. 

I 
f 
I 

--- 1 87.0 01 520 1 
I I 

--- ) 41.7 UK 

! 
-.. I I"" 

EST. 1 

x CONC. 1 

PURITY ASSESS (UG/KG>l 

NOTE: RS - REASONABLE IDENTIFICATIoN, RETENTIoN TIME COMPATIBILITY SAMPLES COLLECTED IN AUGUST, 1984. 

“01 - ISoMER OR SIMILAR COMPOUND 

UK - UNKNOWN, NOT IN NBS LIBRARY 



,cr, . 

TABLE 8-6 (CONT.) 1 

S-PEAK BASE-“. ‘“TRAL LIBRARY SEARCH 

SOIL SAMPLL ANALYTICAL RESULTS 

SECOND RWND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

05s - 04 

EST: 1 

COMPWND NAME CONC. 1 % 

I 1 PURITY ASSESS (UG/KG: 

I 

“““““““~“““~““““~“““_l---l--~~l-~----- ~~“~“~” _.-.-. ““~“““, 

f 
11,3-CYCLOPENTANEDIONE 1 71.7 01 370 

(I-“EXANOL,2-ETHYL- ; 94.8 01 290 

~DEcANE,I -CNLORO- 

/HEPTADECANE,2,6,10,14- 

ITETRAMETHYL 

I 
(ETHANE,~,I-BIS~P-ETHYLPHEN~LI- 

I 
ITETRADECANE, I-CHLORO- 

I 

I 
jI,2-BENZENEDICARBOXYLICACID, 

JDIPENTYLESTER 

! 

I 
’ ” 

,I PURITY 

-I ““““““~ 

I ““” 

I ““. 

; 82.7 01 260 I 1 --- 

I 86.2 01 390 I 1 --- 

/ / 
1 45.1 UK 230 1 --- 

; .-- --- j 85.7 

I 1 86.1 

““” ; --- 

I 
01 1100 I 86.9 

01 480 1 

I 
I 

01 590 1 --- 

01 1600 1 

I 

I 

EST. I EST. 

CONC. 1 % CONC. 

ASSESS (UG/KG)j PURITY ASSESS (UG/KG) 

EST. 1 

X CONC. 1 

PURITY ASSESS (UC/KG)1 

“.. 1 2 
““” I I ? 

NO COMPOUND z 

..- 
.1 I 

i : 

GREATER THAN 

i 

i 

..- 6 

I 

-.-:“ 2 5 X 0 F T H E 

I 

IL 

Y 

.-- CLOSEST 

i 

INTERNAL 

I 

E 

z 

01 330 1 STANDARD 

I * 

I 

IL 

““” I 

I 

I 

I 

I 

I 

NOTE: RS - REASONABLE IDENTIFICATION, RETENTION TIME COMPATIBILITY 

01 - ISOMER OR SIHILAR COMPWND 

UK - UNKNOUN, NOT IN NBS LIBRARY 

SAMPLES COLLECTED IN AUGUST, 1984. 



