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GLOSSARY

The application of strong acds (nitnc or sulfuric acid) to the protective hull of an
ordnance in ordar to access and subsequently extract (via steaming) and detonate an
explosive device.

Frequently added to explosives and propeliants in order to improve their efficiency.
The most important raw material in the manufacture of industrial exploswves,

A mechanical mixture of potassium mitrate, sulfur, and charcoal which is mosty
pressed, granulated, and classified into definite grain fractions; is classified as a "low"
explosive.

Initiators of explosive charges consisting of a cylindrical copper and aluminum capsule
containing a primary charge of an imitiating explosive and a secondary charge of a

high-brisance explasiva,

A Military explosive consisting of cycionite {RDX) and 2 plasticizer, which iself may
ar may not be explosive.

A military plastlc explosive consisting of RDX (T8%) and an explosive plasticizer
[22%).

Military plastic explosive consisting of RGX (50%) and polyisobutylene {10%).

Frabably the most importan;: high brisance explosive, Iis Srisant power is high due lo
its density and high detonation velocity.

Cyclotetramethylene
tetranitramine (HMX),

octogan;
homaocyclonite

Detonating cord

Glycerin
}i-6 Shat
HBX

Magnesium
powder

106 30H

Miltary explosive. appears in four modifications, of which only the 8 modification
displays a particularly high densily and hence also a particularly fas: detonalion rate,

Consists of a PETN core {about 12 g/m) with weund hemp o¢ iute threads and a
plastic coatng around i

Raw malerial for manufacture of nitroglycerine
Acmisture of RDX (45%), TNT {35%). aluminum {20%) and Wax (5%) [LISA)

Pourable mixture of TNT, RDC, and aluminum containing phlegmatizing additives.

Used in pyrotechnics

GTO 222




Malotov cocktails

M-Scope

Nitraglycerine

Nitroguanidine

Mitrecellulose
Pentaerythrital
tetranitrate

Potassium nitrate

Fropellant

Red phaspharus

Sacium nitrate

Thermite

Trakkrolaluvane

G1BEE0A
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A crude bomb made of a bottie filled witn flafmmable liquid, such as gascline, usually
filled with a wick that is ignited just before the bottle is hurled.

Electric water level indicator

One of the most important and most frequently used components of explosive
materials including gelatinous industrial explosives, powders, and solid rockel
propellants

Can be incorporated into nitrocellulose powder, nitroglycerine powder. or diglycol
dinitrate powder, these "cold” {calorie-poor) powders erode gun barrels to a much
lesser extenl than do conventional powders.

Commenly employed designation for nitric acid esters of cellulose (cellulose nitrates)
One of the most powerful and mes! brisant explosives: used in high-efficiency biasting
cap filings and detonation cords.

Used as a component in pyrotecnnica compositions, in industrial explosives. and in
black powder.

sl or lquid matenal with law rate of comaustion which will burn smoathly at uniform
rate after lgnition without depending en interaciion with atmasphera.

Single Base Consists primarily of matrix of nitrocellulose.

Double Base Cantains nitrocellulose and ritraglycerine.

Multibase {Composite) Contains oxidizing agent in a matrix of binder

Used for pyrotechnics and for mancfacturing of incendiary shells, smake bermbs, and
tracer bullets.

Used in industrial explosives ang in B-black powder as an oxidizer.

An Incendiary composition consisting of 2.75 parts of black iron oxide (ferrosclerns
cxide) and 1.0 part granular aluminum.

The most impatan:t exp'osive for olasting charges of each xind of weapon: alsc an
important companeant of industrial explosives.
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ARARs

ASTM

CAF

CLEAN

CoC

COMPD

cTO

EDOM

ECD

EQDS

EPA&

FOL

FSAP

ft AMSL
Halliburton NUS
HASP

HM X

Iow

IED
IHDIVNAYVSURFWARCEN
oD
NAVECDTECHDIV
NAVSCOLEOD

NC

Q19830P

ACRONYMNS

Applicable and Relevant or Appropriate Requirements.
Amencan Society for Testing and Matenals.

Corrective Action Permit.

Comprehensive Long-Term Environmental Action Navy.
Chain of Custody,

Ammonium picrate.

Contract Task Order,

Electronic distance meter.

Explosive Ordnance Disposal.

Explosive Ordnance Dispasal Schoal.

United States Environmental Protection Agency.

Figld Cperations Leader

Field Samgling and Analysis Plan.

Feel above mean sea lavel

Halliburtan NUS Corporation.

Health and Safety Plan

Cyclotetramethylene tetraniiramina: Gclogen, Homocyclonile
Investigative Derived Wastes

Improvised Explosive Devices.

Invd:an Head Division MNavar Surface Wadare Center
Iren Ordnance Disposal

Naval Explosive Ordnance Disposal Technology Division
Naval Schos! Explesive Ordnance Disposal

Mitrocallulose,

i
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NEESA
NG
NG
OVA
PCBs
PETN
PiD
PvC
QAMGC
RBCs
RCRA
RDX
Semi-VOCs
S0P
SWiu
TAL
TCL
TH3
TEN
TNT
TOC
TOX
TPH
USCS
VIIRFI

WOCs

01863P

Naval Energy and Environmenial Support Activity,
Nitraglycerine

Nitroguanidine.

Organic vapor analyzer
Polychlorinated biphenyis.
Pentaerythritol tetranitrate.
Photo-ionization datector
Palyvinyl chioride.

Quality Assurance/Cuality Control.
Risk-Based Concentrations.
Resource Consarvation and Recovery Act,
Cyclonite; trimethylenatrinitramine.
Semivolatile organic compounds.
Standard pperating procedure.
Solid Waste Management Unit.
Targe! Analyte List

Targel Compount List

Thermite

Tew:l Kjgldah! nitrogen
2,4,6-Trinifrotoluene.

Tolal Organic Carban.

Tetal organic haliges.

Tatal petroleurn hydrecarbons

Unifies Soil Classification System

Venfication Investigation/RCRA Fauility Irvestigation.

Volatile organic compounds.
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1.0 INTRODUCTION

This Verification Investigation (VI} Report presents the results of environmental investigaticns conducied
at four solid waste management units {SWMUs) within the Naval Explosive Ordnance Disposal Technology
Division {NAVEODTECHDIV), Stump Neck Annex, Indian Head, Maryland. NAVEQDTECHDIY is a tenant
activity at the Indian Head Division, Naval Surface \Warfare Center (IHDIVNAVSURFWARCEN). The
following four SWMUs within NAVEQDTECHDIV were the focus of the investigation:

. Rarge 6 (SWMU §)

v The Improvised Explosive Devices (IED) Sile (SWRMU 26)

. The Inert Ordnance Disposal (100) Site (SWMU 27

Area 8. the Underwater Ordnance Training Area [SWMU 25)

The IHDIVNAVSURFWARCEN |s located near Indian Head, Maryland, in the west-central portion of
Charles County, apgroximately 30 miles south-southwest of Washington, D.C| as lllustrated in Figure 1-1
This facility occupies two peninsulas of land along the eastem shore of the Pclomac River Tne
NAVEODTECHDIV is located on 1,130 acres situated on the southwest porlion of the peninsula known
as Slump Neck Annex [(Stump Neck) Stump MNeck 15 separated [rom the main side
(IHDIVNAVSURFWARCEN) penuinsula by Mattawomnan Creek, The locations of IHDIVNAVSURFPWARCEN
ard Slump Neck are illustratad 17 Figure 1-2. Range &, the 1ED, the 10D, and Area B are ali located on
Stump Meck and are controlled by the NAVEQDTECHDIV. The sites are located as notad in Figure 1-3.

Authorizaticn for Brown & Root Envircnmentai to preform the Venfication Investigaton work tasks was
providad by the Northern Division of the Naval Facilities Enginesring Command via Contract Task Order
(CTC) Mumber 222 under the Comprehensive Lorng-Term Envirenmental Action Navy (CLEAN) Contract
Number NE2472-90-D-1208.

1.1 OBJECTIVES OF THE INVESTIGATION
Tho pimary goal of the verificaton investigaticn is to collect information necessary to determine if

remediatcen may be necessary at NAVEODTECHDIV SWMUs 5, 25. 26, and 27 and to formulate a cosl
estimate for remediation, if necessary The principal mission of NAVEODTECHDIV is to pravide Explos.va

S19E30E ‘-1 CTO 222
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Ordnance Disposal (EQD) technology and logistics management for the joint U 5. military services and
to develop war essential elements of intelligence, equipment, and procedures to counter munitions, both
domestic and foreign, as required {0 support the United States Department of Defense and the peacetime
security needs of other agencies.

A major tenant organization of IHDIVMNAYVSURFWARCEN, the Naval Scheol Explosive Crdnance Disposal
(NAVSCOLEOD) conducted training exercises at Range 6. the [ED, the 10D, and Area 8 Active military
personne| were tramed at these sites to perform Explosive Ordnanrce Disposal (EQD) operations. The
NAVSCOLEQD is scheduled for relocation. IHDIVNAVSURFWARCEN is responsible for identifying and
addressing any potential environmentally impacted sites caused by the NAVSCOLEQD.

Environmental investigations are being conducted at Range 6, the 10D, the IED, and Area 8 because of
tha planned NAYSCOLEOD relocation and because Range € is includad in a Resource Conservation And
Recovery Act {R'CHA] Corrective Action Permit (CAP) for the Stump Neck Annex. (The invastigation s
referred to as the Verlfication Investigation (V) throughout this Report.) The permil (Corrective Action
Permit Number MD 417 D09 0001) was issued in January, 1591, by Region 1l of the United States
Environmental Protection Agency (EPA). In response to the Corrective Action Permit. the Navy developed
and submitted a Verification InvestigationfRCRA Facility Investigation {(VI/RFI} Woek Plan (Ensafe, Allen,
and Hoshall, July 1991). The specifications of the VI/RFi Work Plan were considered in the preparation
of the Vi Work Plan, which received conditional approval from EPA Region Il on August 16, 1995, Tho
IED, the 10D, and Area 8 have been identifled for possible inclusion in the Corrective Action Permit

1.2 ORGANIZATION OF THE Vi REPORT

This VI Repor: is divided inla seven maior sectlons.  This intreduction is Section 1.0. A dascription of the
field invesligation activites and the risk assessmenlt sirategy used to evaluate the resulis of the field
investigation results I8 presented in Section 20. Section 3.0 provides a general discussion of the
characieristics of the study area. Sechions 4.0, 5.0 6.0, ard 7.0 provide the fallowing mformation for Range
8 the |[ED. the IOD, and Area 8. respectively:

Sire hachgroung and physizal setting

- Site operations and hislory

. A discussion of the site-specitic VI figla Investigation
A discussion of site-specific geology and hydrogeciogy

VG300 1.2 CTC 227




DRAFT

. The results of the sampling and analysis of environmental media
v The results of qualitative and quantitative assessment of target analyte concentrations
detected in the environmental media

Hagane 13 CT0 222
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2.0 STUDY AREA INVESTIGATION

21 FIELD SAMPLING ACTIVITIES CONDUCTED AT INDIAN HEAD

Tre following sections describe the Verification Investigation (W) field sampling activities conducted
between June 1885 and Octobar 1885 at SWMUs 5, 25, 26, and 27

Tne cbjectives of the data collection planned for Range 6, the 10D, the IED, and Area 8 were twofalg:

. Determine if environmental contaminants were present at Range 6, the |OD. the |ED, and Area
8 al concentrations exceeding chemical specific Applicable and Relevan! or Appropriate
Requirements (ARARS) or at concentrations of pablic or environmental health concern
Collect analytical data af a quality that will meet reguiremerts established in the RCRA
Corrective Action Permit for Stump Neck,

Unless otherwise noted, all fleld activities were cammied out in accordance with the Halliburton NUS
Vesification Investigation Work Plan (Halliburton NUS 1995) Al samples were collected in accordance
with the relevant Halllburton NUS Standard Operation Procedurss {SOPs) includea in the planning
documents. Also, unless olnerwise noted, all aclivities were conducted by Halliburton NUS  (The reader
should note that Halliburton NUS Is now known as Brown & Roaot Environmertal ) A summary of the
environmental samples submitted to a freld-based laboratory for analysis is presented in Table 2-1.

2141 Site Background Information Research

Because of limited documented information available rega-ding the operations conductad at each site, site
background research was conducted Brown & Root Environmental personnal interviewed military/civilian
persornel during a site visit on June 20 and 71, 1595, The questiannaire used in *he interview ‘s provided
in Appendix A

0-9530/m 2-° CTS 222




DRAFT

2.1.2 Field Test Kits

Field test-kit screening was used as part of the environmental investigations conducted at Range € and
Area 8 Field test-screening is a cost and time-efficient means of gathering fieid chemisiry data for large
sites and/or sites where lithe information is presently available. The resulls of the field test-kit screening
were used to assist i the placement of soil borings and groundwater monitoring wells at Range 6 and
Area B The kits procured from D-tech Corporation target the following analytes:

. 2,4 6-Trinitratoluane (THNT)
Cyclotetramethylene tetranitramine (HMX)
Cyclo-1,3.5-trimethylene-2,4,6-trinitramine (RDX)

Litersture on the use and limitations of the field screening test kils is provided in Appendix B.

TNT, HMX, ard RDX are among the explosives potentially used during the training exercises conducted
at Range 6 and Area B. They are the only explosives specifically identified in the Correctve Action Permit
for Range 6 at Stump Neck Risk-based concentrations [RBCs) established by Region 1l of the
Environmental Protlection Agency (EFA} are available for these explosives. These RBCs are avaiable far
water, assuming domeslic consumpticn of a water resource, and for soils, asswming industnal or
residential land use scenarios {A copy of the March 7, 1885 version of the EPA Region lll Risk-Based
Concentration Table is provided in Appendix ©) Table 2-2 compares the available RECs 1o detection
limits achievable using the fleld screening test kits, The comparison indicates that the detection limits

achievable by the field test kits are lower than ar within the same order of magnitude as the RBCs.

2.1.21 Range 6 - Field Screening

The purpose of the fiela test-kit screening at Range 6 was to investigate the near-surface soils for the
presance of TNT. HMX, and RDX. A site-specific sampling grid was established prior to the collection and
screening of the near surface sois at Range & A 425-foot by 300-foot grid using 71-faot x 106-foot
spac ngs betwesn sacn location was staked to the south of Archer Avenue using labeled wooden nubs
isee Figure 4-2). The grid was se! up to encompass the area most intensively used durning site activites
Prior lo collecting the samples at each staked location, a preliminary sample sel was collected and
analyzed with the fleld test-kits at 6-inch intervals (0-8', 8-12°, 12-18", and 18.24") from ore of the gnd

locations (08-S5-13) to determine which sail depth interval demonstrated the highest =o' contamination

(M RGO 2-2 CTa 222
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Samples from the remaining sarmple locations would be collected from the depth demonstrating the highest
readings. The 6- to 12-inch-deep sample Interval demonstrated the highest field test-kit readings (see
Figure 4-2). Tha second highes! readings came from the O- to 6nch interval. Thersfore, all of the
remaining near-surface soll samples were collected from a depth O to 12 inches at Range 6. In addition,
three background sampies were coliecied north of Archer Road and analyzed using the sample tesl-kil
technigques. The results of the field test-kit samples (see Figure 4-2) were also used to locate monitoning
well SMWD1. Freld test-kit screening results were recorded on a sample log sheet that is provided ir
Appandix D.

2.1.2.2 Area 8 - Field Screening Samples

The held test-kit screening at Area 8B was used to determine the presance or absence of TNT, HMX, and
RDX in surface water, soil, and sediment samples collected at water-shot and air shot locatrons. These
weations were selected for screening based upon historic documentation availsble for Area 8 and basec
upan information received during interviews with nersannal famillar with Area 8. The 25 mosl-used
locations were sampled. A surface water and sediment sample was collecled at the water-shot Incations
Surface soil samples were collected at the point of detonation at the air-shot locations. The screening
resuits were used 10 determine the locations of the three soll barings and two of the three manitoring wells
driled at the site (see Figure 7-3) It should be noted that the air-shot and water-shot locations shown on
Figure 7-3 are best approximations based on conversations with Base personnel  The air-shoi locations
are at times set Lp in A a'flerent orientation.  The results of the field test-kil screening were recorded on

a sample lcg sheet that 15 provided in Agpendix D and are displayed in Figlre 7-3,

213 Surface Water and Sediment Samples

Surfaze water and sediment samples ware collected at four Area 8 locations for fived-base laboratory
aralysis. One surface waler and sadiment sample (S25-SW001. 525-50001) was collected from water-
shot Incation 7-B. A second surface water and sediment sample {325-5W002, 525-5D002) was coliecled
framt water-shol location 23-B  These locations are considersd oy Base parsonnel to be the most used
waier-snol locations. A third surface water and sedimant sample (S25-5W003, 525-500032) was collectad
lzom Chnicamuxen Creek adjacent to water-shot location 7-A. 17e tzurth suface water and sediment
sample (525-5WO004, 525-S0004) was a background sampie callectad from Chicamuxen Creek, upstrean
of all air-shot and waler-shol locations (see Figure 7-1 for all suface water and sediment sample

|zzations). Field test-kit analyses were aiso performed on surface water and sedment samples S25-
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SWD01, 525-SD001, S25-SW002, S25-SD002, S26-8SW0D3, and $25-5D003 to allow a comparisan of
rasuits provided by the fixed-base labaratory and the field test kits. Al four surface water and sediment
samples were analyzed lor the parameters listed in Table 2-1,

Surface water and sediment characteristics were noled on the sample log sheels for each sample
collected. All of the sediment samples were collected with a stainless-steel trowe! from a depth of 0 to
& inches below the boltom of the surface water. All of the surface water samples were collected with a
stainless-steel beaker or by directly inserting the sample bottle into the surface water A copy of each

sample log sheet is provided In Appendix E.

2.1.4 Soil Boring/Monitoring Well Soil Samples

Fourtesn soil samples were collected during the drilling of seven monitoring well borings, and fourteen soll
samples were collected during the drilling of seven soil borings, for fixed-base labaratory analysis. One
of the samples for each boring was collected at a depth of 0 to 2 feet below ground surface {ie., the top
soil boring interval). The second sample was collected just above the water table if groundwater was
encountered between 0 to 15 feet. If groundwater was encountered below 15 feet, then the second
sample was coliested from 2 to 5 feet below the ground surface. The samples were collecled using spiit-
spoon sampling techniques The soil borings were advanced using holow-stem augers. Scil samples
were cellected using splil-spoon sampling techniques, following American Society for Testing and Malerials
{ASTM! Method 1586 procedures.

A lithologic description was provided for each split-spoon sample, and a complete log of each boring was
maintained. The boring logs are provided in Appendix F

Two shallow soil samples (-2 feei below surface) were coilected at the (0D site using 2 hand auge:

2.1.5 Manitoring Well Construction

Seven groundwater monitoring wells were installed duning the environmental mvestigations of Range €
(SWMU 5}, the |ED (SWMU 26}, and Area 8 (SWMU 25). As with the soil borings, hollow-stem auger
dniling technigues were used as the method of drilling the monstoring well borings.  The monitonng wei's

were instailed as overburden wells The wells were constructed of 2-inch inside-diameter {1.0D.), NSF-
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approved Schedule 40, flush-joint, palyviny! chloride (PVC) nser pipe and factory-siafted PV well screen
All well screens ware 10 feet in length, with 0.01-inch slot size.

The top of the screaned interval was positioned at or approximateiy 1 foot above the stabilized water level
The wells were installed through the augers using the following methods. A silica sand pack {Nos. 20 to
30 U.5. Standard Sieve size] was installed into the boring annulus around the well screen as the augers
were withdrawn {rom the boring. Tne sand pack was instafled from the bottom of the hole to a level of
approximately 1 to 2 feet above the top of the well screen. A bentonite peliet seal approximately 2 feel
thick was installed above the sand pack and allowed to hydrate. The remalnder of the annulus of the
boring (from the seal to the ground surface) was then backfilled with a bentonite grout emplaced using a
tremie pipe. The depths of the top of all backfil materials were constantly monitored durmg the well
installation process by means of a weighted, stainless-sleel or fiberglass lape.

A B-inch-diameter protective steel casing equipped with a locking steel cap was installed arourd the wells
The protective casing was grouted a minimum of 3 feet into the ground, In addition. a concrete apron
measuring 3 feet by 3 feet by 0.5 foot was senterad around the casing of the well. The marker posts ware
positioned equidistant from one another and near the corners of the concrete apron. The locks supplied
for each well were keyed alike. After instaliation. the ground surface and the top of the PVC nser pipe
were surveyed to within 0.01-fool vertical accuracy  |In addition, the wells were surveyed tc a 0.1-fool

horizontal accuracy

A monitoring well construction diagram was completed for each well installed, Copies of the monitening

well construction farms are provided In Appendix F

2.1.6 Well Development

Monitonng wells were developed after installation o remove fines from around the well screens, using a
stanless-steel bailer, The temperature, pH, specific conductarce. and turbidity of the purged water were
measdred during development. Wells were 1o be considered deveioped when these readings became
stable and the purge waler became wisibly clear Because of the low permeabllities of the screcned
formaticns, the menitorng wells were purged dry, allowed to recover at least 80 percent then purged
again, using the bailer to surge the well This process was repeated several times. Because of the
amount cf fines presen: in the formation, it was not possible to develon the weiis until the water was visibly

cigar. Al information coflected during well development was recorded in the field logbook.
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w4 s Water-Level Measurements

Cne complete round of water levels was collected from ail of the monitering wells on Qgtober 17, 1995,
Measurements were taken with an electronic water-level indicator (M-scope) using the top of the well
casing as the reierence point for determining depths to water, Water-level measurements were recorded
to the nearest 0.01 foot in the field log book and on a groundwater-level measuremeant form (provided in

Appendix 3}

21.8 Groundwater Sampling

One round of groundwater samples was obitained from the seven newly installed groundwater monitoring
wells. Before samples were obtained, water levels were measured and the wells were purged using a
dedicated stainkess-stes] bailer. A mmimum of three volumes of water was purged from monitosing well
ZeMW03 before sampling. The other six wells were purged dry before threa volumes of water wera
evacuated. The water level in each well was allowed to recover a minimum 74 percent of the original level
priar to sampling. Field measurements of oH. temperature, and specific conductance were taken for each
well volume during purging.  Dedicated stainless-steel bailers with polyethylene bailing line were usead for
sample coliection. Groendwater samples were poured directly from the bailer inta the appropriate sample

bottles for analysis.

Al periinent field data were recorded using the appropriate sample log sheet and field log boak  The

sample oy sheets ars provided in Appendix E.

248 Aquifer Testing

Menitoring wells were used for aguifer testing to determine the hydraulic conductivity of the water-bearing
zone penetrated by each weall. In-situ hydravlic conductivity tests {slug tests) were pedormes at all seven

monitering wells,

Rising-head slug tests wera performed at each of *he newly installed menitoring weils.  If the weall screen
was fully submerged, than a fuling-head shug test was also performad. The rising-head slug tests worms
performed by lowering a sofid slug of known volume below the water level within the well. After the water
level restabilized, the slug was suddenly removed to create a drog of water level within the well. A 10-

pounds-per-sguare-inch (psij pressure transducer and a data logger were Used to record the rate of water-
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level recovery. The data were analyzed using the Hvorslev method (Hvorslev, 1951). Falling-head siug
tests were performed by rapidly lowering a slug of known volume into the well below the water surface.
raising the waler-level within the well The subsequenlt rate of water level recovery back down o the
original static water level {time versus recavery) was measured to determine hydraulic conductivity of the

aguifer. Slug test calculations and data are located in Appendix G.

21.10 Surveying

All manitering well and soil baring locations, as well as key test-kit screening locations, sediment sampling
iocations, and suriace water sampling locations, were surveyed. Existing survey monuments and site grids
within NAVEODTECHDIV were used as reference points. The horizontal locations of all points were
surveyed to the nearest 0.1 fool. Vertical elevafions were referenced (o the 1928 North American Datum.
For monitoring wells, the elevation was surveyed to the nearest D.07 fool at each measuring point (lop of
well casing). Ground surface elevations were also surveyed to the nearest 0.01 foot.

2111 Waste Handling

In ail areas, dnrll cuttings, purge water, and development water were collected and containerized in
Department of Transpertation (DOT) approved [Specification 17C). 55-gallon drums at the site and stored
at each site. Al drums were sealed and labeled with drum conlernts, site number, boringiwell number. date
and the fallowing statements: "Results Pending Analys’'s”, "Investigative Derlved Waste" as requested by

Navy personnel

Lined decontamination pads wore constructed and used to collect the water from the steam cleaning of
tne drilling equipment The waler was periodicaly purmnped out of the lined pad and into 55.gallon drums.
The drums were stored al the decon pad and are labeled as mentioned in the preceding paragraph. The
Navy look possession of the drums upon completion of the field effort

2.1.12 Equipment Dgcontamination

All of the procedures for decontamination of equipment are referenced in the VI Wark Plan (Halliburtar
NUS, 1985)
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2,113 Sample Handling

All sample handling procedures are described in the VI Work Plan (Halliburton NUS, 1895)

2114 Sample Cuslody

Sample custody was maintained and documenied at all times. Chain-of-custady (COC) began with the
collestion of samples in the field. Section 5.3 of Haliburten NUS SOP SA-6.1, contained in Appendix H,
pravides a description of the COC procedure that was followed. The COC record forms are included In
Appendix E.

Samples were packaged and shipped in accordance with Standard Operation Procedure S5A-6.2, confained
in Appendix H

21.15 Luality Control Samples

In addition to regular calibration of field eguipmenl and appropriale documentation, quality control (QC)
sampies were generated during environmental sampling activiies. Al of the QC samples cotected are
described in the V1 Work Plan {Haliburton NUS, 1985).

Appendix £ contains the quality contral sample logsheets for the equipment blanks. Field duplicate sampia
logsheets are located in the associated Seolid Waste Management Unit (SWML) section,

22 RISK ASSESSMENT METHODOLOGY

Although ine Venhcation Investigation of SWMUs &, 25, 26, and 27 was designed primarily G determing
the presencefabsence ol contamination, human and envirpnmental health risk assessmenis have baen
mcorporated into the VI report o assist the reader in his or her evaluation of targel analyle concentrations
detectea in the anvironmental medis sameled daring the VI fisid activities. Altheugh the risk assessment
Is prmarly gualitative in nature {ie, it relies on a compansor of site contaminant cancentrations fo
slandards, critena, and risk-based concestratons. ), a8 quantitative risk assessment s also presented ‘o
address the issue of cumulative risk and to allow a comparison of sile risks to EPA ns« benchmarks. This

section presents the gualitative and quantitative nisk assessment methedo'ogy used lo eva’uate the resulis

P’
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of the analysis of environmental samples collected at Range G, the IED, the [OD, and Area 8. The resulis
of the risk assessments are presented on a SWWU specific basis in Section 4, 5. 6, and 7.

2.2 Qualitative Risk Assessment Methodology

As a first step in the risk assessment process, maximum contaminant concentrations detectec at the four
SWMUs under investigation were compared fo the appropriate standards and criteria presented in Tabla
2-3 and to the EPA Region Il Risk-Based Concentrations (RBCs) and Soil Screening Levels (SSLs) (for
the evaluation/protection of groundwater and air quality) presented in Appendix C. Appendix C defines
the EFA Region Il RBCs and SSLs and presents the methodology used to derive the EPA Region Il
RBCs and 55Ls. Qualitative risk assessment tables (i.e.. comparison tables) were developed on a SWML
and media specific basis and are presenied in Sections 4 through 7. Targel analytes detected al
concenirafions exceeding the appropriate standards, criteria, or EPA Region Il RBCs/SSLs and alse
exceeding background concentrations were selected as contaminants of potenual concern {COPCs) and

further evaluated using the quantitative risk assessment methodalogy presented In Section 2.2.2
It should be noted thal all environmental data evaluated in the qualitative and quantitative risk
assessments were reviewed and validated per EPA Region Il validation protocol.  Environmental data

“rejected” per that protocol have not been incorporated inte the risk assessment

222 Quantitative Risk Assessment Mathodology

The following risk assessment elements were incorporated into the quantitative risk assessment of COPCs
identifizd as a resull of the gualitative risk assessment methodelogy presented in Section 2.2.1,

Exposure assessment
Towicity assessment

Risk characlerization

Theso elements are defined in the following paragraphs.
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2.2.21 Exposure Assessment

Assuming that COPCs are identified in an environmental media, an exposure assessment [dentifies the
exposure machanisms and pathways by which human recepiors may contact COPCs. Importantly, the
exposure assessment allempis to estimaie the "dose” lo which an indivdual may thegretically be exposed
as a resuli of contact with COPCs in an environmental media. Cusrent and anticipated land use scenarios
dictate the human receptors potentially at nsk  Although the EQD schools at NAVEODTECHDIV are
scheduled for relocation, the guantitative risk assessment for the VI will be performed assuming future
industrial (e.g., military) and residential land use scenanos. Hased on discussion with Navy personne.
the industrial {e.g.. military) land use scenario is the anticipated future land use at the four Stump Neck
SWMUs under inveshgation. The evaluation of a fulure residental land use scenario is included in the
quantitative baseline risk assessment for purposes of completeness. It is not anticipated that any of tha
four sites will be used for residential purposes in the future.

The receptors of concern and exposure assumptions 1o be evalualed assuming future industrial or
residential lana use scenarios are presented in Table 2-4 This baselinc risk assessment religs heawvily on
EPA Region |ll methodology presented in the EPA Ragion I} Risk-Basad Concentration Table, July-
December 1895 memorandum {the EPA memarandum). Much of the exposure assessmen: methodology
used is delailed in a copy of the memorandum included in Appendix C of this report and s not repealed
in this section. The EPA memorandum presents methodelegy for the evaluation receptors exposed (2 soil
and greundwaler constituarts va the ingestion and inhalation pathways. This risk assessmenl will aiso
evaluate risks to receptors as a result of dermal contact with COPCs in tha environmental media. As notad
previously, the human receptors that will be evaluated and the exposure dose assumptions for the

evaiuation are presented in Table 2-4. Example exposure dose calculations are presented in Appendix K.