TABLE8-6 (CONT:) 
5.PEr." - ASE-NEUTRAL LIBRARY SEARCH f- 

SOIL SAMPLE ANALYTICAL RESULTS 

SECOND ROUND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 
~~~"~.~.""""~~~"~"~."~"."".""""""~~~~"."""""~""."" _"""~~""""""""~""~~~~~"~"~.".~~.~.~"~"~~""""""~""~".~.""~"""""""~~~~~~~"""."~"."""""""~~"~""~"""."".""""~"".-""" 

I 

05s - 05 

I 

_""""_"""""""~.~~"""_-~~.-------1-.11-1.."~~"~""""""~""~~."~...""~.~""~""""""~~~"~~~~""~~.."~."""~~"~~~"..""--"""""-" ..m..e. 

(O'"2') 
; _“““““~~~“~“.“~“~““““~““~ 

(2'"4') (4'"6') (8'-10') I 

I mwme ““~“““““~““““~““~~~“~“--“--““.~~”~”~.--”””””” I . . . . ..“~~fl.“Il.....““““~” .-.- “~“““~~~“.“““” ---- “I 
I COMPWND NAME I x EST.CONC. 1 % EST.CONC. 1 % EST.CONC. 1 % EST.CONC. 1 % EST.CONC.1 

i 1 PURITY ASSESS (UG/KG) 

I “~““““~~“~~~~““~~.“~~“““~“““““~~..~”” I . . . ..-- . . ..-- “““““~” 
PURITY ASSESS (UG/KG) 1 PURITY ASSESS (UG/KG) 1 PURITY ASSESS (UG/KG) i PURITY ASSESS (UG/KG) .i 

IOCTADECANE 1 79.0 01 11000 

I 1 77.2 01 10'000 

IPENTADECANE,2,6,10,14-TETRAMETHYL- 1 80.1 01 21000 

I I 
jHEXADECANE,2,6,10,14-TETRAMETHYL- 

I 
IEICOSANE 

I 
1 I ,4-METHANONAPHTHALENE, 1,4-DIHYDRO 

I 
ITRIDECANE,S-PROPYL- 

I’ 

81.0 01 15000 

I 
I 
I 

/3,7,11-TRIDECATRIENENITRILE, 

I 

""" 

I4,8,12-TRIMETHYL- 

I 
IcYcLoTRIsILoXANE,HEXAMETHYL- ' / ."I 

I 
IIH-1,2,4-TRIAZOL-3-AMINE,l-METHYL- ; ..- 

~HYDROXYLAMINE,O-DECYL- ; ""i 

;PHENOL,4-(1,1,3,3-TETRAMETHYLBUTYLI- ) --- 

;HEPTADECANE,2,6,10,14-TETRAMETHYL- ; .-- 

/I-HEXANOL,P-ETHYL- . ; """ 

;2,7:3,6-OIMETHANONAPHTH,2,3- 1 ."" 

jB/OXIRENE,3,4,5,6,9,9-HE I 

86.9 01 130 I --- 

I 
84.4 01 190 I --- 

I 
49.6 UK 260 1 --- 

--- 1 89.4 01 

--- ; 70.5 01 

--- 1 73.3 01 

--- ; 82.8 01 

--- 1 85.2 01 

..- ; .-- 

"". ; "I" 

I 

430 1 --- 

I 
670 1 --- 

I 
230 1 --- 

I 
230 1 --- 

I 
630 1 89.2 

--- f 94.2 

““” ; I”” 

I 

01 

01 

-.. -.- 

11000 I --- 

.-- ) "." 

--- ; 84.9 01 

""" 1 """ 

."" / "". 

I 
““” 

I 

““I 

--. 1 ““. 

I 
.“” 

I 

_“I 

--- 1 83.1 01 

""" i ."" 

I 
5400 1 82.6 01 

1 86.9 01 
4700 1 --- 
““I I 51 UK 

I 

““” I 
I 

500 1 

1500 1 

..- / 
960 1 

I 

.NOTE: RS - REASONABLE IDENTIFICATION, RETENTION TIME COHPATIBILITY 

01 - ISOMER OR SIMILAR COMPOUND UK - UNKNOWN, NOT IN NBS LIBRARY SAMPLES COLLECTED IN AUGUST, 1984.0 



TABLE 8-6 (CONT.) 

5-P’ I BASE-NEUTRAL LIBRARY SEARCH 

Sb.. SAMPLE ANALYTICAL RESULTS 

SECOND ROUND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 
““~“““~“““.“~“~~“~“_~“““~“~~“~~~””””~””~”~””~””““““~“~“~“”””””””~““““~~~“~““““~“““~“““““““”~~””~““““““““~“.“~“““““” “““““-“““““““~““““~“““~““~““~~““”””~”””””~~ 

05s - 06 

.I 

i 
~““““__.“~..~~~~~“~.__________I__ “~““~~“-“-“-.~“---~~“~~““-~“~“““~~””~”””~~””~~”.~““.““““~~~”~~”~“~““~~~~“~~~~“““~“~~~. 

I 

to'-2') 
“““““““““““.” -..-. -.-.- f........~T.‘:“:I........( 

(61-8') I 

I . ..-... .- -. 

“-“““““““““““““““~““~“” “~“~.“““.~“~” -----. ~~..~~..~~~~.I”I:!~~~.~~~~~.~ 

.I .- .-EST. 1. -EST. 4 .: -Es i --EST. 1. 

COMPOUND NAME I * CON& 

1 PURITY ASSESS (UG/KG) 

I “““““~“““““~“~“~““~~~“““““~~~“~“~”~~~” “I~““~~ -“--I- ““““““” I 
I 
1 HEXADECANE i 91.2 01 

I 
I~CTAOECANE / 84.4 01 

I 
jPENTADECANE,2,6,10,14-TETRAMETHYL- ; 85.8 01 

I 
IOCTADECANE ; 91.6 01 

~EIcoSANE ; 83.5 01 

~ACETICACIDJBIS~TRIMETHYLSILYL~ 1 ..- 

IOXY/PHOSPHINYL/-,TRI 

I 
~SILANE,,BICYCLO/L.P.O,OCTA-3.7” --- 

IDIENE-7,8-DIYLBIS(OXY I 

12.5CYCLOHEXADIEN-I-ONE,2,5- [ ““” 

IDIMETHYL-4-/(2,4,5-TRIME 

ii”-I-BENZOPYRAN-4-ONE,2-[2,6- 
I 

.-- 

(DIM~ETHOXPHEHYLI-5,6-DI 

I 
IsILANE,TRI~~ETHYLPHEHYL-/ 

I 
IETHANE,T,I.~,~-TETRAcHLoF;O- 

4100 

4700 

““1 

..- f 
I 

12000 1 --- 
I 

4100 1 --- 

I 
3500 1 --- 

x CONC. 1 % CONC. 1 X CONC. 1 X CONC. 1 

PURITY ASSESS (UG/KG)~ PURITY ASSESS (UG/KG)I PURITY ASSESS (UG/KG)/ PURITY ASSESS (UG/KG)I 
““““““” “““““” ““““““” -.-m..- ““I”“- .“““““~ ““~““~~ I I .---.. “mw-““” . . . . ..- I -..-.- “~~~I”” I 

--- ; 42.4 UK 

I 
--- 1 34.3 UK 

I 
--- 1 30.1 UK 

f 
--- 1 27.8 Ux 

I 
--- 1 38.4 UK 

““I 

-.- I / ..- 

..- I ; .“” 
I 

--- 1 NO COMPOUND; --- 

I FOUND 1 . “I” ___ ;’ 

I I 1500 1 GREATER ! Z”. .-” 

I THAN 25% 1 

1500 1 

I 

OF THE i- 

“I” 

2400 1 CLOSEST ; --- 

i INTERNAL I 
1500 1 

I 

STANDARD I 

..- 

3200 1 ; --. 
I I v.* 
I 
I 

I “““~““““__“““~““_~~~“~“““““““~~~”~~~”~~*”””””~”““~““““~~“~~~~”~”““~~~“~““““--““““~~“““““““”””~””“-““““~““““““” 
NOTE: RS - REASoNABLE IDENTIFICATIoN, RETENTION TIME CONPATIBILITY SAMPLE TAKEN IN AIIGUST, 

01 - I ‘R SIMILAR COMPWND UK - UNKNOQN, NOT IN NBS LIBRARY 

8 

60.3 UK 

I”. I 
““” I I 
““. I I 
--- ; NO COMPOUND; 

..- 
I FOUND I 

.“” 
I GREATER I 

1 THAN 25% I 
-I” 

; OF THE I 

I 
..- 

I 

CLOSEST I 

1 

INTERNAL I 
..- 

I 

STANDARD I 

..m 

I 

I 

240 1 I 
I I 

““““~““““““~~“““~““““““~~~“““~““~~””--””””~”-”” 
I 

1984. 

8 
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TABLE 8-6 (CONT.) 

S-Pr..“:~ . 3ASE-NEUTRAL LIBRARY SEARCH 

SOIL SAMPLE ANALYTICAL RESULTS 

SECOND ROUND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

“-“““““.--““~“-“““““~~.~“~““““““””.~”~””~.””~””~~“~~.“~““””~~”~~““~~.~“““““~~~“~“~~“~~~“““~”””~”““~~“~~~~.“~~““~~~~~~“““~~”~~~“~“”“.“““.“~.~““““”.”~~~“~~~~~~” 
05s - 07 I 

I 
/ “““““““““““““~~“~~““~“““““““~~~~~~”~. ~“““~““““““““““.“““““““““““““““~”~”””””””~””~””“““““““.““””””””.““~““““““““““““.~” 

(O'"2') 

I 
(2'-4'1 (41-6') (61-8') (8'"IO') I 

I _“_“__._“““““““““““._-- “““““~““““““~“““““““_-- ““““~“~“““~“““~~“~“““~~ .~~““~“~“~“~“““~~~“““~~ ~““““““~“~“.~“~..~~.~~~ I 
EST. 1 EST. 1 

COMPOUND NAME CONC. 1 X CONC. 1 X 

I 

I PURITY ASSESS (UC/KG)1 PURITY ASSESS (UG/KG)I PURITY 
““““““““““““~“..“.~~“““““““““~“~”~”””~ m”““w”. 

I 

. ...-” “““~““” ““““““” “I”““. -...... . . . . ..- 

;2,6,10-DDDECATRIEN-I-OL,3,7,11- 
I I 

1 69.2 UK 830 I NO COMPOUND 1 --- 

ITRIMETHYL-,(Z,E)- 

I HEPTADECANE,2,6,10,14- 

ITETRAMETHYL- 

I 
IETHANE,1,1,2-TRICHLORO- 

I 
IETHANE,~,~,~,~-TETRACHLORO- 

f 

I 

f 

FOUND 

GREATER 

THAN 25% 

OF THE 

CLOSEST 

INTERNAL 

STANDARD 

EST. 1 EST. 1 

CONC. 1 % CONC. 1 X 
ASSESS (UG/KG)I PURITY ASSESS (UG/KG)I PURITY 

“~““I”. “““.“” .“I”_“” 

--- 1 NO COMPOUND 

I FOUND 

01 400 1 

I. 

GREATER 

--. I THAN’ 25% 92.9 
. . ,. ,.’ 

I 
OF THE 1 87.1 

:.. 

CLOSEST I 

INTERNAL I 

STANDARD 1 

EST. 1 

CONC. 

ASSESS (UC/KG) 
“~“““” ~“~“““” 

I 
I 
I 
I 
‘I 
I 

01 230 1 
I 

01 380 1 
I 
I 
I 

NOTE: RS -‘REASONABLE IDENTIFICATION, RETENTION TIME COMPATIBILITY SAMPLE TAKEN IN AUGUST, 1984. 01 - ISOMER OR SIMILAR COMPOUND 

UK - UNKNCUN, NOT IN NBS LIBRARY 



L 

TABLE 8-6 (CONT.) 
5-p“ . BASE-NEUTRAL LIBRARY SEARCH 

SOIL SAMPLE ANALYTICAL RESULTS 

SECOND ROUND EVENT 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

---““““““““““““~“~“~.~~~--------~~~--’-””~”~”~~““~~“““~~“.””””””~~““.~~~.~~~““~~~~~“~“““~“”~~””~~~~“““~~““~.~““““~““““““~“””~”~““~~~““~~~~~.~“~~~~~”~~“~~“~~~ 

I 

05s - 08 

I 

."~"""""~"""""~~~~"~~~~""~~~"""""""""".~~~~~~~"~.""~"~~~~~.~."""""~~"."~~~"~""""""~""~".~".""~""""~"""~~~~~~~"""""~~""~ 

(O'"2') (61-B') 1 

--I- ..I **** . . . . . . . . . . . . . **-*****---w . . . . ..****.~*-***..I”I.I”ll... *--- 1 

I I EST. 1 EST. 1 

I COMPOUND NAME 

~______________________________ ---.- I”_ 

I 
IIH-1,2,4-TRIAZOL-3-AMINE,l-METHYL- 

I 
17”AZABICYCL0\4.I.G\HEPTANE,I-METHYL 

X CONC. 1 X CONC. 1 % CONC. 1 X CONC. 1 X CONC. 1 

PURITY ASSESS (UG/KG) 1 PURITY ASSESS (UGjKG) 1 PURITY ASSESS (UG/KG)I PURITY ASSESS (UG/KG)I PURITY ASSESS hIG/KG)I 

. . . ..e. “““““” ““““e-e I ~~“~~“” --.... . ..-““” I “~“~~~~ ---.-. ““““““” f ----“I” .-.--. . ..-..- I .--.... ~~~““~ ““““““” 1 
NO COMPOUNDiN COMPOUND/ 69.8 UK 570lNO COMPoUND 1 71.7 01 300 1 

FOUND I FOUND / 
I 

58.8 UK 310 I FOUND 

GREATER 

THAN 25% 

j OF THE 

I CLOSEST 

I 

I 

INTERNAL 

I 

STANDARD 

I 

GREATER 

THAN 25% i 

OF THE I 

CLOSEST I 

INTERNAL I 

STANDARD i 

GREATER 

THAN’ 25% / . . ,. 

OF THE I . . 

C L 0 ‘S E S T I 

INTERNAL I 

STANDARD I 

NOTE: RS - REASONABLE IDENTIFICATION, RETENTION TIME COMPATIBILITY SAMPLE TAKEN IN AUGUST, 1984. 

01 - ISoMER OR SIMILAR CoMPOUND 

UK - UNKNOWN, NOT IN NBS LIBRARY 



TABLE 8-6 (CONT.) 
5-pr- * BASE-NEUTRAL LIBz?ARY SEARCH 

SOIL SAMPLE ANALYTICA. RESULTS 

SECOND ROUND EVENT 

PESTICIDE DISPOSAL SITE ~1-95 (SITE 5) 

/ 

(O'-2') 

I 

(21-4') 

I 

(4'.6') I 
_______..__._------.I-- -----------..--..---.--- ._.__....__.___._______; . ..__._. r-:1!___.....; . . . ..___ ?:!"I -------, 

I % 

EST. 1 EST. 1 EST. 1 EST. [ EST. 1 

COMPOUND NAME CONC. , % CONC. , X CONC. , X CONC. , % CONC. , 

1 PURITY ASSESS WG/KG)I PURITY ASSESS WG/KG)I PURITY ASSESS (UG/KG)I PURITY ASSESS (lJG/KG)I PURITY ASSESS (UG/KG)j 
_..._..._........_.....-.-. .-.-.-- ..-... .-1.1-1 I I -.I---- -.-1-m --m-e.. . . . . ..- -em.-. mm....- -.-.-.- ..-.m- ..-.... --.--.- ---... -.e.... I I I I 

~ACETICAC*D,,B*S/(TRIMETHYSILYL~ ; 42.3 UK 

IoXY/PHOSPHINYL/-,TRI 

I I 
ISILANE,/BICYCL0/4.2/OCTA-3,7- , 36.7 UK 

IDIENE-7,8-DIYLBIS(OXY 

;2,5-CYCLOHEXADIEN+ONE,2,5- 
I 
, 31.1 UK 

/DIMETHYL-4./(2,4,5-TRIME 

;SILANE,,1,3,5-BENZENETRIYLTRIS 
/ 
, 21.3 UK 

j(OXY)/TRIS/TRIMETHYL- 

;PHENOL,4-(1,1;3;3-TETRAMET”YLBUTYL1 
I 
, 40.9 UK 

;ETHANE,I,T,P-TRICHLORO- i --. 

;ETHANE,l,l,2,2-TETRAWLORO- ; --. 

;lH-I,2,4-TRIAZOL-3-AMINE,l-MET”YL- f --- 

~UNDECANE 

. 

i -.- 

I I 

I I I I 
2700 , N 0 COMPOUNDlNO COMPoUNDlNO COMPOUND I 

FOUND 
2300 , 

I 
3200 , 

I 
1400 , 

I 
2900 , 

FOUND FOUND 

GREATER I GREATER 

THAN 25% ! THAN 25% 

OF THE 1 OF THE 

CLOSEST I CLOSEST 

INTERNAL I INTERNAL 

STANDARD I STANDARD 

! 

I . 

I 

I 

GREATER 

THAN’ 25% 
. . . . 

OF THE 

C L O’S E S T 

INTERNAL 

STANDARD 92.7 01 

89.0 01 

71.0 UK 

88.6 01 

220 , 

I 
430 , 

I 
310 , 

I 
230 , 

I 

NOTE: RS - REASONABLE IDENTIFICATION, RETENTION TIME COMPATIBILITY SAMPLE TAKEN IN AUGUST, 1984. 
01 - ISOMER OR SIMILAR COMPOUND 

UK - UNKNOWN, NOT IN NBS LIBRARY 



EST. , EST. 1 EST. 

COMPOUND NAME CONC. , % CONC. , X CONC. 

, PURITY ASSESS (UG/KG)( PURITY ASSESS (UC/KG>, PURITY ASSESS (UC/KG) 
1 . . . . . . . . . ..I.......................... , . . . . . . . . . . . . . . . . . . . . 

I 
. . . . . . . . . . . . . . . . . . . . I . . . . . . . -a.... . . . . . . . 

I 
IACET~CACID,(BIS)(TRIMETHYSILYL) 

IOXY(PHOSPHINYL)- 

I 
(SILANE,(BICYCL0<4.2.0)0CTA-3,7- 

,DIENE-7,8-DIYLBIS(OXY 

I 
1 WADECANE 

I 
,ANILINE,N-(3’,3’-DIPHENYLSPIRO 

,(FLUdRENE-9,2’-OXETAN) 

12.PROPENAHIDE,N-(4.ACETYLt4ET”YL 

,AMINO)BUTYL(3-3- 

I 
,ETHANE,1,1,2-TRICHLORO- 

;l-HEXANoL,Z-ETHYL- 

I 

I .’ 

I 

; 41.7 UK 

I 
, 39.2 UK 

I 

1 89.0 01 

,I 33.0 UK 

I 

; 23.8 UK 

I 

I . . . 

I *.. 

! 

i 
I 

I 
3200 , --- 

I 
--- INO COMPOUND 

I 

EST. i EST. , 

x CONC. , % CONC. , 

PURITY ASSESS (UC/KG), PURITY ASSESS (UC/KG), 
-we.... --.-.. . . . . . . . 

I 

. . . . . . . . . . . . . . . . . . . . 

NO COMPOUND, --- 

I 
I FOUND 

2800 , --- . . . 
I 

FOUND 
; . . . 

. 

g 

I I 

GREATER 

I 

GREATER 

I I 
B 

3700 , --- . . . I THAN 25% , THAF 25% , --- . . . I 
I 

3000 , --- . . . I 

I I 
I 

5700 , --- . . . I 

I ! 
--- , 93.0 01 300 , 

I I 

. . 

OF THE ; OF THE 

I . . 
CLOSEST 

I 

CLO’SEST 

INTERNAL , INTERNAL 

STANDARD 1’ STANDARD 

I 

NOTE: RS - REASOINABLE IDENTIFICATION, RETENTION TIME CCHPATIBILITY 

01 * ISOMER OR SIMILAR COMPOUND 

UK - UNKNWN, NOT IN NBS LIBRARY 

SAMPLE TAKEN IN AllGUST, 1984. 



.ndLE 8-7 

SOIL ANALYTICAL RESULTS 

THIRD ROUND SAMPLING EVENT 

PESTICIDE DISPPSAL SITE V-95 (SITE 5) 

BASE NEUTRAL IDETECTION 1 ass-I1 I OSS-I2 I 05s.13 [ 05s.I4* I 05s.15 I 05s.16 I 05s.I7 

EXTRACTABLE ORGANICS , LIMIT , I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . ..--.. I . . . . . . ..I. 1.--1.-1.. . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . I . . . . . . . . . 
FLIJORANTHENE 

PYRENE 

BUTYLBENZYLPHTHALAiE 

BENZO(A)ANTHRACENE 

BIS(2-ETHYLHEXYLjPHTHALATE 

CHRYSENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZOCA)PYRENE 

INDENO(I,2,3-C,D)PYRENE 

BENZO(G,H,I)PERYLENE 

, 330 

, 330 

, 330 

, 330 