2222 Toxicity Assessment

This secticr discusses the foxicty crteria thal will be used to charactorize the nurman heallh risk
Aassociated with axposdre to COPCs detected in the environmental media samplag at SWMUs under
investigation. Estimaied human exposure doses resulting from potential numan contact with cantaminatec
envircnmental media will be evalualed usirg the Reference Doses and Carcinogenic Skope Factors
sresented in Table 2-5 Tne melhodclogy for estimahing exposure dosas s prescnied in Table 2-4 ara

Appendiz K
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The available toxicity criteria presented in Table 2-5 are summarized from IRIS (U.§. EPA, January 1856,
Toxigity oriteria available from EFA Region (I Memorandum and the EPA Health Effects Assessmant
Summary Tables (HEAST) FY-1985 are presented when toxicity criteria are not available from IRIS

22221 Reference Doses

As defined in IRIS (the EPA Integrated Risk Information System), an RfD is an estimate {with uncerainty
spanning perhaps an order of magnitude) of a dally exposure to the burman population (including sensitive
subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime. RfDs are
veveloped for chronic andfor subchronic human exposure to hazardous chemicals and are based on the
assumplion that thresholds exist for certain {oxic effects. The RID is usually expressed as an acceplable
dose (mg) per unit body welght (kg) per unit time (day). The RfD is derived by dividing the no-observed-
adverse-effect-level (NOAEL) or the lowest-observed-adverse-effect-evel (LOAEL) by an uncertainty factor
(LIF) times a modifying factar. The use of uncertainty facters and medifying factors is discussed in IRIS
and in the EPA, Office of Research and Development (ORD) Heallth Effects Assessment Summary Tables,
FYy-1594,

The uncertainty factor used in calculating the RID reflects scientific judgement regarding the various types
of data used to estimated RfD values. An uncerainty factor of 10 is usually used to account for variation
in human sensitivity when exirapolating from valid human studies invelving subchronic {for subchronic
RiDs) or long-term {for chronic RID) exposure of average, healthy subjects. /An additional 10-fold factor
is usually used for each of the following extrapolations; from leng-term animal studies tc the case of
humans, from a LOAEL 1o a NOAEL. and from subichranic studies to a chronic RfD.  An additional
uncertamty or modify'ng factor, ranging fram >0 to 10. is applied ‘o reflect professional assessment of the
uncertainties of the stugy and catabase not explicitly adcressed oy the aoove uncerainly factors (such

as completerass of \he overall data base). The default value for this modifying factor is 1.

2.2.22.2 Cancer Slope Factors

C57s are used o estimate the lifetime probability (assumed 70-year lifespan) of human receplors
contracting cancer as a resuit of exposure to known or suspected carcinogens. This factor s generally

reported in units of (mgikg/day)” and s derved ihrough assumed low-dosage responses determaned from

7wman or animal studies.  Cancer nsk and C5Fs are most commonly cstimated through the use of a
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linearized. multistage, mathematica! extrapalation model applied ta animal bicassay results. The value
used in repaorting the slope factor is the upper 85 percent confidence limit

2223 Risk Characterization
The nsk characterization evaluates the potential for adverse health effects from exposure to COPC

concentrations in environmental media by integrating information developed during the exposure and

toxicity assessments,

Methodology for Estimation of Carcinogenic Risks

Carcinogenic nsks can be estimated by combining information on the strength or potency of a known or
suspected carcinogen {Carcinogenic Slope Factor, Table 2-5) with an estimate of the individual exposure

doses of a chemizal Carcinogenic rick may be estimated as follows:

Risk = {CSF){Dosea)
Where
CSF =  Carcinogenic Slope Factor (slope of the dose-response curve in
(ma/kg-day)” from Table 2-5)
Cose = Amount of a contaminant absorbed by a receptor in mg/kg-day

The equation presanted above, howsver, is valid only at nsk levals less than or equal to 1 x 10°. When
the risk estimate is expected to be greater than 1 x 10%, an alternate equation, such as the following

grie-hit equation may be used to estmats nisk (U.5. EPA, 1984}
Risx = 1 - oxpi-Dose » CEF)
Ihe resultant risk value (e.g., 1 x 10° or @ 1-7-1.000,00 chance) can o2 app'ed 1o a given population

0 determine the number of excess cases of cancer thal couid be expected 1o result frem exposure {9

1 x 107 is one additional case of carcer in 1.000,000 exgosed persons)
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The total nisk for exposure o multiple compounds |s presented as the summation of the risk for the
individual contaminants. Risks can be caleulated in this manner under the following assumptions:

® There are no antagonist/synergistic effects between chemicals,

. All chemicals produce the same resull {cancer)

. Cancer risks from various exposure routes are additive, if the exposed populations
are the same (U5 EFA, 1889}

Methedolegy for Estimation of Noncarcincgenic Risks

Potential health nisks resulting from exposure to non-carcinogenic compaunds are estimated by comparing
the maximum daily dose calculated for an exposure to an accepiable inlake dose, such as a chronic or
subchronic reference dose  If the ratio between an exposure dose and the RfD exceeds unity, there is
a polential health risk associated with exposure to that chemical (U5 EPA, 1988). The Dose/RfD ratio
Is net a mathematical prediction of the severity or probability of toxic effects, it s simply a numerncal
Ingicator of the potential for adverse effects. The ratio of the expasure dose to the Reference Dose is
referred to as the Hazard Quotient (HQ). The summation of HQs for several compounds is referred to as

the Hazard Index (HI)

Conservatively, a total Hi for any exposure route (s calculated by summing the Dose/RID ravos (HCs) for
the individual chemicals of concarn (.S EPA, 1989} To provide a better indicalion of risks, Dose/RfD
ratios snouid be summed according to the target organ affected.  For example, \he Dose/RfD ratios for
those chemicals affecting the liver should be summed separataly from (hose chemicals affecting the

nervous system.

The target ergan or toxicity endpomis of concerr |dentified on Table 2-5 ara those that were specified on
IRIS (U.S. EPA, 1996) or the Health Effects Assessment Summary Tables (U.S EPA, FY-1995) as the
endpoint of concern lor ke Refersnce Dose. The Hl and RiDs are subject (o the uncertainties described
In this =ecticn,

2224  Ecological Risk Assessment Methodology

4 comgrenensive ecologicai rsk assessment conssderng all exposure petnways and evalusztng nisks to

specific species 15 not possible, nor appropriate, within the scopa of this Verification |qvestigation Regon
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Therefore, the screening leve! approach, based on the environmental effects quotient, will be used to
conduct a general ecological risk assessment, as recommended by EPA Region [Il (USEPA Region |Il,
1894). At each sampling location, maximum concentrations of contaminants in @ given medium will be
compared to conservative ecotoxicological criteria.  Where the ratio of the maximum contaminant
concentration to the ecotoxicological criterion (the envirosnmental effects quotient) is greater than one, a
potential for ecologicai risk exists. For media where ecotoxicolical criteria are not readily available, a
comparison to background concentrations will be made, if available, to determine whether there Is any
evidence of contamination that may pose an ecological risk. |f neither background data nor criteria are
available for a medium at a given location, the ecological risk from that madium will not be evaluated.

Factors that may affect the potential ecological risks at a site will be briefly discussed.
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TABLE 2-1A

SAMPLE SUMMARY FOR GROUNDWATER AND SURFACE WATER SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Sample Number

! Appendix X0
voa'

Appendix IX
SVOA'

Energetics’

TAL Metals
and Cyanide'

Indicator
Paramelers'

TRH?

TCL
PCBs'

SMWO1

X

Pt

X

A

FDOA (aup MWD

2EMWOY

Z5MWOR

25MWD3

$25-SWG04

FDCE (guo SWOGL)

26MWO1

se |3 Ioe 2 I3 foc Ioe 3¢ |2 | {x |

e | oe | 3e | 3¢ T3c I5¢ | 3¢ Do (3¢ | 3¢ { 3¢ | ¢

O B e I B O O O

M |3 [ [ [ [o¢ |2 > > 3 |xIx

FD*0 {dup 26MWG1}

i

M X | x|

| |x | x

Refar to the anaiytcal database in Appendix | for a isting of the parameters aralyzed for under the aspropnate fractions
TPH - Tatal Petroleam Hydiotarbons.
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TABLE 2-18B

SAMPLE SUMMARY FOR SOIL AND SEDIMENT SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL S5CHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Appendix

Appendix

Sample Number 1% VOA' X SVOA' Energetics’ aﬁLCr:::;::' F::;jli:‘:l::::ﬁ' TPH? TCL PCBs'
_SDE-MWU'I -01 X | x X X
Sl'.i'_b-M‘Nﬂ"l 032 X X X A
03 [SQS-MWD1 01 . = x ~ x
FOO4 (SC5-MW-01-023 * X
525-5B0%-001 " X X X
£25-5B01-002 b 4 . X X X x
525-8 BC':" L"'Z_ ‘ X ) X %
525-2802 ?42 X _ % i X X A
S?ﬂ-SE‘GE-ZFJT . T X B X X
525-53*35-:.‘!& K _ X X x X
SEEHM-";“!U‘I-N X x X
__b'::iﬁ-f"."lwm (3 . X X i * x i A
S25-MW02Z-CM X X X
525-1\‘1\’?'32 ao2 X g x X x X
SZ5-MWO2 001 ) . X . X x
S25-MW03-002 X X X
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TABLE 2-1B (Continued)

SAMPLE SUMMARY FOR SOIL AND SEDIMENT SAMFLES
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE OCRDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Appendix Appendix

Sample Number X VOA' X SVOA'

Energelics'

TAL Metals
and Cyanide'

Indicator
Parameters’

TPH?

TCL PCBs'

FDO1 (dap MWO1-801) g X

X

A

FDO2 (dup MW01-002) |

§25 SD0O1

525-5D002

525.8D003

P o< 3¢ | | x

525-50004

]

FDG5 {dup SDOG

$26-S03-0° |

¥ ST

$26-SBU1-02

b o e T o O O

526-5B802-007 |

5_ $25-5B02-052 I

52€-5B303-0C1

$26-85003-002

526-5804-001

526-5804-002

S528-MWD1-01

526-MWN1-02

O B S - B S S B S B B e o B

e |3 |3e I3 |3 (3 |2 Ip¢ | |x|x|x

S26-MWOZ-007

B I B B - S - S e O e

T R I B - I T e B B

oA - - O I S O S e

o R - A S - e
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TABLE Z-1B [Conmtinued)

SAMPLE SUMMARY FOR SOIL AND SEDIMENT SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX. INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Sample Number 'higp: ;i]f Txpgﬂg:ﬁ Energetics' al’;‘LCT: ;?;:1 FL:::'E::::{ TPH’ TCL PCBs'
S28-MWu2-007 b4 A A b X X
S26-MWD3-0M b A X A X X
. S28-MW23-002 X X X X X X
w-'_':D'ZET (dup S26-5H02-057) X X
P[}u_ﬂ [eup EEE:'-EG-LM—{J;M} X X
527-85-C X
527-88-002 X y | X A
1 Hefer to fne analvlical database n Appendix | for a listing of the paramelers analvzed for under the appropnate fractions.

2 TPH - total petroleun hydrocarsons
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TABLE 2-2

COMPARISON OF RISK BASED CONCENTRATIONS (RBCs) AND
FIELD SCREENING DETECTION LIMITS
VERIFICATION INVESTIGATION, THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYILAND

Comoound ﬂ.a”ﬂhﬂBq HMHEH_.M.._J...M“__ RBC” Sol Soi Detecuar, |*
(sg/L) (ag) imgtg) Lentt {mg/Kg)
Oxtahydro-1.3.5 T-tetranitro-1 3.5, 7-tetrazocine  (HMX) 1800 150 3800 05
Hesahydre-1,2 S-trindro-1,3 S-trlazine (ROK) 0 51 5 58 e
2.4 E-Trinitroteiuvens a2 5 o1 o

1 Risk-Basad Concentratien Table, January - Jupe 1988 EPA Region IIl, Margh 17, 1885

Values calculated assuming long term exposure 1o compodnds in sail or greusdwatar Expasure assumptions reflective of
a residental iand use scanano wers usad lo calculate the RBCs presented.
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TABLE 2-3

STANDARDS AND CRITERIA FOR CHEMICALS OF CONCERN
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

EFN DK l FOSur uvbiens Vasks Maryland State Surface Water Standards '
Standards Quality Criteria Maryland (L)
fagily g/l n]
— T ER& Drinking Watar Bmt;’a;ﬁmnn
Chermicals OF Cancern Health Advisorios'' Pratection of |  frs™ |Protection of |Protection of| Protection
& i (ag/L) Brotection of |Human Healh s of Human
MCL' MCLG =g} Freshwater Human
Frashwater |-Consumplion P z Health -
[Status) | (Status) pro Aquatic Health- Fish
Aqualle Lite of Aqualic Life"™ Consumjption Drinking
| | Life Onty™ Water
Valatile {Irganics
St - - - = = -
Sarton disufide - - - . - - -
o 100
Sy o 3 i
Chilaratorm az™E ad fLong-tein, 10-kg Chid) N M‘M? ara gt . - .
H = |'E|:I C: 1,240
| ; i 2400
'Bollyhire chlarae s "} (10-cay, 10-ky Chid} - 1.800 5 - - -
| : {F : )
4-f4aihyl-2-pncano e - - - - 23 =3
- e 1.000 i
Iplugns .ﬁi’:ﬂ ;:Ll-_.:ﬂ I ALifet e, 70-G Adul) A {15800 [ 200,000 843 - -
i “::
el - i A
Trich'sroelhene 7 ) i) ¢ 21802 LB 5 5 gar
= i £2.000
thyens (1587 ""]E;:m ",‘T:' iLifetmes, 75-kg Adult) - 10,000 -
A 5 iF
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TABLE 2-3 (Continued)
SAMPLE SUMMARY FOR GROUNDWATER AND SURFACE WATER SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDMNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

FPA SOWA Fedoral Ambient Water _ i
Stutidards Quality Criterla Marylaid e ki o SuTu;:?Watur Stancerds
2
gL : i) State Drinking
EPA Drinking Water Water —_—
Chemicals Of Concem Health Advisorics™ protection o | Standards™™ |Pratection of | Protection ot Pretection
weL e LugiL) Protection of |Human Health| St 5 uf Human
L MG udy L) Frashwater Human
Freshwaler |-Conswunption i Health -
{Status| | {Slatus] ! fa!'® Aguatic Haalth- Fish
i Agquatie Life of Aguatic Lifg™® Paiies Drinking
H Life Onty"™ PEON | Water
Semivolatile Crganics
= =] . —a T
Iae'uzu:a:lpy'.fl.-'m ?F‘; | [;] - - .03 472 - -
 — .
b - g 1 - A G40
i ethyihaay ) 1 . 12 509 : = -
B ethyihtuy whithalata i) =4 it c 3 L1 &
Ca 7 bulyipniralioe = rt h;-;u . " - )
7 5-[rdratsluena - - | - -
20 T |
Macktnalars fLifesme, /0 Aduli pdeica s - -
5 C: 8§20
s i)
| 3-40i0ar line - - - - - = -
Phacrarthrans - = - o -~ - - =
e = t A
Energetics
2-hming 4 §-aintotaluine | - - - - -
é-Amro 2A-ainirewliang - - i - - = -
| 1
1.3-Ginirebanzene - t Pedima, 70 kg Adul) 3 : e =
iFi
- - 2 330
7 A-Dindrzto Lene L i iOne day, :?-w.g Child) e 57 51 2 -
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TABLE 2-3 {Continued)
SAMPLE SUMMARY FOR GROUNDWATER AND SURFACE WATER SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

EPA SDW& Faderal Ambient Water iy
Stilt:;:_rdt 'u“"T" Critaris Maryland Maryland State Surface Water Standards
: ) : lrgfLd
| - EPA Orinking Water <L, Et'“wi:'“ﬂ
e g T Protection of ' Protecticn
SRR L R MeL® | el o E:dwu,]_?w“ Protection of |Human Health Staml:lm-n“" P;:’::E::‘tle‘:’ "f“;:rﬂ‘;: of| " of Human
y Froshwater |-Consumption {ugil) : Health «
[Status) | [Status) o1 Agquatic Health- Fish \
Anuatic Lite al Aquatic Life® Corpoiption Dirinkirg
! Lite Only™ P Water
r 200
RIS = (Lifefirme, 70-kg Adur} i . " - ~
| ik
sl
Reraguandine - (Liftime, Fhekg Adalt] . £ = - -
i)
7
ROX < {Lietime, Pi-kg Ayl N 5 q B
iF
2
2451 mpeiziiens (Litetime, 70-kg Adtult] - N N
iFi
Metals
Alarmnuy 140 o 200 T =
Adarmin | iF3 s 0l ~ = - -
& 1§ 3 A9, 0ol
on fm b W i
Artmiany e | (L Fetine l:.FCI\ ki Aduly c: 1 800 4390 6 3 .
i | b
e - A g A 360
Arsefic - [‘1 "“ C - ga.'ll 014 &y F ol |5‘:r.'-‘.,32| - E:
: 2000
e | iy ; ' ;
Biarum E%FJ - J?G (Lifotime, {T;:.Jl-kg Asuly 2an | 3 . | auh

14vdd




o
"

nOER i

Eld

et ald

TABLE 2-1 (Conlinued)

SAMPLE SUMMARY FOR GROUNDWATER AND SURFACE WATER SAMPLES

VERIFICATICN INVESTIGATION REFORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPDSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

EPA SDWA Federal Amblent Water .
Maryl 5 o
Snndnr‘ds Quality Criteria Mary land o bt Emt?;{]wahr s
. EPA Drinking Water (woiLl Stata Drinking '
o £ s Water
Chamicals OF Congem Health Advisorias"! Protection of Standurts!™ |Protection of | Protection of VIRt
Mo MELGh [agiL) FProtection of |Human Health o linrales Shena ol Human
5 | Freshwater [-Consumption {agiL y Healih «
[Status) | (Statusg) 19l Aguatic Health- Fish
Aguatic Life of Aguatle Lifg!"™ sl Drinking
' Lifo Only"™ P Water
44950 ;
. & - — A 130
Byl {F) F) fLU‘r?*FEFIT“J:-'“E‘F Cheig) co5a L " - - -
] 5 B A agma A3 9=
e R . " b . - L 2l L]
Cadermrt R (F3 Lietine ':,‘ WQAE ! oqme 172 5 C: 1.1 1w
—4 L &
Calcum ! - 1t - - = = - - =
= =z |
! , 100 " ’ i
- 104 104 L - A 1g8%Y A AT e A g
ol | " ey ] (TN J_E.j"“" et B T (43 o C: 11972 |3 433 opgeia o
[}
iagbal I - =+ s - e
- B b LA g A g
=opwv iF: iF: [+ AL : = C s2Fa = E
— = " c - i
Ion nd - A QDO - - -
—_— L] - —
! ™ £ A = A g
f'”u i T [ T i Gy N =
Magnesivr - ! i = = = -
. ™ =
Mangarese ) iLh 0o - - e =
2 - 2 A E lq_I-'I| A ?_ 4l'i?l-
- 2 s e : e i :
MarcL e ) i [Litetirn, t:-r.:"hﬂ Aditi c- oo™ el B £ ap1a™ 0.146 2

14vydd




DRAFT

= = wrane & 10 B ZY D fpapy By n2 ey [ d | el
E.:"_u_xn " 0O BER Y ooz Bz nOT s
= ; . () ,
= 3 by 2 xs i@k w0 ferpy Beng ey L1 4 Suip
sibin | ¢ P T Ao’z gl = w005
= = = e il nl. _um WTHPELEA
. = = - = G = - | )
4 grs y - &,..u,_ - I *.I.”.... <] e ..I.
- = ol 4 £ty n0ss W mnesy ._._J. L) cr w : Lanm e |
¥
" - e "
- " -- % _:n_, |- Lih Bae
SR e (@) il W 3=
06 ] :«...H.N__. n..u 005 acn'es zl __i r" Lir g u..__.._uh R = m ._.m_ a8 g
arml P ¥ it T 04t i s
S B D ] { h
ot - .Hﬁ _w ot 509 % ...._"...”..w % - = ._n. ArILSRS
= o = e .- - - = ATHEE LS
: . o : e
= a8l 0 ' D8 2D . 5 ! . e 4 -
ool i ryca oot oog'y 0OV L W tunpy ,._.m%_. ey D W00k | AN
Joem A0 051 iy
uondwnsus a
Dujuna _.._h_nu_ igumxu u_mr_.wr._ﬁ DY 1 |1 07 INEADY ismpeig) | femes)
~ WRIPIH wewn amysa: fyv)  [uoRdWASUOD-| JeEmLERIY W | 0w
uewny jo H Jagemysesd UeaH Lewnp| jo uopamoid () w1 ]
uo[E0u | o uonoaalg | e PIERUELS \ LIDSID eapw
LoD R0 i e 1o uoRI9lId pFMIOTIAPY LIIRGH ASUDT LD SIEIUESY T
By
(189} Dupjuug sieis (") s Buryupg vd3 Py
CPURIG JajEA 2depnS s puejAiep i =i kuyenp A
w504 JARAN JUBQWY [RIBpES YAAOS Vd3

ONYTANYW "O¥3H NYIONI
NOISIAIO O¥3H NYION| 'XINNY MO3N dNNLS
IVSOdSIO AONYNOQHO JAISOTdXA "TO0HDS TVAYN JHL

140434 NOLLVOLLEIANI NOILLYDI4IH3A

S5ATdWVS U3 LvM I0VAENS ONV H3LVMONNOHO ¥HOd AHVAIWNS ITdWYS

{(panuijuog) £-Z 3718VL

CTO 224

2-24

GHEE3OH



#,

deesl

tZd

LZ2 O

TABLE 2-3 (Continued)

SAMPLE SUMMARY FOR GROUNDWATER AND SURFACE WATER SANPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

EFA SDWA Federal Amblent Waler il
= st Quality Criteria Marytand Maryfand State s;u::;:-lmmsnnum
~r ity ffnﬁ.r knﬂi_’jrmm;tlan of sm“w’:“{g’;‘“““ Protection
Chemicals OFf Cancern 1 Heaith Advisories Brokiattar of | bicetes ki Slandards!'" | Protection of | Prataction of Rl iy
ML moLg!! {ugfl) (gL Freshwater Hurman
Freahwater |-Consumption r4 . Health -
(Status) | (Status) A ol Agquatic Health- Fish
quatic Life of Agquatle Lifet™ Consumption Orinking
Life Only™ Waler
Indicalor Parameters
0,000
AmTonia - - (Lifetime, T0-kg Adult) ":..;_1;; X N B N N
(o o
; . <8090 19.000 r i - - =
tiirate + Nittita [as N} iF) ) ) 10,000
X 5C0000 | 5C0.000 -
i P Py (o} I . - - N -
1 Dbaines fiam Dongng Water Reoulatons and Health Acdvisanes, W5 EPA, Cfice of Walar, May 1585
2 Cbtaines fram Oogin of Human Health Goteria, U5 EPA, Qffice of Waler, Juna 1991
3 Bassd onowasa quaily crtena far hexavalent chromiurm. Mo wale gualty criterio eslablished for lotal chromium based upon ingestion of wateraquatic grganisms, ngeslion
of aguatic organisms only, or protecizn of eswater aquatic ife
Uhder Heview
5 Cagper - achion level - 1,300 zoi
Lead - achon evel - 15 pgil
& Currenl MCL.
7 1984 Fioposed e or disinfeclanis and disinfection by-praducls
L Sacardary MCL
g Baing remanied
0] Uniess otfens/se noled, Lowsst ODoserved E¥ect Level (LOEL! shramed from Qualty Cricna for Waler. 1386, US, EPA. Othce of Waler, May, 1986
11 Critengn 67590 lable
12 Critenion is based on a tofal hardness gf 100 mail
13 Oblained fom Sualty of Drinking Water, COMAR 2504 01, Janlary 1995
14 Ootained from Walar Quality. COMAR 26 0A.02, January 1606
|5 Based or wa'er quality citeria for total trhalomathanes
16 Based or water quabty critena for trvalent arseaic.
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TABLE 2-3 (Continued)

SAMPLE SUMMARY FOR GROUNDWATER AND SURFACE WATER SAMPLES
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

L J Waler qually criteri for e protection =f Feshwaler aguabs Mz based o irvalent chromnm sre avallable in “Numesical Ciiteria fos Toxic Substanues in Surlace Waless™,
COMAR Z6.08.023-2, Janvuary 856

18 Crileron hesed on rvalent chromm

12 For walurs wih some designated uses. asuts anc chronic citeris for cyanide of 31 3 agd and 7.3 aplL. respechively, apply

20 Critar=n 15 basad on free Cyar.da

21 Critarcn may be oiered based on sie specific data on pH and kaminess

22 Marylard Surface Waler Standards for lhe protection of aquatic ie far melals ase based on measurements of dissalved motals or as hilogzally avaiable cqulvalence

D Draf

! Listed for seguiubon

[ Propased

r Fral

T Treatment Tachngue

A Acule - Crilerior Makimum Coaeartratinn

c Chrene - Crtenon Continuous Concentration
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TABLE 24

EXPOSURE SCENARIOS FOR QUANTITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND
Utllizatlon of Sita and Adjolning Araas Environmental | Rouls of Exampla of Exposure Modol Assumpllons Commentsifeferancas
Madta Exposure Expostre
Graungdwslar undatlying the SWhLUs &, 25, 26, & | Groundwaler Ingexlion | Utilzaton of IR + Exposure assumpbons
27 it nol currently used a5 a domestic waler groundwater as a - Aduk - 2 Ligay per EPA Regioa 11
supply resource, For pumpoases of completengss, rinking wate:r supply - Child - 1 Liday guidance
the baseline nsk assessment wil evaluate EF
graundwater comaminanl concentrations in the « 350 daysfyear
viginity of tha SWhills, ED
- Adult - 30 yews
- Chikd - & yaars
BW
- Adutt - 70 kg
« Child - 15 kg
Darmal Use al groundwate: SA = Chemscal absorphian
Conbact supply far bathimg - Adult - 20,000 on® {ie, pemeabity
{Contaminants in - Chikt - 7,200 em” constants) will &e
grayndwatar Exposure Time (ET) chamical specihic.
abserbed through the =02 hrfavant = Exposuie assumptians
skin}. Evenl Frequency [EV) per EFA Ragion I
- 1 eventiday gudance and federal
EF EPA Dermal Guidance
- 350 caysiysar (CPAMOOB- ST 16)
ED
- Adult - 30 years
- Child - 6 yaars
BW
- Adult - TO kg
-Child - 15 kg
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TABLE 24 (Centinued)

EXPOSURE SCEMARIOS FOR QUANTITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

proundwaler.

laundry),

EF

- 60 daysiyear
10

- Adult - TQ kg

- Child - 15 kg
ED

- Adul - 3D years
« Ghild - 6 years

Utilization af Site and Adjolning Areas Enviranmental | Route of | Example of Exposure Model Assumptions CommentsiRefarences
Madia Ezposurs Exposure
Conlaminants Inhalation | Domeshc use of + Inhalabon Rate {IR) « Exposure assomplians
volatized o au groundwater supply - Adult - 20 m'fday per EPA Region (I
from (e g., showering, - Chikd = 12 mirday gukdance

SWhMUs 5, 25, 26, and 27 are used for muldary
(mausinal) purposes. Tha reasonably anticipated
future land usa for the propery » also mdustnal!
milary. Howewer, for puposes of complelenass
the baseline risk sssessment will include an
avaluation of solls assuming o resdantial fang
use scananio (The ingastion and dermai confact
roules of exposure will be evalualed)

Soils

Ingestian

Incidental ingastian
whie ealing or
smaoking

Soil tntake rale (IH)
« Typical adud worker
- 100 mgiday
- Adul resident
- 100 mgiday
« Child Rasident
- 200 mgiday
Exposure Frequency (EF)
- Typical adult warker
- 250 daysfyear
- Adufichild resicant
- 160 daysfyear
Exposure Curation (ED)
= Typical adud workar - 25 years
« AdultiChild Residant - 30 years
Body Weight (BW)
- Aduk - 7O kg
« Child - 15 kg
Fracton of Soil Ingesiad
- Warker - 4.5
= Reskdent - 10

+ Exposune assumphons
pet EPA Ragon I
guidance

14vda
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TABLE 24 {Continued)

EXPOSURE SCENARIOS FOR QUANTITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

orgames and
particuldles emited
from souls

- Typical adult worker - 20 m"
EF
- Typical adull worker
- 250 daystysar
EN
- Typical adull worker - 25 yaars
Bw
- Adull - 70 kp
Volatlization Factor
- Chemical and sde specific
Partsculate Emission Factar
= Chemical and sie speciic

Utilizatian of Site and Adfolning Areas Emvironmental | Houte of Example of Exposura Modal Assumptions Comments/Referencos
Medla Exposyre Exposure
[Coantinued) Soils Liermal Damal Contact wih |+ Skin Surface Area (S4) « Exposyse assumplions
{Coninued] Cortact sollsidust while - Typical adull worker - 3,450em’ ™ | per EPA Ragion Il
working, - Adult rasident - 5,800 cm® ™ gudance except that the
- Chid retident - 1 800 em” sfergnce for the Skin
+ Agherence factor of soil to skin (AF) Surface Area is
- 1.0 mgfom-evant Table 8-1 af the EFA
+ EF guidanece document
- Typical adufl worker EPASO0/E-91/0118
- 250 daysfyear (EPA, January 19332)
- AduR/Child resident Chemical absombon
- 350 daysfycar factors will be chamacal
« ED spacific.
- Typical adult worker - 25 years
- AduftiClhukd resident - 30 years
= By
- Aduk - 70 kg
- Chilf - 15 kg
Iahatation™ | Inhalation of valabke |+ Inhalation Rate (IR} » Exposufe assumplions

par EPA Region |l
guidance
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TABLE 2-4 {Continued)

EXPOSURE SCENARICS FOR QUANTITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

- 2,200 em* ™
Adhprence faclor of soil to skin [AF})
- 1.0 mgicm’-event
EF
« Typical adult worker
- 24 daysiyear™
ED )
« Typical aduft worker
- 25 ypars
B
- Typrzal ndull warkes - 70 kg

LMilization of Site and Adjoining Areas Environmental | Route of Example of Exposure Model Assumptions Commants/References
Madla Exposure Exposure
Human receptors may occasionatly conlact Exposed Ingestian Inedantal ingeslown . Exposure assumplions
surface waters/sedimants during activites such | Saments while eafing or - Typical adult worker per EPA Regon Hi
as enveonmental sampling of hiking in the smoking. - 50 mgiday guidance and based an
wicinity of surface walar hodies. However, - EF professional judgement
routing and extensive exposure jo the surface - Typical adull warker
wiler bodles al Area B is unikely given (he « 24 dayslysar®
location and ferrain al Area B, Howsver, routine .
and sxiensne exposure 1o the surface walar - Typical adult workar - 25 years
bodms al Area B 5 unkkely given the ocabon » BW .
and ferran al Area B = Typicai adull worker - 70 kg
e rmal Bamnal contact whike |+ SA Exposute assumptions
Cantost warking, - Typical adull workar per EPA Region (I

guidance and
professional judgement
Chemical absorpiion
rates will be chemwcal
spaaific,
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TABLE 24 {Continued)
EXPOSURE SCENARIOS FOR QUANTITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE GRDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

- Typical adult worker
« 1.0 hourfavent (1 eventiday)

+ EF
= Typical adult warkes
- Z4 daystysar™
« ED

« Typical adult worker - 25 years
+ Bw
- Adult - 7O kg

Utllization of Site and Adfoining Areas Environmentzl | Route of Exampia of Exposure Model Assumplions Commanis/Referances
Madia Exposure Exposure
[Cantnued) Surface Watar | Demmal Dernal Contact while |+ SA + Exposufe assumplans
Contact warking = Typical adult workes per EPA Region I
- 2200 gm® M guidance, and
- ET

professona! wdgement
Chemica' absarplion
(v, parncability
constants) wil be
chemical specrhic.