, 330 

, 330 

, 330 

, 330 

I ::: 
, 330 

I BDL , BDL , . BDL , BDL , BDL , BDL , BDL 

BDL , BDL , BDL , BDL 

BDL , 3500 , BDL , 160000 

I 

BDL , BDL , BDL , 26000 

BDL , 580 , BDL , BDL 

I 

BDL , BDL , BDL , BDL 

BDL 1 BDL , BDL , BDL 

I BDL , BDL , BDL , BDL 

340 

BDL 

BDL 

BDL 

BDL 

630** 

BDL , BDL 

BDL , BDL 

BDL , BDL 
BDL , BDL 

BDi , BDL 

BD: , BDL 

BDL , BDL , BDL 1 BDL , 

BDL , BDL , BDL , BDL , 

I BDL , BDL , BDL , BDL , 

630** , BDL , BDL , BDL 1 BDL , 1300** , 

BDL 1 BD', , BDL 1 w I BDL , 710 ; 

BDL , BD!. , BDL , ‘BDL , BDL , 390 , 
BDL , BD;, , BDL , BDL , BDL , 360 , 

:* 

NOTES: All values for BASE NEUTRAL EXTRACTABLE ORGANICS in w/kg. 

ALL samples from THIRD ROUND - APR. 14, 19% 

* = Due to the sample matrix, the Base/Neutral fraction of this sample 

could not be concentrated to the routine final volme and a 10:1 dilution 

was required in order to achieve accurate and discernible results 

by GC/MS analysis. 
. 

** = Indistinguishable Isomers. 

. 

I 

05s.I8 , OSS-I9 , 05%20 , 

, (0-l') , (0-l') , 
.-......- e........ I I . . . . . ..I. I 

BDL , 530 , 540 , 

BDL , 400 , 510 , 

BDL , BDL , BDL , 

BDL , BDL , 720 , 

BDL , BDL , BDL , 

BDL , 360 , 670 , 

BDL , BDL , 1300** , 

. 



..-._ ,.,- ._. _ -- .~-. . _..-. ~~_____. -,,.a - .’ NBN-00 100-3.-l 3=04/O l/87 

d ; Control Board Ground Water Standards, and other available standards and 
I 

guidelines. These standards and/or criteria are listed in Tables 8-8 

through 8710. Criteria for organic constituents are not listed since 

none were#identified above detection limits. Information from the 

followinglsources are included: 

Inor$anics 
Table 8-8 - EPA Water Quality Criteria Document, 1980. 

' Table 8-9 - EPA Water Quality Criteria Documentj 1985. 
Table 8-10 - EPA MCL's and State Water Control Board (SWCB) ' 

Water Quality Standards and Criteria. 

These standards and criteria are the same as previously discussed 

in Chapter 4 and, therefore, a detailed explanation of each is not 

included herein. 

8.6 SOIL,CONCENTRATION GUIDELINES 

Concentrations of selected inorganics typically found in soils and 

sediments,were prepared for comparison with Site 5 analytical data. 

Specific standards or established criteria, relative to the concentra- 

tion of inorganics in soil or sediment for determining the extent of 

contamination are not available; thus, a comparison must be made in more 

abstract terms. The numerical values presented in Table 8-11 do offer 

some insight and general guidance on what levels are acceptable from 

different parts of the country. The data offered provides a list of the 

median composition of inorganics in natural soils; EPA Regional V 

q guidelines for nonpolluted, moderately polluted and heavily polluted 

inorganic,concentration in sediments; EPA Region V screening level 

concentrations requiring EP Toxicity testing of sediments; and allowable 

concentrations in soils for the State of New Jersey. These values were 

utilized to identify soil and sediment concentrations of concern. 

8.7 DATA ,EVALUATION 

Results of the ground water analyses at well 05GW-01 indicate no 

priority pollutant organic constituents exceeded the analytical detec- 

tion limits during any of the three sampling and analytical, events. 

Regarding inorganics, several constituents were identified which 

- 

8-4 



C-Y a--- -. .“-- 0.-m ---_ a -_ - -I--. 
?=3LE 8-8 

EPA WATER QUALITY CRITERIA 
INORGANICS 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

-,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,---------------------------------------------------------------------- 
I EFA WATER QUALITY CRITERIA DOCUMENTS - 1980 

I --------------------------- --------------------------------------------------------------- I 
PARAMETER TOXICITY TO AQUATIC LIFE HUMAN HEALTH 

FRESH WATER SALT WATER INGESTION 
--------------------------- ---------------------- ----------I--------- ------------------- I I I 

I ACUTE I CHRONIC I ACUTE I CHRONIC I WATER I AQUATIC I 
IINORGANICS 
I 

; PWL) 1 (MG/L) ) OWL) 1 OWL) 1 WV4 1 W/L) --------------------------- ---------- ---e--m---- -m------m ---------- ----w-m-- -----w--- 1 

IARSENIC, TOTAL 1 0.44 1 0.03 
ICADMIUM, TOTAL 1 0.003 1 0.00003 
ICHROMIUM, TOTAL 1 0.021 1 0.00029 
ICOPPER, TOTAL 1 0.022 1 0.0056 
ILEAD, TOTAL 1 0.17 1 0.0038 

( ;.;;l I NA I 
I I 

IMERCURY, TOTAL 1 0.0000017~ 0.00000057~ 0:0037 1 0.000025l 0:0001441 0.!:0146~ 
INICKEL, TOTAL 1 1.84 
ITHALLIUM, TOTAL 
IZINC, TOTAL 
I I 
IPHENOLS, TOTAL 1 2.56 
I I 
I --------------------I___________________------------------~-------------------------------- 

CRITERIA PUBLISHED IN FEDERAL REGISTER NOVEMBER 28, 1980. 
I 
I ------------------------------------u---------------------.~-------------------------------- I 



.._i ____ _ -_ _ ,. .-. _ . ,_ ,..__-_ _ ..__. i .---- ..^ . ~BN-OO~00-~3;t-3-04/01~8~ -- 
.____, I , _~ BII, “WI I 

f ’ 

TABLE 8-9 

WATER QUALITY CRITERIA - 1985 
INORGANICS 

PESTICIDE DISPOSAL SITE V-95 (SITE 5) 

I ----------.-------------------.--------------------------------- 

I 
1 EPA WATER QUALITY CRITERIA DOCUMENTS 

I I ------*--------------------------------- 

t ; I <TOXICITY TO AQUATIC LIFE 

I 
I 

1 
FRESH WATER SALT WATER 

I 

------,---------w--- ------------------- 

I CMC 1 ccc I CMC I ccc 
lINORGANICSi 
I 

I OWL) I W/L). I W/L) f OWL) ----l-----c----------- --------- --------- --------- -----c--- I I I 
(CADMIUM, TGTAL 1 0.0039 1 0.0011 I 0.043 1 0.0093 
I I I I I 

. ICHROMIUM, TOTAL 1 0.016 1 0.011 ' 1 0.05 
I i I I la10 
ICOPPER, TOTAL I 0.018 1 0.012 1 0.029 I NA 
I 
/LEAD, TOTAL 

I I I I 
1 0.083 1 0.0032 1 0.14 1 0.0056 

I I I I I 
IMERCURY, TOTAL 1 0.0024 1 0.000012~ 0.0021 1 0.000025 
I “-““““7”“““‘------------------------------------------ 

CMC = Criterion maximum concentration for one hour 

ccc = Criterion continuous concentration for four 
day'average (chronic toxicity). 

Criteria published in Federal Register July 29, 1985 



TABLE 8-i- 

EPA MAXIMUM CONTAMINANT LEVELS AFD 
STATE WATER CONTROL BOARD WATER QUALITY STANDARDS AND CRITERIA 

INORGANICS 
PESTICIDE DISPOSAL V-95 (SITE 5) 

---------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~ 
EPA SWCB (1) 

I------------- --------------------_I__________________~~~~~~~~~~~ I 
I I 

I MCL'S 
IINORGANICS W/L) 

I STA:!ARDS 1 
SW (2) I WATER QUALITY CRITERIA I 

STANDARDS 

I (MG'L) 
WVL) 

1 FOR SURFXt,TERS (3) i 

I -------------------- -------------- ----------- ------------- ---------------------~~~~ I I 
IARSENIC, TOTAL I 0.05 0.05 I 0.05 
ICADMIUM, TOTAL I 0.01 0.0004 1 0.01 I 
ICHROMIUM, TOTAL I 
ICOPPER (ACTIVE) 
ILEAD, TOTAL 8.6 
(MERCURY, TOTAL 0.1 
INICKEL, TOTAL 
ITHALLIUM, TOTAL 
IZINC, TOTAL 
I 
/PHENOLS, TOTAL I 

I ---------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 NoTES: 
I (1) Water Quality Standards, revised edition, June, 1986. I 
I 

' I (2) denotes Surface Public Water Supplies 
I 
I (3) Values shown represent Chronic criteria for Salt Water. 
I 
I (4) State criteria for Salt Water addresses Hexavalent(dissolved) only. 
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slightly exceeded some of the referenced water quality criteria during 

one or more analytical events. These values are not considered signifi- 

cant, however, since the ground water in the Site 5 area is not used as ' 

a supply source and concentrations reported were for total metals (field 

filtering was not performed) which represents the total concentration of 

the metal in solution and bound by sediments. Ground water flow 

direction was not determined since only one well was installed. 

However, it is assumed the ground water is flowing northward to the . . . . . 
..T. . . 

Chesapeake Bay. ; 

Soil samples collected and analyzed during the site investigation 

indicate elevated concentrations of two pesticides, DDT and DDD, are 

present at several depths in the immediate vicinity of the french drain. 

Concentrat?ons of. DDD ranged. from 2 0 to 36 rag/kg near the ground surface 

(2 to 8 feet) and diminished with depth. Elevated concentrations of 

chlordane and dieldrin were also identified in localized areas. 

Several base-neutral compounds were also identified in the surface 

soils at many sample locations during the second and third round soils 

analyses. These elevated concentrations of base-neutral organics are 

not believed to be from the french drain, but rather from surface runoff 

from above ground operations in the area which include scraping and 

refinishing the surfaces of small (30 to 40 feet long) Navy vessels. 

8.8 CONCLUSIONS AND RECOMMENDATIONS 

Soil samples collected within 5 feet of the french drain during 

sampling event one indicated significant concentrations of two 

pesticides; DDT and DDD. Concentrations of both pesticides were highest 

in soil near the ground surface and gradually decreased with depth. 

These pesticides were not detected in the ground water column, however, 

which substantiates the fact DDT and DDD are not soluble in water. 

Second round soil sampling also indicated that DDT and DDD had not 

migrated far from the disposal site. DDD was identified in a surface to 

2 foot sample collected about 15 feet east of the french drain, but was 

not found below this depth. Chlordane and dieldren were also identified 

- I 8-5 
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t 15-feet east of the .french drain. MO pesticides were identified in soil 

15 feet to the north, west or south of the french drain. 

The dangers related to DDT and DDD are well documented. Both 

pesticides are considered toxic by ingestion, inhalation and skin 

absorption. A total threshold limit concentration of 1.0 mg/kg in soil 

for DDT and DDD has been set in the California Administrative Code 

(January h2, 1985). Additionally, both pesticides are not biodegradable 

and, consequently, concentrations. identified will not diminish with . . .,. 
time. 

Remedial action is recommended at Site 5 to insure accidental 

exposure to DDT and DDD does not occur. Based-on the analytical data, 

it is apparent the pesticides are fixed to the soil matrix and are not 

migrating.via ground water off-site. Consequently, exposure is only 

possible if the Navy decides to excavate soils in the area. The 

industrial nature of the site and existing Navy security make the 

potentialifor this type of activity very remote. However, to further 

reduce the risk of exposure the following remedial actions are 

recorrunended: 

o Install an impermeable, hard surface over the entire area to 
effectively remove the potential for surface exposure. 

o Extend existing security fencing with locked gate to minimize the 
potepti,al for unauthorized personnel entering the area. 

o Place a sign at the locked gate entrance identifying the pesticides 
present in the underlying soils and warning against excavation in 
the area. 

Base-neutral extractable organics were also identified at several 

sample locations at the site, primarily in the surface to 2 foot depth. 

The presence of these organics are assumed to be the result of spillage 

from the existing boat repair activities taking place at the site. None 

of the base-neutral constituents were identified in the ground water 

column and consequently, no imminent threat of migration exists. + 

The installation of an impermeable, hard-surface to isolate the 

pesticide contamination will also be effective in containing the 

base-neutrals. The extent of hard-surface installation should be 

increasedi however, to fully pave the entire work and storage area. 

8-6 
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Additionally, it is recommended that on-site activities be'evaluated in 

order to minimize future contamination. Spill prevention and clean-up 

plans should also be developed and implemented. 

8-7 
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Herbert and Associates, l-td. TESTING l ENGINEERING 0 INSPECTING 
POST OFFICE BOX 64758 l VIRGINIA BEACH, VA 23464 l PHONE (804)420-2797 

TEST BORINGS AND WEl.L INSTALLATIONS 

FOR 

CAMP ALLEN LAND FILL AREA 

PESTICIDE DISPOSAL SITE 

"Q" AREA DRUM STORAGE YARD _ _I 

FIRE FIGHTING SCHOOL 

NORFOLK, VIRGINIA 

December 1983 
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, 

. , MPI-IW . 
J’. 

: \I 
l 

,. 

MPI-4W ’ 

HERBERT 8 
ASSOCIATES, LTD. 

1 CAMP ALLEN LANDFILL AREA 1 JoB:83-3454 
VIRGINIA BEACH, VA 1 -BORING LOCATIONS- 1 DECEMBER 29,1983 I-.* I .- 
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Herbert and Associates, Ltd. lL8ttNCl 0 EWOINLIIINO 0 lNlPtCTlN0 
POST OFFICE BOX 64756 0 VlRG;NIA BEACH, VA. 23464 . PHONE (804)420-2797 

f . LOG OF BORING FILE NO. 83-3545 
. 

PROJECT IDENTIFICATION cAMp ALLEN (NACIP) LOCAT,ONNorfolk, va. 

.z 
BORING NO. 'MP' - " TYPE DRILL Acker TH Malcolm Pirnie 

. 
CLIENT 

.bATE STARTED 11/10/83 DATE COMPLETED 11/10/83 DRILLER P.Herbert 

[ZASING LENGTH -- DIA.-- WATER ELEV: lMMEDlATE'7' AFTER- HRS.- 

TYPE SAMPLER ** LENGTH 30” ,,,A 2"00 . SURF. ELEV. 

2 

* i4 

i 
6 -I 

!i 6 
0 

8, 
*-----I 4 I 
i 

2-11 
28-23 
32-30 
25-16 
10-8 

8-4 

;I': 

lU5 
14-15 
16-16 

1 i-70 

;:; 

;:; 
6-8 
9-10 
8-10 

11-11 
13-i3 
16-16 

SAMPLE DESCRIPTION SAMPLE NO. 

Dark brown silt with sheil hash, organics & gravel S-l 

Brown silty sand, Damp 

Brown silty sand, Damp 

Brown sand, silt - wet 

Light gray silty sand, saturated 

Light gray silty sand, saturated 

Light brown silty sand, wet 

Mottled light brown silt with gray clay, moist 
Mottled light brown silt with alternating gray enlo;;;dy 

clay 
Mottled light brown silt with alternating gray and sandy 

clay - moist 

Light brown silty sand - wet 

Light brown silty sand - wet 

Bottom of boring 24,O' 

Screen 24'4" - 4'4" 
Stand pipe 4'4" - 0" ‘ 
Stick up 2'8" 
Sand 25' - 3' 
Bentonite 3' - 1'7" 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 * 

s-11 

s-12 

.TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 inch fall. 

exclusive use of the client to whom they are addressed. The use of our name must rf%XivO Our prior written approval. Our letters and 
tested and/or Inspected. and are not necessarily Indicative OfAe qualities of apparently indentical or similar products. 
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Herbert and Associates, Ltd. TLlTlNO 0 EMOlNEERlNO 0 ‘MaPECTIN 
POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

LOG OF BORING FILE NO. 
83-3545 

PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (NA'CIP) LOCATION Norfolk, Va. 

BORING NO. ' MPI-2 w TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

i. DATE STARTED ll/ld/83 DATE COMPLETED 11/14/83 DRILLER P. Herbert 

2ASING LENGTH -- DIA. -- WATER ELEV:lMMEDlATE 7' AFTER- HRS..- 

l-YPE SAMPLER SS i-. LENGTH 30” DIA. 2"OD SURF.ELEV. 

-==I 6 
- 

4 8-7 

6 

3 El- 
-y---l 8-7 
0 - 0 

z- - 
4.1 13-16 

2 

7.-g 
4 13-16 

5 51 

- 

3 

2 3 

2 

SAMPLE DESCRIPTION 

&own silt with organics, brick & concrete hash 

Brown silt with gray shell hash 

Red shell hash - silty 

qray shell hash, wet,'silty 

Gray shell hash, wet, silty 

Olive gray silty sand 

0,live gray silty sand - wet 

Gray & light brown silty sand - wet 

Light brown silty sand .= wet 

Light brown silty sand - wet 

L!ght brown and gray silty sand - wet 

Light gray silty sand - wet 

Bottom of boring 24.0' 

Screen 24'2" - 4'2" ' 
Standpipe 4'2" - 0' 
Stick up 2'10" 
Sand 24'6" - 3' 
Bkntonite 3' - 2'5" 

SAMPLE NO 

S-l 

s-2 

s-3 

s-4 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

:TANDAAD PENETRATION JNDICATED FOR. EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound+lammerwlth a 30 inch fall. 
‘w letters and reports are for the excluswe &e of the client to whom they are addressed. The use of our name must receive OUT prior Written apprOVaf. DUr tetters and 
!PortS apply Only IO the sample tested and/or Inspected, and are not necessarily Indicative of the qualities of apparently lndentical Or Similar produpts. -. - 
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-er-bert arxl Associates, Ltd. fElTIN 0 ENQINLfRlNO e INiC~CllNO 

e 

POST OFFlCE BOX 64758 l VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

a LOG OF 5ORING FILE NO. 
83-3545 

. 

)ROJECT IDENTIFICATION CAMP ALLEN LANDFILL (NACIP) LOCATION Norfolk, Va. 

YORING NO. * MPI-3W 
j 

TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

>ATE STARTED 11/14/83 DATE COMPLETED 11/14/83 DRILLER P. Herbert 

;ASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE ” AFTER- HRS.- 

‘YPE SAMPLER ss LENGTH 30” DIA. 2”oD SURF. ELEV. 

-I 3-6 
7 

3-l 3-l 
l-l 
;:; 

! 8-9 

, Zl 
22-23 
25-34 

4-13 
24436 

SAMPLE DESCRIPTION 

Dark gray silt with organics and concrete 

Brown silt with glass, concrete hash & sand 

Brown silt with glass, concrete hash, sand & organics 

Brown silt with glass 

Glass 

Light brown silty sand - wet 

Light brown silty sand - wet 

Light brown silty sand - wet 
, 

Gray sandy silt - wet 

Gray sandy silt - wet 

Gray silty sand, wet with gravel 

Gray silty sand - wet 

Bottom of boring 24.0' 

Screen 24'4" 4'4" . - 
Standpipe 4'4" - 0' 
Stick up 2'8" 
Sand 25' - 3' 
Bentonite 3' - 2' 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 . 

s-10 . 

s-11 

s-12 

rANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 mch fall. 

r 

b 

kiters and reports are for the exclusive use of the client to whom they are addressed. The use of our name must receive Our prior Written approval. Our letters and 
ortS apply only to the sample tested and/or inspected. and are not necessarily indicative of the qualities Of apparently indentical Or similar products. 

. 
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Herbert and Associates, Ltd. 
Tf8TINO 0 ENOINI~IINO 0 IHIILCllNO 

POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 
0 

t LOG OF BORING FILE NO. 83-3545 * 

ROJECT IDENTI’FICATION ; CAMP ALLEN LANDFILL ‘(NACIP) LOCATION Norfolk,.Virginia 
a: 

ORING NO. ’ Mf’-I-4W : TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

ATE STARTED ’ 11/12/83 DATE COMPLETED li/12/83 DRILLER P. Herbert 

ASING LENGTH -- ‘DIA. -- WATER ELEV: IMMEDIATE a**’ AFTER- j-lRS. - 

YPE SAMPLER Ss : LENGTH 30” DIA. ~2” *D SURF. ELEV. 

, A.. 

ANDARO PENETRATION tNOlCATED FOR EACH fj tNC(-(ES OF DRIVE OF SPLtT TUBE SAMPLED, utilizing a 140 Pound trammer With a 30 inCh fatt. 
r letters and rePOrb are for the exclusive US&of the Client to Whom they are addressed. The use of our name mU5t reC0iVe Our Prior Wrkten SPPrOVSf. DUr fOttOr5 and 
V’S arwv nntv to the pam(rlr tp+e and?d insperteci and arc ,-,,~t nerps$arilv inrlir.Wivp nf the owalittr?s Of aDparentlY indentkal Or similar PrOducts . .- 

SAMPLE DESCRIPTION 

BroHn fine sand and silt 

Brown fine sand and silt 

Brown sand with little silt *Red fluid leaking out 
of spoon 

Grading to gray sand 

Gray sand 

Gray sand 

Graj .sand I 

Grai sand 

Gray sand 

Graj sand 

Gray sand - 

Gray sand 

*NOTE: Red fluid - al'ooks like hydraulic fluid, went to 
respirators 

Screen 24'6" - 4'6" 
Stand Pipe 4'6" - 0 
Stick-up 2'6" 
Sand 3' 
Bentonite 3' - 2' 

Bottom of boring 24.0' 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 



Her-be@ and Associates, Ltd. 
‘rtltl+O l fWOlWLCllNO 0 INSPLClINO 

POST OFFlCE BOX 64758 l VlRGiNIA BEACH. VA. 23464 . PHONE (804)420-2797 

4. LOG OF BORING FILE NO. 8i-3545 

;ROJECT IDENTIFICATION CAMP ALLEN LANDFILL (NACIP) 
LOCATION Norfolk, Va. * 

30RING NO.’ l 
MPI-5W TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

DATE STARTED 11/12/83 DATE COMPLETED 11/12/83 DRILLER P.Herbert 

ZASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 6*o’ AFTER- HRS. - 

l-YPE SAMPLER sS LENGTH -- DIA. 2”OD’ SURF. ELEV. 

DEPTH 
STD. PEN. 

IN)” 

=I- 2 
PI 
1 . 

-=t- 
6 

SAMPLE DESCRIPTION SAMPLE NO. 

Brown silt with organics 

Brown & dark gray sandy silt 

Black sandy silt, saturated 

Olive gray silty clay and *peat, Moist 

Brown sandy silt, wet 

Light gray sandy silt, staurated 

Light gray silty sand, saturated 

Light gray silty sand, saturated 

Light brown silty sand, saturated 

Light brown silty sand, saturated 

Light brown silty sand, saturated 

Light brown silty sand, saturated 
._..- .. 

Bottom of boring 24;O' 

Screen 24'6" - 4'6" 
Stand Pipe 4'6" - 0 
Stick-up 2'6" 
Sand 25' - 3' 
Bentonite 3' - 2' 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 * 

rANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 Pound hammer with a 30 inch fall. 

r 

- I: 

letters and reports are for the exclusive use of the client to whom they are addressed.The use of our name must receive our Prior written approval. Our letters and 
Orts apply only to the sample tested and/or inspected, and are not necessanly indicative Of the qualities of apparently indenticat or similar products. 

. . 
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ORING NO. * MPI-6W 
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Herbert .and Associates, Ltd. 
TLITINO 0 IWOlNlLIlNO 0 IN8CLCTlNO 

POST OFFICE BOX 64758 i VIRGINIA BEACH, VA. 23464 0 PHONE (804)420-2797 

LOG OF BORING FILE NO. 83- 3545 

CAMP ,ALCEN LANDFILL (NACIP) LOCATION Norfolk, Va. 

TYPE DRILL Acker TH CLIENT Malcolm Pirnie - 

.. ATE STARTED 11/12/83 DATE COMPLETED 11/12/83 DRILLER P. Herbert 

ASING LENGTH -- : DIA. -- WATER ELEV: IMMEDIATE 4*o’ AFTER- HRS. m 

.,YPE SAMPLER Ss LENGTH ‘30” DIA. 2”OD SURF, ELEV. 

I 
-1 

--I 
1 

2-5 

1;-; 
10-Z 

5-5 
7-7 

p:p 
4-3 

;:; 
5-6 
7-7 

;:; 

;:g 

;I"6 
6-6 

SAMPLE DESCRIPTION 

Dark gray silt with sand and organics 

Lig~ht brown silty sand 

Brown sandy silt 
'Brown sandy silt, wet 

Brown and gray silty sand - Wet 

Brown and gray silty sand - Wet 

Light brown silty sand, Wet 

Light brown silty sand, Wet * 

Light brown silty sand, Wet 

Light brown silty sand, Wet 

Light brown silty sand, Wet 

Light brown silty sand, Wet 

Light brown silty sand, Wet 

Bottom of boring 24%b' 
Screen 23'11" - 3'11" , 
Stand Pipe 3'11" - 0 
Stick-up 3'1" 
Sand 24' - 3' 
Bentonite 3' - 2' 

SAMPLE NO. 

s-2 

s-3 

s-4 

S-6 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

4NDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 ircch fall. 
letters ano reports are lor the exclusive use of the client to Whom they are addressed. The Use of our name must receive our prior Written approval. Our letters and 

Xts a@cb Onlv to the samcle tested and/of mscected and are not necessarilv indicative of the oualitles of apparently indentical Or slmllar products. 
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B-15w 
a a 

B-18 
l 

B-17W 

B-13W 

B-12 . 

l 
_ . . . . ..- .,. i 

. 
B-IIW *’ 

m 

B-2 
a 

\I 

B-5W 
a -’ 

B-IW 
B-4W a 

e * 

l , 

. . 

HERBERT w 
ASSOCIATES, LTD. 

CAMP ALLENLANDFILL 11 
I/ IRGlNlA BEACH, VA AREA -BORING LOCATIONS- .I. 
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Herbert and Associates, Ltd. 
Tt8tlNO 0 ENOlNfLRlNO 0 INSPLCTINO 

POST OFFICE BOX 64758 * VIRGINIA BEACH, VA. 23454 . PHONE (804)420-2797 
a 

c LOG OF BORING FILE NO. 83-3545 1 

‘ROJECT [DENT,F,CAT,CN' CAMP ALLEN LANDFILL (BRIG) LOCATION Norfolk, Virginia 

IORING NO. ' B-1W '+ TYPE DRILL Acker TH CLIENT' Malcolm Pirnie 

.)ATE STARTED 11/14/83 DATE COMPLETED 11/14/83 DRILLER P. Herbert 

:ASING LENGTH -- / DIA. -- WATER ELEV:lMMEDlATE 7' AFTER- HRS.- 

'YPE, SAMPLER SS I LENGTH 30" DIA. 2”OD SURF.ELEV. 

DEPTH 
STD. PEN. 

(NI’ 

;I; 
6-5 

l‘z) 
6-6 
4-5 
7-6 
8-8 
5-8 
9-11 
9-9, 

1 ‘ANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a l-40 pound n_smrner with a 30 inCh fatt. 
r letters and reports are tar the exclustve usg of the client to whom they are addressed. The use of our name must recerve OIJI prior WrItten approval, Ouf lettOfS and 

L 

IOrtS aPPty Only to the sample tested and/oi Inspected. and are not necessarily Indicative of the qualitres of apparently mdentlcal or slmllar prod+ 

SAMPLE DESCRIPTION 

Dark brown silt with gravel 