(1

(2]
(3

L]

The skin surface area far the aduf worker is the summaltion of *he surface area for the head, upper amms, 2nd hands (mak eceptor) Table 8-3. EFA gudance dacumant

EPABOLE-R101 18 (LS EPA, January 1992) The skin surfuce are for (he réaident s approsmately 25 percent of the talal body surface area

The sxpaosurg freguency for the adull assumas the receplor will contact surdace waters/sedimants fwo days par manth

The kands and upper arms (2,200 cm’) of workers pencdically sampling surdace water bodias may slso be exposed to contaminants in surface waler bodies  Table -4,

EPA guidanca document EPAMOLE-214118 [US. EPA, Jonuary 1992) The sxposule i anticipated 10 be very shon in duimtion (1.0 hr), 24 daysfyear
The mhatabion of VOCsieriiculales fom solls will anty be evaluated 4 EPA Raglon IIl S5Ls aie exceeded
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TABLE 2.5

TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
VERIFICATION INVESTIGATION REPORT
THE NHAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Reference Dose

Cancer Slope Factor

Inhalation Target Organ far
Oral Route of PoL Lirga Inhalatian
Chemigal Exposiire Reoute of Moncarcinogesic Effects Oral Route of Routs of LS. EPA Welght of Evidence™
Exposure [Ciralfinhalation) Exposure
imgplgiday b (moikgiday) tmglkgiday)” Exposure
[uFy l UE [nglkgiday )
Yuolatile COrganics
Acetone 1 GCE-1™ NA | incrwased kver and sidrey ] A N
1 1004%) weghts and nesh-oloxicty™A
Carzon dsulide 1 1001 20%E-1 Fezal loxicly and A NA NA
! [1oc) 2! mrallormEipnsTeripheral
| nimvnuas system dysfunctian
Cllealenr | 1 OdE-2" i Fatty cys? farmation in é.10g 3 B OyE-2 a2
| (1000 vt P aripreral METVOUS SyRtMI
! gysfunston
WMethyare chlarae o RgE-2* BAEA"™ 1 Liver toodaity®iver tasigity i 1 GAE-3'™ H?
| [ 108 [150]
T I ——— 8.00E-2™ 2.29E.2% Increased Feer ond kkdney MA RS HA
| [3002) oG waighlsdiceasad Teer and
: kidney weithis
Tokune 2. 00E-1* 1 4E- 1™ Changes » bver and kidrey A MNA o
(15046 {30%] weighisiNeurological effects
Trictarmethane B.Lok.2Y WA A 11562 6.00C.a" BI-value withdiawn fom (RIS
Xyleng ilstal) 2 0DE-Q' A Hyoeraclivity, decrersed hody A A I
00 waight. and inared sl
syt A
Semivelatile Organics
Lenzuiaipyrare apeez= 1 NA e ¢ S0E4T 6.1 0E~00™ 82 l
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TABLE 2-5 (Continued)

TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
VERIFICATION INVESTIGATION REFPORT
THE NAVAL SCHOOL, EXPLOSIVE CRDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Reference Dosa

Cancer Slope Faclor

Inhialation Target Organ for i
Oral Route of Inhalation
Chemical Exposure Route of Noncarcinogenic Effects Oral Route of Route of U.5. EPA Weight of Evidence™
APoN Exposure tOralinhalation) Exposure
{mgikgiday) (mgMg/days | (matkgidayt” Exposura
[uF™ ' UF {mofkgiday)"
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

The following sections describe the physical characteristics of the study area, including physicgraphy,
climate, surface drainage, soils, and regional geclogy and hydrogeclogy.

31 PHYSIOGRAPHY

The Naval Surface Warfare Center is Incated on two peninsulas, approximataly 3,500 acres in area, which
are both located on the eastemn shore of the Potomac River The northern and larger peninsula is
designated the IHDIVNAVSURFWARCEN. The southemn, and smaller peninsula, is designated as Naval
Crdnance Staton, Stump Neck Annex. The MNAVEODTECHDIV, & tenant achvity at
IHDIVNAVSURFWARCEN, is located on the Stump Neck peninsula and is approximately 1,100 acres in

area. The scope of this investigation pertains to the Stump Neck peninsula,

The southwestern portion of the Stemp Neck peninsula is bounded by Chicamuxen Creek, the northern
area by the Polomac River, and the northeastern area by Mattawoman Creek. The Stump Neck peninsula
has a fiat to slightly rolling topography. Moslt af the land adjacent to Chicamuxen and Mattaweman Creeks
i5 wetlands with slopes of three percent or less. The inland portion of the peninsula has siopes of five
percent or more in many places  Elsvations at the Stump Nack peninsula range from mean sea level to
143 feet above mean sea level (ft MSL), Elevations along the cresk boundaries are generally 30 ft MSL
with the excepton of a few bluffs along Mattawoman Creek that are 50 ta 60 ft MSL.

3.2 CLIMATE

The climate atl the facility is a temperate. continental type that is influenced by the facility's proximity o
ke Chesapeake Bay and the Potomac River. The region experiences well-delined seascns with warm
summers and cold, wat winters.  The avarage summer high and winter low temperatures are 85 and
21°F, respectively (Ensale, Allen and Hoshall, July 1891)

The mean annual precipitation for Charles County, Maryland, is 47 inches (Ensale, Allen and Hoshall, July

1991). The mean annual frozen precipitation is 12 inches. The average wind speeds are 9 miles per

haur, and the prevailing wind direction is northwest, becoming more southerly during the summer months
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3.3 SURFACE DRAINAGE

Surface waters for Area 8, the |QD, and |ED drain to marsh and wetland areas and then into Chicamuxen
Creek, or directly into the creek. Approximately half of the surface water flow at Range 8 is toward

Chicamuxen Creek, and remaining drainage is toward the Potomac River.

3.4 GECLOGY

The Indian Head and Stump Neck peninsulas lie within the Atlantic Coastal Plain physiographic province.
The general topography of the area consists of rolling terrain, marshlands, swamps, and the shoreline of
the Potomac River, Mattawoman Creel, and Chicamuxen Creek. The geology of the area consists of 500
to 600 feet of uncenselidated fluvial and marine deposits overlying much older, Precambrian, igneous and
metamorphic bedrock, The unconsolidated sediments strike northeast and dip to the southeast at

approximately 50 feet per mile.

Unconsolidated deposits underlying the site are of the Potomac Group, which consists of (in descending
order) the Patapsco, Arundel, and Patuxent Formations. The Patapsco Formation, which is the focus of
this investigation, is a sequence of gently dipping, unconsolidated layers of clay. silt, sand, and gravel
deposits. The average thickness of the Patapsco Formation is aoproximately 200 to 300 feet (Tech
International, 1988, Aware, 1982)

In some areas on the Indian Head and Stump Neck peninsulas, the Upper Polomac Group sediments were
erpded by the ancestral Potomac River system, which deposited paleschannel and fluvial {river) sediments
on tep of the Potomac Group, Aleng the eastern side of the Indian Head peninsula, these Quaternary age
fluvial sedimenis extend to approximataly 75 fest below sea level (Hiortdahl, 1890). In other areas, tne
Potomac Group is overlam by younger sedimentary layers, which may include the Aguia Greensand, the
Columbia Formation, and ather deposits. Cn Stumao Neck, the paleo-channet depesids average from abaout

80 feet to 100 feet deep.

Tha Fatapsco Formation s underlain by the Patuxent ana Arundel Formations, which consist of clays and
sandy to sity clays with cccasional. thin sand layers. The thin sard units within the otherwise clay
dominated formation are net laterally continuous and generally pinch out within 2 miles or less {Tech
tnternational, 1888) The combined average thickness of the Patuxent and Arundel Formations in the

vicinity of Indian Head is approximately 306 fzet
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35 HYDROGEOLOGY

The Potomac Group aquifer systern is the major confined aquifer for the area around Indian Head and
Stump Neck, Maryland. Localized shallow aguifers (e.g., water-table aquifers) may exist in the Quatemnary
fluvial sediments that overlie the Potomac Group, but in this area these aquifers are not used lor potable
water (Hioridahl, 1990). The current field investigation is limited to the water-table aquifer. The sediments
comprising the waler-lable aquifer at the study area consist of a silty sand with clay, components which
result in a low permeability.

The Potomac Group aquifer system contains several confined aquifers within the Patapsco. Patuxent, and
Arundal Formations (Figure 3-1). These confined aquifers consist of saturated, poorly consalidated sand
and gravel deposils that generally range from 1 to 20 feet in thickness (Hiortdahl, 1980). These waler-
bearing units are interbedded with fine-grained units that confine and isclale the sand units.

The Potomac Group produces water of goad quality, and has supplied all of the groundwalter withdrawn
from production wells in the Indian Head and Stemp Neck area. Three zonas within this farmation have
been encountered which contain significant permeable units: the Upper Sand. Middle Sand. and Lower
Sand zones. The Lower Sand zone generally ylelds the most water and is encountered between 200 and
300 feet below MSL (Greenharn and O'Mara, 1990)

The transmissivity of the Lower Sand zone at the Indian Head area ranges from 270 ft'/day to 535 fi'/day,
with the cormbined transmissivity of the entire Patapsco Formation estimated at 1,070 ft*day. The elay-rich
aguitards of this formation have very low vertical hydraulic conductivities, in the range of 1.73 x 107 ft/day
to 1.73 x 107 f/day (Tech International, 1988). Coefficients of storage for the Patapsco Formation range
from G.0004 to 0.0002. The average well yield for wells in this area is approxima‘ely 250 gallons per
minute (gpm) (Greenhorn and O'Mara, 1830)

The deeper Patuxent Formation contains mostly clay-rich units. The main base production wells tap the
permeatle sand layers. which are inerbedded with these units.  The sand units are not lateraly

continuous, and most wells within the overlying Patapsco Formation yield sufficient water
The IHDIVNAVEURFWARCEN is the largest water userin the [ndian Head region, with 15 production wells

which together pump more than 1.3 million galiens per day (gpd) from the Patapsco Formatien. Thirteen
af the fifteen preduction wells are located on the Indian Head peninsula, and the remaining twe are located
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on the Stump Neck Peninsula.  Eight of the preduction wells are screened exclusively in the Lower Sand
2ong, with seven wells screened in the Upper and Middle Sand zones as well as the Lower Sand zone.
The screened interval extends into the Patuxent Formation at some locations. Extensiva pumping has
accurred at these wells for several decades, and potentiometric water levels around the Indian Head
peninsula for the deep aguifer system have declined more than B5 feet over the last 80 to 90 years
because of pumping (Tech International, 1888; Aware, 1982).
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Figure 3-1 (B.5 x 11}
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4.0 Range 6 (SWMU 5)

4.1 SITE BACKGROUND AND PHYSICAL SETTING

Range 6 Is an inactive training area |ocated at the end of Archer Avenue, on a point of land extending into
the Potomac River and Chicamuxen Creek  Water surrounds the site on three sides, |he Potomac River
to the north and west and the Chicamuxen Cresk to the east Archer Avenue, an asphal road, bisects
the site. Access to Range b is conirolled by fencing and a gate located on Archer Avenug. The site lies
completely within the 100-year flood plain and is approximately 11 acres in size. Range 6 is sparsely
vegetated and surrounded by wetlands. The terrain is generally flat to gently sloping toward the
surrounding water bedies. The location and general features of Range B are displayed In Figure 4-1

4.2 SITE OPERATIONS AND MISTORY

Range 6 consists of five ranges historically used for open detonation training  Range 6 was identified in
the Notice of Decision for RCRA Corrective Action Permit EPA |.D. No. MD 417 008 0001 {January 24,
1921, through January 23. 2301) as Solid Waste Management Unit number five {SWMU 5).

The Range 6 training ranges operated from the early 1950s until early in 1988 The frequency of training
exercises at this site depended on the number of recruits (studenis) requiring training at any one given
time. It is estimated that the training ranges were used weekly, The following chemicals and materals

are among those used at Rarge 6

. Trinltratoluene g HEBX

. RDX ' PETN

L Compaosition C-4 . COMPD

’ Compasition C-3 . TH3 (Thermite}

. Nitric acia . Sulfunc aciz

. Nitroceliulose . Mitroguandinz
Biasting caps . HB& shot

Single base double base multibase propellants
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Small amounts {less than 2 to 3 pounds) of explosives were used during the training exercises conducted
at Range 6. Based on this estimate. approximately 100 pounds of ordnance were used each year. Most
of the actual detonation wark during the training exercises occcurred within the sparsely vegetated lowland
area 1o the south of Archer Avenue, However, other related training activities, such as acid frepanning,
occurred to the north of Archer Avenue. Acid trepanning involved the application of strong acids (nitnc
or sulfuric acid) to the protective hull of an ordnance to access and subsequently extract (via steaming)
and detonate an explosive device, Based on personnel Interviews, a burn pit and heavily used demolition
area may have existed at Range & as shown on Figure 4-1. Waste materials at Range 6 are also likely

ta include small quantities of shrapnel and castings from the detonation of explosives.

The Range 6 training ranges are currently inactive, and there is minimal visual evidence of their actual
location and size. (Five small white wooden placards [numbered 1 through 5] were noled at Range 6
during the site visit (June 20 - 21, 1985) and the field sampling event These placards may indicale the
approximate |locations of the 5 test ranges.) It Is unlikely that Range 6 will ever be used for training
purposes again. The unlt has been phased out since this portion of the Explosive Ordnance Disposal
School (EODS) relocated to Florida in 1888,

Background documents available for the Stump Neck Annex indicate that in 1956/1957, approximately
1500 to 2000 pounds of arsenic powder, contained in plastic bags, were buried in a pit located within
Range & and measuring 40 feet deep and 6 feet in diameter. (It should be noted that this information is
suspect because a 40-fool deep hole would be at least 25 feet below the water table ) The Indian Head
Base drawing (Dwg. No. 15455-A) indicates that Range B/SWMU 5 is only 300 feet by 300 feet in size and
does not indicate the |ocation of the arsenic pit. Two possible locations for the arsenic pit have been
indicated on Figure 4-1. One location was noted on Figure 10 of Revision No. 0 of the EnsafeiAllen &
Heshall Work Plan dated July 17. 1991, The second lecation was identified during the June 20721, 1985
interviews. The infarmation regarding the existence and location of an arsenic pil al Range 6 is tentative
and difficult to verify. It should be noted that investigation of the arsenic disposal pit was not part of the
scope of work far this VI,

4.3 PREVIOUS INVESTIGATIONS

Prgr to the field activities conductad for this VI, no envircnmental sampling or analysis had been
perfarmad at Range 6
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4.4 VI FIELD INVESTIGATION

This section discusses the field activities that occurred at Range 6 (SWMU 5) during the V| field

investigation conducted Septernber/October 1595,

4.4.1 Field Screening Samples

As delailed in Section 2.1.2, field test-kit screening was conducted at Range 6 to investigate the near-
surface soils for the presence of THT, HMX, and RDX, The results of these tests were used to locate soil

baring (later converted to monitaring well) SMWGT,

A total of 24 surface soll samples were collected at Range 6 and analyzed by field test-kit screening (see
Secton 2.1.2.1). In addition, three backgreund surface soil samples were collecied for  field test-kit
screening.  The locations of all samples collected and the results of the field test-kit screening are
displayed on Figure 4-2. One sample (06-55-18) had to be diluted because a high soncentration of TNT,
Tne sample contained & nitreglycerine-type odor as observed by the Brown & Root Environmental

Unexploded Orgnance (UXO) specialist, Meonitoring wall SMWO1 was installed at this location.

4.4.2 S0l Investigation

Far purposes of characterizing soil contamination at Range 8, one soil boning {5MW01) was drilled a: the
site, The location was delermined based on the results of the field test-kil analyses |n addition, the
rown & Root Envirgnmental UXO specialist indicated that the boring location had potential for
contamanation based on past activities at the site. (The Brown & Roaot Environmental UXO specialist
azsigned to the project had previcusly trained at Rarge 6 during his tenure in the military.} Two sail
samples were coilected from boring 5MWO1. The first sample was collected from the O- to 2- fagt intgrval,
The secand soil sample was collested at the soil interval just above the water table (4 to 6 feat below
ground surface]. The samples were analyzed for the parameters listed in Table 2-1. A "nitroglycerine-type
ozor’ was reported by the B&R Environmenzal UXO specialist.  The sod baring was converted to

rgritoring well SWWD1.
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4.4.3 Groundwater Investigation

Cne monitoring well (SMW01} was installed and sampled at the site to determine whether groundwater
centamination was present in the shallow water table aguifer at Range € (see Figure 4-2), The sampla

was analyzed for the pararneters listed in Table 2-1.

Az summarized in the followirg table, groundwatar-level measurement was recorded at the well on Oclober

17, 19845

Elevation of

Depth to

Groundwater

Well Name Measuring Point :
. . M5L
(ft. MSL] Groundwater (ft.) Elevation [ft ]
SMW0O1 10.02 8.5 153

Both rising-head and falling-head slug tests wera performed at monitoring well SMW01 ko determine the

permeability charactenstics of the aquifer. The results of the aquifer testing are presented in Section 4.6,

4.5 SITE CHARACTERISTICS

This section discusses the site-specific geology and hydregeclogy of Range &

4.5.1 Geology and Soils

surface and subsurface sail conditions at the site were investigated through the driling/logging of one scil
bering  The bering is located within the source area of the site, Because of the shallow depth to the

surficial aguifer at the site, the banng was compleled &t a depth of 18 feer

The lithology encountered at the ground surface to a depth of approximately 4 feet below the ground
surface consisted of silty sand with gravel The soil is most likely reworked, noncompactad, natural
material (filll. The fill material is underlain by sty sand with clay approximately 3 feet thick, whch grades
inta shity clay (which also is approximately 3 faet thick) Sty sand with gravel was encountered below the

silty clay and was presant to the termination depth of the boring
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452  Hydrogeology

Hydrogeological conditions at Range 6 have been interpreted from data obtained during the field
mvestigation activities. In addition, physical features such as the ground surface topography (as shown
on Figure 4-1), and the proximity to Chicamuxen Creek and the Potomac River were considerad in making
generalized interpretations regarding groundwater flow directions.

At monitoring well SMWG1, the site is characterized by a shallow groundwater table (approximately B feet
below graund surface), contained within a silty sand with clay aguifer. The presence of significant amounts
of fine sediments resulted in a high turbidity in well 5SMWO1. Recharge of the shallow aquifer is likely (o
pocur primarily through inflitration of precipitation

There is only one manitoring well located at Range 6. thus the groundwater flow direction could not be
determined by groundwater-level measurements, The groundwater flow direction is interpreted based on
the fopographical features at Range 8. Range 6 Is surrounded by the Potomac River to the west and
Chicamuxen Creek to the east. The topography at Range & is lower than the topegraphy north of the site
Groundwater is expected lo mimic the surface topography and flow to the south, southeast, and southwest

toward either the Polomac River or Chicamuxen Creak.

Botn rising-head and falling-head slug tests were performed at menitoring well SMWO1 to determine the
nermeability charactaristics of the aguifer. The average hydraulic conductivity for the site was calcuiated

to be approximately 0.27 ftiday (9.8 x 10° emiseg),

4.6 NATURE AND EXTENT OF CONTAMINATION

This secton presents the results of the sampling and analysis of environmental samples collected at
Range & as described 1n Sections 44.2 and 4.4.3 All samples collected were analyzed according 1o the
metheds specified in the Verification Investigation Wark Plan {(HALLIBURTON NUS, Septermber 1995)
Samples were analyzed by GP Environmental Services, Inc.  Analylical results are presented in

Appendix [
AL data generated were validated according to EPA National and Region Il guidelines The data

validation was performed by Brown & Root Environmental validation chermists. who routinely velidate data
from numerous laboratories producing data under the EPA Contract Laboratory Program (CLP). Data
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validation memoranda are presented in Appendix J, A copy of the complete data validaton packages (s
available to the Mavy and the U5 EPA Region [l upen reguest.

481 Soils
The analytical results for soil samples collected at Range 6 (505-MW01-01, S05-MWO01-02) and analyzed
by GP Envircnmental Services are presented in Table 4-1. Field screening results are compared fo fixed-

based lab results (l.e., GP Environmental Services results) in Table 4-2.

Although more than 100 target analytes were included in the organic analyses performed by GP
Environmental Services, positive defections were reported for only nine (9) organic compounds. The
following volatile and semivolatile organics were detected in the soil samples collected al Range 6.

. 4-Methyl-2-pentanons (maximum concentration [C,..] = 1.5 sakg)
Chloroform (C_,, = 3.5 pg/kg)
Toluene (C_,, = 1.3 pa/kg}

. 2 4-Dinitrotoluene (C.... = 518 pg/kg)

«  Din-butyl phthalate (C__, = 740 ug/kg)

The volatile arganic concentrations detected do not exceed 10 ug/kg and may be reflective of low-level
'aboratory contamination, Hewever, it should be roted that the detections were not qualified as possible
"blank contamination” during the data validation process. 2 4-Dinitratoluene is an energetic compound that
is also analyzed In the semivolatile organic suite of compounds listed under SW-846 Method 8270. Di-n-
butvl phthalate is a plasticizer and a common labaratory contaminant. It may be present in soils as a resull
cf the widespread use of plastics in the products produced and ased in our industrialized society {including,
possibly, the outer hulls of explosive devices). The following energetics (i e.. target organic analytes for
SW-845 Method B330) were also detected,

2.4 B-Trinitrotoluene (TNT) (... = 28,400 ualky)
2-Aming-4 B-ginitrotoluene (C__, = 580 wo'kg)
HMX (C..,, = 597 pgikg)

RDX (C,, = 3380 ug/xg)

Given the past activities at Range § these parameters are all site-ralated contaminants.,
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The data presented in Table 4-1 suggest that the cancentrations of most volatile organic and energetic
compounds detected in the Range € soil samples do not differ significantly with depth, However, the
concentrations of TNT, 2 4-dinitrotoluene, and di-n-butyl phthalate detected in the surface soil sample do
exceed those concentrations reported for the subsurface soil sample by approximately an order of
magnitude. The data further suggest thal there is a reasonable correlation between the fixed-based
laboratory and field screening data, and that a contamination “hot-spot” exists in the vicinity of menitoring
well location MW-D5 (Figure 4-2 and Table 4-2). Based on the results of the field screening data (Figure
4-2}, energetics such as TNT and RDX may not be present above 2 mg/kg In the solls outside this "hot-

spot’ area.

Several inorganic parameters were detected in the Range 6 sol samples Because site-specific
background data are not available for Range 6 soils, inorganic concentrations delected in the site soil
samples were compared o the background data avallable for SWMU 26 (the IED). Data for sample S05-
MW01-01 {Range 6 surface soil sample} were compared to data for sample S28-MWD3-001 {background
surface soil sample). Dala far sample SO5-MWD1-02 (Range & subsuiface soll sample) were comparad
to data avallable for sample S26-MWO03-002 (background subsurface soll sample) Based on the
comparisan, antimony, arsanic, cadmium, copper, calclum, lead. nickel, mercury, selenium, silver, and zinc
were detected above backgreund. However, in many cases. the exceedances of background are best
described as marginal (1.e., similar to or within two times the background concentration} and are probably
not reflective of environmental contamination Only copper (five to ten tmes background) and lead
(approximately five times background} were detected at concentrations greater than five times background
In general, the inorganic concentrations reported for the subsurface sod sample were slightly higher than

those reported for the surface soil sample.

4.6.2 Groundwatcr

The results of the sampling and anaiysis of groundwater samples collected at Range € are presented in
Table 4-3. The following semivalatile organis compounds and energetics weare delecled in ihe sample

(andfor duplicate sample) collected from monitaring well S5-MWO1:

+ 2.4-Dintrotoluene (C,,, = 17.3 pgi'l)
+ 2 6-Dintrotoluene [C = 2.5 pgil )
+ 3-Nitroanfline (C_,, =7 3 pofl)

* Bis(2-sthylhexyljphthalate (C__ = 1.8 agil)

AT e
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+ 1,3-Dinitrobenzene (C.,, = 4.5 ug/L)

» 2-Amino-4, B-dinitrotoluene (G, = 4700 pg/l)
+ 2.4 B-Trinitrotoluene [TNT] {C_,, = 242 ug/L)
+ Nitroguanidine (C,.,, = 50.2 gg'L)

« RDX (C__, = 658 pg/L)

Based on the historical information reported for Range 6 all of these constituents are energetic
compounds or the polential residue of the detonation of explosives. Four of these organics were also
detected in soi samples collected at Range 6. TNT, RDX, and 1.3-dinitrobenzene were detected in the
groundwater samples at concentrations exceeding EPA Region Il Risk-Based Concentrations (RBCs).

As summarized in Table 4-3, several metals (e.g., chromium) and other inorganics {e.q., ammonia) were
detected in the groundwater samples collected from S5-MWO1. Because site-specific background data are
not available for Range 6, inorganic concentrations detected in S5-MW0O1 were compared to inorganics
data available for the upgradient monitoring wells at SWMU 25 [25MWO3) and SWMU 26 (26MWO3).

Calcium, chromium, coball, copper, lead. magnesium, manganese, patassium, and sodium concentrations
detected in the unfiltered Range 6 groundwaler samples exceed those reported in the unfiltered
background sample from S2EMW03. However, in many cases. the differences are marginal {i.2 . less than
a factor of 2) and may be attributable. in par, to the turbidity of the samples. With the exception of sodiurn,
none of the ingrganics detected in the unfiltered samples from the Range € monitoring well exceed those
reparted for upgradient wall 25MWD3.

Inarganics concentrations reponted in the filtered Range 6 groundwater samples are generally similar to
or lower than those reporied in the unfiltered samples However, barium, calcium, coball, iren. magneasium,
manganese, mercury, potassium, sodium, thallium, and zine concentrations detected in the filtered Range
6 groundwater samples exceed those reported in the filtered background sample from 26MW03. Calcium,
cobalt, won, magnesium, manganess mercury, potassium, sodium, and zinc coneentrations detected in
the filtered Range 8 groundwater samples exceed those reported for the filtered background sample fram
25MWE3. Calziumn, iron, magnesium, manganese. potassium, and sedium concentrations in the Range
6 groundwater samples wore greater than two 1o fve times those concentrations reported for the
upgradient wels at SWMUs 25 or 26.
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With the exception of the unfiltered lead and filtered thalllum results, metals concentrations detected in well
55-MW01 do not exceed federal SDWA primary (I.e., health-based) MCLs or action levels. {The unfiltered
lead concentrations (C.,, = 27.3 ug/l) exceeded an action level of 15 ug/l; the fitered thallium
concentration (C_,, = 2.6 pg/L) exceeds the primary MCL {2 ug/L}). Unfiltered aluminum, unfiltered and
filtered iron, and unfitered and filtered manganese concentrations exceed available federal SDWA
secondary {aesthetic-based) MCLs.

Ammonia, sulfate, TKN, and TOX results reported for the Range 6 groundwater samples also exceed
those reported in the SWMU 26 background groundwater samples from SWMU 25 or SWMU26.

4.7 QUALITATIVE HUMAN HEALTH RISK ASSESSMENT FOR RANGE &

A qualitative risk assessment of constituent concentrations detected in Range 6 soil samples is presented
in Table 4-4. 2 4dinitrotoluene was detectad at a maximum concentration exceeding the EPA Region 1)
S5L for the protection of groundwater. However, It should be noted that the constituent was not detected
in Range & groundwater samples at concentrations exceeding available MCLs or EPA Region 1l RBCs
for tap water. 2 .4,6-Trnitrotoluene, arsenic, and beryllicm were delected at maximum concentrations
exceeding the EPA Region Ill RBC for ingestion of soil assuming a residential land use scenario, (Based
on data available for Area Bithe IED, arsenic and beryllium concentrations at Range 6 appear to reflect
background.} Mo target analytes were reported at concentrations exceeding EPA Region 1l RBCs for soll

assuming an industrial land use scenario

Table 4-5 presents the results of the gualitative human health assessmenl of constituents detected In
groundwater sampies collected in Range 6 groundwater. The following organics and inorganics were
detected al concentrations exceeding EPA Reglon 11l RBCs for tap water

’ 1.3-Dimtrobenzene : 2,4 6-Trinitrotoluene (TNT)
RDX . Iren
Manganese . Armmania

Aluminum, iron, lead, manganese, and thallum were also detected al concentratons exceading lederal
or state SDOWA primary or secondary MCLs or Aclion Lavels or EPA Health Advisories. In some cases
ie g, lead, thallium), the exceedances were marginal {ie, less thar a factor of 2 times a criteqia of

standard). All of these constituents and 2 4-dinitretoluene, a noncarcinoganic constituent detected al a
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concentration greater than one tenth the EPA Region 1l RBC, will be further evaluated in the following

guantitative risk assessment.
4.8 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR RANGE &

A guantitateve risk assessment of TNT concentrations in the Range 8 soil samples was performed as
detailed In the risk assessment spreadsheets included in Appendix | and summarized in Table 4-8 Excess
lifetime cancer risks estimated assuming residential and industrial land use scenarios were 2.7 x 10° and
6.6 x 107, respectively. As a point of reference, the 10 to 10° cancer risk range is often evaluated in the
development of regulatory standargs and criteria and in determining the need for remediation at sites of
environmental concern. As summarized in Table 4-6, the hazard quetient for TNT marginally exceeds unity
(1.2, the HO is less than 2) when the residential land use scenario is evaluated and a child is the receptor
of concern. Adverse noncarcinogenic health effects ars possible when hazard guotients/hazard indices
exceed unity, However, it should be noted that the concentration evaluated in the risk assessment (C =
28 4 mgikg) Is the maximum detected concentration reported for the Range 6 soils. The evaluation of the
adult receptor In either the residential or industrial land use scenario does not resull in a hazard index
exceeding unity. An evaluation of average contaminant concertrations would not have yielded a hazard

guotient exceeding unity for any of the receptors evaluated.