Brown silt with traces of clay 

Brown silt with traces of clay 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown *silty sand - Wet 

. 
brown silty sgnd - Wet 

Bottom of boring 24:O' 

Scrieen 24' - 4' 

Statid Pipe 4' - 0' 

Stick-up 3' 

Sanid 25' - 3' 

Bentonite 3' - 2' 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

s-5 s c 
0 

S-6 

s-7 

S-8 

*s-9 

s-10 

S-11 

s-12 
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Herbert and Associates, Ltd. TLBTIYO 0 ENOINILRI~O 0 INSPECTIN 

,o 
POST OFFlCE BOX 84758 l VIRGINIA BEACH, VA. 23454 l PHONE (804)420-2797 

6. 
LOG OF i3ORlNG FILE NO. 83-3545 c 

PROJECT IDENTIFICATION CAMP AWN LANDFILL IBrig) LOCATION Norfolk. Va. 

SORING NO. ' B-2 TYPE DRILL Acker CLIENT Malcolm Pirnie 
r 

.jATE STARTED 1'1/83 DATE COMPLETED 11/83 DRILLER P. Herbert 

*'ASING LENGTH -- 
r 

DIA. -- WATER ELEV:lMMEDlATE6'AFTER- HRS.' 

'YPE SAMPLER & LENGTH 30" DIA. 2"OB SURF.ELEV. . 

7-13 
io-19 
13-14 
15-16 
12-12 

, 14'18 

-, 

SAMPLE DESCRIPTION SAMPLE NO. 

Fill material - tan silty sand with gravels of concrete & 
slag - Medium to fine grain sand 

Light brown sandy silt with some clay properties 

Light brown sandy silt 

Light brown silty sand - Wet - Medium to fine grain 

Light brown sand with silt - Saturated - Medium to 
fine grain 

Light brown sand with silt - Saturated - Medium to 
fine grain 

Light brown sand with silt - Saturated - Medium to 
fine grain 

Light brown sand with silt - Saturated - Medium to 
fine grain 

Light brown sand with silt - Saturated - Medi~~n~ograin 

Light brown silty sand, pebble in matrix - Wet 

Light brown to light gray sand with silt - Medium to fine 

Light gray to light brown sand with silt, 
grain - Wet 

pebbles in matrix - Saturated 

Bottom of boring 24;b' 

Below surface 7'2" 
Stick up 2'10" 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

FANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utihring a 140 pound hammer with a 30 inch fall. 

r 

b 

fetters and reports are for the exclusive use of the clrent to whom they are addressed. The use of our name must receive our prior written approval. Our letters and 
‘,. Orts apply only to the sample tested and/or inspected. and are not necessarily mdicative of the qualities of apparently indentical or similar products. 

. . 



NBN-OOlOO-3.13-04/01/87 I 

Herbert and Associates, Ltd. 
TEltlNO 0 CIIOlN~ERll4O 0 INl~~CTIMO 

POST OFFICE BOX 54758 . VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

6_ 
LOG OF BORING FILE NO, 83-3545 

ROdECT ‘IDENTlF’ICAT1’0N ! CAMP ALLEN LANDFILL (Brig) LOCATION 'Norfolk, Virginia 

ORING NO. l B-3 : TYPE DRILL Acker TH CLIENT Malcolm Pirnie '- ' 

#IATE STARTED 11/83 : DATE COMPLETED 11/83 DRILLER P. Herbert 

:ASING LENGTH -- DIA. -- WATER .ELEV: IMMEDIATE 7’ AFTER.--- HRS..- 

YPE SAMPLER ss : LENGTH 30” DIA. 2”oD SURF.ELEV. 

DEPTH 
STD. PEN. 

SAMPLE DESCRIPTION 

igh:t brown sandy silt - Moist 

igh,t brown silt with sand - Moist 

.ight brown silty sand - Moist 

,ight brown sand with siit - Wet - Medium to fine grain 

.ight brown sand with silt - Saturated - 
Medium to 

fine grain 

.igtjt brown sand with silt - Saturated - 
Medium to 

fine srain 

sght brown silty sand - Wet - Medium to fine grain 

.i ght brown silty sand - Saturated - Medium to fine grain 

.ight brown silty sand - Saturated - Medium to fine grain 

.ighi brown silty sand - Saturated - Medium to fine grain 

lott'led gray & light brown sand withM;dlt - Wet - . 
to fine srain 

lott'led gray and light brown sand with silt - Wet 
Medium to fine qrain 

,* 

3ottom of boring 24.b' 

selow surface 7'0" 
stick up 3'0" 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

S-6 a 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

TANDARD PENETRATION INDfCATED FPR EACH 6 INCHES OF DRIVE OF, SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 ttM faff. 

, Ur letters and reports are for the exclusive use of the client to whom they are addressed. The use of our name must receive our prior written approval. Our fetters and 
1 ‘-Ws afWlv n”Iv 19 the Sam!-+= rP+?d and:?* insnpcted, and are not necessarily indicative of the qualities of apparently mdenttcal Or Slmifar products. - 
I 



Herbert and Associates, Ltd. 
TEITINO 0 tNOINLCIIW0 0 lNIPEClINO 

POST OFFICE BOX 54758 l VIRGINIA BEACH, VA. 23454 l PHONE (804)420-2797 

e. 
4 

LOG OF BORING FILE NO. 83-3545 * 

;PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (BRIG) LOCATION Norfolk, Virginia 
j 

BORING NO. ' B-4W TYPE DRILL Acker TH CLIENT Malcolm Pirnie 
1 

LATE STARTED 11/83 DATE COMPLETED 11/83 DRILLER P. Herbert 

CASING LENGTH -- DIA. -- WATER ELEV:lMMEDlATE " AFTER- HRS.- 
i 
TYPE SAMPLER SS LENGTH 30” DIA. 2"OB SURF.ELEV. 
I 

: DEPTH 
STD. PEN. 

(N)’ 

4 a 

1:-:5 
25-8 
11-13 
23,:2 
11-8 

;:; 

lark brown fill, sand silt with pebbles and concrete 

lark brown fill, sand silt with pebbles and concrete 

Iark brown fill, sand silt with pebbles and concrete 

1live gray silty clay wtth.organics, Moist 

S-l 

s-2 

s-3 

s-4 . 

vlottled brown to gray silty sand with pebbles, Wet 

;ray silty sand, medium to fine grain - Wet 

I 

I 

I 

( 

1;::5 - f 
s-5 

10-8 

;:; 
( S-6 

8-18 ( s-7 

---14 I S-8 

12-12 
12-12 I s-9 . 

lZ7 I s-10 

30-30 
35-32 I s-11 

12-14 I 
20~24 S-12' 

Sray silty sand, medium to fine grain - Wet 

flottled gray & brown silty sand, medium to fine grain - Wet 

Light brown silty sand, fine grained - Wet 

Light brown silty sand* fine grained - Wet 

Light brown &-yellow brown silty sand, fine grain - Wet 

Light brown & yellow brown silty sand, fine grain - Wet 
\ with pebbles in matrix 

Bottom of boring 24.6' 

Screen 24'2" - 2'2" 
Stand Pipe 2'2" - 0 
Stick-up 2'0" 
Sand 25' - 3' 
Bentonite 3' - 2' 

;TANDARD PENETRATION ~ND]cATED FOR EACH S INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 mch fall. 

r letters and reports are for the exclusive use of the client 10 whom they are addressed.The use of our name must receive our prior written approval. Our lelters and 
apply only to the sample tested and’or inspected. and are not necessarily mdicalive Of the qUaIltieS Of apparently indentical Or Similar products - _ 

. . 

SAMPLE DESCRIPTION SAMPLE NO. 



Herbert and Associates, Ltd. ’ 
TEllIN 0 LNOfNLLllNO 0 INIPLCTINO 

POST OFFICE BOX 64758 ’ VIRGINIA BEACH, VA. 23464 . PHONE (804)420-2797 

( LOG OF BORING FILE NO. 83-3545 , 
PRbJECT 1DENTIFICATION, j CAMP ALLEN. LANDFILL (BRIG)- 

LOCATION Norfolk, Va. 

BORING NO. ’ B5W TYPE DRILL Acker Th CLIENT Malcolm Pirnie 2 

,._.,_.-.-- -. . -- __. ., _. _ “- 
,’ ,(lzli) 

., “. ,NBN-00 I OO-3,-13-04/O l/87 ! 

DATE STARTED 11/83 I DATE COMPLETED 11/83 DR’ILLER P .Herbert 

CASING LENGTH -- : DIA. -- WATER ELEV: IMMEDIATE 20’ AFTER- HRS. - 

TYPE SAMPLER ss ’ LENGTH 30” "'.D,A.' Z".OD 
SURF. ELEV. 

DEPTH 
I 

STD. PEN. 
(N)’ 

6-100 
49-157 

6-10 
14-8 
lo-23 
70-5 
85-40 
61-20 

94-100/O" 

I 
6 

-=I 

0 --I 

2 

3 4 

i!sL 

SAMPLE DESCRIPTION 

Dark brown fill sandy silt with pebbles and concrete 

Dark brown fill sandy silt with pebbles and concrete 

Dark brown fill sandy silt with pebbles and concrete 
(- ., -.. .._~ 

Dark brown sill sand silt with pebbles and concrete 

No'Sample 

Ol)ve gray silty clay, moist with trace of organics & sand 

Olive gray silty clay, moist with trace of organics & sand 

OlSve gray silty clay, moist with trace of organics & sand 

OlCve gray silty clay, moist with trace of 
organics, sand & pebbles 

Ol!ve gray silty clay, moist with trace of 
organics, sand & pebbles 

Olive gray silty clay with trace of organics, sand 
and pebbles - Wet 

Olive gray silty clay with trace of organics, sand 
and,pebbles - Wet 

Oltve gray silty clay with trace of organics, sand 
and pebbles - Wet 

Bottom of boring 26.0' . 

Screen 22'7" - 2'7" 
Stand Pipe 2'7" - ,O 
Stick-up t2'5" 
Sand 25' - 3' 
Bentonite 3' - 2' 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

S-6 ab 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

s-13 . 

STANDARD PENETRATION INDiCATED FOR EACH 6 INCHES OF DRIVE OF,SPLIT TUBE SAMPLED. utilizing a 140 pound hammer wi1h.a 30 inch fall. 

lur letters and reports are for the exclusive u$e of the client to whom they are addressed. The use of our name must receive our prior Written apprOVat. Our fetters and 
ePOrtS aPPly only to the sample tested and//or inspected, and are not necessarily indicative of the qualities of apparently indentical or slmllar products, 



NBN-00100-3.13-04/01/87 . 

Herbert and Associates, Ltd. 
TEITINO 0 LN~INEERINfJ 8 INSPECTINO 

POST OFFICE BOX 64758 . VlRGlNlA BEACH, VA. 23464 l PHONE (804)420-2797 

l. LOG OF BORING FILE NO. 83-3545 L 

'ROJECT IDENTIFICATION CAMP ALLEN LANDFILL (8rig) LOCATION Norfolk, Va. 
'.> 

30RING NO. - B-6 TYPE DRILL Acker TH CLIENT Malcolm Pirnie . 

..)ATE STARTED 11/8/83 DATE COMPLETED 11/8/83 DRILLER P. Herbert 

:ASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE lo’ AFTER- HRS. - 

'YPE SAMPLER SS LENGTH 30” DIA. *“OD SURF. ELEV. 

DEPTH 
STD. PEN. 

(N)’ 

7-11 

;:g 
5-5 
3- I 

lZ2 
10-9 
10-10 
12-20 
24-30 

a I 23118 I =I 

SAMPLE DESCRIPTION SAMPLE NO. 

Brown and black sandy silt 

Black silt - Damp 

Dark gray silty clay - Moist 

Dark gray silty clay - Moist 

Dark gray silty clay - Moist 

Dark gray silty clay - Wet 

Dark gray silty clay with organics - Wet 

Alternating olive green & dark gray silty sands - Moist 

Mottled light brown & gray silty sand - Moist - fine grain 

Mottled light brown & gray silty sand - Saturated'- 
Medium to fine grain 

Light brown silty sand - Saturated - medium to fine grain 

Light brown & gray silty sand - Saturated - 
Medium to fine orain 

-. 
Bottom of boring 24.0' 

Below surface 7'2" 
Stick up 2'10" 

S-l 

s-2 

s=3 

s-4 

S-5 

S-6 

s-7 

S-8 

s-9 

s-10 . 

s-11 

s-12 

TANDARD PENETRATION INDICATED FDR EACH rj INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilitmg a 140 pound hammer with a 30 inch fall. 

r 

- k 

lelters and reports are tar the exclusive useot the client to whom they are addressed. The use of our name must receive Our prior writlen approval Our letters and 
OftS aDply Only to the sample tested and/or Inspected. and are not necessarilv mdtcative Of the WalltieS Of apDarently mdentical or sfmilar products 



NBN-OOlOO-3.13-04/01/87 

Herbert and Associates, Ltd. 
TE8TlNO 0 Et4OlNEERINO 0 INlPECTINO 

POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

I. LOG OF BORING FILE NO. 83-3545 

PROJECT IDENTIFICATIOti CAMP..J\LLEN LANDFILL (BRIG) LOCATION ZNorfolk, Virginia 

Malcolm Pirnie 
: 

BORING NO. * B7W / TYPE DRILL Acker Th CLIENT 

DATE STARTED 11/8/83 DATE COMPLETED 11/8/83 DRILLER, P. Herbert 

ZASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 7’ AFTER- HRS. - 

TYPE SAMPLE,R ss ‘.’ LENGTH 30” ’ DlA. 2”OD SURF. ELEV. 

DEPTH 
i 

STD. PEN. 

0 

=I 
2 ZO 

13-13 
4 52-65 - 

_i 
11-4 

6 7-15 
1 k-4 
8.3 iii;’ 

9-i 
5-6 , 
7-5 
3-4 

1;-!3 
15-19 

-=I 
5 
3 

3 

3 2 

a 

,/ i 

SAMPLE DESCRIPTION 

Brown sandy silt with concrete & metal fragments 

Brown sandy silt with concrete & metal fragments 

Brown sandy silt with concrete hash 

Brpwn sandy silt with pebbles & concrete, Wet 

Gray sand with silt, medium to fine grain, Wet 

Gray sand with silt, medium to fine grain, Wet 

Light brown silty sand, medium'to fine grain, Saturated 

Light brown silty sand, medium to fine grain, Saturated 

Light brown silty sand, medium to fine grain, Saturated 

Light brown silty sand, medium to fine grain, Saturated 

Mottled light brown & light gray silty sand, 
Medium to fine grain - Saturated 

Mottled light brown & light gray silty sand, 
: Medium to fine qrain - Saturated 

Bottom of boring 24.0' 

Screen 23'8" - 3'8" * 
Stand Pipe 3'8" - 0 
Stick-up 3'4" 
Sand 25' - 3' 
Betgtonite 3' - 2' 

SAMPLE NO 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

,s-9 h 

s-10 

s-11 

s-12 ) 

TANDARD PENETRATION INDICATED FQR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing .a 140 pound hammer with a 30 inch fall. 
ur letters and reports are for the exclusive u$e of the client to whom they are addressed. The use of our name must reCEiVe Our prbr Written apprOV8t. Our tattars and 
ports aDPlY Only to the sample tested and!@ msDected. and are not necessarily Indicative of the qualities of apparently indentical or Similar products. 



NBN-00 IOO-3.13-04/o 1187 

Herbert and Associates, Ltd. 
TEBTINO 0 ENOlNffnlNO 0 INBPLCTINO 

POST OFFICE BOX 64758 . VIRGINIA BEACH, VA. 23468 . PHONE (804)420-2797 

LOG OF BORING FILE NO. 83-3545 . 

'PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (Brig) LOCATION Norfolk, Virginia 

iBORING NO. ' B-8 TYPE DRILL Acker TH CLIENT Malcolm Pirnie *' I-' 

. DATE STARTED 11/12/83 DATE COMPLETED 11/12/83 DRILLER P. Herbert 

'CASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 8’ AFTER- HRS. - 

TYPE SAMPLER sS LENGTH 30” DIA. 2”oD SURF. ELEV. 
.~ 

DEPTH ’ 
STD. PEN. 

IN)’ SAMPLE DESCRIPTION SAMPLE, NO. 

0 

‘g I2 

I4 

4 6 
/B 

F’ I’ 
-I 

t ’ \ 
4 

H 6 8 
3 20 

2 

8-20 
56-14 

;:; 

;:; 

t:: _ 

;I; 
4-3 
4-3 

;:; 

:::0 
6-6 - 
9-12 

11-8 

1;:;2 - 
11-9 

9-11 

Et+- 
6 

IO 

~ 

2 

:4 

Brown sandy silt with organics, glass & pebbles 

No sample 

No sample 

Brown sandy silt with drganics and grave 1 - Moist 

Light brown silty sand .- Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown sandy silt - Wet 

Light brown sandy silt - wet 

' 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Bottom of boring 24.0' 
-. . 

Below surface 6'9" 
Stick up 3'3" 

S-l 

s-2 

s-3 

s-4 

S-5 

S-6 

s-7 

S-8 

s-9 I 

s-10 

s-11 

s-12 

‘TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 mch fall. 

letters and reports are lor the exclusive use of the client to whom they are addressed. The use Of Our name mUSt receive our pnor written approval. Our letters and 
nnrt~~ msoected. anrl are not necessarilv indicative of the qualities of BpDarently tndentical or similar products. 



NBN-00 100-3.8 3-04/01187 

Herbert and Associates, Ltd. 
TEBTINO 0 R’#OINLLRINO 0 tNB?fCTlNO 

. POST OFFICE BOX54758 l VIRGINIA BEACH, VA. 23464 . PHONE(804)420-2797 

i LOG OF BORING FILE NO. 83-3545 

'ROJECT~ IDENTff ICATION CAMP ALLEN 'LbNDIFLL (Brig) LOCATION Norfol k, Va. 

30RING NO. ’ B-9W ' TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

,3ATE STARTED 11/11/83 DATE COMPLETED 11/11/83 DRILLER P.Herbert 

ZASING LENGTH -- 1 DIA. -- WATER ELEV: IMMEDIATE _.10' AFTER- HRS.. 

rYPE SAMPLER SS LENGTH -- ‘DIA. 2”OD SURF. ELEV. 

-‘. 
z ‘, 

1 

5 
-4 

4-19 
16-12 

;I;6 
22-41 

8-4 
l-l 
2-3 

;I; 

;:; 

6-6 

;I; 

55:48 

;:; 

SAMPLE DESCRIPTION 

Brown silt with gravel & organics 

Dar~k brown silt with glass and organics 

No bample 

Light brown and dark brdwnsandy silt - Moist 

Light brown and light gray silty sand - Moist 

Light gray silty sand - Wet 

Gray silty sand - Wet 

Light gray silty sand - Wet 

Light brown and gray silty sand - Wet i 

Light brown and gray silty sand - Wet 

Ligpt brown and gray silty sand - Wet 

Light brown and gray silty sand - Wet 

Bottom of boring 24.i' ' 

Screen 22'7" - 2'7" ' 
Statid pipe 2'7" - 0 
Wlk ;p3 2'5" 

I - 3' 
Bentonite 3' - 2' 

SAMPLE NO 

S-6 

s-7 

S-8 

s-9 

s-10 

TANDARD PENETRATION INDICATED FS$R EACH 6 INCHES OF.DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer.with a 30 inch fall. 
ur letters and rePOrlS are for the exclusive uie of the client to whom they are addressed.The use of our name muSt reCOiVe our prior Written approval. OUr lettars 
ports aDPlY only to the SamDle tested end/& insoected. and are not necessarilv indicative of the qualities of aDparently indentical or similar products 

and 

* . 



NBN-00 100-3.13-04/o 1187 

Herbert and Associates, Ltd. 
Tf8flNQ 0 ENOINLEIINO 0 lNOPLCllN0 

. * 

0 

POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23454 . PHONE (#4)420-2797 

c LOG OF BORING FILE NO. 83-3545 . 

‘ROJECT IDENTIFICATION CAMP ALLEN LANDFILL QBria) LOCATION Norfol k. Va. 
.: 

:ORING NO. ’ B-10 TYPE DRILL m CLIENT Malcolm Pirnie 
. 

*.)ATE STARTED L DATE COMPLETED- DRILLER p* Herbert 

iASlNG LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 10’ AFTER- HRS. - 

‘YPE SAMPLER & LENGTH 30” DIA. 7” QD SURF. ELEV. 

Et 
15-2i 

;I; 

;:; 
l-l 

I l-2 

1:; 
5-3 

1:::3 
17-11 
5;7 
6-10 

SAMPLE DESCRIPTION SAMPLE NO. 

Dark brown & dark gray silt with organics, pebbles & glass 

Dark gray sandy silt with concrete hash 

. 

s-2 

s-3 

Olive gray silty clay with.sand lenses s-4 

Olive gray silty clay with sand lenses and gravel s-5 

Gray silty sand - Wet S-6 

Light brown and gray silty sand - Wet S-Z 

Light brown and gray silty sand - Wet 

Light brown and gray silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 

Light brown silty sand - Wet 
.,. -* 

Bottom of boring 24.0' 
. 

Below surface 7'6" 
Stick up 2'6" 

S-l 

S-8 

. s-9 

s-10 

s-11 

s-12 * 

‘ANDARD PENETRAT~DN INDICATED FDR EACH 13 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 inch fall 

r - I lelters and reports are for the exclusive use of the client to whom they are addressed. The use of our name mUSt receive Our Pri?r written approval. Our letlers and 
orts apply only to the sample tested and/or Inspected. and are not necessarily inrjicative of the qualities of apparently indentlcal or similar Products 



.NBN-00 100-3.-l 3-04/O 1187 
I ,- .._.,.-- -, _ _- _ .I. 

Herbert and Associates, Ltd. 
TIltIN 0 ENOINC#RINO 0 INOCICTINO 

POST OFFICE BOX 64755 . VIRGINIA BEACH, VA. 23464 l PHONE(804)420-2797 

:: 
1 LOG OF BORING FILE NO. 83-3545 

PROJECT iDENTIFICATION ,CAMP ALLEN‘LANDFILL (Brig) LOCATION Norfolk, Va. 

BORING NO. * B-11W ’ TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

DATE STARTED 1 1 / 11:/83 DATE COMPLETED 11/11/83 ' DRILLER P.Herbert _ 

CASING LENGTH -- DIA. -- WATER ELEV:IMMEDIATE 7' AFTER- HRS. - 

TYPE SAMPLER SS : LENGTH '30" DIA. 2”OD SURF. ELEV. 

DEPTH 
STD. PEN. 

(N)’ 

4 

3 

6 

a 1 

6 
3 a 

SAMPLE DESCRIPTION 

3robn silt with organics and pebbles 

Iopp fiber 

31ack silt with slalfl, gravels 

Iark brown silt - Wet L 41th concrete hash 

BroHn & olive gray sandy silt (with a bolt) 

Dark brown silt - Wet - with gravel & coarse sand 

Light gray silty sand - Saturated 

Sray silty sand - Saturated 

Gray to light brown silty sand - Saturated 

Graj! to light brown silty sand - Saturated 

Light brown sandy silt - Wet 

Light brown sandy silt - Wet 

Bottom of boring 24.b' 

' Screen 22'4" - 2'4" 
Stalid pipe 2'4" - 0 
Stic'k up 2'8" 
Sand 23' - 3' 
Bentonite 3' - 2' ' 

SAMPLE NO 

S-l 

S-Z , . 
s-3 c 

s-4 

S-6 

S-8 

s-9 

3 

__! 1 

TANDARD PENETRATION INDICATED FC)R EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 Inch fall. 

ur tetlers and reports are for the excluswe use of the client to whom they are addressed.The use of our name must receive our prior Written approval. Our letters and 
!norts aDply onlv tn the samnle tested and hr m!inpctpd. and are nn, necessarilv indlcattve of the aualitie+ of BDDarentlV indentical or Similar nroducts : . 



ROJECT IDENTIFICATION CAMP ALLEN LANDFILL (BRIG) LOCATION Norfolk, Va. 
' r . 

ORING NO. B-12 TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

'ATE STARTED 11/83 DATE COMPLETED 11/83 DRILLER P. Herbert 

ASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 7’ AFTEL HRS. - 

YPE SAMPLER Ss LENGTH 30” DIA. *“OD SURF. ELEV. 

>EPTH 
I 

STD. PEN. 
IN)’ SAMPLE DESCRIPTION SAMPLE NO. 

2-14 
46-7 Dark brown & dark gray silt with plastic, glass & organics S-l 

1 

* 2-8 

t 

1-4 No sample s-2 
..e 

;:g No Sample s-3 

I 

J--i 
No Sample s-4 

l-10 
Dark brown silt with gravels, sand & glass - s-5 

Dark brown & dark gray silt with concrete S-6 

Dark gray & olive green silt - Wet - organic layer s-7 

Olive gray silt grading to olive green sandy silt - Wet S-8 

Olive gray &-dark gray silt - wet I 4-6 
7-9 Olive gray & dark gray silt - Wet (piece of wire) 

Light brown silty sand - ,Wet s-11 

Light brown silty sand - Wet s-12 

J------I 
I 

Bottom of boring 24.0' 

Below surface 7'0" ' 
Stick up 3'0" 

s-9 

s-10 . 

NBN-OOlOO-3.13-04/01/87 , ’ 

Herbert and Associates, Ltd. 
- TttllNO 0 lNOlNL8llNO e IN8PEiTlNO 

POST OFFlCE BOX 64758 . VlRGlNlA BEACH, VA. 23464 l PHONE (804)420-2797 

LOG OF BORIN FILE NO. 83-3545 . 

- I 
ANDARD PENETRATION ~~.JD~cATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 mch fall. 

r lelrers and reports are for the exclusive use of Ihe chant to whom lhey are addressed. The use of our name must receive our prior written approval. Our tellers and 
a_. ._. . I . .- ,-e. ^^.^_I -. 4 --r I-* -r-nrrvrihr i-*+ati~m nf thn mo~lotupz nf annarentlv indentlr.al or swnilar tmxjoccts 



_.I_j ,I_, .v ,.a . ., . . . I _.“, __.- I. - -- - I. .- -_-__ I .I -NBN-OO-j 00..3;-~~3-~4~0 j-/87 -- - I- . -I. 

Herbert ahal Associates, Ltd. 
TtfTlWO 0 IWOlNfffINQ 0 INfCLCTlNQ 

POST OFFICE BOX 64758 l ’ VIRGINIA BEACH, VA. 23464 . PHONE (804)420-2797 

Q: LOG OF BORING 
clb 

FILE NO. 83-3545 0 

PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (Brig) LOCATION Norfolk, Va. 

30RING NO. - B-13W ' 
.? 

TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

XTE STARTED 11/1$83 DATE COMPLETED lo/lo/83 DRILLER P. Herbert 

ZASING LENGTH -- + DIA. -- WATER ELEV:lMMEDlATE '8' AFTER--, HRS, - 

I-YPE SAMPLER ss ; LENGTH 30" 'DIA. '2"OD SURF.ELEV. 

15% 
10-14 
17-23 
30-89 
68-80 
50-94 
86-32 

-9 

;:; 

25:; 
l-l 

-=I PUSH 
5 P-2 
I P-2 

2-2 
g:; 

SAMPLE DESCRIPTION 

Dark brown silt with glass, wdod and gravels 

Dark brown silt with glass, wood and gravel 

Dark brown silt with glass, wood, gravel and metal 

Dark brown silt with glass, wood, gravel and metal 

Dark brown silt with glass, wood and gravels - Wet 

no sample 

Dark gray to gray silty clay - Moist 

Dark gray to gray silty clay with organics -.moist 

Grai silty clay with orgariics - Moist 

Graj silty sand - Wet 

Gray alternating silty sand and silty clay - Moist 

Grai alternating silty sand and silty clay - Moist . 
-2-F 

Bottom of boring 24;b' 

Screen 24'3" - 4'3" ' 
Starjdpipe 4'3" - 0 
;;;$k ;g 2'9" 

I - 3' 
Bentonite 3' - 2' 

SAMPLE NO. 

S-l 

S-2 

s-3 

s-4 

s-5 

S-6 

S-7 

S-8 

s-9 

s-10 

s-11 

s-12 

TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, uliiizing a 140 pound tjammer with a 30 mch iall. 
ur letters and reports are for the exclusive u$e of the ctlenl lo whom they are addressed. The use of our name must receive our Prior written approval. DUr letters and 
,Ports aPPlY Only to the sample tested and+ inspected. and are not necessarily indicative of the qualities of apparently indenlical or Similar products, . . . .- 
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Herbert and Associates, Ltd. 
lEtTiN 0 ENOlNELAINO 0 INl~ECflNO 

a 

POST OFFICE BOX 64758 . VIRGINIA BEACH, VA. 23464 l PHONE(804)420-2797 

. , 
il LOG OF BORING FILE NO. 83-3545 

PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (Brig) LOCATION Norfolk, Va. 
: 

BORING NO. ’ B-14 TYPE DRILL Acker Th CLIENT Malcolm Pirnie 

DATE STARTED 11/10/83 DATE COMPLETED 11/10/83 DRILLER P. Herbert 

CASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 8' AFTER- HRS.- 

TYPE SAMPLER ss LENGTH 30” DIA. 2”OD SURF, ELEV. 

1-2 

l-l 

;I; 
4-3 

I- 

SAMPLE DESCRIPTION 

Black & dark brown silt with organics & glass 
. 

Black silt with metal fragment 

Black silt with organics, wet 

Olive gray clayey silt with organics & shell hash, Damp 

Olive gray clayey silt with dense layers of shell hash, wet 

Dark brown sandy silt with organics, saturated 

Dark brown sandy silt with organics, glass & pebbles, Wet 

Dark brown sandy silt with organics, glass & pebbles, Wet 

Light gray sand with silt - wet 

Light gray sand with silt - wet 

Light brown silty sand - Wet 

Light brown silty sand - W,et 

Bottom of boring 24;& 

Below surface 6'10" ' 
Stick up 3'2" 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utiliztng I 140 pound nammsr with a 30 inch Ml. 