Table 4-8 also includes the results of the quantitative risk assessment of COPC concentrations in
grovundwater, Cancer risk estimates based on maximum SOPC concentrations in groundwater exceed ihe
10* to 10* cancer risk range often used in determining the need for remediation at sites of environmental
concern.  The majority of the risk is attributable to TNT. Additionally, hazard indices excesd unity,
consequently, there 15 a potential for adverse noncarcinogenic heaith effects under the conditions
establishaed for the exposure sssessment. TNT. 1,3-dinitrobenzene, RDX, and manganese are the
principal contributors to noncarcinogenic nisk. |t should be noted that the groundwater at Range 6 is nat
currently used as a domestic water resource and is unlikely to be used as a resource at some time in the
future.  The risks presented in Table 4-5 are hypothetical ard assume a future residential land use

scenario. Based on discussions with Base personnel, this s @ vary unlikely future land Use scenario,

C19820:F 4-10 CTO 222




DRAFT

4.9 ECOLOGICAL RISK ASSESSMENT FOR RANGE 6

Various organic contaminants were detected in the surface soils at Range 6, with explosives and related
chemicals generally present at the greatest concentrations. Numerous metals, which may be present
naturally in soils as well as due to anthropogenic contamination, were also delected ({Data on metal
concentrations in the soil at background locations are not available for this location) Various wildlife
species have the potential for exposure to chemical contaminants present in the soil, for example, through
ingidental ingestion ascompanying feeding, burrowing, andfor groeming behavier, However, soil screening
concentrations designed to be protective of wildlife are not generaiiy avallable. Based on the VI sampling
{i.e, specifically. the field screen sampling), signdicant sail contamination at Range & may be limited to
relatively small "hot spot” areas. Thus, the potential for adverse effects is likely o be limited.

Ecological receptors would generaily nol be exposed to contaminanis present in groundwater. However,
the groundwater will eventually discharge into surface waters inhabited by aguatic organisms, spacifically,
Chicamuxen Creek or the Potomac River. Thus, the EFA's chronic Ambient Water Guality Critaria
{AWQLC), which are designed to be protective of frashwater aguatic life under a long-term exposure, were
used as conservative benchmarks in a qualitative assessment of future risks to aquatic arganisms from
contaminants in groundwater. The maximum measurement of each chemical delected in the groundwater
was divided by the AWQC 1o cbtain ihe environmental effects quotient (EEQ) (see Table 4-7). EEQs
greater than 1 Indicale potential ecclogical risk

Mozt of the organic contaminants detected in the groundwater at this site. primarily explosives and reiated
chemisals. do not have AWQC or similar criteria, and thus the ecological risks posed by thesa chemicals
coula not be evaluated However, EEQs calculated for 2.4 G-trinifrotoluene and 2.4-gini‘rotofuene were
slightly greater than 1, therefore these chemecals pose 3 poteniial ecological risk. Among the inorganic
chemicals detected chromium, copper, lead, and mercury had maxmum EEQs greater than 1; thus these

chemicals may also pose a potential ecological risk

Several factors may lessan the patontial ecological risk due to these contaminants, however The
exgeadances of chromium, copper, and lead werea from unfiltered sampies, with much lower concentrations
measured in fitered samples. This suggests a large fraction of these metals present in the groundwater
were associated with particulates. Metals associated with pariiculates would not be expected to be mobile
in groundwater and thus may nol reach surface waters. |1 addiion, it is generally believed that the

dissolved fraction of metal more closely approximates the bioavailable fraction of metal in the water column
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than does "total" metal measurements from unfiltered samples. The Maryland Water Quality Standards
far pretection of aguatic life are based on dissolved metals to reflect this belief  However, the exceedence
of the CAWQC for mercury occurred in the filtered sample, and thus presumably this mercury is potentially
bicavailable. The risk posed by chromium in the groundwater is probably overestimated, as the CAWQC
for chremium is based on hexavalent chromium. whereas total chromium (hexavalent + trivalent) was

measured in the groundwater samples.

In addition, chemical concentrations in grourdwater may decrease as the groundwater moves through the
s0il due, for instance, to adsorplion of contaminants to soils. Contaminants present in the groundwater
wauld also likely be significantly diluted Upon dissharge to surfsce water. Thus, groundwater chemical
concentrations may not represent the chemical concentrations that would be encountered by ecological

receptors present in the surface waters receiving the groundwater discharge.
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CONTAMINANT OCCURRENCE AND DISTRIBUTION

RANGE 6 - SOIL SAMPLES
VERIFICATION INVESTIGATION REFORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Monitoring Well Soil Samples

Parameter p
S$05-MWO01-01" S05-Mw01-02+
VOLATILE ORGANICS {ug/kg)
4-Methyl-2-pentanone 1.5 o 5 1
Chlorafarm 2.5 1.43.8°
Toluene 0.30 0.3741.3¢
SEMIVOLATILE ORGANICS {xo/kg)

, 2 4-Dinitrotoluens 518 25 4'24 5"
di-n-Butylphlhalate 740 B2 2%538"Y
ENERGETICS (ug/kg) )

2.4 8-Trnitrefoluans 1560/28400 1430
2-Amino-4 B-d nitrotoluene 488°/403° 560
-! IMX 5971516 | 511 -

! ADX “‘“';;annsm- 3350 J
INORGANICS (mg/kg)

Aluminum . 6290/5880 6130
Antimany 0.18°-/0.23" 0.59"
Arsenc P 2.;:’2.9 3.8

E’:E-Irium —p 26.4/20 2 30.3

Hﬁar‘_l,'illu:’rt 0.25/0.19 0.29

| Cadmism 0.96'71.4 11 |
Calgium B7 5%/78 4° 126" ]
Chromium 12.6M3.3 14.7
Cobalt - 3.6/3.3 I _5.__4
Copaer 54.3/41.3 y 37.9
Iron o 14300'114400° als e 12900
Lead ‘ o :m.:;‘,'zs_;: B 38.9 )
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TABLE 4-1 {Continued}

CONTAMINANT OCCURRENCE AND DISTRIBUTION

RANGE 6 - SOIL SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE CRDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

Maonitoring Well Soil Samples
Parameter
S05-MWo1-01"? 505-MwW01-02"
Magnesium 323f281 377
Manganesa 82.6/89.9 897.4
Mercury 0.14'0.13" 0.14
Nickel 4.9'6.2° 8.2
Potassium 3111257 307
Selenium 0.170.16" 0.17%
Silver 0.27/0.22 0.22
Vanadium 17.9/19.2 17.7
Zinc 32.6/39.7 327
INDICATOR PARAMETERS
Ammonia (mg/kg) 16.14421.8" 231
Mitrate+Nitrite {ma/kg) 3830 3.0
Percent Solids (%) 80.8/91.5 88.2/191.8
Total Crganic Carbon (ma'kg) 1400/2770 2540

NOTE: &ll positive detections have been balded.

1 Duplicate samples taken from this location

2 Sample depth is 0 to 2 feat,

3 Sample depth 1s |ust above greundwater (4 to G feet).

m

Positive result qualified as a result of method or field quality control blank contamination. Compound
is not considered to be present in sample

Positive detection is qualified as an estimate

Positive detection s qualified as biased high

Positive result is qualified as biased low

Analyte nol delected. Reporied result is the oetection limut.

Analyte not delecled. Reported result is the estimated detecticn limit,

MNondetect of analyte considered hiased low,

CCCr RS-
ol ==
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COMPARISON OF FIXED-BASED LAB AND FIELD SCREENING RESULTS

RANGE 6 - SOIL SAMFLES
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Parameter Fixed-Based Lab Resuit’ Field Screening Result’
TNT {mgikg) 1.6/28.4 > 6 mgfkyg
RDX 16134 45 molkg

1 Fixed-based laboratory results for soil samples from SMWZ1
2 Results avallanle for field screening sampling lecations 085513 and 065519 which are in the vicinity
of SAVYD

QISLICH

4-15

cTo 2n




TABLE 4-3

CONTAMINANT OCCURRENCE AND DISTRIBUTION
RANGE 6 - GROUNDWATER SAMFPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

DRAFT

INDIAN HEAD, MARYLAND
S Monitoring Well
sMwWo1?
VOLATILE ORGANICS
NOT DETECTED
SEMIVOLATILE ORGANICS (zg/L)
2 4-Dinitrotoluene’ 6.0/6.7
2, 6-Dintrotoluene 1.4"/2.5
J-Mitrcaniline 6.6'7.3°
Bis(2-ethylhexyl)phthalate 1.8'11.86
ENERGETICS (g/L)
1,3-Dinitrobenzene 4.4"14.5’
2-Amino-4 B-dinitrotoluene 4230714700
2 4-Dintrotoluene” 17.3'116.2°
2 4 B-Trinitrotoluene 242173’
Mitroguanidine (NCI) 42.1/150.2
RDX 6581428
INORGANICS (pg/L)
Aluminum u 7980112600
F 110% /110"
Barium U a1
F 42.7/42.0
Calzium L N 9830110400
F 10200/10600
Chromium u 16.0%/28.6
F 10.0"710.0"
Cabalt L 28.1/31.8
F _ 22.21B.7

MEGINT
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TABLE 4.3 (Continuesd)
CONTAMINANT OCCURENCE AND DISTRIBUTION

RANGE & - GROUNDWATER SAMPLES
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNAMCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DHVISION
INDIAN HEAD, MARYLAND

DRAFT

Parameter'

Monitaring Well

SMWO1 |

Copper

32.8/40.8
18.0%15.0Y

[ran

19600/25000
580{0/6320

Lead

M | e | M

27.3M9.1
o &"0.8"

Wagnesium

fimnganese

ga30*19700"
9930"% 9840

1360/1400
1600/1610

Mearoury

0.29%0 34 |
o10Mn,12 “

Folagsium

s PMES | T

39904110
376013870

Saodium

1860018700
20100720700

| hallitrr

L A RN |
SeTER

2.572.8"

Varadium

25.8/43.8
22.0%22.07

¥ fath

79.8/54 47
18.5/19.2

INDICATOR PARAMETERS

Ammonia (mafll

1.8M1.8

Mitrzte + Nitrite [morl)

0.037 .05

Sulfale {mgfl)

Tetal Kledahl Nitroger {mgil)

i Tota Crganic Sarben {miglL)

3B.5538.5"

z.2-1 8"

5.6/4.2

Total Organic Halides {ugil)

43.0423.8"

Total Phosphorus (mgfl!

0.37/0.12

D1EE35P
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TABLE 4-3 (Continued)

CONTAMINANT OCCURENCE AND DISTRIBUTION

RANGE & - GROUNDWATER SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

NOTE: All posilive detections have been bolded,

9 L - Unfiltered sample
F - Filtered sample

2 Duplicate sampies taken from this location.

DRAFT

3 Analytical results for 2 4-Dinitrotoluene are available from analyses for energetcs and from

analyses for semivolatile organics.

m

Compound is not eonsidered to be present In sample.
Fositive detection is qualified as an estimate.
Positive detection |5 qualified as biased high,
Positive rasdlt Is qualified as biased low

CocCrxee

J
L Mondetect of analyte considered iased low.

319830 4.18

Analyte not delected. Reported result is the detection limit
Analyte not detecled. Reported result is the esfimated defection limit

Positive result qualified as a result af method or field guality contrel blank contamination
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TABLE 4-4

RANGE 6 SOIL - QUALITATIVE RISK ASSESSMENT

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Fraguency of Range of Location of Background Wieytiod B“_hu'm'ﬂd
Chamical () DistaeGony Ll Bateclion el Risk-Basad Action Levsls (mg/kg) (c) Ceneanmmion (mpfigl Concentration (el
frngkgl (gl
Sall Ingestion Soll Screaning Levals
fndustrial 1 Residantisl Air [Ermm‘twut-r
Volatilas
d-Metlzd-2-pantanons 12 00015 505 MWOI-01 MNA A, Ay NA ND HA
Chioiatorm a3 A0 0.003 |05 MWOT-03d Ha0 100 0.2 0.3 O A,
Talusne 23 0003 000t [05-MW01-024 | 410000 G000 520 5 ND A
Semivolatiles
2.4 -Dinitrotolusns 13 0.5%8 SC5-MWG-01 4100 160 120 0.2 NI A
Dien-butylptithalate 173 0.74 SO6MWOT-01| 200000 rano 100 120 WL WA,
Enargatics
2.4,B-Trnltrotolusne A 1.£3.284 [05-MWO1-01d 190 21 MA MA WD HA
2.Amino-4, B dinitrotsluens e | 0.403 . 0.560 | S06-MWD1.02 A MA A H& MO M
HiM X i 0.511 08971505 MWo1-01 150000 19040 N, HA M2 A,
DX 373 1.61 - 338 |505 MwoC1-01 52 5.8 Na NA ND LTS
Inorganics
Bfumaraam 23 SR80 - 6290 |SOB-MWO1.01| 1COGDO0 TROOO M M 1010 - 127060 w 20000
Antimony 213 .23 - 055 {S05-MWO] 02 820 31 MA, MA MDD <1
Arsanic 33 2B-3.8 SO5-MWC-02 38 0.43 380 15 19-3.7 2B
Raiim 31 0.2 - 303 | S05 MWO1-02| 140000 5500 A50000 32 4.1-84.8 aone
Baryllium a3 Q.19 - 0,29 |S05.MWO1:02 1.2 0.156 GO0 180 .14 - 0.81 <1
Cadmiurm e | 0.96-1.4 [06-MWD1.014d 1400 15 920 G ND ND
Cualeium 113 126 SO5-MWO1-02 s HA HA Ha& £0.7 - 409 < 2300
Chromiumm 33 12.6 - 14,7 PS05-MNCT-02| 1000030 {INY 78000 (k) 140 vy 19 v RS 2048 <20
1000 ) 200 (VI o
Cobalt k 5 | 3.3 54 505 MWa 102 120040 4700 MNA & 4.3-15 . |
Copper 3:3 379 -654.3 |SO5-MW01-01 82000 2100 MA N& 1.5-52 <10 g
-]
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TABLE 4-4 [Continued)

RANGE & SOIL - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Rmin T Klmr Back
Chemical |s} s sy of I}n:::i:n an-m‘im- o Risk-Besed Actinn Lewvels Imgfgl (ol !lcig_m.-ml C:::;Imﬂ'a:r?:ﬂ
Datection (b} Maximum Cangantration [ogikgl
{tmgig) imadkgl
Sofl Ingestion Soil Seramning Levels
Industrial | Residentsl Aie | Groundwater]

inorganics [Continuad)
Iron A3 12900 . 14400105 MW01-01d 10000 23000 NA M 7030 - 25300 « 1 0000
(1T 3 25 2- 38.9 |S505.-MWD1.02 MA Ma M MA 3.1-190 15
Magnasium 3 781377 S05 MWD1-02 HA A WA M 215 - 1090 1500
Manganess 33 22.6-97.4 |S06-MWO1.02 10600 350 NA & 50,1 - 882 <180
I parry 33 L3314 [05-MMWOT-01/08 610 213 7 1 0.07 0,081 -0.13
Mickal 373 4.5 - B.2 SO5.Mwoi-02 41000 16090 6200 21 72.3-10.5 <5
Potassuum i 257 - 3N S08 MWO1-01 NA M NA NA 221 - 783 < 11000
Sl 173 07 S056 MWO1-02 10000 3an WA K] 017 6.3
Silvme Jra 022 - 0.27 [S056-MWO1-01 70000 380 MA MNA NDO MO
Vanadium ] Y11 - 192 105-MW01-014 14000 550 HA MNA 98-387 <20
e b P | 2.6-397 ]D&-MWEI o4 §10000 230040 HNA 4 2000 11.3-30.8 <28
Indicator Parometers
Amimenia 354 16.1 « 23,1 | S06-MW01-02 MA MA MM MNA 7B-48.9 MA
Witraty - Nitrite 3:3 16.-38 SO08-MWI1 01| IFG2LS | J0000/ /M0 NA HA 1.5 NA
Tots! Organic Carbon 33 1400 - 2770 |05-MWET1-O11 LT Na NAa HA 12890 - 5020 R7=)

THLA & KLY
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TABLE 4-4 {Continued]

§ RANGE 6 SOIL - QUALITATIVE RISK ASSESSMENT
¢/ VERIFICATION INVESTIGATION REPORT
b THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND
MNA - Not Availabls
ND - Mot Detected.
tah Chamical name displayad in bald font sxcseds action luval
(b Samples S06-MWDO1-01, SO5-MAWD1-02, SOE-MWOT-02dup Itar walatile und semivalatile analyssl, and S05-MW01.01dup
{tar snargetic, morganic and mdicatnr paramater analygis) were utdired i thes stalistical evebiation,
] Soures: Risk-Based Concentration Table, July - December 1935, USEFA, October 20, 1885,
o) Samplos S26-MAWEI 001, SZE-MWOI 002, 525 MWDI-001, and S25.MWOI 902 werg ullrzed in developing the range
{ol Source: Eleenent Concantrations in Sails and Other Surficial Materigls of 1he Conterminous United States, USGS Professional Paper 1270, 1884,
Dave tor Maryland utifized.
i
e
3
3

TALS. 4 NLS

14Vdd




SACESELD

ZZ-v

ZZZ Q12

TABLE 4-5

ROUND 6 GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

) Feonusncy of R of P Risk-Basod Action| Fodaral Maslimum | Maryland Stata USEPA Hllllh Llnckurm.md
Chamical |al Datection tb} | Detection fug/Ll|  Maxiencm Laval for Tq’: Contaminant Level| Drinking Watar | Advisores (d Cﬂlbﬂ-ll'lﬂlltmﬂ (C1]
Wates (c) tug/Ll | {MCL) {d} lug/Lt |Standard {di [ug/L) fugiL) {ug’LI

Samivalatile Organica
2. 4-Dinltratoluere (1) 22 B 8.7 SO Tdup 73 MA ha 4040 L [¥]
2, B-Dhrtrotolunns 11z 2.5 BRAWO Y dup I MA HA WA NO
I-rarroanaline 273 6.6-7.1 SRWO T dup 11a MNA&, MNA NA N
Eis| 2-ethyihexyllphthiolsle 212 1.6-1.8 BRIV 4.4 h&, G PA 33
Enargelics
1.3-Dinftrobanzens 72 4d-45 EMWO1 dun ar M, A, 1 N
LA, E-dintsiakinneg 212 AZ30 - 4700 EMWOTdup A MA P MA HD
2 A-Dinitratoluens 11 212 16.2-17.3 BMADN 73 K& WA 400 N
2,4,6 Trinltrotoluone 282 173 242 Shwal 2.2 Na ME 2 Ll
Nitzogruan ifing 22 42.1 - 50.7 BN AT00 A A T00 (R1%
ADX 212 £JE - BEB SRAWET 0.61 M ML 2 ND
Inorganics
Alumirum uniiftersd 22 TUBO - 12600 | SMAWOIdup J7000 50 10 200 Ma MA 110G - 73400
Barium unfiiteed 22 8.1 - 131 BRI dups 2800 2000 20005 2000 140 - AEAE |
i1irerad) 12121 (42.0 - 42.7) ISMWO 1) (51.2)
Calcium unfiltgied "2 DR3D 10400 | S5MWOIdup Ha HA Na KA, 2680 - 40300
ililared] 122 (10200 - 106007 (SRAWD 1 dup) (1280 - 9650)
Chromium unfiltered 212 1680-20.6 BRAWR dup | 37000 (U1 180 4 140 100 100 14.8- 191
Cobalt unfilterod 2:2 28.1-31.8 S5O dup 2200 M H& MA 156 163
{hiltered) 2y 118.7 - 22.24 SMWOT) (N
Copper undiltalgd 22 32.9 -+ 40.8 BRI o THOG0 1300 (g MA, A, 163 - 166
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TABLE 4-5 (Comtinued)

ROUND 6 GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

. Snausniof Rerian ot ot 68 Hisk-Basad Action| Federsl Maximum | Maryland Stete | USEPA Health Rk ground
Chamical |al Datection (b | Datection tugit)| Maximum Level tor Tap | Contaminsnt Level| Drinklng Watar Advisades (dl | Concentration (a}
Water fch fugfL) | TMCL] [db fug/L) |Standard {d} fug/L) fuglll fug’L|
inprganics (Continued]
lian unfiltered 212 19600 - 29000 | STAWG T due 11000 300 WA WA, 22100 - 252000
[flarad) Fars (530 - 200 {SRWE T |MI}
Lead unfillared 252 181 273 SMWD M 15igl Hf M 51
Magresium undfiltered 242 B930 - 9700 SRWD T dup fa NA N HA, 2920 - 16809
{HilTered) (S {9840 - 29304 AR | 092 - 36100
Manganesa unfilterad 22 1360 - 1400 SMWO ) dun 1BD 50 HA A A28 - 2230
Ihiterad| {2571 11600 - 16100 | 15800 1dimpl (1086 - 2881
Marcusy [NHitered; (13 10.12) {arAWE T dami 11 2 MA ? ND
Potassiuem anfitered ] 3850 - 4110 MW dup M Ma A Ma AG40 - H430
{filerad) 12i2) (3760 - 38700 | (SBAWOI duph {1040 - 3440)
Soduim unhiltered 212 16600 - 18700 | SWWO1dun NA T Ha A MA 6Ba0 - 9120
ifilterad] 1212} (20100 - 207001] 158WI 1 duyil fHTRG 10900)
Thellivm [filtersd} 1112 2.5 AW dupl Ha 2 2 0.4 ]
Warnadium untiltersd 2:2 258 -43.8 BRI T dup 260 WA WA HA 37.4 - 281
Zinc unfitered 182 9.8 SN 11000 5000 A 2000 483
{finerad| (22 IR.E- 18.2) | 15MWO1 dupl |ricn
Indlcator Paramatars
Ammmonla 2572 1800 - 1900 a0 1000 MA A A0000 410 - 800
Sultate 212 IBLDO EROAGT Idun M A SO0000 M N& 1RG0 000
TEMN a2 1800 - 2200 ardWian K& M, Ha A 430 . 600
TOC /2 £200 - 5BOQ S58W0 Tdun MA MNA MNA MNA 4300
TOX 212 238 -43.0 SRAWD" NA N, N Ma 11.8-12.6
Total Fhosphorus 212 120 - 370 5O MA b A I 210 - 1500

TEL4 5 x1LS
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TABLE 4-5 (Continued)

ADUND & GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

BA - Not Availlabls,

MO - Mot Detacted.

(8] Charmicals displuynd In bold fom exeead action lavals.

{b) Samples SMWD1T and SMWO 1dup were uiilized in this statistical evaluation

{ch Sourco: Bsk-Basad Concentration Table, July -Decomber, 1995, USEPA, October 20, 1945,

(d} Taken fraom Table 2-32, Standards and Criteria for Chemicals of Concerm.

(] Samplas 2IMWO3 and 268WO3 wars utilzod in developing Lackpround ranga.

If] Analytical results for 2.4-Dinitratoluens ara availabla from analyses lor ensrgetics and rom analyses for semivolatiie organics.
{0) Tha actual MCLs for these compounds ars treatment tachniques, the values displayed are pction levais,
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TABLE 4-6

SUMMARY OF RISK ASSESSMENT RESULTS FOR RANGE 6 - GROUNDWATER AND SOIL
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Area of Media of Exposure Hazard | Parameters with Hazard c;?:: 2 Paé: ::::r;i:‘“h Fa{;‘: r::;::::m
Concemn Concemrn Route index Index > 1 Estimates Estimates > 10° Estimates > 10°
Rarge & | Soil (Irdustriai | Ingestion 2.7BE-2 1.49E-7
Scenanio; Dermal G 59E-7 - 5 14E.7
{Zontacl
124E-1 | - 68.63E-7 = -
Tatals
Sail Ingestion 7 26E-1 - 1.33E-6 - =
(Residertial Dermal 33764 - 142EB - -
SCENark:s) Cantacl
1.05E«0 -- 2. 715e-6 - -
Totais | {
Groundwater | Ingestion | 3 32E+1 1,3-Dinltrobenzene 1.36E-3 2 4-Dinitroteluene - i
iResidental £3.30E+1) 2.4, e-Trinitrotoluene i {1.36E-3) 2.4 6-Trindrotcluene i
Sconanc: RDX RDX
Marganesea
Manganese (filtered)
Thaliium (filtered)
Qerral 2. BBE+( 24 6-Trimtrolaluenc J.0GE 4 ROX
Cantact (2.87E+0 (3.06E-4)
Irhalatian - Ammaonia 3 .00E+D -- -
(0 ODE+0)
Tolas J.61E+ - 1.67E-3 - -
{3.58E+1) {1.687E-3)
— MNone found
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TABLE 4-7

ENVIRONMENTAL EFFECTS QUOTIENTS
RANGE 6 GROUNDWATER
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

Chronic
R L
Criterion'

SEMIVOLATILE ORGANICS (ug/L}

2 6-Dinitrotoluene 2.5 NA NA
3-Nitroaniline 7.3 NA HAP
Bis(2-ethylhexyliphthalate 1.8 3 08
ENERGETICS (ug/L)

1,3-Dinitrobenzene 4.5’ NA NA ]
2-Amino-4,6-dinitrotoluene 4700 NA NA

2 4-Dimitrotoluene 17.3¢ 52 1.3

2 4 6-Trnitrotoluene 242° 1307 18
Nitroguanidine 0.2 MNA N

RDX £58° NA NA
INORGANICS (ugiL)

Aluminum 12600 (U) Ma NA
Barium 131 (U) NA NA
Caloium 10600 (F) MA NA
Chromium 29.6 {U) 117 2.7
Cobait 31,8 (L) NA NA
Copper 40.8 (L) Jainal 34

Iren 29000 {LU) NA MNA

Lead 27.3 (V) < i 8.5
Magnesium 9840 (F) MNA NA
198507 4-26 cYo 222
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TABLE 4-7 {(Continued)

ENVIRONMENTAL EFFECTS QUOTIENTS

RANGE 6 GROUNDWATER

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Chronic
Parameter Concamemtion | Gty | Effects Ganion
Criterion'"
Manganese 1610 (F) WA A,
Mercury 0.12 (F) Q012" 10
Potassium 4110 (W) NA, MNA
Sodium 20700 (F} NA MNA
Thaliwm 26° (F) 40 o.07
Vanadium 438 (U} NA NA
Zine 79.8 (U) 1105 0,7
Ammoma (mg/l) 15 39 0.5

U - Unfiltered sample
F - Filerad sample

J Posilive delection is gualified as an estimale

K Pasitive detection is qualified as biased low

(1) Unless otherwise noted, Lowest Observed Effect Levels (LOEL) obtained from Quality Criteria for
Water, 1986, U.5. EFA, May 1386,

(2) Criterion is chronic water quality criterion calculated as per EPA methods tin Talmage and
Opresko, 1995

13 Criterign for chromium based on hexavalent chromium. Mo chrenic ambient water quality criterion
for the protection of freshwater aquatic life established for total chromium

i4) Criterion 6/15/90 table

{5) Criterion is basea on a ictal hardness of 100 mg/L

b i T 427 CTO 227
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TABLE 4-7 (Continued)

ENVIRONMENTAL EFFECTS QUOTIENTS

RANGE 6 GROUNDWATER

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Figure 4.1 (8.5 x 11)
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5.0 The Improvised Explosive Devices (IED) Site (SWMU 26)

51 SITE BACKGROUND AND PHYSICAL SETTING

The |ED is located south of Archer Avenue in the vicinity of Buildings 2119, 2118, and 2080. The site
encompasses 51.42 acres, however, most iraining exercises occurred in an area approximately 300 feet
by 300 feet. This area is often referred to as the VIP demonstration area. Important features of the 1IED
are the incendiary demonstration area. a demanstration area located in front of Structure 2158 (the
blgachers), Bullding 2118 (used for mixing chemicals), and the detonation demonstration area. Access
to the site is controlled by fencing and a gate located on Archer Avenue  No wetlands exist in the
immediate vicinity of the site, The |location and genera! features of the |1ED are displayed in Figure 5-1

5.2 SITE OPERATIONS AND HISTORY

The |[ED is used to test and demonstrate the explosive potential of chemizal mixturas The ste was firsl
used in November of 1957 and is still an active training/dernanstration area.  Activities at the site are
performed year round, and it is estimated tha{ approximately 10 pounds {nst explasive weight) of ordnance
are used in this area each year. The following chemicals/explosives are among thase used at the |ED

training area:

. Sulfunc acid . Black powder
. Potassium chloride

Red phosphorus

-

s Potassium permanganate Sogium peroxide

. Sodium chigride . Hydrogen peroxide

. Gasoline . Magnesium powder
. Aluminum powder . Calcium hypochlorite
. Nitric acid . Potassium nitrate

. Glycerin . Ammoniem nitrate

¥ Detonation cord . Ferrous axige

L]
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Molotov cockiails were also used during some of the training demanstrations.  This Information is based
on historical records maintained by the Explosive Safety Officer, which are considered accurate and
complete dating back to January 1950 (Indian Head Naval Surface Warfare Center, February 1985).

6.3 PREVIOUS INVESTIGATIONS

Prior to the field activities conducted for this VI, no envirenmental sampling or analysis had been
performed at the |ED Site

54 FIELD INVESTIGATION

This seclion describes the field activities that look place at the |IED Site (SWMU 26) duning the VI field
investigation conducted Seplember/Octobar 1995.