r letters and reports are for the exclusive use of the client to whom they are addressed. The use of our name must receive Our prior Written approval. Our letters and 

apply only to the sample tested and/or inspected. and are not necessarily indicative of the qualities of apparently mdentical Or simi,l.ar IJrOducts _ . _ _, 
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Herbert and Associates, Ltd. 
TtltlNO 0 ENOlNCR~lNO 0 INECLCTINO 

POST OFFICE BOX 64758 ; VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

l, LOG OF BORING FILE NO. 83-3545 

PRO.IECT .IDENTlFlCAT1ON CAMP ALL'EN.LANDFI,LL (Brig) LOCATION Norfolk, Va. 

BORING NO. * B-15W TYPE DRILL Acker TH CLIENT Malcolm Pirnie '* a 

DATE STARTED 11/g/83 DATE COMPLETED H/9/83 DRILLER P. Herbert 

:ASlNG LENGTH -- , DIA. -- WATER ELEV:lMMEDlATE lo' AFTER- HRS. - 

I-YPE SAMPLER ss c LENGTH '30" DIA. 2'oD SURF.ELEV. 

DEPTH 
STD. PEN. 

(Nl’ SAMPLE DESCRIPTION SAMPLE NO. 

0 

3 2 
fc 
67 

6 --I 

0 
-1 

8-16 
24-37 
19-7 
8-9 

;I; 
1-2 
2-1 

;:; 

2- I PUSH 

----I 2-3 

1 3-2 

-1 
a I 

Brown silt with gravel, concrete, sand & organics 

1 Brown silt with gravel, concrete, sand & organics 

Graj & brown sandy silt - Moist 

Brown si 

Gray sil 

It with gravels 

t with organics - Moist 

t with organics - Moist I Gray sil 

Gray silt with organics - Moist 

Gray silt with organics L Moist 

Gray silt with organics - Hoist 

-I- Light gray silty sand - Wet a fine grain 

Ligtjt gray si-lty sand - Saturated - fine grain 

Light brown silty sand i Saturated - fine grain 

Bot<om of boring 24.*6' 
. 

Scrqen 24'3" - 4'3" 
Standpipe 4'3' - 0 
Stick up 2'9" 
Sand 25' - 3' 
Bentonite 3' - 2' 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

S-7 

S-8 

s-9 ** 

s-10 

s-11 

s-12 

.TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing n 140 pound hammer with a 30 mch iall 

ur letlers and reports are for the exclusive ude of the client to whom they are addressed. The use 01 our name must receive our prior Written approval. Our letters and 
‘Ports aDUlY Onlv to the sample tested and& msDected and are not necessarilv indicative of the qualities ot apparently indentlcal or Similar products. -I 
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Herbert anal Associates, Ltd. 
lE$TlNQ 0 ENOINEEllNO 0 lN8~EClINO 

e 

POST OFFICE BOX 84758 @ WRGINIA BEACH, VA. 23464 . PHONE (804)420-2797 

~- 

;c LOG OF BORING FILE NO. 83-3545 
-- . .- 

I PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (BRIG) LOCATION Norfolk, Va. 

BORING NO. * B-16W 
.‘ 

TYPE DHILL Aekr3~ tlf CLIENT Malcolm Plrnie 

. DATE STARTED 11/g/83 DATE COMPLETED 1 l/9/83 DRILLER P. Herbert 

kASlNG LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 7’ . AFTER- HRS: - 

TYPE SAMPLER Ss LENGTH 30” DIA. 2”OD SURF. ELEV. 

DEPTH 
STD. PEN. 

(N)’ 

ii 
8 

4-6 

;:; 
12-15 

5-2 

;:; 

;:; 

;:y 
l-6 

10-12 
12-10 

;:g 

1::; 

ZO 
10-10 

;I; 

!O I 

SAMPLE DESCRIPTION 

Dark brown silt with gravels, concrete & organics 

Dark gray silt with organics & shells - Moist 

Dark brown silt - moist 

Dark brown silt - Wet ' . 

Dark brown silt - Wet . 

Gray silty sand - Wet - Medium to fine grain 
Gray to light gray silty sand - Wet - Medium to fine grain 

Gray to light gray silty sand - Wet - Medium to fine grain 

Gray to light brown silty sand - Wet - Medium to fine grain 

Light brown silty sand, fine grain - Wet 

Light brown & gray silty sand, fine grain - Wet 

Mottled light brown, gray & dark brown silty clay - Wet 
. 

Bottom of boring 24.0" ' 
1 

Screen 24'4" - 4'4" 
Stand pipe 4'4" - 0 
Stick up 2'8" 
Sand 25' - 3' 
Bentonite 3' - 2' 

' 

SAMPLE NO. 
- 

s-1 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

. S-8 

s-9 j 

s-10 

S-l 1 

s-12 * 

EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 Inch fall. 

r letters and reports are for the exclusive use of the client to whom they are addressed. The Use Of our name must receive our prior Written approval. Our letters and 
insoected. and pry not necessarilv rndiratlvp of !h~ flualities of BOOarentlV mdentical or similar orn’lllcts 
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Herbert and Associates, Ltd. 
TEStIN 0 CNOINELIINO 0 lWIPLCTlN0 

POST OFFICE BOX 64758 * VIRGINIA BEACH. VA. 23464 . PHONE (804)420-2797 

LOG OF BORING FILE NO. 83-3545 

PROJECT IDENTIFICATlOf\l CAMP ALLEN LANDF.111. (Brig 1 * LOCiTlON Norfo’l k, Va. 

BORING NO. ’ B-17W, TYPE DRILL Acker TH CLIENT Malcolm Pirnie ' 

DATE STARTED 11/9?83 DATE COMPLETED 11/g/83 DRILLER P. Herbert 

CASING LENGTH -- i DIA. -- WATER ELEV: IMMEDIATE 8’ AFTER- HRS. - 

TYPE SAMPLER ss :’ LENGTH 30” DIA. .2”oD SURF. ELEV. 

DEPTH 
STD. PEN. 

IN)’ 

4-12 
8-20 

.12-14 
14-14 

6-12 
2-2 
1-2 

20 =I- ;:g 

22 7-3 - 

32 I 
--I 36 

i 

30 - 

40 

SAMPLE DESCRIPTION 

Dark brown fill material, sandysilt - 
Concrete, pebbles & metal 

No: sample 

Concrete 

Dljve green sandy silt with metal & pebbles - Moist 

DlIve green sandy silt: Wet 

Dlive gray silty clay with organics & sand 

Piece of sla'g blocked spoon opening 

OlJve gray silty clay - Moist 

Olive gray silty clay with organics I& sand - Moist 

Dark gray silt with sahd & organics - Moist . 

Dark gray sandy silt - Moist 

Mottled dark gray, light'bfown & gray sandy silt 

bottom of boring 24:O' 

Screen 23'8" - 3'8" . 
Staridpipe 3'8" - 0 
Stfck up 3'4" 
Sand 24' - 3' 
Bentonite 3' - 2' 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

S-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

‘STANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing B 14CI pound hammer with a 30 inch fall. 
Our letters and reports are for the exclusiv; use of the client to whom they are addressed. The use of our name must rOCeiVe Our prior Writtf?n approval. Our k!ll0rS and 
reports aPP!Y OniY 10 the sample tested arjd/or inspected, and are not necessarily indicative of the qualities of apparently indentical Or similar products 

- . 
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Herbert and Associates, Ltd. 
TEStIN 0 ENOINELRlNO 0 lNS?ECTlNO 

POST OFFICE i3ox 64758 9 VFWNIA BEACH, VA. 23464 l PHONE (804)420-2797 

LOG OF l3ORlNG FILE NO. 83-3545 . 

'ROJECT IDENTIFICATION CAMP ALLEN LANDFILL [Brig) LOCATION Norfolk, Va. 
‘. / 

30RING NO. ’ B-18 TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

.~IATE STARTED 11/g/83 DATE COMPLETED 11/9/83 P. Herbert DRILLER . 

ZASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 8’ AFTER- HRS. - 

‘YPE SAMPLER SS LENGTH 30” DIA. 2”OD SURF. ELEV. 

! DEPTH 
STD. PEN. 

(N)’ 

7-100 
15-20 

fl:; 

SAMPLE DESCRIPTION SAMPLE NO. 

Dark brown silt with organics, glass, pebbles & cement 

Dark brown silt with pebbles - Dry 

Dark brown clayey silt with sand - Damp 

Light brown silty sand - Moist . 

Brown silty sand - Wet - fine grain 

Light brown silty sand - Wet - fine grain 

Light gray silty sand - Wet - fine grain 

Light brown silty sand - Wet - fine grain 

Light brown silty sand - Wet - fine grain 

Light brown silty sand - Wet - fine grain 

Light brown si 1 ty sand - Wet - fine grain 

Light brown silty sand - Wet - fine grain 

Bottom of boring 24:;’ . . 

Below surface 7'6" 
Stick up 2'6" 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 . 

s-11 

s-12 

3 I 

‘TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 inch fall. 

- i 
ur letters and reports are lor the exclusive use of the client to whom they are addressed. The use of our name must receive our Prior written aPPrOVal. Our letters and 
Darts aDplY Only to the sample tested and/or inspected. and are not necessarily indicative of the quahties of apparently indentlcal Or similar products. . .- . 
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Herbert and Associates, Ltd. 
lt8TlNO l ENOINlCIINO 0 INS?LCTINO 

POST OFFICE BOX6475i l VIRGINIA BEACH, VA. 23464 l PHONE (804)42&2797 

f. LOG OF BORING FILE NO. 83-3545 
8 

. 

‘ROJECT IDENTIFICAT1ONm CAMP ALLEN LANDFILL (Brig) 
LOCATION <Norfolk, Va. 

3ORING NO. . B-19 TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

IATE STARTED 11/g/83 DATE COMPLETED 11/9/83 DRILLER P. Herbert 

ZASING LENGTH -- : DIA. -- WATER ELEV: IMMEDIATE 10’ AFTER- HRS. - I 

‘YPE SAMPLER Sj j LENGTH 30” DIA. 2”oD SURF. ECEV. 

0 I 
I 

2-i 12-20 
18-28 

‘L-J- 
. 

-- 
2 PUSH I 

PUSH 

PUSH 

% --I 
PUSH 

1 -I PUSH 

I I 

=I I 

SAMPLE DESCRIPTION 

Dark gray fill material, sandy silt with concrete, 
Medium to fine grain sand 

Dark gray sandy silt, fine grain - Damp 

Dark gray silt with trace sands - Damp _ 
". 

Dark gray silt with trace sands - Damp 

Alternating layer of dark gray silt and yellow-green 
silty sand 

Dark gray silt with sand - Wet 

Olive gray clayey silt - Wet 

Olive gray clayey silt - Wet 

Dliv,e gray clayey silt - Wet 

Olive gray clayey silt with organics - Wet 

Gray, sandy silt with pebbles - Wet 

Gray: sandy silt with pebbles - Wet 

Gray: silty sand - Wet - Medium to fine grain 

Bottom of boring 26.0' . . 

Below surface 7'3" 
Stick up 2'9" 

SAMPLE NO 

s-5 

S-6 ' * 

S-8 

TANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hemmer with a.30 Inch fall. 

uf Ietters and repot% are for the exclusive use of the client to whom they are addressed. The use of our name must retXiVe OLlr p&r Written approval. Our IettelS and 
Ports applv OnW to the sample tested and/dr inspected. and arcr not necessanlv tpdicative ot the gualities of apParentlY indentical or SimlkW produc!:. 
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Herbert and Associates, Ltd. 
TEOTINO 0 ENOINEERlNO 0 IliICECTlNO 

m ’ 

POST OFFICE BOX 64756 . VlRGlNlA BEACH, VA. 23464 . PHONE (664)420-2797 

i LOG OF BORING FILE NO. 83-3545 
. 

PROJECT IDENTIFICATION CAMP ALLEN LANDFILL (Brig) 
LOCATION Norfolk, Va. 

BORING NO. * B-20W TYPE DRILL Acker TH CLIENT Malcolm Pirnie ' 

DATE STARTED 11/14/83 DATE COMPLETED 11/l 4/83 DRILLER P. Herbert 

CASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 5’ AFTER- HRS. - 

TYPE SAMPLER ss LENGTH 30” DIA. 2”oD SURF. ELEV. 

DEPTH 
STD. PEN. 

(N)’ 

g:; 

8-5 
4-5 
4-3 
2-3 

;I; 

;:; 

PUSH 

PUSH 

PUSH 

PUSH 

PUSH 

PUSH 

PUSH 

PUSH 

32 

SAMPLE DESCRIPTION 

Dark gray silt with organics 

Tan & dark gray silt 

Dark gray silt - Wet 

Dark gray silt - Wet ' 

Dark gray clayey silt 7 Wet 

Dark gray silty clay 

Dark gray silty clay 

Dark gray silty clay with organics 

Dark gray silty clay 

Dark gray silty clay 

Dark gray silty clay 

Dark gray silty clay 

Dark gray silty cla$ 

Bottom of boring 26.0' 

Screen 22'2" - 2'2" 
Standpipe 2'2" - 0 
Stick up 2llO" 
Sand 23' - 3' 
Bentonite 3' - 2' 

- 

SAMPLE NO. 
- 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

s-13 

I 

STANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 inch fall. 

DUr letters and reports are for the exclusive use of the client to whom they are addressed.The use of Our name must receive OUr prior written approval. Our letters and 
reports apply only to the sample tested and/or inspected. and are not necessarily indlcatlve Of the qualities Of apparently indentical or similar products. 
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iERBERT 8 “Q” AREA DRUfVl STORAGE Ym JoB: 83-3545 
QSOCIATES, LTD. 
JlRGlNlA BEACH, VA -BORING LO&4TIONS- DECEMBER 29,l983 
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Herbert and Associates, Ltd. 
TtCTINO 0 ENOIWLfllWO 0 lNfIfCllNO 

a 

POSTOFFICE BOX 64758 l VIRGiNIA BEACH, VA. 23464 l PHONE (804)42&27g7 

‘; LOG OF BORING FILE NO. 83-3545 c 

$‘ROJECT iDE'NTIFIC/jTION "0" AREA DRUM STORAGE YARD 
LOCATION Norfol k, Va l 

.r 
gORING NO. * III-lid TYPE DRILL Acker TH CLIENT .Malcolm Pirnie -... 

, IATE STARTED 11/12/83 DATE COMPLETED 11/12/83 DRILLER P. Herbert 

,ZASING LENGTH -- 
I 

DIA. -- WATER ELEV: IMMEDIATE 7’ AFTER- HRS. e 

I-YPE SAMPLER ss LENGTH 30” DIA. 2”OD SURF. ELEV. 

3-14 
5-12 
l-8 
7,-7 

;:fl 

;:; 
6-5 

E:P 
l-l 

A:; 
3-6 
8-11 
4-11 
l-10 

K!2 

SAMPbE DESCRIPTION 