541 Soil Investigation

Sall samples were collecled at the IED to determine if contaminated soils are present at suspected
vermonstrafion/test areas (Figure 5-1;. At each soil boring or monitoring well installed, samples were
obtained for chemical analysis from the 0- to 2- foot depth Interval and from the soil interval immediately
gbove the water table, Analylical resuits from these samples are presented and discussed in Section 5.6

For purposes of Investigating potantial soil contamination at the incendiary demanstration area. two sail
borings were drilled and sampled  The first boring (S26-SB04) was drilled within the source area The
second boring (S26-MW02) was drilled immediately downgradient of the source area. Visual observations
and Photoionization detector {PID) readings of the site soils did not identify any apparent contaminat.or
Soil boring S26-MW02 was converled to monitonng well 26MWO2.

For purposes of invesligating the potential scil contamination at the detonation dernonstration area, two
soll borings were drilled and sampled at the site. The Tirst boring (526-S801) was drilled within the source
area. The second boring {S26-MW21) was drilled immediately downgradient of the source area. Visual
observations of the site scils did not identify any apparen: contarmination. There were some elevated PID
readings {up o 150 ppm) in the soil. however, the soil did not appear to be stained or visually
contaminated.  Soll boring S26-MW01 was converied to monitonng wall 26MW31

oiasa0e 5.2 CTO 222
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For purpases of investigating potential sail contamination at Bullding 2118 (which was used far mixing
chemicals}, one soil boring ($28-SB03) was drilled and sampled near the effluent end of a French drain
that exits the southern edge of the building. Visual observations and PID readings of the site soils did not

idenlify any apparent contamination.

For purposes of charactenzing soil contamination at the area in frant of Structure 2158 (the bleachers),
one soil boring {S26-SB02) was drilled and sampled. Base personnel identified the location as being the
maost likely spot for the mixing and burning activities conducted for classes which sat on the bleachers.
Visual observations and PID readings of the site solls did not identify any apparent contamination.

For purposes of characterizing the background soil conditions at the site. one soil boring (S26-MW03) was
drilled and sampled at a location upgradient of the site. The soil bonng was converted to monrtoring well

26MWIC3.

54.2 Groundwater Investigation

Thre2 monitoring wells (2BMWO1, 26MW0D2, 2EMWC3) were instaliad and sampled al the site to determine
whether groundwater conlamination was present in the shallow water table aguifer (see Figure 5-1). The

samples were analyzed for the parameters listed in Table 2-1

Cne round of synoptic groundwater-level measurements was obtained from the three wells on October 17,
1805, to determine the groundwater flow direction acrass the site. The groundwater elevations are shown

in the following table

: |
W R “fa:z:ﬁg"ﬂm Gmﬁlﬂtﬁ i) ElaE;toiL;T;La I:r.:'lrs L)
{ft. ML)
26MWOA 10.55 8.93 1.62
4 2EMW02 78 14 14 54 148
26MW03 34.04 12 44 21,80

A rismg-head slug test was performed ar each of the monitering wells o dewerming the pemmeabilty
charactenstics of the aquifer. The results of the aquifer testing are oresented in Section 5.5

oTD 222

o
(¥% )

T1eE30p



DRAFT

5.3 SITE CHARACTERISTICS

This section discusses the site-specific geology and hydrogeology of the 1ED,

5.51 Geoplogy and Soils

Surface and subsurface soil was classified in the field for the four sail borings and three menitoring weil
borings drilled at the site. The information was used to classify the site geologic conditions.  Figure 5-1
shows the location of the monitoring wells and scil borings, as well as a cross-section that was developed

from data collected during the current investigation. Cross-section A-A' is shown in Figure §-2.

Fill material consisting of silty sand with gravel was encountered at the ground surface, and rangad from
1 to 2 feet in thickness. As depicted on the cross-section. the fill is underlan primarily by shity sand with
clay. The relative amounts of sand, silt, and clay vary across the site. As depicted on the cross-section,

the litholegy encountered at 2BMWOZ consisted of silty clay with only trace amounts of sand.

552 Hydrogsalogy

Hydrogeological conditions at IED have bean interpreted from data cbtained dunng {he field investigation
activities. ln acdition, physical features, such as the ground surface topograpty (a3 shown on Figure 5-15,

were considered when making generalized interpretations regarding the groundwater flow direction,

The site |5 charactenzed by a shallow groundwater table (pproximately 10 feet below ground suriace),
contained within a silly sand with clay aguiffer. The pregence of significant amounts of fine sediments
resulted in a high turbidity in monitcring wells 2BMW01, 2EMWCZ, and 28MW03. Recharge of the shallow

aquifer is likely to ccour primarily theough infiltration of precip:tation

Because the three monitoring wells are located in a relatively straight line, a patentiometric surface map
at the IED site was not generated.  However, based on the groundwater-level measureaments and the
topagraphical features at IED, the generalized groungwater flow direction could be determined.
Groundwater flows in a southeastery direction across the site Based on a linear measurement from
monitaring well 2BMWG1T to 260MW0O3, the groundwater gradient was caiculated o be approximately 0.034.
Since it carnot be determined whether these three wells are directy aligred with the groundwater flow

directian, it can only be assumed that the Jow gradient 's 0.034 or higher.

219530 F 5-4 0 222
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A rizing-head siug test was performed at each of the monitoring wells to determine the permeability
charactesistics of the aguifer. As shown on the following table, the average hydraulic conductivity was
calculated to be approximately 0.85 fi/day (2.99 x 10” cm/sec).

SUMMARY OF SLUG TEST DATA

Well Number Rising-Head Slug Test (cmisec)
26MWD 1 1.61 x 107
2BMW0Z 1.95x 10°
26MWD 3 857 x 10
2.99 x 10°

Assuming an effective aquifer porosity of 3C percent, and using the calculated polentiometric surface
gradient of 0.034 fvf, the average groundwater velocity is calculated to be at least 35 feet per year
Hydraulic conductivity lest data plots and calculations based on the slug tests are Included in Appendix G.

5.6 NATURE AND EXTENT OF CONTAMINATION

This section presents the resulls of the analysis of environmental samples collected a: the IZD site, as
gescribed in Sections 54.1 and 542 All samples collected ware analyzed according to the methocs
specified in the Varficaticn Investigation Waork Plan (HALLIBURTON NUS, September 1255 Samples

were analyzed by GP Enviranmentai Services, Inc, Analytical resulls are presented in Appendix |,

All data generated were validated according to EPA National and Region |ll guidelines. The data
validation was performed by Brown & Root Environrmenta! validation chernists, who routinely validate data
from numercus laboratories producing data under the EPA CLP Dala validation memoranda are
oresentad in Appendix J. A copy of the complete dala validation packages is available to the Navy and
tne U.S. EPA Reqion [l upen request.
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5.6.9 Soils

The results of the analysis of soll samples collected at SWMU 26 (the |IED) are presented in Table §-1
Surface and subsurface soll samples were collecied In four areas of concern.

1 the incendiary demonstration area (SB04 and MWG2)

the detonation demanstration area (SBO1 and MWO1)

the French Drain system in the vicinity of Building 2118 (SB03)
and the area in front of bleachers (SB02)

B M

Background/upgradient soil samples were collected dunng the installation of MWO3, located upgradient
of all areas under investigation.

Although more than 100 target analytes were included in the organic analyses performed by GP
Envirernmental Services, positive detections were reported for the fallowing organic compounds only:
. Tolene (C,, =337 ugkg) / ¢
. Methylene chioride (C__, = 172 uglkg)
+  Chioroform (C,.. = 5.0 ug'g)
«  Carbon disulfide (C,. = 1.25 ugikg)
' Bis (2-ethyl hexyl} phthalate (C, . = 46.8 po/kg)

No organics were detected in the surface or subsurface soil samples collected during the installation of
the upgradient monitoring well or in the soil boring samples collected from French drain area in the vicinity
of Building 2118. Toluene, carben disulfide. chloroform, and methylene chlonde were detected in the scil
sampies collected at the detonation demonstration area. Chioroform and bis (2-ethyl hexyl) phihalate were
detected in the soil samples collected in the incendiary demenstration area. Methylene chiaride was
detected in the soil boring samples collected from the area in fron: of the bleachers. However. the organic
concentrations detected in any of these areas are similar to blank contamination "action levels” calculaled
and apphed to other volatile organic data collected for the 1ED. Organic concenfratons did not vary
significantly with depth PCBs and energatic compounds were not detected at the IED.

Inargamic concentrations in shafow soil samples (collected from D to 2 feet below ground surface) and i

the subsurface samples (collected just above the water table) were compared to concentratons In the
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background samgoles coffected during the installation of monitoring well S26-MW03 With the exception
of barumn, beryllium, cobalt, magnesium, potassium, selsnium, thallium, vanadium, tin, and cyanide.
inorganic target analyte concentrations in the incendiary demonstration area soils were detected at
concentrations two times or greater than those reported for the background soil samples. However, with
the exception of silver and arsenic, inorganic concentrations were nat detectad at concentrations greater
than five times background. (Silver was detected in S26-$BD4-0D01 at 10 times background and arsenic
was detecled in 526-MW02-002 at five times background.) Ingroanic concentrations at the incendiary
demaonsiration area did not differ significantly between shallow and subsurface samples.  Incrganic
concentrations were generally higher in the downgradient location {MWO02) than the source area lacation
(SBO4). Ammonia, nitrate, TOC, and TPH were also detected above background.

Calcium, capper, mercury, nickel, sodium, and siiver were the only metals detected in the soil samples
collected in the detonation demonstration area at concentrations twice {or more) those reported for the
background soil samples. Concentrations of calcium and copper in $26-SB01-01 were more than 10 times
background, and the conceniration of nickel in $26-5B01-01 was more than 3 times background.
Ingrganic concentrations did not significantly differ betwaen shallow and subsurface samples. Although
concentrations were generally similar, hinher concenirations were detected in the source area iocation
{5B01) than the downgradient location (MWO1) TPH was detected in 526-3B01-01 (30.8 mgka):

however, the concentration was below that reported for background (39,1 madka).

Leao, sodium, and zinc were the only inorganic target analytes detected in soit samples at Buiding 2118
at concentrations two limes or greater than those reported for the background soil samples. Oniy lead In
526-5BO3-001 (957 maglkg) was detected at a conceniration five times background.  Inorganic
cancentrations were generally higher in the shallew sample than the subsurface sample. Ammaonia and

itrate were also detected above background.

Antimony and sodium were the only inorganic target analytes detected in soil samples from S25-SB52-002
(the area in front of the bleachers) at concentrations excseding twice those reported for the background
soils. Inorganic concentrations in the subsurface soil sample were generally similas to or higher than those
reported for the shallow sample. Ammenia in $26-SB02-002 and TPH in S26-5B02-001 were detectad

above background,

GO 222
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562 Groundwater

Thne results of the analysis of groundwater samples collected at the |ED are presented in Tahle 5-2.

Chloroform was detected in the upgradient well, 26MWQ3, at 3.1 gl Volatile organic compounds were
not detected in the site menitodng wells 2EMWI1 or 26MW02. Semivolatile organic and energetic target

analytes were not detecied in any of the groundwater samples collected at the IED.

Arsenic, calcium, coball, magnesium, manganese, and sodium concentrations reported for unfitered
groundwater samples cellected from one or both of the site manitoring wells exceed those available for
the background monitoring well However, the concentrations of these inorganic analytes were generally
tess than two times those reported as background concentrations. Only manganese and sodium were

detected at concentrations greater than two times background (three and five times greater. respectively).

Metals concentrations detected in the filtered groundwater samples are generally similar to or less than
those reperted for the unfiltered groundwater samples, Arsenic, barium, calcium, cobalt, iron, magnesium,
manganese. potassium, sodium, and zing cancentrations detected in the filtered groundwater samples at
the |ED exceed those reparted in the filtered background samples. However, as summarized in Table 5-2,
crly iran and manganese were detected at concentrations greater than five times background (6 and 10

times greater, respectively},

Inorganics were nut detected in the |IED groundwater samples at concentrations exceeding federal primary
(health-based} MCLs. However, unfiltered aluminem. unfiltered and filtersd iron, and unfiltered and filtered
manganese concentrations exceeded secondary (agsthetic-based) MCLs.  Maximum concentrations of

zluminum and irom in the unfiltered samples were detected in the upgradient groundwater menitering wel.,

5T QUALITATIVE HUMAN HEALTH RiSK ASSESSMENT FOR THE IED

Taple 5-3 presenis the results of the gualitative hurnan health risk assessment of target analyte
concentrations detectad in the sail samples collected at the IED  Organic concentrations detected in [ED
soil samples do not exceed the EFA Region |ll RBCs for soif ingestion or 55Ls derved to the protection
of air quality. Mathylene chloride was the only organic detected at concentrations exceeding the EPA
Region Il 55bs for the protection of groundwater. However it shou'd be noted that methylene chloride

was not detected in the groundwater samples collected at the site.  As noted previously, the methylens
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chloride concentrations detected are similar {o blank contamination "action levels” calculated and appher
to other environmental samgles collected during the VI Thus, the methylene chloride cancentrations
reported may not be indicative of actual site-related contamination.

Arsenic, barium, beryllium, won, manganese, and nickel were detected in the IED scil samples al
concentrations exceeding EPA Region Il RBCs for soil ingestion or SSLs for the protection of
groundwater  The barium and bergllium concentrations reporied are similar to those reported for
background. Neither of these metals will be further evaluatad in the nisk assessment, Arsemic, iran, lead,
manganese, and nickel are selected as COPCs and will be further evaluated in the following quantitative

risk assessment

As presented in Table 5-4, arsenic and manganese were the only targel analytes noted in the |IED
groundwater samples at concenfrations exceeding federal or state drinking water standards, heallh
adviscries, or EPA Region |ll RBCs for tap water and background concentration, (it should be nated thal
arsenic was not detected at concentrations exceeding federal or state MCLs.) Both parameters are
selected as COPCs and will be further evaluated In the following quantitative risk assessment,

6.8 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR THE IED

A guantitative risk assessment was parformed for the constituents detected in IED scils and groundwater

as detailed In the risk assessment spreadsheets included in Appendix | and summarnzad in Table 5-5.

Although arsenic is present in all the IED areas investigated, including the upgradient {background) area,
cancer risk estimates developed for the concentrations detected in the IED soils do not exceed the 107
to 10° cancer risk range often evaluated ir the development of regulatory standards and criteria and in
determining the need for remediation at sites of environmenial concern.  The hazard quotient calculated
based on iron concentrations in soils ¢ollected in the incendiary dermnonstration area exceed 1 {but are lass
than 10} when the residential lard use scenario |s evaluated. However, it snould be noted that the hazard
index developed for background wron concentrations also exceeds 1 when the residential land use scanario
Is evaluated Hazard indices do not excead unity when the industrial land use scenario Is evaluated With
the exception of one iron detection in the incendiary demonstration area, iron concentrations in the 1ED
soils are similar or fower than those noted in soils collected dunng the installation of the upgradenl

micnitonng well
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However, the evaluation of chromium and copper resulted in EEQs slightly in excess of 1. Twe of the
tnree metals measurements that yielded EEQs exceeding 1 were from the upgradient well (S26-MWQ3)

Several factors lessen the polential risk resulting from these metals. All of the exceedances were from
unfiltered samples. rather than filtered samples, a fact which suggests that many of the metals present
in the groundwater are associated with parficulates. Metals associaled with particulates would not be
expected lo be mobile in groundwater. In addition, it is generally believed that the disscolved fraction more
closely approximates the bioavailable concentration of metal in the water column  The Maryland Water
Quality Standards for protection of aquatic life are based on dissolved metals to reflect this bele! |n
addition, smetal concentrations in groundwater may decrease as groundwater moves through the soil due
to the adsorption of metals to solls. Finally, metals in greundwater would likely be significantly diluted
upan discharge to surface water. For chramium, an additional factar 1s the fact that the criterion 15 based
on hexavalent chromium, whereas total chromium {hexavalent + trivalent) was measured in the

groundwater samples.
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TABLE 541

CONTAMINANT OCCURRENCE AND DISTRIBUTION
IMPROVISED EXPLOSIVE DEVICES (IED) SITE - SOIL SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE CRDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

-1- :
I | 524. 528 526- 526 526- 526- 526- 526- 526
' 526 526~ 526-5B02- | S526-5B02- 526-5804-
| sB01.01" | smpy.gz? | MWOI- | Mwo1- 001 hevod 5B03- SE03- 0014 SB04- | MWO2- | MWDZ- | MWo3- | Mwo3.
o1’ oz | 001’ ooz* noz* oot oz oot oo’
Parameter E
Dustonatian Delonation Incendiany Incendiary
Drain 1 B ] IED
Demoratration Demonstration Asga | Area 1) Front of Blrachars F'g"uﬁr;i“n :1 ;:m Demonstration Area - | Demonstration Area ng:;m
Arpa-Souroe = Qemgradient g Source - Downgradient
VOLATILE GRGANICS {ugikg)
Carkon diufice 1 | e ] 4 14" 14 4 o e 1413 raY 1.4 14" 13 14"
Chigralzrm 043 | [ | 50 30! b I L nas™ D41* 045" 41135 34 gas’ 0.s8Y 04z 0ag"
1
WMenyane chlsice I L T ¢ - L - - 73.54 157 18 128° 2080 174" 165" 208* 134" 18.0° 144" #3
i ol il el |
| Touere | a3 I 7o J_ z.1* e 2 0.33% e e Pk iy 1.5%0.2° 0.3 033 033" 1 H" g3z
SEMIVDLATILE GRGANICS (ugrkgh
] 1
Deald- 7B 773" y [ Beas Fea 78.7% { 1" 72.aw ATy | T42%maom | e 45.8" TATE 129 T6.8“
le:-\,rm-,i;p-ullﬂalg i
PCBs
[NET DETECTED
ENERGETICS
F-I-:n DETECTCD i
INDRGANICS [mog'kg) : e
|_NJn'ri"m|‘1 G640 2450 106040 [ 7520 12500 11108 8a70" iran? 5540151807 | 10400" 10200 Raan! 127u0’ _ g250’
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TABLE 5-1 (Continued)
CONTAMINANT OCCURRENCE AND DISTRIBUTION

IMPROVISED EXPLOSIVE DEVICES ({IED) SITE - SOIL SAMFLES

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

s | - | s | TeSa | s | | | e S | | | s | s
o1’ iy TN noa' ooz 004’ ooz oo’ ooe’
Faramater ) _
Dmt::;un Dem;:;::::rhr“ Area in Front of Bleachers F'::ﬁ:;,ﬂ:;r:“ Dnm;z’:;ﬁk:nwﬁru - Demm:m:AMI Upgr:;;l::!nt =
Area-Saurce - Downgradient Sgurce - Downgradisnt
{ Antineony 023" pigt G204 0.20" i D.45 0.1a" o21* |p20"mig™ | g2 | C.20¢ o= gag* | o™
L‘um e 43 13" 45 28" at 2 T p B 4340 13 53 158" 1.5
Barum 30.1 47 | sa0 i 429 765 615 15.3 45.2145.9 34 634 40.6 848 LR}
Berytiun 034 o va' | 0ad 0.46 0.70 049" 0.13 0.4410.42 0.30 0.5t 0.55* n.51 043"
Cadmum o 5o nHgt g5y o0& +l b 7] 0.58Y 0s1Y |osTtwss™t | peg™ 1.2 o8 Q.57 04537
rGlIciu:ﬂ 2350 218" §3.1° 56.2* 118" 245" 428 44.9 1Migioin’ | 902t 382 84.0 408 50.7
Shranrdm 1.6 122 14.4 10.2 15.7 13.9 16.1 6.1 14.8/.7 16.0 47.2 3a8 20.8 134
Cabal 8.2 61 5.7 45 33 2.6 11.6 e 13.4/143 22 | s 36 | 150 B4
Cappar §6.6 6.5 r A 48 | s 5.4 5.5 33 453" 8.7 12.7 8.8" 44 51
tran 15500° 7850" 17800° | 15800° 33109 11200 17800 5840° | 123009900 | 13700 | 83800’ | 13400’ | 253007 | 203007
L s - 33 | 4¢ 2.8 66 119 10.5° 95.7* 55 10.0/10.2 74 3z’ 10.3° 5.9’ 54
Magneshum 1210 389" 1600 826 aoT" 1920 1040" 338’ 477461 g1’ 665" 1210° 1090’ T45°
Manganess 100’ 765.¢ 834 as8 30.7 0.9 2687 140" 1240%985° | 203 1130° 1.7 88z’ 98.8*
Mercuny oag' dos* 205 008" 0.0 o.z6™ 640 n.gav 0osYn.06” G og? 0.2a0 0,08 oa7 Lk g
Nickel 55.0 4 5% 4.4" 49" ; TE' 16.5 8.5 28 156141 5.0¢ 49,7 10.8 10.8 8.0
Petassium £38 451 fi3g 574 G50 1130 1050 | 442 369/263 1020 606 Ba5 783 iBs
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TABLE 5-1 (Continued)
CONTAMINANT OCCURRENCE AND DISTRIBUTION
IMPROVISED EXPLOSIVE DEVICES ({IED) SITE - SOIL SAMPLES

IZE 01D

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

526- 826- 526- 828- 526 526- 520- 526- 525-
sbiot' | sonrnt| MWOT- | Mwor. | STR0DZ | SEEROL | ggey. | smos. | SPOSDM | smea- | mwoz. | Mwoz. | mwos. | swos-
o1 02! oo’ 002’ ooz! 001’ ooz oo’ ooz’
Farainoter =
Detonation Cetonation Inzendiary Incendiary
Demonstration | Demanstration Area | Area in Front of Bleachers Fr:r::lr:mnulzr::r:m Demponsiration Area - | Demonstration Area Upgm:i':;t =
Area-Source - Downgradient " Sourca - Downgradient
Subsnium o (LA 0.20 LRT bag? 218" o1g* 0.18° 0.17%0,21" 019 D43" n43° a1 D18
Siver g2 | et | s | o012 0.12* g1z o1’ | 012 3orz | a2 | oa2r | ea2* | o | 0az
Sodium a4 3" wE | 118 155" 415 182 %43 8.1 20704 348 ar 348 o 214"
L Tin £ ] ap® 3g+ a0 &gt 4.8¥ 454 I & 5'"Ma 5 48" 15.3* 4.9+ 45~ 48"
Wanauum 15.8 115 225 146 26.9 174 26.7 12.4° 15.6M5.7 186 7 18,1 1.3 4 238
Zine 2B8.0 8.7 215 18.9 2B.6 4T3 662" 8.0 19,3197 16.3 17 a6.2* 30.8° 24.2¢
Towl Cyunae o A I 3 1M i 1.3 1 v 2" 1 o ta 124 A L [ [iig
INDICATOR PARAMTERS
ArFmania (mgig) 162" | o™ fo.o™ -1 22.0 15.44 TO.8 257 53.3/51.7 11.4 141 228 489 9.5
Hirale sMitie (gl Tz asaY {.68- o.887 o7 g e 30 28 2.31.9" 2 53 2.0¢ 15¢ 25"
Procent Solds (%) | 86 & ars 837 82 1:80.8 827 Hn5 g2 B7 17854 829 820 g2.0 885 B4.1
Total Drganic Cardon i B48 658 554 7y MM 529 2380 495 IBSONI30 B4S 6370 1840 5020 1290
irngfhg) |
Total Peiralmam 0.5 284 ot 249" 34.4730 % S rif e w6 48.578 3" k! g 30,1+ a0 5+ ar ag.1"
Hydrocarbans (myfhg)
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TABLE 5-1 (Continued)

CONTAMINANT OCCURRENCE AND DISTRIBUTION
IMPROVISED EXPLOSIVE DEVICES {IED) SITE - SOIL SAMPLES
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

NOTE: All positive detoctions have been bolded.

Sample depth i 0 to 2 fuet

Sample dapth & usl abave groundwatei (B 1o 2 feel)
Favpe ceplh 5 ust above grourdwabe: (4 to 6 ‘sahl
Dupicate samples wken framn ks locabgn

Sample depth is just above groundwaler (8 17 10 =al)
Sample depth & jusl above groungwatar (10 (o 12 feat)
Sample depth is f4s* above groundwatar (G ta S feel)

S @ AR e G B -k

Pasiive result qualfied os a lesull of method or Seld quality cantrol blank comaminatian  Compaund is not considersd 1o be present in sample.
Fosittve defedion s gualfed as an astimals

Postive detaction & qualled as blased high

Posiiva resull is qualifed as blased low

Analyte not detected. Raported resul is the deteston Limit,

Analyte not detected.  Ropaited result s the estimated detection fiseir,

Hondetect of analyle considered Baged low
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TABLE 5-2

CONTAMINANT OCCURRENCE AND DISTRIBUTION
IMPROVISED EXPLOSIVE DEVICES (IED) SITE - GROUNDWATER SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

26MwWo1’ 26MW02 Z6MWO3
Parameter' Detonation Incendiary
D““":“;:"fﬁ““ “‘““:’:::’f“““ Upgradient IED Site
Dewngradient Downgradient
VOLATILE ORGANICS (ugiL)
| Chloroform | 0.187 | 0.18% | 3.1 |
SEMIVOLATILE ORGANICS
| NOT DETECTED | [ | |
PCBs
| NOT DETECTED l I ] |
ENERGETICS
[NOT DETECTED | [ | |
INORGANICS {rg/lL)
Aluminum U 1790" 5660”7 11100° ]
F 110 110" 110"
Arsenic u 21" 1.9* 19%
F 1.9¢ 2.0 1¢*
Barium u B9.6 89.7 140
F 68.8 236 14.0%
Calsium U 4830" 5180" 3580"
F 5200" 5010" 1980"
Chromiim L 10.04 T 135
F 10.0" 10.0" 10°
Cobait u 158 | 17.8 15.6
= 22.0 16.2 14.0"
Copger L 150" 15.4 16.3
F 15.0" 15.0 15.0"
Iran u 6120 14200 22100
F 470" 305 47.0¢
Magnesium U 4000" 3810" 2920"
F 4270" 3440" ag2"
fanganese u 297 1090 ] 328
F 340 1160 106
Potassium U 2010 2240 3840
; F 2020 1800 1040
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TABLE 5-2 (Continued)
CONTAMINANT OCCURRENCE AND DISTRIBUTION
IMPROVISED EXPLOSIVE DEVICES (lED) SITE - GROUNDWATER SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

26MWO01* 26MW02 26MW03
Parameter’ Detonation Incendiary
Dam:?:;r?tinn Dern::::;rftlon Upgradient IED Site
Downgradient Downgradient
sodium ¥ 46200 10800 9120
F 48400 11600 10800
Yanadium (1] 22.0Y 28.4 3r.4
F 22.0" 22.0Y 22.0°
Zine U ar.o? 74.6" 70.1°
F 28.8 36.7 Bo*
INDICATOR PARAMETERS
Ammonia (mgfL) 0.22 0.21 060
Nitrate + Nitrite (mg/L) 0.08" £ 073"
Sulfate {mgflL) 6.9" 5.9' 1.6"
Total Kjedah! Nitrogen {mg/L) 0.24" 0.22" 0.60"
Total Organic Carben (mgiL) 33 10" 43
Tatal Organic Halides (pgil) 22.0 TREH 11.8"
| Totat Petroleum Hydrocarkons (mgil ) 0.53%/0 55" 0.57" 9 52"
Total Phosphorus (mgiL} 0.08 0.03 0.21

NOTE: All positive detections have been bolded.

~a

U - Unfiltered sample
I - Filtered sample

Duplicate samples taken at this site (total petroleum hydrocarbons anly)

1] Positive resull qualified as s resull of melthos or field quality control blank contamination  Cormpound is nol
considered to be present in sample.

J Positive detection is qualified as an estimate

K Positive detection is qualified as biased high

L Positive result 13 quafified as biased law

L Analyte nol detected. Reported resull Is the detection amit.

L Analyle not detected. Reported result is the astimated detection

UL Mondetect of analyte considered biased low,

LIR Mondetected result considerad to be unreliable.

oEE30P 6-1
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TABLE 5-3

IED SOIL  QUALITATIVE RISK ASSESSMENT
WVERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Frocuenay of | "o00 80 1y ation uf GE::::L::TH.F& | woryiond SASRr
Chemical {al Datection (bl Cetactinm PR Risk-Brsed Action Lavals [mg/kgh (c) MWO3-001/002} Concentiation ()
oy lhgi {maa) fmgfkgl
Sail Ingestion Sodl Scraaning Levals
i Irvcdesstinnl Aasidantinl Air ] Groundwaler
Volatile Organics
Cmi bon disulfide 115 0.00G12 S26-Vwo - 200600 THOO 11 14 ND MNA
Chlgiglorm 5 h Go03 D D0S |56 MWOT-01 840 100 o2 3 ML M&
Mathylana chiaride 215 G.0038 - 0.172 526 -5B01-02 JGO BS% 7 0.0 ML Na
Taluone 315 0021 0023 S26.5801-00 4 1 DO00 160G0 520 5 N NA
Semivolatile Organics
[Bint2-ehyibexyliphinatata 1615 0.6468 | 26-Mwozon | 418 | 46 210 11| ND NA
Inafganics
Almenuam 1518 2450 12100 26 MWO3-50 | 1OCCO00 FROOO M& Na 12 /D0iB250 < 20000
Antimany 1416 045 526-5R02-007 B20 ] R A MO <1
Araanic 15508 1.4+15.9 26-MWD2-00 3.8 043 aad 16 3.31.5 -6
Banum 1515 14.7 848 | 26 mwo3-00 140000 5500 350000 iz B4 8:39.8 300
Boryilium 1518 .13 0,70 |S26-5H02-002 1.3 0.156 £90 1BG D.61/0.43 <4
Cadimium 1016 1.2 2B MWOZ-00 1000 29 a20 & N3 M
Calewm 14/158 44.9 - 3350 | S26.-5801 01 HA NA A L e 40950 7 < 2300
Chromium 1515 6.1-47.2 20-MWGC2-00 | 000000 ] TBRODD {1} 149 Wi} 18 Vit 208Nn3.4 <20
10002 V1) 390 VIl
Cabalt 14715 2.2-205 26-MWDZ 00 1 20000 4700 A M 16.8/8.4 <3
Cupper 15415 A3 466 S26-SAC 0 BIO00 300 NA HA 4.4/5 2 <10
lion 15056 5840  H3800| 26 MWDZ-D0 610000 23000 A MNA 25300570300 < 1000
Laad 15115 4.6-85.7 [526 5803-0M KA MA, M M 0.915.4 15
Magiesium 15518 336 - 1920 |S26-SR02-002 R& A HA NA 109G 7406 1500
e & ] xS
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TABLE %-3 (Cuntinued)

IED SOIL - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Range of . Backround Maryland Background
Chamical a) :1:::;?1:: Dm:::wn L;::I“:_:’ Risk-Based Acton Levals Imgikgl icl c:':l;';xk:':nf::r ) ::rnmnmtlo: tdh
{mglkgl limgikg} imgihgt
Soil lagestion Soil Screaning Levels
Industrial Ragidantial Air Groamdwater
Inorganics {Cantirued]
Mangenasa 1515 14 - 1240 |526-3804 001 10000 330 A MA BA2MB R < 150
Mercury 1A% 0.07 020 | I6-MWG2 00 €10 23 7 i O.GFMND 0.0%1-0.13
Mickesl 15/1b 2B-550 526-5D001 01 41000 GO G800 21 10.5/8.0 <5
Patassium 1515 A3 - 1130 | 528 5002002 M A NA MNA 7R3/385 <11 003
Salenivm Ji B 318 -0.21 |26 50040014 10004 aan N 3 [ 0] 0.3
Siluar K Ia . 023 - 4.0 526-5H04-001 10000 350 M (7.3 ND HD
Sedunn Bi1E 28.1 - 1B? |5326 SD02-002 Ma MNA MA MNA HD 5000
Tin 115 15.3 26-MVW02-00 | 1000060 47000 A A ND 1
YWanadium 14/ 5 11.5 - 3B.7 | 26-MW03.00 14000 2114 M M 38.7:23.8 =20
Zinz 168/186 B D T FHMWG2.00 E100oa0 23005 NA L2000 a0.B/2q9.2 o 2B
Tatal Cyanidie 1115 1.3 S26 5802-002 45 00 100 [ M f NG HA
Iruficator Paramatars
Brprmira 17:15 .5 . 141 26-MW0 2050 NA HNA NA A 49.9:/9 5 NA
Mitrapa:Milrdg 5156 1.9-03 26 M2 Z2.00 YEB/ZED | ADCCTRAGE A HA i8] NA
Total Organic Carbon 184 370 - YO FHE-MWOR00 () H# HA WA 502001 240 M
Tatal Patendeum Hydracarh 518 30.8  apb | 526-5004.001 e NA NA Na FE 7138 N
3
LG 3 XLETT
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TABLE 5-3 (Continued)|

IED SOIL - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

HA - Nat Available,
HD - Not Detectod
[a) Chemical nume fisplayad i bold fone escesds achian leval
{b) Bampias SI0-SBO1 01, £26-5801-02. 576-5002-001, 526 SB02-00Vdup {TFH onlyl, 526-5802-002, 576-5803-001,
L26-3R03-007, 526-5H04-001, S26-5A04-0071dup, 526 SH04-00Z, S26-MWODT-01, S¥E-MWD1.02, 57E-MWO2.001,
B26-MWO2Z-002, S26-MWOZ 001, and S26-MWOF-002 ware urikzed in this statistical evaluation
{c) Sowce: Risk-Based Coancentration Tablg, July - Dacember 1935, USLPA, Ootober 20, 1955
{4} Source: Element Cancentrations in Solls and Other Sweficial Materials of the Conterminous United States, USGS Professianal Paper 1270, 1984

=.3.x.5
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TABLE 5-4

2OEEELD

IED GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

/ Hisk-Based Action] Fadersl Mazimum | Maryland Stata USEPA Health
Chamical {a) ::::::::t;: D-::::: :urw'i.l Lﬁ:t::::' Lewal for Tap | Contaminant Level Dﬁnihg PWatar Advisories {d} Lﬁﬂ:‘:ﬂ
Water (ol fugdL) | IMCL) id} fugfL) |Standard Idl fugil) fegfL} (PEMWO3) (ug/Li
Volatila Organica
Chiorotarm | 104 3. | 2awwoa | 0.16 [ toomocrim | tooram | 190 3.1
Inorganica
Alurrdrum unfitaoed 453 SBED - 111002 JEMWC3 ITO00 50 ‘ﬂ'_lﬂﬂ MA NA 11100
Arsanic unfiltered 1 2.1 IGMWI1 0.038 50 &0 NA N
| Fltered] {1¥H {2.01 1260 (N1
i Batiumy unfiltared 3 A9.6 - 140 2HMWEI 2R00 20400 d000 2004 1440
r Hiltwran (247 123.6 - BB.BI | {(26MWG1} MDD}
Calumm unfilterud 3 3580 - 5180 2EMWO2 by WA HNA Na 38R0
tlilverad] 1 11980 - 5200 126MWDNY -13B0
Clramiiern unlitersd 13 14,8 2BV 7000 T 1040 100 103 14.8
1BQ VI
(Zabalt unfilerad b 1 | 156-17.8 2EMW02 2200 M NA Ma 15.6
{filtwrod} 1273} 16.2 - 22.00 (2EMWO1) IND}
Coppar unlJterad 213 154 163 26MWH3 1500 TARGO lej HA NA 16:3
Iran unfiltered A3 5120 . 221100 JEMWO3 11000 300 HE b 22100
filtarad] (10 {a05) | 2aMWE2) ML)
Magnasum unifiltersd i 2930 - 4000 26MWn HA i NA R 292G
iléreradi A3 ig%2 . 4270G; 126MWITI -H92
Maonganesza unfiltared 3 297 - 1090 FENWO2 180 &80 KA Ha, ars8
tfilterad) BT (108 - 1180) LABMWOE {108
Paragsiurn unfiltarsd 48 20140 - 3ndD JHMWO3 Ma, M A HNa 3640
ifinnered| (33 17040 - 2020) | 126MW01) 110401

2z C12
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TABLE 5-4 {Continued)

IEC GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPDSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

ap—— Range of Lacstion of Risk-Basad Action F-dnll_hlluh‘mm leﬁlnﬂ Stata USE?‘A I.‘ilillh ‘Buigrmu?d
Chemical (a} Oetection bl | Datection fugiit|  Msximam Lovel for Tap | Contaminant Leval] Deinking Water | Advisories {di Concantration
Water (g} fug/Ll | {MCL) (d) fug/L} |Stondsd (d] Iug.iu! {ugiLi [26MWOI] jug/L)
Incrganics [Cantinuaed)
Sodrm unhliared kTl 9120 - 46700 PR Ty LY M P 8120
tfiltared) 14733 110804 - ABADD|| (2EMWOL} (e (a1
Variadium unfiitesad 23 2Ba - 374 2EMWOS 260 T MNA MA 37.4
Zne [liared) {2:31 8.8 - 6.7 1268W02) 11000 5000 NA Na INDY
Indicaicr Parametars
Armmprias 317 210 - 600 IHMW0 1000 M MHA 0000 BOD
Mitrate ¢ Nitnita 3id 89 .1700 ZEMWNOZ 5830003700 10000 10000 fid, 740
Sulfatu 33 1604 - 68040 ZEMWRTD2 A 500000 NA E 1600
TEN 33 220 - 500 26MW O3 NA NA MA MNA 600
TOC 273 3700 - 4300 2EMWD3 HNA NA MNA NA 4300
TOX 273 11.8-22.0 MWD MNA NA M MNA 1.4
Total Phasphorus 3 N 10 JEMWDD Y M A A& 210
M - Not Available.
ND - Nut Dutected,
la} Thewvcals ksplayed 0 bold fong exceed scnion levels,
1Bl Samples 2MWGT 26MWO2, and ZEMWISE wore utibzed i this sletishical evaluation,
to) Souran; Rish Bazed Concantratcn Taule, Jidy - December 39045, USCPA, Octobher 20, 1885
(A Taken lrom Tahle 2-3, Stanidfards and Criteca for Chamicals of Coneren
i) The detual MCLs for these compounds are traatnear tochoiipues, the valoes displaved arg polion levels

T h 4 MLS
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TABLE §-3
SUMMARY OF RISK ASSESSMENT RESULTS FOR IED - GROUNDWATER AND SOIL
VERIFICATION INVESTIGATION REFPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

. | .
Area of Media of Exposure Farameters with Parameters with
Cancarn Cancern Raute Hazard Index ::;:Tiﬂlt:;:r: c;:ﬁﬁﬂ?::k Cancer Risk Cancaer Risk
' i Estimates > 10 Estimates > 107
IEL --Frengh Seil Ingastion 1.83E-02 - 1.23E-& —
ai ; al [ " -
ena e Derma’ 1 80E-02 N 8. 67E-8 > =
Scenario)
Contact
Tolals T 43E-02 - 1 32E-6 <= -
Sail ingastion 4 BOE-01 - 1.10E-5 = Arsenic
{Residential | ; . = = ]
e | Dermal §44E-02 | - 2 40E-7 E E
e Contact 1
Totals 5.34E-81 - 1,12E-5 2”
g -- So Ingestior 1.68E-C1 - 417E-86 - -
Incendiary iIndustriy! = . - - B
Demaonstraticn Scenaro) ger;ncﬂ Rl . A3 =
A'EH on ﬂf.-.
Tatals A89E-MNM - 4 4G6E-2
Sail Ingestion 440500 iran 3.73E-5 - Arsenic
iRasidental =
el Dermal & 87E-01 = 8 11E-7 -
Contact
Totals 5.09E-00 | ~ 3.81E-5 -
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TABLE 5.5 (Continucd)
SUMMARY OF RISK ASSESSMENT RESULTS FOR IED - GROUNDWATER AND SOIL

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK AMNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Area of Media of Exposure I A Parameters with Paramelers with
Concern Concern Route Hazard Index ::::QE::;:LH; c;:;:ﬂ?;:k Cancer Risk Cancer Risk
Estimates > 10° Estimates > 10°
[ED - Sail Ingestion 2.18E-02 - 118E-S - -
Leatanatior {Industrial
Damonatratinn Seanario) gE;Tfl R a B i}
Arga 2 e
latais 4 37TE-D2 1 26E-6 - -
Soil Ingestca &71E-01 1.06E-5 - Arsenic
| ATaAent Dermal 8.79E-02 - 2 30E-7 ”
SCenanc)
Contact
Toatals 6. 39E-01 - 1.08E-5 - -
|ED -- Sl Ingesticn 5.00E.02 - B a5E-7 - -
Hacrgroune :ir{?gstru? i 8 ABE-03 i T — 5 =
Scenanc) P
Contact
Tola's 1.45E-01 - 5.26E-T -
Sail! Ingestcn 1.31E+00 Iron 7.75E-& - -
{Resdentia 2 > =
Seanafio) Dermal 2 20E-01 - 1 68E-7
| Contact i
| Totals 1.63E+00 7.92E-6

14vdd
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TABLE 5-5 {Continued)

SUMMARY OF RISK ASSESSMENT RESLULTS FOR IED - GROUNDWATER AND SOIL

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK AMNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Area of Media of Exposure R Phnser Biak Parameters with Parameters with
Concern Concern Route Hazard Index iy g Estlniitas Cancer Risk Cancer Risk
Estimates > 10™ Estimates > 107
IE0 Groundwater Ingestion B.16E+00D Kanganese 4.70E-5 - Arsenic
{Rasidential (G.5AE+00) {4 4BE-5)
Scenarl e =
° ) Dermal 3.86E-01 » 8 39E-8 =
Contact (4.11E-01) (7.99E-8)
nkalation 0.00FE+00 0.00E+0
{D.00E+00) (D.00E+0)
Totais & 55E+00 - 4 T1E-5 == Arsenic (fillerad)
| {6.35E+00) {4.49E-5)
- Mene lownd
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TABLE 5-6

ENVIRONMENTAL EFFECTS QUOTIENTS
IMPROVISED EXPLOSIVES DEVICES GROUNDWATER
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

Chronic Ambient )
Parameter Maximum Concentration | Water Quality E““m'amu!!;:if"““
Criterion™ =
Volatile Organics (gL}
Chloraform 3 1240 0.0025
Inorganics (/L)
Aluminum 11100° (U) NA NA&
Arsenic 2.1 (U) 190% 0.01
Bariurm 140 (U) MNA MA
Calerum 5200" (F) WA NA
Chromium 14.8" (U) 1129 1.8
Cobalt 22 (F) NA NA
Capper 16.3 (U) 1294 14
Iron 22100 (U) NA NA
Magnesium /270" (F) NA NA
Manganese 1180 (F) NA M
Potassium 3640 (L) MNA NA
Sodium 48400 (F) NA MA
Vanadium ar4 (U) MNA
Zinc a6 7 {U) 1H0PY 0.3
Ammonia {mgfl) 0.60 a9 a2
U - Unfiltered sample
F - Filtered sample
J Fositive detection is gualified as an estimata.
W Positive detection is qualified as biased high
I Positive detection is qualified as basad low
it Lnless otherwisa noted, Lowest Observed E¥act Levels (LOEL) obtained from Quality Criteria for YWater, 19886,

U.S EPA_ May 1586

i2] Critenon for chromium based on hexavalent chromium.

protection of freshwater aquatic life established for total chromium.
(3) Criterion 6/15/90 table.
i4) Criterion is based on a tolal hardness of 100 mg/L

J1eB30P

Ma chron.c ambient water quality criterion far the
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6.0 The Inert Ordnance Devices {IOD) Site (SWMU 27)

6.1 SITE BACKGROUND AND PHYSICAL SETTING

The 10D is located off a dirt road in the wicinity of the intersection of Archer Avenue and Lewis Road The
site consists of a deteriorating concrete pad measuring approximately 18 by 12 feet. Two circular
manholes exist in the top of the concrete pad, which Is located on the slope of a steep hill. A 4- to 5-foot
depression exisis immediately below the concrete pad. Discarded iner ordnance (e.g., fuses), can be
seen underneath the pad directly below the circular opening on the east side of the pad. Access to the
100 s controlled by a gate located on Archer Avenue. Wellands and Chicamuxen Creek are localed
downgradient {southeast) of the site. The location and general features of the 10D are displayed in Figure
&-1

6.2 SITE OPERATIONS AND HISTORY

Minimal background information is available to date regarding historical activities at the IOD  The building
originally atop the concrete pad at the 10D may have been Building 2087 Af one ime, an arcralt fusaiage
may have been situated atop the ICD and may have been used in training exercises (ie.. the training
exercise would have simulated the deactivation of unexploded ordnance aboard a downed aircraft), Based
on visual inspection of the site, 100 was used for the disposal of inert ardnance  In the 1980s, concrete
was pourad into the hole In the concrete pad covering the 10D, [t is not an active disposal site.

6.3 PREVIOUS INVESTIGATIONS

Prior 1o the field actlivities conductad for this VI ne sampling or analysis had been perfermed at the 10D
Site.

6.4 FIELD INVESTIGATION

This section describes the field activites that toak place at the IDD Site

013630F -1 CT0 221
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Two surface sail sampies (0-2 feet below ground surface) were cellected from a surface depression
located immediately downgradient of the disposal area to determine the absence or presence ¢f
contamination in the soil. The samples were analyzed for Appendix % volatile organics (VOAs), Appendix
IX semivpolatile organics (SVOAs), Target Analyte List (TAL) metals, tin (Sn), cyanide (CN). tatal arganic
carben (TOC), nitrate-nitrite (NOJNG®). ammenia (NH,}. Method 8330 explosives (including TNT, HMX,
and RDOX), nitroceflulose (NC), nitroguanidine (NQ). nitroglycering (NG}, and pentaerythrital tetranitrate

{PETN}. Sampling locations are shown an Figure 8-1,

6.5 SITE CHARACTERISTICS

Tnis section discusses the site-specific geology and hydrogenlogy.

6.5.1 Geology and Soils

Mo s0il borings were drilled at the (OD; therefore, the site-specific geclogy of the study area could not be

determined. The general geology of the area is described in Secticn 3.4

6 5.2 Hvdrogeology

Mo monitoring wells exist at the SWMU, therefore, site-specific data do not exist to classify the
hydrageological conditions. However, the general groundwater flow direction can be interpreted by
abserving physical features present at the site, such as the ground sutface topography.  As shown on
Figure 8-1, the surface topography dips to the southeast. Groundwater s expected to mimic the surface

topography and flow to the southeast toward a wetlands area.

6.6 NATURE AND EXTENT OF CONTAMINATION

This section presents the results of the analvsis of environmental samples collected at the 10D site, as
dessribed in Sections 5,4 Al samples collected were analyzed according to the methods specified in the
Werification Investigation Work Plan (HALLIBURTON NUS. September 18585). Samples were analyzed by
GP Envirenmental Services, lnc. Anaivtical results are prasented n Aspendix b

All cata generated were validated according to EPA Natonal and Region [l guidelines  The daia

validation was perfermed by Brown & Root Environmental validation chemists who routinely validate data

05830 F g-2 CTO 223
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from numerous laboratorles producing data under the EPA CLP. Data validation memorandum are
presented in Appendix J. A copy of the complete dala validation packages is available to the Navy and
the .5, EPA Region Il upor request.

The analytical results for soil samples collected at the 10D are presented in Table €-1. Methylene chioride
(Crse = 192 po/kg) and toluene (C_ ., = 32.1 ug/kg) were the only target organic analytes detected in the
samples. (No energetic or semivolatile organic analytes were detected ) Because site-specific background
data are not avallable for 10D sails, inarganic concentrations detected in the site samples were compared
to the background data available for SWU 26 (the |ED), Inorganic concentrations were compared to the
background soil concentrations for the IED, located northeast of the 10D, Antimony. cadmium. calsium,
copper, magnesium, tin, and zinG were detecled at concentrations two times (or more) than those noted
in background. However, only the maximum concentrations of cadmium in S27-S5-002 (14 6 mg/kg) and
copper in S27-55-002 (30.4 ma/kg) were greater than five times background

6.7 QUALITATIVE HUMAN HEALTH RISK ASSESSMENT FOR THE 10D

A qualitative risk assessment of target analyte concentrations detected in soil samples collected at the 10D
Is presenied in Table 5-2 The maximum concentrations of arsenic and berylium In the 10D soil samples
exceed EPA Region Il RBCs for ingestion of sofls assuming a residential land use scenano. (The
maximurn concentrations of cadmium and iron are at least one half the respective RBCs) None of the
target analytes were detected at concentrations exceeding EFA Region 11l RBCs far soil Ingestion
assuming an industrial land use scenario. The maximum concantrations of barium and cadmium excaed
the EPA SSL for the protection of groundwater, However, the arsenic, barium, and beryllium
concenirations reported are similar to background concentrations. Conseguently, these parameters will
niot oe fuither ovaluated in the rsk assessmenl Cadmium ard iron are selected as COPCs ang will oe

further evaluated in the follow.ng quantitative risk assessment

6.8 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR THE 10D

A guantitative risk assessment of cadmium and ron concentraticns detected in the 10D soils was
performed as detailed in the nsk assessment spreadsheels included in Appendix | and surmmarzed in
Table 6-3. Nedher compound has been classified as a carcinogen. Thus, cancer risk estimates are not
presanted. Hazard quobents presented for cadmium and iron aporoach 1, bul do nol exceed 1 in any of

the cases evaluated. The Hazard tndex for the residential land use scenario (1.3) marginafly exceeds
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unity. It should be noted that the ron concentration in the |OD soils are similar to those noted in the IED
background soil samples.

6.9 ECOLOGICAL RISK ASSESSMENT FOR THE 10D

Data on contaminant concentrations in surface soil are the only data available {o evaluate ecological risk
at the 10D site.

Various wildide species have the potential for expesure to chamical contaminants present in the surface
s0il, for example through incidental ingestion accompanying feeding, burrowing, andior grooming behavior
At the 10D site, metals, which are present in soils naturally. and two volatile organics were the only
potential contaminants detected in the surface sails. Any potential ecolegical risk from surface soll
contamination is likely to be due to these constituents. However, neither background scil concentrations
for this area nor soll screening concentrations designed to be protective of wildlife are available, and thus
the existence and magnitude of this risk cannot be evaluated. It should be noted that most metals
detected at the 100 appear to refiect background concentrations.
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TABLE 6-1

CONTAMINANT OCCURRENCE AND DISTRIBUTION
INERT ORDNANCE DISPOSAL (I0OD) SITE - SURFACE SOIL SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Parameter 527-85:001' |  $27-85-002'

VOLATILE ORGANICS (ug/kg) =
Methylene chloride “ i 69.7° 192"
Toluene 19.4° 321
SEMIVOLATILE CRGANICS B
NOT DETECTED
ENERGETICS
NOT DETECTED ]
INORGANICS {mglkg) '
Allminuem 11800 5300
Antimany g2 oe7
Arsenic 33 2.5

| Barium i 46.0 26.1
Berylium D.46 0.32 |
Cadmium ' 21 146 _
Caleium 748" 1830 o=
Chromium 18.1~ 11.0*
Cobalt 78 ) 50

! Copper 17.8" i an4
Iren 20600° 12200’
Lead T s t 14.2" !
Magnesium - 1800 682°
Manganese i 208 47.3° ]
Nickel 12.8 8.2"

--I'-’nlassu.um 932 572

¥ Tir 228" 50"
Yanadium - 32.8 1, 184
Zinc _ o] 560 T

0° 3630 B-5 Clo 220




TABLE &-1 (Continued)

CONTAMINANT OCCURRENCE AND DISTRIBUTION

INERT ORDNANCE DISPOSAL (IOD) SITE - SURFACE SOIL SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

DRAFT

Parameter 527-85-001" §27-55-002'
INDICATOR PARAMETERS
Ammonia (mg/kg) 358" 56.9"
Nitrate+Nitrite (mgfkg) 0.94" 2.2
Percent Sofids (%) 825 80.5
Total Organic Carbon {mg/kg) 37 2280

NOTE: All positive detections have been boided.

1 Sample depth is D to 2 feel

Fositive result iz gualified as biased low

ey o oty AN

L MNendetecl of analyte considered blased low.

aahate

Positive detection is gualified as an estimate
Positive detection is qualifiea as blased high.

Analyte not detected. Reported result is the detection ik
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TABLE 6-2

10D SOIL - QUALITATIVE RISK ASSESSMENT

VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

. Sriassiy ol Hanga of Ehktan il ) Backgroumd PMaryland Ll»u:ltgrnund
Chamical ia) Dwkaasion 158 Dataction Ml Hisk-Brsed Action Lavels [mgikgl (cl Concentratian [S26. Concentration (di
Tmgekgl MWO3-001] Imgikgl [mg g}
Sait Ingoation Soil Straaning Levels
tndustral | Hesidential Air J Groundwater,
Waolatile Organics
Mathylens chioride 2 0.0637 0192 527-55 002 7RO 85 7 0.01 HD A
Todueng 202 O1@d  0.032) 52755002 110000 1B 20 -] ND MA
Inorgenics
AU 212 5300 1MHO0| S27-35001 TEROGG0 FROO0 & MA 12700 « 20000
Antimany 152 o.G7 527-55-007 qH20 1 ha HA ND <
Arssnlc 22 25-33 527-55001% 1.1 042 38O 15 33 26
Barium 2 26.1 - 480 S27-55-00 T40000 5500 350000 az A48 [y vl
Beryllium 7:3 32 - D46 S27-5500 4 | 0DAE (FH e 180 0.6l <]
Cadnmiim 212 - B 527-55-002 I 0o 34 a30 (1] NO NO
Ca'ctism 2z 5 - 1830 | 527-55.002 & Ma M MA A0 < 2300
Cheoman 212 11.C- =4.° S27-55-001 NCCCCRO (] 78000 (BN 140 v 19 (vl 208 <l
1CoCa (Ve 90 1V

Cabal 2 530-78 527-55.0070 120000 AT00 MNa, Ma 156 « 4
Coppar 242 28304 | $27-55-002 B2o0u 31100 NA NA 4.4 <10
H 242 12200 - JOB0D S27.55-001 B1 000 23050 HNA A 25300 < V0000
Lead 22 195 - 147 S21-55002 BA HA HNA HA 49 15
Magiezwm 22 8§82 - 180D 527-85.00 NA M Ma HNA 1090 1500
Manganusw i) 47.3 - 200 S2755.001 10000 3an M A ga2 & |60
Mickal 212 21208 S27-55.001 4104040 1600 0900 21 10.5 L4
Potasgnim {7 572 - 932 S27-55-001 N& MA MNA MNA& TE3 < 11000
Tin 112 22.8 S27:55 00 HEE ] L7000 Ha& MA KO

1 >
= |

THLE & XIS
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TABLE 6-2 {Continued)
10D SOIL - QUALITATIVE RISK ASSESSMENT

VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISFOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Aangs of

Fraquenay of bucstic of : Anckground Maryland Background
Chamical ia) Ptimitan it Datection Maxinvmm Risk-Based Action Lavels {mglhg) () Concantration [526. Conceniration |d)
frng/ke) MWO3-0011 Tmaikg) tgihg)
Soil Inpestion Soll Screening Lovels

Industrial | Residertisl A [Groundws
'!r_mjlnir."l [Cuntimued)
Wariadirm 212 168.4-32.8 SET-55-001 14000 hAL MaA, M, i8.7 <20
Zing 212 6D - 121 §27-95002 B100040 000 MA 42000 Jjo.Aa <28
Irnficator Paramaters
Armmomnis 212 358 -5519 S27-55-007 MNA KA NA NA 459 MHAa
Mitrate 4 Nitre 152 2.2 527-85-002 1EGFZES 130007820 M NA MDD &
Tatal Qrgane Caman 212 317 I2E0 S27-55.002 MA Na M A LO20G MHa
MNA - Nat Availahle,

0« Not Deiected

ial Chermcal name displaysd in bold font sxceeds actian level

Wb Samples 527 55007 and 527.585-002 were utilrad 0 ths statistical evaluation,
) Sourkn: Fusk Based Cancentratian Tahle, July - December 13995, USEPA, Uctnher 26, 1586

[dl Sourps. Blement ConcemMrabons in Soils gnd Sthar Surficial Matarals ol the Cotoomwigus United States, UWSGS Prulessional Paper 1270, 1984,

Uatn lor MaryTard utilired
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TABLE 6-3

SUMMARY OF RISK ASSESSMENT RESULTS FOR 10D SOILS
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Arca of Media of Expostire Hazard Parameters with Hazard | Cancer Risk Faé;’:;:::ixm Pa‘;:r:::::r;::lh
i H 1
ki v R o Al Estimates Estimates » 10 | Estimates > 10°
le]s] Soil {Industnz Ingestion 4 1E-C2 - NC -- -
Scenanod [
Cerma’ S86E-02 = NC 2
Contact
9. 7E-02 - NG s -
Totals
S Ingestion 1.1E-20 - NC =
(Hesidential | - ; .
| Scenars) Ciarrmal 1.0E-01 - NG
Contac:
1.3E-20 - NC =
I Tatals

-- Nene found

1 NEC - Mot calculated because chamicals of polertial concemn are nat carcnogenis via the routes of exposurs evaiauted

14vdd




DRAFT

Figure &1 (8.5 x 11)
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7.0 AREA 8 (SWMU 25)

71 SITE BACKGROUND AND PHYSICAL SETTING

Area 8, the Underwater Ordnance Training Area, is an active training area located on Roach Road.
Access to the site is controfled by fencing and a gate located on Archer Avenue. Significant features of
the site are Buildings 2104 and 2125, a pend (approximately 1 acre in size), and numerous water-shat and

air-shot test locations.

Area B Is approximately 8 6 acres in sze In comparison to Range €, the (0D, and the IED, the larrain
at Area B Is very steep and the sile s heavily wooded. Two acres of wetlands have been identified along
the northwest edge of tne site. The water table ranges in depth frem approximately 33 feat in the southern
porion of the site to the ground surface near the wetlands. Chicamuxen Cresk is located downgradient

of Area B, The location, samuple locations, and general features of Area B are displayed on Fiaure 7-1

T2 SITE OPERATIONS AND HISTORY

Area 8, the Underwater Ordnance Training Area, is an aclive facility used fo train military personnel ta
defuse explosive devices. Training exercises at Area 8 are performed 10 months a year. It is estmatec
that approximately 50 to 75 pounds (net explosive weight) of ordnance are used at this traming facility
each year. No more than 0.5 pound of explosives is used at the air- or water-shot locations during training
exercises, At the water-shot locations the explosive s placed 2 to 5 fect below the water surface. At ths
air-snol locations, the explosive |s suspended {on wire) approximately 2 feet above greund. The types cf
ardnance used include TNT (2 46-trinitrotoluane) bleck, pentaerythritel tetranitrate (PETN), military

dynamite, blastng caps detonation cord, and similar devices

Area B is defned by numercus water- and air-shot lacations and a pond (Figure 7-1;. The water-shot ard
air-shat lacations have teen the pimary locations for training and testing activities. The pond has been
iracove since 1593, The water-shot locations consist of depressians measuring a few feet in diameter and
6 ic 9 feet deep. Surface water 4 to 5 feet deep fills these deprassions. The shot lccations appearing
to the easl of Roach Road on Figure 7-1 are referred o as "B-side” locations: those fo the west of Roach
Road are referred to as "A-side” locations. B-side Locations 5 8, 7 8§, 8, 22, and 23 are the most used
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water-shot locations, whereas B-side locations 24 and 38 are the most used air-shot locations.  A-side
water-shot location 7 is the closest location to Chicamuxen Creak and is the most used water-shot location
on A-side. This information is based on historical records maintained by the Explosive Safety Officer
(Indian Head Naval Surface Warfare Center, February 1995}

7.3 PREVIOUS INVESTIGATIONS

Prior to the field activities conducted for this VI, no environmental sampling or analysis had been
performed at Area 8

74 FIELD INVESTIGATION

This section discusses the field activities that occurred at Area 8 (SWMU 25)

7.4.1 Field Screening Samples

T'ne purpose of the feld test-kit screening at Area 8 was to investigate the water-shot/air-shot locations
for the presence of THNT, HMX, and ROX. This includes the surface water and sediment from the water-
shot locations and the surface soil from the air-shet locations that may have been affected by site
activities. The resulls of these tests were used to locate the soil and moritoring well berings  In addition,
surface soil samples (0- to 2- feet deep) collected fram the sail and monitaring well borings were analyzed
with the tesl kits, The sample locations and their field test-kit results are shown on Figure 7-2  Twenty
five of the most used air-shot/water-shot locations were sampled and analyzed by field test-kit screening
isee Section 2.1.2.2).