Light brown silty sand with shell hash - Damp 
/ Brown clav lens - 2” thick 

Light brown silty sand with'shell 'hash.& gravel - Damp 

Light brown silty sand with shell hash & gravel - Damp 

Light brown silty sand with shell hash - Wet 

Liqht brown silty sand with shell hash - Wet 
Gray sandy with silt & some shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Gray sand with silt & she14 fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Green sand with silt & shell fragments - Wet 

Green sand with silt & shell fragments - Wet 

Bottom of boring 24;;' 

Screen 24' - 4' 
Standpipe 4' - 0 
Stick Up 3' 
Sand 25' - 3' 
Bentonite 3' - 2' 

. 

SAMPLE NO. 

S-l 

s-2 * 

s-3 

s-4 

S-5 

S-6 

s-7 

S-8 

.s-9 _ 

s-10 

s-11 

s-12' 

rANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 Inch fall. 

I 

b 

letters and reports are for the exclusive use of the chent to whom they are addressed. The use of our name mU5t receive our Prior written approval. Our letters and 
orts apply only to the sample tested and/or Inspected. and are not necessarily indicative of the qualities of appare,nt!y,jndentical Or si$lar products .., 



Herbert ‘and Associates, Ltd. 
TfIllNO 0 INblNtCRlNO 0 IWlPlCTlWO 

POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23464 a PHONE(804)420-2797 

4 LOG OF BORING FILE NO. 83-3545 

ROJECT IDENTIFlCAT.ION: "Q" AREA DRUM STORAGE YARD LOCATION Norfolk, Va. 

ORING NO. * III - ?" TYPE DRILL Acker TH Malcolm Pirnie * .s 
CLIENT 

., @ 

I 
NBN-OOIOO-3.13-04/01/87 * 

ATE STARTED 11/12J83 DATE COMPI,ETED 11/12/83 DRILLER P. Herbert 

ASING LENGTH -- I DIA. -- WATER ELEV:lMMEDlATE 7' AFTER- HRS. - 

YPE'SAMPLER SS LLENGTH 3D" 'DIA. 2"QD SURF.ELEV. 

q - lZ5 
17-16 
17-20 
13-12 
11-14 

lK?4 
6-6 - 
G-10 
7-10 

12-15 - 
8-10 

12-15 

;:; 

2zg 
12-16 
12-8 

;I; 
2-:3 

SAMPLE DESCRIPTION 

Dark brown silty topsoil with organics 

Light brown silty sand with shell hash 

Light brown silty sand with shell hash 

Light brown silty.sand with shell hash 

Light brown silty sand with shell hash - Wet 

Ey silt with sand & sandy layers, shell fragments - Wet 

Grai silt with sand & sa;dy layers, shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Gray sand with silt & shell fragments - Wet 

Green silty sand with shell hash - Wet 

Gre& silty sand with shell hash - Wet 

Bottom of boring 24.0' 

Screen 24'2" - 4'2" 
Standpipe 4'2" - 0 
Stick Up 2'10" 
Sand 25' - 3' 
Bentonite 3' - 1'6" 

. . 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 
* 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

ANDARD PENETReTlON INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED. utilizing a 140 pound hammer with a 30 inch fall, 
r letters and reports are for the exclusive ufe of the client to whom they are addressed. The use of our name must receive our prior written approval. Our letters and 
Orts aPPly Only to the Sample tested andlpr inspected, and are not necessarily indicative of the qualities Of apparently indentkal Or similar products~ 

- 
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Herbert arml Associates, Ltd. TLITINO 0 ENOlNEE1lNO 0 INIPECTINO 
e 

POSTOFFICE BOX 64758 . VlRGlNlA BEACH, VA. 23464 l PHONE (804)420-2797 

i. 83-3545 b LOG OF BORING FILE NO. 

'ROJECT IDENTIFICATION "Q" AREA DRUM STORAGE YARD LOCATION Norfol k s Va. 
. 

;ORING NO. ‘III - 3” TYPE DRILL Acker TH CLIENT Malcolm Pirnie 

)ATE STARTED 11/12/83 DATE COMPLETED 11/12/83 DRILLER P.Herbert 

!ASING LENGTH -- DIA. -- WATER ELEV: IMMEDIATE 8’ AFTER- HRS. - 

‘YPE SAMPLER SS LENGTH 30” DIA. 2”OD SURF. ELEV. 

3-10 
14-20 
11-11 
15-19 
12-14 
14-16 

5-7 
8-8 

;I; 

zF12 
8-5 

13-19 

;:; 

;:; 
4-4 

;:; 
6-6 

‘DEPTH 

I 

STD. PEN. 
IN)” SAMPLE DESCRIPTION 

I 

Fl- Light brown silty sand with shell hash - Wet 

I, 
;:g 

5 
I 

Bottom of boring 24.i; 

Light brown silty sand with shell hash - Moist 

Light brown silty sand with shell hash - Moist 

Light brown silty sand with shell hash & clay lens - Moist 

Light brown silty sand with shell hash - Wet 

Light brown silty sand with shell hash - Wet 

Gray sand withsilt & shell fragments - Wet 
Gray sand with silt & shell fragments - Wet 

Light brown silty sand with shell hash - Wet 

Light brown.silty sand- with shell hash - Wet 

Gray sand with silt & shell fragments - Wet 

. . 

Screen 24'4" - 4'4" 
Standpipe 4'4" - 0 
Stick Up 2'3" 
Sand 25' - 3' 
Bentonite 3' - 1'6" 

SAMPLE NO. 

s-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

's-10 . 

s-12 

- F 
ANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 inch fall. 

r lellers and reports are for the exclusive use of the client to whom they are addressed. The use of our name tWSt receive Our prior Written approvaf. Our letters and 
.OOrtS SDDly Only to ttw SamDIe tested and/or Inspected. and are not necessarily indicative of the qualllies Of apparentty indenttcat OI SimltZJ PrOduCtS. 



Herbert and Associates, Ltd. 
TtlllWQ l INOlNttllNO 0 INlPECtlNO 

POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

LOG OF BORING FILE NO. 83-3545 

n II, ‘ROJECT IDENTIHCATION <e YARD M LOCATION Norfolk. Va. 

:ORING NO. l 111 - 4W TYPE DRILL- CLIENT' 
5-m .' ~.‘wiw~**... *' 

Malcolm Pirnie 

IA-!-E STARTED L DATE COMPLETED 11/1?/83 DRILLER P. Herbert 

:ASING LENGTH -- :DIA. -- WATER EiLEV: IMMEDIATE 8' AFTER- HRS.- 

YPE .SAMf(LE R A'LENGTH 30" DIA. ?"OD SURF.ELEV. 

1:::3 
13-11 
14-13 
13-14 
11-13 
10-12 
10-9 

6-6 
7-8 

;I; 

I:; 
2-6 

;:5" 
5-6 

iI"9 
6-6 
9-7 
9-7 

T- 

SAMPLE DESCRIPTION 

Brown sand with silt & shell hash - Moist 

Brown sand with silt & shell hash - Moist 

Browq sand with silt & shell -hash - Moist 

Brow? sand with silt & shell hash - Moist 

Brown sand with silt & shell hash - Wet 

BrowPi sand with silt & shell hash - Wet 

Brown sand with silt & shell hash - Wet 

Graylsand with silt & she1 

Gray,sand with silt & she1 

Gray sand with silt & she1 

Gray;sand with silt & she1 

Gray sand with silt & shell fragments - Wet 

1 fragments - Wet 

1 fragments - Wet 

1 fragments - Wet 

1 fraaments - Wet 

Bottom of boring 24.d: 

:Screen 23’3” - 3’3” 
Standpipe 3'3" - 0' 

;Stick Up 3'9" 
:Sand 24' - 3' 
:Bentonite 3' - 2' 

-,.,,- ,, L 

SAMPLE NO. 

S-6 

S-8 

4NDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing n WO@ctund hammer with a 30 mch fall. 

letters and reports are for Ihe exclusive us@ of the client lo whom they are addressed. The use of our name mUSt receive our prlo~written approval. Our letters and 
XfS aOOfY OnIV IO the sample fssfDd and/or ;nSoected anrf are not nfwxsS~rilv iwtiratiw nt the nllalities nf anOarPntlV indontlcal or stmllar ~fi+~tC . . . 
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Herbert and Associates, Ltd. 
TEITINQ 0 tMOlHfCllYQ 0 tNCPLCllW0 

POST OFFICE BOX 64758 l VIRGINIA BEACH, VA. 23464 l PHONE (804)420-2797 

LOG OF BORING FILE NO. 83-3545 

‘ROJECT IDENT1FlCATIO’N, P=TICIDE’“‘Sm LOCATION Norfolk, Va. 

30RING NO. ' p-1 CME-45B Malcolm Pirnie 
2 

TYPE DRILL CLIENT 

DATE STARTED 11/16%83 DATE COMPLETED 11/16/83 DRILLER R. Seage 

ZASI NG LENGTH 

‘YPE SAMPLER sS 

DIA. WATER ELEV: IMMEDIATE * 7’ AFTER- HRS. - 

LENGTH ‘30N DIA. *“OD SURF. ELEV. 

-=I 10-11 
2 17-16 
'-r-l 13-17 4 
5 
4 
3 

3 
II L 

16-22 
20-22 
24-25 

9-16 
20-27 
10-10 
14-12 

4.-5 
2 

-+ 
I 9-12 

I I -‘I 
L 1 1-o 

3 I 
) 
-=I 

SAMPLE DESCRIPTION ’ 

Olive green & brown sandy silt with metal - Damp 

Olitie green graded to si1t.y sand - Damp 

Gray sand with silt '(pebbles) - Wet - Medium to fine grain = 

Gray sand with silt (pebbles) - Wet - Medium to fine grain 

Gray sand with silt (pebbles) - Wet - Medium to fine grain 

Gray sand with silt (pebbles) - Wet - Medium to fine grain 

Gray sand with silt (pebbles) - Wet - Medium to fine grain q 

Green sandy clay - Moist 

Olive green sand with silt - Wet - fine to medium grain 

Olive green sand with silt - Wet - fine to medium grain 

Olive green sand with silt - Wet - fine to medium grain 

olive green silty sand - Wet - fine grain 

Bottom of boring 24.'6'1 

SAMPLE NO. 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11 

s-12 

TANDARD PENETRATJON INDiCATED FOR EACH 6 INCHES OF DfWE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer With a 30 inch IalL 

Jr letters and reports are for the exclusive use of the client to whom they are addressed. The Use ot our name mUSt receive OUr Prior Written apprqvat. Our IottOrs and 
ports aPPlY only to the sample tested and/& inspected, and are not necessarily indicative of the qualities of apparently indentical Or similar products. 

_. 
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Herbert atnd Associates, Ltd. 
TLITINO 4 IENO~NICIINO 0 lNI?LClINO 

POST OFFICE BOX 64756 . VifWNIA BEACH, VA. 23464 . PHONE (804)420-2797 

i LOG OF BOW FILE NO. 83-3545 

PROJECT IDENTIFICATION PESTICIDE SITE LOCATION Norfolk, Va. 

BORING NO. * p-2 TYPE DRILL CME-45B CLIENT Malcolm Pirnie *' 

DATE STARTED 11/16/83 DATE COMPLETED 11/16/83 DRILLER R. Seage 

CASING LENGTH DIA. WATER ELEV: IMMEDIATE 5’ AFTER- HRS. - 

TYPE SAMPLER ss LENGTH 3o” DIA. 2”oD SURF.ELEV. 

DEPTH 
STD. PEN. 

(NJ’ 

-+ 6-9 
2 _=1 

i” 
’ G---1 

1 8 

=I 

10 

d ? 
-. 

13-21 
18-14 
18-22 
20-28 
30-33 
16-15 
21-27 

;:; 
l-3 - 

5:: 
5-9 
2-2 

;:; 

/- 

2-o - 
3-o 
1-o 

Wt. of hammer 

2-l 
o-1 

SAMPLE DESCRIPTION SAMPLE NO. 

Brown & olive green sandy silt with gravel - Damp - 
fine grain 

Olive gray silty sand with shell fragments & pebbles - Damp 
fine grain 

Oiive gray silty sand with shell fragments & pebbles - Wet 
fine grain 

Olive gray silty sand with shell fragments & pebbles - Wet 
Medium to fine grain 

Olive gray silty sand with shell fragments & pebbles - wet 
Medium to fine grain 

Olive gray silty sand with shell fragments & pebbles - wet 
Medium to fine grain 

Olive gray silty sand with shell fragments & pebbles - Wet 
Medium to fine grain 

Olive green clay - Wet 

Olive gray silty sand with shell fragments - wet- 
Medium to fine grain 

Olive gray silty sand with shell fragments - Wet - 
Medium to fine grain 

Olive gray silty sand with shell fragments - Wet - 
Medium to fine grain 

Olive gray silty sand with shell fragments - Wet - 
.;, . 

Medium to fine grain 

Bottom of boring 26.0’ . 

S-l 

s-2 

s-3 

s-4 

s-5 

S-6 

s-7 

S-8 

s-9 

s-10 

s-11. 

s-12 . 

STANDARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hammer with a 30 Inch fall. 

-r 

ur letters and reports are for the exclusive use of the client to whom they are addressad. The use of our name must WXiW Our Prior written apprOval. Our letters and 
eP0rtS aPDtv Onlv to the sample tested and/or insoected. and are not necessarilv indicative nf the nualities of aoDarenttv indentical or similar orodur.t+ . - 
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Herbert and Associates, Ltd. 
lELllWQ 0 EWOINLERINO 0 INSPECTIN 

POST OFFICE BOX 64758 . VIRGINIA BEACH, VA. 23464 . PHONE (604)420-2797 
.I 

t., LOG OF BORING FILE NO. 83-3545 

PROJECT IDEMI FICATI’ON’ 'PFSTICIUF DISIPOSAI SJh LOCATION Norfol k l Va. 

30RING NO. p-4w Tp-lwj Acker Th Malcolm Pirnie ' 
r 

TYPE DRILL CLIENT 

JATE STARTED 11/16/83 DATE COMPLETED 11/16/83 DRILLER R. Seage 

ZASING LENGTH -- .DIA. -- WATER.ELEV: IMMEDIATE AFTER- HRS.- 

TYPE SAMPLER -- i LENGTH -- DIA. -- SURF. ELEV. -- 

DEPTH 
STD. PEN. 

(N)’ 

6 I 

6 I 

6 I 

SAMPLE DESCRIPTION 

NOTE: Monitoring Well Only 

Screen: 24’3” - 4’3” 

Stand Pipe: 4'3" - 0' 

Stick UP: 2'9" * 

Sand: 25’ - 3’ 

Bentonite: 3' - 2' 

SAMPLE NO. 

STANOARD PENETRATION INDICATED FOR EACH 6 INCHES OF DRIVE OF SPLIT TUBE SAMPLED, utilizing a 140 pound hnmmer with a 30 inchirll. 
)ur IetIers and reports are for the exclusive bse Of the client t0 whom they ara addressed. The use of Our name must receive Our prior Written appr0Vat. Our k&XI and 
?nOrls apply Onlv to the SamDIe tested and/Or inspected. and are not necessarilv indicative of the qualities of apparenlly mdentical Or Simib3r products. 
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