7.4.2 Soil Investigation

For purposes of investigating potential scil contamination at Area B, three soil borings and three monitaring
well banings were installed. The analytical program for scil samples collected at Area 8 (SWMU 25) is
presented in Table 2-1,

lhe first boring {525-5B01) was drilled at the most used air-shot location (24B). The other two sol

borngs (S25-SB02 - located at air-shot 36/3708, and 525-5803 - located at 44/488) were selected based
on the resulls of the fiels screening samples {see Figure 7-2 and Appendix D). These borings were used
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to collect soil samples for fixed-base laboratory analysis o delermine the absence or presence of
contamination. Two soll samples were collected from each boring. The first sample was collected from
the O- to 2-foot depth interval. The second soil sample was collected just above the water table in $25-
SB01 and from 2 1o 4 feet below ground surface in borings 525-SB02 and S25-SB03. Visual observations
and PID readings of the site soils did not identity any apparent contaminalion

The first monitoring well boring (325-MW01) was drilled adjecent fo waler-shot lecation 7A, which,
according to base personnel, is one of the twa most Used waler shot locations and is the closest location
to Chicamuxen Creek. The second montaring well boring {S25-MWOZ2) was drilled adjacent to water-shat
location 7B, which. accarding to base personnel. is the other most used water-shol.  Soil samples were
colected from the weil borings to determine the absence or presence of contamination. Two soil samples
were collected from each boring. The first sampie was collected from the 0 to 2 foot depth interval. The
second soil sample was coliected from just above the water table. Visual observations and PID readings
of the site scils did no! identfy any apparent contamination.  Both borings were converted to manitanng
wells (25MWO1, 25MW02),

For purposes of characterizing the background soil conditions at the site, cne monitaring well boring (525-
MWU03) was drilled upgradient of all air-shot and waler-shot locations at the site. Two soil samples were
collected from the baring. The first sample was collected from the O to 2 foot interval, and the second soil
sample was cofiected from 2 10 4 feet below ground surface. The soil boring was converied to monitoring
well 25MWDS,

743 Groundwater Investigation

Thres maonitorng wells (20MWS7. 25MWO2, 25MW03) were insialled and samp-ed at the site to delermire
i groundwater contamination is present in the shallow water table aguifer (see Figure 7-1). The samples

were and’yzed for lhe parameters listed in Table 2-1,
One round of synoptic groundwater level measJrements were taken at all thiee wells on October 17, 1985

10 determine the groundwater flow direction acress the site. The groundwater elevations are shown in the

follow.ng table:
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Well Name Elwatia?n of Measuring Depth to Gru_undwatar
Paint (ft. MSL) Groundwater (ft } Elevation (ft. M5L)
25MWO1 6.24 213 41
25MWD2 24 66 10.78 13.87
25MW03 7417 3441 39.26

Both rising and falling head slug tests were performed at monitoring wells 25MWO1 and 25MW03 and a
rising head slug test was performed at monitoring well 25MWO2 to determine the permeability
characteristics of the aguifer.

744 Surface Water and Sediment Sampies

Four surface water and sediment samples were collected at Area 8  One set of surface water and
sediment samples (S25-3W001, 525-5D001) was collected from water-shot logation 7-B. A second set
ol surface water and sediment samples (S25-S\W002, 525-5D002) was collected from water-shot location
23-B. These are considered by Base personnel to be among the most used water-shel locations. A thirg
sel of surface water and sediment samples (S25-5W003, §25-50003) was collected from Chicamuxen
Creek adjacent to water-shol lecation 7-A. The fourth set of surface water and sediment samples (S25-
SW004, 525-SD004) was collected from Chicamuxen Creek. upsiream of all air-shot and water-shot
locations (see Figure 7-1 for all sediment sample locatons). Field test-kit analyses were performed cn
surface water and sediment samples 525-SWiSD001, 525-SWYSD002, and S25-SWISDO03. All four sets
of surace water and sediment samples were analyzed at a fixed-base laboratory for the parameters fistec
in Table 2-1

7.5 SITE CHARACTERISTICS

This section discusses the site-specific geslogy and hydrogeology for Area 8

7.5.9 Geology and Soils

Suzsurface soil was classified in the field for three soil bonings and three monitoring well borings cniled

at the sile. The information was used o cassify the sie gaolog:c condiliuns.

The shalow subsurface geclegy of the study area, as opserved from the boring logs, consisted of silly

s5and with clay. The relative amounts of sand, silt, and clay vary samewhat at each location,
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7.5.2 Hydrogeology
Hydrogeological conditions at Area 8 have been interpreted from data obtained during the field
investigation activities.

The site is characterized by a shallow groundwaler table (ranging from 0 to 30 feet below ground surface).
contained within 2 silty sand with clay aguifer, The presence of significant amounts of fine sediments
resulted in a high turbidity in all three monitoring wells installed at Area 8. Recharge of the shallow aquifer
s likely to occur primarily thraugh infiltration of precipitation.

The potentiometnc surface map generated from walter levels collected on October 17, 1995, was used to
determine the groundwaler fiow direction and gradient across the site. Based on the potentiometric
surface map (Figure 7-3), groundwater flows 1o the northwest across the site toward the nearby wet'ands
Based on linear measurements perpendicular {0 the potentiometric surface contours, the grouncwater

gradient was calculated to be approximately 0.047

Both rsing- and falling-nead slug tests were performed in the monitonng wels i determine the
permeability characteristics of the aguifer. As shown in the following table, the average hydraulic

conductivity for the site was calculated to he approximately 1 47 fiiday (5.20 x 107 centimsters per secand

[emisec]).
SUMMARY OF SLUG TEST DATA
ﬁr Rising-Head Slug Test Falling-Head Slug Test A i
Well Number ng-Hea ug Tes alling- ug Tes verage (cmfsec)
(emisec) icmisec)
25MwWD 234x16° 344 x 107 2.84 x 10°
25Mwoz 1,68 x 107 1.68 x 10”
25MwW03 32107 271 %107 295 % 107
| Site Average l 520 x 107

Assuming an eflective aquifer porosity of 30 percent and Using the caculated potentiometiic surface
gradient of 0.047. the groundwater velccity is calculated to be 84 fest per year. Hydraulic conductivity test
dala piots and calculations based on the siug tests are included in Appendix G
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78 NATURE AND EXTENT OF CONTAMINATION

This section presents the results of the analysis of environmental samples collected at Area 8, as
described in Sections 74.1, 742, and 743 Al samples collected were analyzed according to the
methods specified in the Verification Investigation Work Plan {HALLIBURTON NUS, September 1995)
Samples were analyzed by GP Environmental Services, Inc  Analytical results are presented In

Appendix |,

All data generated were validated according to EPA National and Region Il guidelines. The data
validatien was performed by Brown & Root Environmental validation chemnists, whao routinely validate data
from numerous laboratories producing data under the EPA CLP. Data validation memorandum are
presented in Appendix J. A copy of the complete data validation packages is available to the Navy and
the U.5. EPA Region |l upon request.

T80 Soil

The results of the analysis of soil samples collected at Area 8 are presenled in Table 7-1  Field screenang
results are compared to fived-based lah resulls (L8, GF Envirgnmental Services results) in Table 7-2.

The following orgarics were detezied in the soil samples collected during the installation of moniaring

wells and sail Loring installed at Area 8

Acetone (C.,, = 12 ug’kg)

' Carbon disulfide (C__, = 2.6 ug/xg)

«  Chiloroform (G, . = 3.2 pgikg)

. Methylene chigride (C__ = 50 pg/kg}
Trichloregthene (C.., = 19 ag'kg)
Kylene (T, = 2.1 ugikg)

All positive detections of organics wers below 15 kgikg  Trichloroethene 1s a degreasing agent often used
historically at industrial or DOD sites o clean mechanical egquipment Xylene s a componert of kuels
These hwo organics may be present in the soils as a result of pessible occasional equipment maintenance
or fuel us= at Area 8. It should be noted that acetone. chicroform, and methyiene chlonds are common

latoratoryffield blank conlaminants. These organics were detected in the Area 8 soil samples al
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concentrations similar to blank contamination “action levels” calculated and apphed to other vaolatile organic
data collected for the VI. No semivolatile organic or energetic compounds were detected in any of the sail
samples

Inorganic concenlrations detected in the sile soil samples were compared to concentrations reported for
two s0il sampies collected during the installation of upgradient monitoring well 25MWO03 (surface soil
samples, collected from 0 to 2 feet below ground surface and subsurface soil samples, collected either
from 2 to 4 feet below ground surface or jusl above the water table). The following metals were detected
at maximum concentrations approximalely equal to or greater than two times background concentrations

. Aluminum . Antimony

. Arsenic . Barium

. Beryllium ' Calcium

. Chromium ' Cobalt

¢ Copper . Iron
Magnesium . Nickel
Pataszsium . Vanadwm

. Zine

Of these metals. only arsenic, beryliurm, cobalt, magnesium, ricke. and zinc were detected at
cencentrations greater than five times background. In general, the metals concentrations detected in most
of the surface soil samples were below, af, or slightly above background (less than Iwo times background).
With the exception of $25-SB01-002, metals concentrations detected in most of the subsurface soil
samples were also below, at, or slightly above background {less than two times background). Maximum
metals concentrations were generally detected in subsurface soil samples, particularly in the samgle
coilected at the mest used air-shot location (SBJ1).

Ammonia and 1ctal organic caroon concenirabions were also above background in most surfacoe anc
subsurface soil samples

|
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7.6.2 roundwater

The results of the analysis of groundwater samples collected at Area 8 are presented in tabie 7-3,

Chigrofarm (C,,, = 2.7 xg/L) and bis{2-ethylhexyl)phthalate {C__, = 3.3 x0/L) were the only target analyte
organics detected in the Area B groundwater. The maximum concentrations detected in samples collected
from the upgradient well are similiar to or higher than concentrations detected in samples from the
downgradient menitoring wells, These organic confaminants are cornmon "blank” contaminants and may
be present as a result of laboratory or field blank contamination. (t should be noted that phinalates are
sometimes introduced into envircnmental sampies as a result of the equipment [ g.. plasbc glaves] used
during sampling events.) No energetic organic compounds were detected

lron and potassium concentraticns in the filtered groundwater samples and sodium concenirations in
unfiltered and filtered groundwaler samples callested from the downgradient monitoring wells exceed those
repoarted for the upgradient menitoring well  Howeyer, only the matals cancentfralions (beryium, cadmium,
chromium, lead, and nickel) in the unfiltered sample from the upgradient menitoring well exceed federal
primary (health-based) SDWA MCLs, Aluminum, iron, and manganese cancentrations detectea in
unfiltered and/or fillered samples from 2Y three monilonng wells also exceed secondary (aesinetic-based)
MCLs Ammoaonia, su'fale, tofal kjeldahl mirogen [TKN), and iotal organic halioes [TOX) were detected
above background in 28MWE2 only at concentrations less than two times background. Groundwator
constituent concentrations are generally higher in samples from the upgradient monitaring well sample anc
do ot indicate thal groundwater at Area 8 has been affected by site activities,

763 Surface Water and Sediment

The resuits of the analysts of surace water and sediment samples collected at Area 8 are presented in

Tables 7-4 and 7-5. respectively.

Big(2-ethyihexyllohthalate (BEHF) and 4.aminu-2 G-dinitrotoluene (an engrgetic compound} wera the only
target organic analytes dotected in the Arca 8 surface waters. BEHP (C_,, = 10.8 ug/L) was deteclad In
o of the duplicale sumples collected at iccation 525-SW01 and in the background {upsweam; surface
water samale (T = 1 ugfl). &-Amina-2 6-dinitrotoluene {an enzroetic analyte) was detected at locations

S25-53W001 (C = 1.9 /L) and S25-SWD02 [C = 176 pwL).
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The folowing morganic analytes were detected above background in surface water: unfiltered and filtered
awminum, unfiltered antimony, unfitered barum, unfiltered beryllium, unfitered cebalt, unfiltered and
filtered copper, unfiltered and filtered iron, unfiltered and fitered lead, unfiltered and filtered manganese,
unfiltered and filtered mercury. unfiltered nickel, and unfitered cyanide. Of these analytes, unfiltered
beryium, fillered copper, filtered mercury, and unfitered nickel were nat detected in any sample except
one of the duplicate sample par. The maximum concentrations of inorganic analytes were generally
detected in S25-5W001. The relatively high levels of aluminum, iron, and manganess in these samples
suggest the slevated metals concentrations reported for location S25-SW001 are probably the result of
turbidity, The masimum concentrations of unfiltered aluminum, onfittered iron. unfiltered and filtered
manganese and unfitered cyanide were at least one order of magnitude greater than background.
Unfiltered and filtered background concentrations of calcium, magnesium, and sodiurm were at |zast one
order of magnitude greater than the other surface water samples. Elevated concentrations of ammonia,

total Kjeldahl nitrogen, total organic carben, and total phosphorus were also detected at 825-S\W001.

lhe following volatile and semi-volatile organic analytes were detected in the Area 8 sediment samples:
. Benzofajpyrene {C__. = 170 nglka)

. Bis{2-ethylhexyl)phihalate [BEHP] {C..,, = 73.8 pgfkg)

» Maphthalens (C, . = B5.9 ualkg)
* Phenanthrene [T, = 56,8 ug'kg)

BEHPF, napnthalens, and phenanthrene were detected at location S25-S0001.  Benzofa)pyrene was
detected at location 325-50003. BEHF was detected in only one of the duplicate sample pair. It should
ne naoted that phthalates are sometimes introduced inte environmental samoles as a result of the
eguipment (2.9 plastic gloves) used during sampling events. Mo volatle organic o energetic analytes

were detected in any of the sediment samples,

Yarious inorganic analyies were detected ahove background in ang ar more sample and include aluminum,
arsenic barum, beryllivm. cobalt, copper iran, lead, manganese, Mercdry, nickel, potassium, selenium
vanadium, zing, and cyanide. Anfimony and silver were detected above background 0 orly anc of the
duplicate sample pair but were not detected in the other samale pair. Copper (S25-80021! ard cyanide
(525-50001 and S25-5D003) were detected at concentrations greater than 10 times backgreund. The
other inarganic analytes were generally below, at, or slghtly above {less than twa times background;

background.
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7.7 QUALITATIVE HUMAN HEALTH RISK ASSESSMENT FOR AREA 8

Table 7-6 presents a qualitative risk assessment of target analyte concentrations detected in the soil
samples collected at Area B. None of the organic target analyles were reported at concentrations
exceeding EPA Region Il RBCs or SSls. However, arsenic, beryllium, and iron were detected at
maximum concentrations exceading EPA Region Il RBCs for ingestion of spils assuming a residential lana
use scenano. (With the exception of arsenic, inorganics were not detected at concentrations exceeding
EPA Region [l RBCs for the industrial land use scenario.} These metals will be further evaluated in the
foliowing quantitative nsk assessment.  Barum and nickel were detected at maximurn concentrations
exceeding EPA Region Ill SSLs for the protection of groundwater. However, neither metal was detected
i groundwater samples from the downgradient Area 8 monitoring wells at concentrations exceeding
federal SDWA MCLs

A qualitative risk assessment of target analyte concentrations detected in the Area B grouncwater samgples
s presented in Table 7-7, As noted in Section 7.7.2. target analyte cancentrations are generally higher
in the upgradient monitoring well sample than in the downgradieat monitoring well samples. Analytical
results reported for the downgradient moniloring wells do not exceed available federal SOWA prmary
{health-based) MCLs. The available analylical resulls do not indicate that groundwaler at Area 8 has been
contaminated by site-rciated actvities Consequently, a quantitative human health nsk assessmen! will

rot be prepared for the Area 8 groundwater

Tatle 7-8 prasents a qualilative risk assassment of targel analyte concentrations detected In surface water
sampies collectad at Area 8 Bis(2-ethylhexyliphthalate, beryllium, iron, lead, manganese, cyanide and
ammonia were detected at maximum concentrations exceeding federal SOWA MCLs or EPA Region |l
fOCs for tap waler. These paramelers will be further evaluated in the following quantitative nsk
assessment However, il should be noted tha! the federal S0WA MCLs and the RBCs for tap water are
typically used to ovaluate a groundwater or surface water resource that is used for dnnking water
purpnses, The use of these benchmarks to select COPCs for the surface water bodies at Area B is very

Gonsaryvative.

A gualitatve nsk assessmenl of targel analyte concentrations cetected :n the sediment corcentrations
detecied in the Area B sediment samples /s presenled in Table 7-9 Henzoja)pyrene. arsenic, and
beryllum were the only constituents reported al maximum concentrations exceeding EPA Region Il RECs

for sail ingashen. Heowaver, beryllium concentrations reported for site envirornmeantal samgles are similiar
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to those reported for background soil and sediment sample locations  Conseguently, only arsenic and

benzoia)pyrene will be evaluated in the quantitative risk assessment.
7.8 QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT FOR AREA 8

A guantitative risk assessment was performed for the constituents detected in Area B soils, surface waters,
and sediments as detalled In the risk assessment spreadsheets included in Appendix | and summarized
In Table 7-10. As discussed in the preceding paragraph, no COPCs were (dentified for the Area 8

groundwater

Table 7-10 presents the results of the quantitative risk assessment of COPCs selected for soils. Cancer
risk estimates developed for the residential and ndusinal land use scenanos do not exceed 10~ for either
land use scenaro evaluated Hazard quotienis only exceed unity when maximum contaminan:
concentrations are evalualed and a hypothetical ehild |s considered the recepter of concern (ie., a future
residential land use scenario is evaluated). || should be noted that arithmelic average iren concentrations

at Area 8 do nol exceed the EPA Region RBOs for soil ingestion.

The results of the quantitative nsk assessment of COPC concentrations detected in surface water and
sediment samples collected at Asea B are included in Table 7-10, Cancer nsk estimates developed
assuming an adull receplor is period:ically exposed (incidental ingestion/dermal conlact) to COPCs in these
media do not exceed 107 for any of the pathways evaluated and would not exceed 107 if risk estimales
for the different pathways are summed. Hazard indices developed or summmed for these pathways do not
axceed 1 indicating that adverse noncaronogenic health effects are not anticipated under the conditions
established in the exposure assessment

7.5 ECOLOGICAL RISK ASSESSMENT FOR AREA 8

Various wildlife species have the potenial for exposure o chemical contaminants present in the sail, for
example through Ircidental ingestion accompanying feeding, burrowing, and/or greoming behavior
However, soil screening cancentrations desigred to be protective of wildife are nol generally availab'e
Thus, the ecological risk due to chemicals in the sall cannot be assessed. At the Area 8 site, howaver,
the general lack of large differences between inorganic chemical concentrations in surface soll samples
from the upgradient {background)] soil sampes and those tsken from or near air-shot or water-shot

ocalicns  suggests thal significant soil coniammaltion (and its associated risk) from inorganic chemicals
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15 not likely at this site. Measurements af organic contaminants in soils from the background location are

nat available.

Ecological receptors would generally not be exposed to contaminants present in groundwater. However,
the groundwater wil! eventually discharge into surface walers inhabited by aquatic organisms. The EPA’s
chronic Amblent Water Quality Criteria (CAWQC) are designed to be proteclive of freshwater aquatic life
under a long-term exposure to contaminants, and thus are appropriate benchmarks o use in a qualitative
assessment of risks to aguatic orgamsms from contaminants in groundwater. Table 7-17 shows maximum
groundwater chemical concentrations, CAWQC, and calculated environmental effects guatients for Area

8. Environmental Effects Quetients (EEQs) above 1 indicate poteniial ecological risk.

Bis{2-ethylhexyljphthalate had an EEQ of just over 1. Amang the inorganic chemicals, beryllium, cadmium
chromium, copper, lead, nickel, and zinc had EEQs above 1. Many of the measurements of groundwater
concentrations yielding EEQs greater than 1 were from the upgradient well (325-MWO3). Several factors
iessen the potential risk due to these chemicals, however, For metals, nstances of EECs greater than
1 were from unfiltered samples, rather than filtered samples. a fact which suggests that many of the metals
present in the groundwater are associated with particulates. Metals associated with parhiculates would not
be expected fo be mobile in groundwater. In addition, it is generally believed that the dissoived fraction
more ciosely approximates the bisavailable concentration of metal in the water column.  The Maryland
Water Quality Standards for protection of aguatic kfe are based on dissolved metals to reflect this belief
In addition, a chemical's concentration in.gmundwater may tecrease as groundwater moves through the
#0il due fo the adsorption of the chemical to seils.  Finally, chemicals in groundwater would likely be
significantly diluted upon discharge to surface watar. For chromium. an additional factor is the fact that
the critenon is based or hexavalent chromium, whereas total chrommum (hexavalent + trivalent) was

measurad in the groundwater samples

Tabe 7-12 shows the EEQs caiculated for chemicals detecled in surface wators at Area 8
Bis(2-ethylhexyl)athalate, copper, lead, marcury, cyamide and ammaonia had EEQs above 1. Examination
af Table 7.12 ina'cates thal EECQs above 1 wollld be associated with bis(2-ethylhexyliphthalate, copper,
lead, mercury, cyanide. and ammonia in samples from one or both of the water-shots sampled  with some
of the metal ECQs above 1 from filtered samples. Copper, lead, and mercury had EEQs akove 1 in the
unfiltered sample from Chicamuxen Creek near water-shot TA. The compaund 4-aming-2-G-dinitroto'uene
was aiso detected in ooth sampled water-shots. There are no CAWQG for this compound, so its risk 10

aguatic life cannot be assessed,
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The numerous EEQs above 1 at the two sampled water-shots indicate a potential for adverse impacts to
aquatic life. However, It Is doubtful that these locations represent a significant habitat for aquatic
organisms, given their size and use. Thus, the actual ecological risk to aquatic organisms is probably
slight. Chicamuxen Creek. in contrast, represents a significant aquatic habitat However, EEQs atove
1 for mercury, copper, and lead were all associated with unfiltered samples. As discussed above, the
disscived fraction best represents the bioavailable fraction of metal in the water column, and the Maryland
State Surface Water Standards for the protection of aguatic life are based on dissolved metal Because
the filtered samples from Chicamuxen Creek yield EEQs belaw 1, there should be little risk to aquatic biota

in the creek.

Sediment quality guidelines based on a compilation of matching biclogical effects and sediment chemiza/
concentration data from numerous modeling, laboratory, and field sludies have been developed for a
number of the compounds detected in sediments from Area B. At sedimenl contaminant concenirations
below the effects range-low (ER-L). adverse biological effects were rare, Between the ER-L and effects
range-median (ER-M}, adverse biological effects were gbserved occasionally, whereas above the ER-M
vakie, adverse effects were encountered frequently. Sediment quality guidelines and calculation of

environmental effects quotients for Area 8 sediments sediments are shown in Table 7-13.

The maxrmum sediment concentrations of mercury and copper yielded ECQs above 1. a fact which
irdicates potential risk {0 benthic organisms.  However, an examination of Tatle 7-13 shows thal
exceedances of sediment guidelines occur only in the sampled water-shals. Because the water-shal
lacations do not represent significant aguatic habitats, the actua! risk s probably slight Al detectad
contaminarts in Chicamuxen Creek were below their ERL guidelines, a fact which suggests no ecologica!

ris« from sediments 1o the organisms living there.
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TABLE 7-1

CONTAMINANT OCCURRENCE AND DISTRIBUTION
AREA 8 - SOIL SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDMANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND
525-5B01- | 525-5B01- | 525-5B802- | 525-5802- ! 5255803- | S25-5803- i SI5-MW01- § S25-MWO1- | S25-MWDZ- | S25-MWIDZ- | S25-MWO3- S!E-HWIJ]-—I
oot oo oo’ ooz’ oo’ oo2? o o anq’ oot opy’ o0z
1 Faramotar | 7
i' - Adjacent to YWatar-Shat | Adjacant to Waler-Shot
i | Alr-Shot Location 248 |Alr-Shol Location 36/3TB[AIRShol Location «mal Location TA Location 7B U pgradiant
VOLATILE ORGANRICS [-2%gi .
ifon M o A i A 170" HA 55120 HA A HA M
Cactie il yulfide ! A, g {E 14" HA 17" Pty s Pk, 114" i A, -
[ higeubarre B R Vi ! Ha 1. I A, Ll MHA 1.z M, Do M B
Watvglure chorida LA 50 i g A -1 hity €D 1"mit ' MA T hA ha
Tretile sa it ong HA 19 A G HA oI MHa i b &, B A M
Kylena ! e L P | 219 HA N NA o pEg ety HA | ¢ T HA HA
SEMIVULATILE ORGANICS
1
HOT [ TECTED |
EHEHGETICS
T N e 1
|h|:r' FTLCTED i { 1
INORGANIZS fmofhg)
2 | I 1]
me Fall. §340 5410 5I10 Jd8g 290 —[ 1ITHI00 1780 4909" w0 40107 T’
Aty o a1 aise g™ | G 018 el 0 4 e ! £l 14~ e TR I o
Argnnie 14" 24 1 1.5 32.4 10,2 o7 067" 1.5 19 12 2.7 U
Bariuem 142 550 223 | o) 06 114 2430 17 s 106 ma 9.1 §"1
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= TABLE 7-1 (Continued)
& CONTAMINANT OCCURRENCE AND DISTRIBUTION
% AREA B - SOIL SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

525-5801- | 525-5B01- | 525-5B02- | 525-5002- | 525-5803- | 535-5B03- | S25 MWOT- | S25-MWD1- ! S525-MW02- | S25-MWD2- | 525-MWD3-| 525-MWD3-
001’ opz* oot’ ooz’ oo’ 0o o p2* on’ op2* 001’ ooz’
Paramalar A R e
Air-Sliot Location 248 |Alr-Shot Location 38{3713|Alr-Shot Location 44/488 "‘"“‘E:L:ﬁ:‘:’;i"sr““ "‘di“:;i:; ::“;;"5"” | Upgradisnt

E h.ad .24 G.24 [ 035 0.4 | 0339 o VYt 032 0.3z 0.24 0. b1

C o3 05~ 953" . g a 5" oEt S8 0 ar TaF* 53" G Sa oz LT o5
ko i £99* B 3 su 47 iyt EAE. L L TT o 749" 130.5° nat 81 1% 0 i 1o Lk g
b armiueT ' 114 184 16 8 8.3 oy T 54006 4.5 L 10,6 0% 8
© |cozan 44 211 s i 54 a7 1817 35 52 19 s 13
ca Cogoer aa o B 36 i1 T 6" 1821 51 s 4a 15 L gL

liam Ting 14300 080 | 12400° 21400" 26900" n'isana’ 2300 g920° 100’ 7330 10200
|- Rad is n.2 __ar 1.9 o Lo 50448 & 1 7.7 sat 10,0 . B
Magnesiurm fap* - 1540 15" 81" I 102" #1.1" 1TRA T Lk %’ 238" 118
rlh:'-gnneu- I 87 e i TN g5’ LS 85MLT 173 118" ' 123 0.1
[Nk i LN 254 15* ot i R ar it 3 g 48 a Ly - B
Potassom 151 T8 4 T i 32 183 1587140 115 | 3 187 21 250
Eelaniuim gis® | awe L S U4kt omt RL R e | a0 o4k 9.7 thas"

Sl H 18e' 16 2 1534 186 19 1ot ITA"mb L (LR " 1> 184"
A . L o M2 I 117 144 10 T8 1LY 55 113 19.4 LY L ¥
Lz | ¥ 921 103 112 LB 12 701" 50" 12.%* 150° 1.4 143
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TABLE 7-1 (Conlinued)
CONTAMINANT OCCURRENCE AND DISTRIBUTION
AREA 8 - SOIL SAMPLES
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

515-5B01- | 525-5801- | S25-5D002- | S25-5B02- | 525-5B03- | 515-5B02- 525-“01-] S25-MW01- | SI5-MWD21- | 525-MWIOZ- | S25-MWO0J-| S25-MW03-
oo1' o0 001’ 002’ oo’ ooz’ oy o oot oot ooy’ ooz’
Parametar

Alr-Shot Location 248 |Alr Shot Locabion 38278 Alr-Shot Lnt:ntion 44/488 Adjac Eu ;“ﬂ::';::"s R '*d'i“::; ;?t::';;r'ahm U peyradie ni
INDICATOR PARAMETERS
JAmments {Sgfg) £y 148 309 LLE ] ] %54 178 1z 118% 655 ma 18 TA =
il Wit i) ar™ 288~ Y 14" t | s"' 0530 e ¢ iy 20" .8 18"
Percent Soidsiv) ELR) g7 CER 6o o 4.5 gd & 4y deo 2 AR TTa 2 Y43 434 815 ar.u
Totml Drgarae Tarbon (mogmkg) 5150 h ] 640" 1390* 1900* 1260 1840087 (Tt %50 1770 1620 a7 5
NOTE Al poalbee delections have heen bolded. -

Sample duplh m 0 10 2 =,

Sample depth s s above groundwate 14 Lo 8 feet

Samjile duol® 18 2 & Tewt

Samale deplh 5 just abowe gruundwaler [T o 11 Tew?)

1
d
b ]
4 Duplcale amplad tides Tom ths Incalan
£
L]

Sample cepih B Lat sbove groundwale’ 15 i 8 jeel!
Sampie CaETh M il aloes gioundwiet OO S 5 dosd)

Basiive resud guained as g result of mechod or Feld quaity conlal Cank coma=maton  Coroound 6 nel gonsicered 1o oa prssol n sa—ole

a

g Aositve aptecbon mogualifed &5 an &8l mls
K Mosllve delection s qualiled sy based Righ
L Fosiive result @ quaded as blased low

Ll Anabyle ool deecod Repariad rasul s e cetecton bt

(F1E Hondetecl of andiple comaderad Daassd Dw

Honcset of anayle comiiene] snfehatie

Analyle ngl drtocec. Repoiied rpauf B Ite 2thrmabed delecion mmd
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TABLE 7-2

COMPARISON OF FIXED-BASED LAB AND FIELD SCREENING RESULTS
AREA 8 ENVIRONMENTAL MEDIA
VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

SEDHMENT SAMPLES [ppm]

ample Location BSwy-S00 W-SDU W-S00 i WS 0
Paramatar Tab 4D Tab 4r TaG

| D-Tach | Dmic [ L-Tach | Demvicheon dnctwn
Rl 15 “‘ 5 Jls : NG| <05 | WD

SURFACE WATER SAMPES [pphi

amiple Location
Faramatar

b Test bt gpecitic to TNT wes uand. Raported lab resulte seere ND for TNT, Valuss shown in Tahis are for 4-amine-2, B dinitrotelyens {which
way the only SW.848 Mathod BI30 analyvia delacted In tha fabormiory analysis)

A comparizon of 1eat kll pertormance batwsan two vendors {D-Tech and Dunchronl was staged during the hisld event, D-Tech test kit results appear to cotrelate
wall lor the watar matrix, but lack analyte specilicity. D-Tech 1est kit resylts appear 10 be biesad high fur the soil matrix, RDX was nol snalyred for by the Omichron
fleid twat Xit wardor,
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TABLE 7-3

CONTAMINANT OCCURRENCE AND DISTRIBUTION
AREA 8 - GROUNDWATER SAMPLES
VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
iNDIAN HEAD, MARYLAND

DRAFT

25MW0O1 2EMWO02 ZE5MWO3
Parametar’ Adjacent Water- Adi )
: jacent Water ;
Shot I;icntmn Shot Location 78 Upgradient
VOLATILE ORGANICS (xgiL)
Chioroform 1.6 27 28’
SEMIVOLATILE ORGANICS (zg/L}
Bis(2-ethylhexy|jphthalate 2.8¢ 28% 33
ENERGETICS
| NOT DETECTED
INORGANICS (pg/L)
Aluminurm f 1300’ 13800° 73400”
F 110% 110" 110%
Arsenic u 1.9% 1.9 2.2
F 1g¢ 1.9¢ 1.8Y
Barizm L BT.8 101 688
F 16.9 16 51.2
Berylium U o.aY 1.0 11.0
F n.av o.g! g.g4
Cadmium U 5.0 504 6.4
F 5ot 50" 5.0
Calcium u as7o" 3o80" 40300
F 1910" 2000 650"
Crromium u 10.0" 40.4 191
F 10.0M 10.04 100"
Cobalt u 14,01 14.04 169
F 14.01 1404 14.0M
Copper ¥ 15.0¢ 28.4 166"
F +5.0 150 <50
lron U 3710 17900 252000
E 938 758 47 ¢
Lead L 4.2° 11.9 51.0
F 0.6 og" 0.6
01883s/P =0 a7 222
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TABLE 7-3 (Continued)

CONTAMINANT OCCURRENCE AND DISTRIBUTION

AREA 8 - GROUNDWATER SAMPLES

VERFICIATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

25MW01 25Mwo2 25MWDO3
Parametir’ Adjacent Water- Adi -
jacent Water -
shot 15,‘;“““" Shot Location 78 Upgradient
Magnesium U 170" 1410" 16800
F 1250" 538" 3610"
Manganese U 120 176 2290
F 148 113 288
Nickel U 17.7° 27.7% 166"
F 17.0¢ 7.ov 17.0%
Polassium Li 2940 2010 8430
E 4080 1580 3440
Sedium u 6810 14000 BE40
E 10500 14200 B790
Vanadium L 20 54.6 281
F 22.0¢ 22.0¢ 22.0"
Zine U 15.6° 38 4° 483
F 80" 8.0’ ag"
INDICATOR PARAMETERS
Ammonia (mail) 0.3 0.42 0.41
Suifate {maiL) 1.8" 14.8" 8.0"
Total Kjedahl Nitrogen (mail) 0.34" 0.55" 0.43"
Total Organic Halides (g/L) 10.0%° 246" 13.6'
| Total Prosphorus (mgiL) 0.17 0.41 1.5
MOTE: All positive detections have been bolded.
1 U - Linfitered sample
F - Filtered samale
B Positve resu't guafied as a result of mathod o Held quality conirg! Blank gantamination.
Compaound s not considere:d to be present in sample,
J Positive detectior is qualified as an estimate.
K Paositive dstection is qualified as biased kigh
£ Positive rasult is gualified as biased low
U Analyte not defecied. Reperied result is the detection himit.
w Analyte not detected. Reported result is the estimated detection limit
Ul Ncndetect of analyle considered ased low

UR Nondetect of analyte considered unreliable
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TABLE 74

CONTAMINANT OCCURRENCE AND DISTRIBUTION
AREA B - SURFACE WATER SAMPLES

VERIFICATION INVESTIGATION REFORT
THE NAVAL SCHQOL, EXPLOSIVE ORDNANCE DISPGSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

$25-5Woo1° 575-8WD02 S575-5W003 S25-SWo04
. Chicamuzen
Paramr:tcr" watEr-Sth watﬂr“Shﬂt Chlcamuxen Ciraek
Logation 78 L.ntating Sroay s Upstream of
23B Water-Shot 7A
Area 8
VOLATILE ORGANICS
HNOT DETECTED
SEMIVOLATILE ORGANICS {ug/L)
| Bis(d- 13.6"M0.8" 2.8 2.8+ 0% b
ethylhexyliphthalkate
EMERGETICS {pgiL)
4-Aming-2 G- 1.89/1.8 17.6 1.8 n.am
dinitratoluens
INORGANICS {ugil)
Aldrminurm L 1950023000 1200 2090 s Wi
3 57713107 202’ s by A 1104
Antimeny U g s i 1.7 P 1.7Y
F 1.7%1.7 13! T 1.7
Earum U 991141 149.8 R7.8 69.9
F 14.09M4.0% 14 0 38.3 85.3
Beryllium L 0.9Y1.1 0.g" 0.9 0.5"
F 0.a%o.a oo 0.8 0.g4
Caleium ] 2000%12070" 2150 5980" 35500
F 11001 070" 2460" 5870% 48000
Cobalt L 26.6(26.9 4.0 40" 14,0
. F 14,0414 04 14.0% 14.0¢ 14.0"
-
Coppsr U 55.5/55.8 B 20.8 A7
F 1B.0415 QY 1507 15.0¢ 15.04-
|ran I 42000"%/52000" 010" B520" 6149
. F s564%1an7" 395" 2q70" 47 a8
Lead U 57.3%157.8" 3.5 17.6% 0.94"
- F n.72a%4 2" 080 oapt 0.&0
273830:F T-20 T 222




TABLE 74 (Continued)

CONTAMINANT OCCURRENCE AND DISTRIBUTION
AREA 8 - SURFACE WATER SAMPLES

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

525-.SW001° $25-SWD02 $25-5W003 S25-5W004
Fa ramateiﬂ _I WME r‘shn‘t Wﬂtﬂ r-Shot Chicamuxen Chléi'.;:[:{xﬂn
Location 78 Location Creek near Uigtrwmet of
238 Water-Shot TA Area B
Magnesium u 2040%2100" 1130" 4620" 43500
F 744" 770" 1170" 4590" 51100
Marganese u 1200/1230 183 61.6 nz
F 612/640 199 62.9 24.7
Mercury U | 0.28/0.23 0.10% 0.12 .0
F i 0.16/0.1¢' o.10¢ ¢.10” 010"
Nickel U 18.0°/17.0% 17.04 T 17.0"
F 17.0417 o vz 17.04 17.0%
Fotaas.um L 5500/6010 1560 24450 16200
F 4630/4980 1590 2380 18300
Sodium U 1040/1180 3520 32200 353000
F 1250/1300 4180 36100 368000
Tetal Cyanide g 470/442 56.0 8.0 5.0
INDICATOR PARAMETERS (mg/L)
rAﬁmcnla {mgfL} 9.3/9.3 0.60° 0.26 0.67
Nitrate+N trite {mgil} 0.050.07" 0.05" 0.05 0.08"
Sutate (mgiL) 25 0"125.0" 1.0* 6.8 98.7
Total Kjgldahl Nitrogen 10.4/11.4 1.5° 2.6 0,74
':|T':g.lll.-]
Tota! Qrganic Carbon 28.8'/30.1° 4.0 16.0' 23
imgiL)
Total Organic Halides 39.8/42.4' 10.04" 29.3" 42.2"
inglL N -
Total Phosphorus i 0.78/0.81 0.08 0.21 0.09
{mgiL}

NOTE: All positive detections have been bolded.

1 L - Unfiered

F - Fillgred
2 Duplizate sampies taken from this lozation
016R3P
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TABLE 74 (Continued)

CONTAMINANT OCCURRENCE AND DISTRIBUTION

AREA B - SURFACE WATER SAMPLES

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

re)

Positive result qualified as a result of method or field quality control blank contamination
Compound is not considered to be present in sample.

d Positive detection is qualified as an estmate.

K Positive detection is qualified as biased high

L Positive result is qualified as biased low

u Analyle not detected. Reported result is the detection limit.

uJ Analyte not detected. Reporied result is the estimated detection kmit

uL Nondetect of analyte considered biased low.

UR Mondetect of analyte considered unreliable.

018630P 722 CTO 222




TABLE 7-5

CONTAMINANT OCCURRENCE AND DISTRIBUTION

AREA 8 - SEDIMENT SAMPLES

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

$25-5D001" $25-SD002 525-5D003 $25-SD004
B Chicamuxen
kit watorshot | ECLE | agiacent to | Chicamen
238 Water-Shot Creek
7B
VOLATILE ORGANICS =

| nOT DETECTED ) i
SEMIVOLATILE ORGANICS (ug/ka)

- Benzola)pyrens 18.6%10.0" 1834 170 20.4%
Bis(2-ethylhexyl)phthalate 73.8/82.0" 787" 80.7" B7.8%
Napathalene 80.7'185.9° 3rz2v 38 1 415
Pnenanthrera 50.5'156.8" 455+ 466" 5.7
ENERGETICS

OT DETECTCD R
INORGANICS (mg/kg) .
Aluminum | go30lasen’ | égan N 5070’ 4230’
Antimany : :-..:11J‘sn.39" 025" 021" 0.23"

| Arsenic 23Y5.5" p o 1.8 16
Barium 31.2126.2 51.8 3?,‘9_' 18.6
Benglliun: 0.2310.26 0.32 0.29 0.21
Calgium - 124%1121" 269° 108" 432°
e T qoao | 12z | s 26.8

’_C-:n?.rt_ 4.;:_;.2 7.0 34 1.5" -

"_~'._‘_..cp‘_per 15.5!4-4.5 7.3 3.0 20™
fron 14200°112000" 16000 4830’ | 8120
{par 1291152 | 9.6° 'LB_" 1 _E.ﬂ

| Magnesium | 374'2et | 5197 294 | 562

119520 i-23 Ci0o 222
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TABLE 7-5 (Continued)
CONTAMINANT OCCURRENCE AND DISTRIBUTION
AREA 8 - SEDIMENT SAMPLES

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE CRDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

$25-50001" $25-SD002 | S25-SD003 525-SDD04
Chicamuxen
Parameter ¥ Water-Shot Creek Up‘ﬁtl'aﬂm
:U ati:‘ Sh:; Location Adjacent to Chicamuxen
RN 23B Water-Shot Creek
78

Manganese 129'1104° 132 17.9' 3.5’
Mercury 0.16/0.21 0.19" 0.06" 0.06%
Nickel 5.1'3.4’ 4.9’ 5.2 4.3’
Potassium 400/363 768 277 505
Silver 0.12"0.38 0.12* 0.12¢ o.13¢
Sodium 22.2Y/22 ¥ 29.0 22 8" 171
Vanadium 20.6/15.2 21.2 10,3" 10.8
Zine 19.2'118’ 21.8 10.7’ 71
Total Cyanide 32.21.3" 31 23.5 1.4"
INDICATOR PARAMETERS

| Ammonia {(mg/ka) 1281193 291" 108 102
Nitrate+Nitrite (rmarkg) 2.442 0" .62 27" 3.3Y
Percent Solids (%) B0.9/7H.6 B1.7 80.1 737
Tetal Organic Carbon (ma/kg) 3580/3410 1350 4130 1820

NOTE: All positive detections have been bolded.

Duplcate samples taken from this location
= Positive result guallfied as a result of method or field guality control blank contammat.on,
Compound is not considered to be present m sample

d Positive detection is qualified as an estmate.

K Positive datection is gualified as brased high

L Paositive resull is qualified as biased low

] Analyle not detected Reporied result is the detection linmt

LJ Analyte nol detected. Repored result is the estimated detection hmit

UL Nondetecl of analyle considered biased low

Lt = T.24 CI0 227
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TABLE 7-6

AREA B SOIL - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION

THE NAVAL SCHOODL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Rungo of : WAy Maryland Background
Chermical (8} g:::::‘:i;: DNIi'ti-un L;i::::;’ Risk-Based Action Lavals (mgkgl (¢) c::;;;';‘;"";&::f gl g s idl
imeikgl Pl {mgikg)
Sail Ingestion Soil Screaning Lavels
Induatrin J_ Residantial Air Giaundwatar
Volatile Orgrnics
Acatone 216 0.00556 - 0.G12{25 MWO1-02d 200000 7800 6:2000 B MA Ha
Carbon disullde 16 0.0026 S25-MWO1-02] 200000 TROO 1 14 HA Ha
Chiargfann 26 012 - 0.003 | S26-pAW0T-03 840 100 0.2 0.a M Ma
Mathylaing clilards 1/6 E.:J:J':.- 525-5001-002 T a5 7 0,09 A M
Trnehlnroathsne 7] G.ooly 525 5801002 520 58 3 0,02 A SA
Eylans 16 CG.coz21 525 S00E-007 | 7GO0000 160500 320 14 HNA MNa
Ingrganics
Alurnimem 33 1780 8340 |S525-5801-002 1000000 TROCD A NA a010/3070 < 20000
Antiminny W3 1.5 S25-580Y-C07 g20 31 MNA MA MM =
Arzanic 133 DT 124 | 525 5B03-00) s 0.43 380 15 12137 26
Barium 1313 9.1 550 |52535B01-D07 140000 55040 A500CE 32 29.8M.1 a0
Barylium 11413 $.14 -0 84 |52%-5R01 002 1.3 0.15 E40 a0 ,20/0.14 <1
Cagminm 2113 GEG-N61 |525-5303 002 1094 35 ain fi M5 {1
Ca v 5i%3 20,5 303 |925-5007.002 LA .S WA N ] = 23040
Crirasimim 13213 45 18.4 525 5801-007 ] 19030600 WY FROODD | 140 i 9 N 10BR 5 <10
15300 1) 390 v

chalt 1313 1.5- 1.2 |528-5801.00Z] 120c00 A7C0 A Wa, 16:3.3 c3
Copnat i F1-200 |Syu-sE01 002 Hroog e 8 Buia) LA P 20N <11
[rar 8 1 B 2300 - 34900 | 525-5807.00¢ H& M A WA TR P00 < 10000
Lead 1313 19-16.0 I5-MWI3 09 Ha A HA i NA 10,051
Magnresium 12111 63.1 - 1540 |525-5ACF 002 A ; WA WA [ hA 2385215

—
|
15
1500 _-JE
&

THL! & KIS
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TABLE 7-6 [(Continued|

AREA B SOIL - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

z Freguency of h'“'.m Location af : _ ;?::::Ll:";lsz 5. ! LR LT Bl:lqunuﬂd
Chemical ta) Dohanatin iss Crataction Rk i Rigk-Bosed Axtion Lovals [mgfkgl ful HIW03-001/002) Concenteation [d)
imalkg) {maikg! imgknl
Snit Ingestion Soil Scrasning Levels
industrial | Hesidential Aar Groundwater

Inarganics {Continued) §
Marganayy 1aEra 0.6 - 171 £%5-5002 001 100G A96 WA, NA 123/50,1 4 150
Micknl 613 2.3 184 |[525-5B01-0¢02 £1000 160G G300 n 2.3/3.3 <5
Potasshim 13113 183 - /61 |525-5301-002 LT NA HA MN& 2211250 < 11000
Salaaium 113 a.17 25 MwW03-00 10000 J30 Na 3 Q.3 TMmD 0.3
Sodium 1A 6.7 §25-3H01-002 M Na HA NA& ND LOO0
Wanadium 1413 k- 34,3 |E75-5001 002 140040 550 NA MNA fi.h2.8 <20
Ting 1313 a4 521 |575-SBOV.007| BI1L0GO 23300 MA 47000 11 4/11.3 <28
Teta! Cyanide 213 1.7-1.58 25 MWO?-00 LRl ] 1600 MNA RA 18] NA
Indicatar Parametars
Amimiania 10613 - i 25-1AWGRI.00 HA A Pl Faib 21078 Ha
Hrata + Nt EBE 1.9 2EMWO300 1e6,2EE | 130007800 MA MA 1.UHE M
Total Ceganiy Cashnn a3 GB2 - 5250 |525-5A07-00! MA MA NA MA i i20/ND A

NA - Nt Availzhle
ND  for Dalecten

tad Chivimieal mame dispiayimd o pola font exereds sctidn lreal
b Saimplen 525 SE01-007, $25-5002-90%, $25 2303-000, S25 MW0O1.02, S25-8W31:-02dup, and S25-MWOZ-002 were inilaed for
the s1a1stival evaluaton of wolatila amanic compounds, nurgames, ard padecalor peramelesrs. Sampies S25-SBO1 000,
525-5A02 CC1, 525-5R03 001, 525 MWOT 01, S25-MWO1-Oldup, S35 M@-02-001, 525-MW00 001, and 525 MWOI-002 wewri utiired To:
T stauetical evaldation of ingrganic and ndicater paramoetiers.

Lol Saurnn Mick-Based Cancaatratieo Table, July

Swagemboy, 19495 USEPA Ourebar 20, 1988,

Il Soures: Eament Concamtratons m Sols and Dher Surtacial Matena's of the Cuntarmenous Uinited States, USHS Prolesaworal Papsr 5270, 1984
Dare for Maryfand uliieed

14vHd
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TABLE 7-7

AREA 8 GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
. INDIAN HEAD, MARYLAND

Froquonsy of Rangw ol Location of | Fisk-Dased Action Fidlrllanimurn Mllr'rlmd State | USEPA _Hunh Backgrouril
Chamucal {a) Detection (b} | Detection fugil) Saaiiticin Lavel for Tap  [Contaminant Lavell Dpnking Water Advisones (d| Concantration
Watar (el fugiLh | IMCL) (gl fugil) |Standard 1d} fugil) fugiLi (25MWO3} {ug/L]

Valatile Organics
[Chhoratarm |  am | 1ez2s | 2smwor | 0.15 | 1000 (THMI 106 (THM | . | 23 |
Sermivolatila Qrganlos

|Bsi2-sthylbexytptaralate | 13 | 13 | asmwns | A | B 6 I na | 33 I
lnorganics

Aluminum unfiltared an 1300 73400 2GMWO3 7000 50 TO 200 HAa NA 73400
Arsenic unfiltared 113 2.3 ZhMwO2 0,038 14 =18 Ha z2
Batiaim unddtared 33 67,8 BHB 26MWD2 2600 2000 2000 2000 LEg
{fiftered| 13530 £18.0 61.1 2w 512}
Borylium unfiltered 213 1.0-11.0 ZSMWO 0.016 4 4 4000 11
Cadrmium unfiltersd 113 ad PRMNEN 16 b - 5 .4
Caleium wnliMarad - 33 A08B0D 40300 Z25MWOI N I MNA A 40300
[tiltmrud; N (e F {2000 9650y 25 k1D 9550)
Chromium unfiltered 213 4.4 - 191 258Wi3 37000 I} 100 100 100 151

180 (Vi)

Cobtinlt unfiltarad 143 168 2eMwWna 2200 N#A M Ma 169
Cappar getilteren 213 d8.4 188 25MW03 1 BOO 1 AGO (=) fif Mo 166

lron unfiltersd an 3710 2520001  25VWO3 11000 300 NA A 252000
hiltored} 12+ 758 - 938 125MWO1) INDY

Lend unfiltared 1 { 7.9 8% 250 MM 1581 MA MA B
thagnusum unfillercd ard 1170 - 1RADD EEMW03 A A HA HA LGAN0
[hiltmrmdi {303 (53K - AR F2 R MW iAG10)
Manganasa unfiltured ary 136 - 22580 TUNWOT 180 50 A MA 2290
ifilverad) (253 {113 288 1250w 0T) 1284
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TABLE 7 7 (Conlinued)

AREA 8 GROUNDWATER - QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPDSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Feasarigy. ot P ol Riskh-Dosed Action Fudmn!.Mulmum Maryland State | WSEPA Huhh Lackground

1 Chamieal [al Datsation [b) | Datsetion fughs i matrvrcam Lavel for Tap Ennt?mm&rﬂ. Lywal| Drinking Water Ful‘.lu'llﬂf:lﬂ! fd} Concentration
Water (| log/l) | [MOL) [db (ugfl) | Stendard [d} {ug/Ll fugiL) 12EMWO R} fugil)

Ingrganics (Continued|
Nicke! unfiiterad 1/4 166 25MwW(CD 730 100 100 100 166
Potassium untiiterad A3 2010 - 3433 25MW iy HA MA HA i B4J0
tilterad) (3131 (1HI0 - 20340 | 128Mwa) (3340
Sodicem il ituran 341 GB1D - 14000 2ANWG2 MA M MA Ma BEAD
{filered) (444 18790 - 1430Mm | 125MWO0L 18730)
Vanadium unfilteraed 1 R e 25MWOY 260 NA M MA 28
Zinc unfilterad 173 AE3Z 2EMYWLY 11000 5000 NA 2000 483
Indicator Parsmaters . n
AmTonia b fx N0 .-azg I5MWE2 icoo MA NA 30000 410
Sultate ke e 1600 - 14800 25MwW0z HA SCOGR0 M MA BOOU
TEM Az 340 - K50 2EMwWDS NA Ma Ha P 440
10X 213 i 13.6-24.8 dBIAO2 A, MA A HA 13.4
Tatal Shagpiuiuy 33 134 - 1E00 N3 MNA HA WA MA 1500

A - Mot Avallabla

ND - lol Detsotod

12l Cherpzas displayad i bold font axesed acton levels,

bl Sampies 25MW0N

25MWUE, ard 2HMWOD ware utihzed m 1his stutissical avaluation

{c} Savurce: RAisk Bused Concertrabian Table, iy - December, 1986, USEPA, TGorober 20, 18RS
fdy Takar frav Tably 2 3, Standards pad Cotena For Chemizals of Coneron

tal The actusl MCLY far thege comipaundys Atk treatvent techmgues, the valuus dsplayed are oction lRuels,
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TABLE 7 8

AREA B SURFACE WATER QUALITATIVE RISK ASSESSMENT
VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD. MARYLAND
Bachyround
Chamical fa) Fragueinwy of Fangn af Lacatsan ul Riak Masad Actwn Lawnl| Fadaral Smtdant (d] Water Cualivy Cotaris | Maryland Biate (d] Secrleca Water Btandnards Caonceeatun
Cratecilun (b)) | Detactiun jugil) Maalivium for Tap Watar fo] |ugil ) (gLl futl 15 26-5W004)
lungl 1
| i Protection of Consumption ol Protestion of Consumptaue af
1 ! Frashuster Atpuatic Lilel Aguatic Lite Unly |Freahwater Aguatic Life Aquatic Lile Onby
Semivulatila Orgrnica
[Bsi2-ethyhayliohthalste | 25 | 101 1oE | 525 swootdue | 4.8 3 | 12000 | MA I A [ Ty 1
Enargetics
[+ aAmine-2. 6. deviraribmce | w | 19.10e | sasswoor | A ™ | NA | nA | A | wo |
Inprganics
Alam rrarn, wel larmil 1 dih 1200 - 23003 | S20-5WWU iap A 000 NA M A K& W
Ifiitared (35l 120 - 577 EFRT IMICE
Antirnory, Jnfitsied s 7.3 55003 15 1800 4300 A NA ND
HSurwam el fered L5 138-%11 S2% SWOO 1 dum 2600 HA M& ek HA 69.9
hrares’ 12:% 38,3 - Hh 31 {5 25-Swinas IBE. 3¢
Baryllurm undimond 5 14 S2G-EWO0 1dup L.U1E 8.3 9.13 ha Ha HDO
Calowry unli tneas L] 200} - 2¥HO0 5265w UL Y L) ha A 39600
(Hiltesad) 5155 11070 - 4BCD0 | 1S25-5Wole| T4 BTG
Cobst unliitswed 25 2606269 535 SWO0 1 cun bl HA HA A ha HND
Coppas uriililesd % 206658 | 575 5SWGIduc 1505 1z WA 12 T MO
|filtmrad) 161 18} (24 GWEDT \WE)
Apsin un felimenad LEL] B1M -« H2000 | S2h-EWO01dup 11000 TG00 g I N& R 813
(fiirered) (EE-T 1305 - FRTO: 1S 20-SW0a3t NI}
Lasd niiipoed 1] G04-5/6 | 5ib-AWa0lcanp A 32 KA 1.2 KA .54
I Fitparnd] L%y 10.72 - 4. |1575-SWO0 1 dupt (N
Magrasium unliered LT 1130 & 350 S25-SWiod A (R HE i L L A 3000
Ihilterad L (rad G108 1625 AWZDN |511|:}-$rD
Mangarmes undiltarnd S 0.0 1230 | 52%-5WHN 1 dup 183 27 Ma HA HA ir7
il g} 15551 124. 7 B4l §SES-5W00 1 dupl ra 3 -
=i

TOLY. & s
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AREA 8 SEDIMENT - GUALITATIVE RISK ASSESSMENT

TABLE 7.9

VERIFICATION INVESTIGATION
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

Chensdcal {a) Freguency of Asnge of Datection Locetion of Risk-Besed Actiaon Lavel Imgikyg) for | Background Concentratian [525-
Datoction B Tirg/kg) Maxlmum Snil Ingestian [¢] S0004) [mgfkgt
Il strind l Aesidantlal
Semivolatiie Oiganics _
Benzolalpyrans 1:h a7 525-50003 0,78 0.088 Nk
Bis| 2-wihylhmeyliphanatane 1S Q.0734 525-50001 410 48 ND
Maphthaleng 25 G.084L7 - D.0RSH S525-5000 1 dup B2000 J100 MND
Fhirnanthrans 2 o0k 00568 S25- 5000 dup M MNA N
Inoarganics
Alumiium G5 4230 - 8530 525 50002 1000000 78000 4230
Antimony 145 0.39 525 50001 dqup 420 an ND
Arsenic LT3 1.8 -55% S525-50001 gup N 0.a3 V.6
Barim G5 the EB1.8 525 50002 140004 5500 188
Raryllinig 65 021 Q.34 525 5000 1.3 0186 0.2
Caluiaim 25 269 - 417 525.50004 A M &737
Chwomim &b 6.9. 708 52550004 1000Ca0 i 18000 {iN 288
13320 v} 380 (VI
Caban EH I4-7.0 52650002 120000 4700 Wi
Copper 4% 3.0.-44.0 S245-5N00Y dup R2000 3100 i
lran B AgA0 - G000 K25-50002 B 0000 23000 820
Laad b5 60152 5255000 1 dup by NA 5
Mannes 548 233 532 525 SDUGA NA HA LR
Manganesu g5 178 132 525 SDhooz2 10000 50 335
Fereuty i cI1E-0M S525-50007 dup 10 23 ML
Mickel bl 1.4 5.2 525 56003 41000 1690 47 )
[i'uwuu'ﬁ B 211 - IhR 8260002 . Ma Ha B g
b 5 |
-

THI »2 ¥L5




TABLE 7-9 [Continued)

B AREA B SEDIMENT - QUALITATIVE RISK ASSESSMENT
:;_1 VERIFICATION INVESTIGATION
? THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX. INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

Chetitkenl [al "'lmlf‘t'! of Range of Detection anli.hn of Risk-Based Acticn Liurunl {mgkg) far | Background Concuntration (575
Dutaction {bi {mgley) Moximum Soll Ingastion Ic) SD004) imgikg)
Industrial | Residential
Inorganica (Continuad]
Sdver 175 g.38 525-50001 dup 12300 330 NO
Sodium 25 221N S25-50004 Ha MR 1
Wangdiam 58 108-2%.2 H25.5D002 14000 60 10,4
Zinc 911 .y -31.8 526.50002 10000 23000 7.1
Toial cyamide 1k 31-322 S256-50001 41000 1600 e
indicator Parameisrs
l-'; Ammarea &0 28.1-133 S26-50001dup & A 102
b Mitrat + Mitrde 140 Z.4 535-3D001 " OAEGBdES 1300047802 M
1oe B/ 1353 - 4130 525-5D003 KA M 15920
WA Not Avmlable.
KO - Mot Datected,
(ml Chemical names displayad o bkl fent asesad actian lgvels
(8l Sanpies 52b-530301, 5155000 1dup, 52550002, S25-5D00), and 525-50008 woie utlized in this sitatistical evaluation
I€h Suwrca; Fisk Baszd Concentiatinn Table, My - December, 1535, USFPA. Ootaber 70, 1995,
,-a.
bl
o
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TABLE 7-10

SUMMARY OF RISK ASSESSMENT RESULTS FOR AREA 8 ENVIRONMENTAL MEDIA

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

| & - :
Area of Media of Expoare Route Hazard Parameters with | Cancer Risk F'é:‘:::fr;i:f " F“cr:?::::dth
C c i
oncesmn oncern | Index Hazard Index » 1 | Estimates Estimates > 10° | Estimates > 10"
Area 8 Beil {Industrial Irgestion 7.27E-02 315E-B = -
Soanario) . —
Dermal Contact 7.97e-02 4 53E-6 -
Tola's 1.52F-01 f BBE-& -
Sail Ingestion 1.80E+20 - 282E-5 - Arsanic
{Residential | s 7
o— _E’T"I? contact 2.T0E-01 - 1.25E-5 -
Totals 2.1TE+CD . 407E-S -
Area § Sadimant Ingestian 4 E1E-04 - 1 BRE-7
Hdustrial o e =
Seenario) Diermal Contact 3 91E-Db - 5 G5E-8 - . _
Tomals 9.00E-C4 = 2 18E-7 - o
Area B Surface water | Dermal Cortact 4.82E-C2 - 7.BLE-T -
{Industral {? 44E-G2} (6.60E-8)
Sesnar gl N B - B
aals Tolals 4.97F-02 - 7 E4E7 - -
(2 44E-02) | [6.5CE-B)
- Nona found

14Vdd




TABLE 7-11

ENVIRONMENTAL EFFECTS QUOTIENTS

AREA B GROUNDWATER

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

Chroni¢
Paramatar Conceniration | Quality | Effects Guotient
Criterion'"

Volatile Organics (ug/L)

Chioraform 2.7 1240 D.0022
Semivolatile Organics (ug/L)

Bis-[2-ethylhexylphthalate 3.3 & 1.1
Inarganics (pg/L)

rﬁluminum 734007 (L) NA WA

Arsenic 2.2 (U) 190%™ 0.01

Banum 688 (U) NA MNA

Beryllium 11.0{U) 53 21

Cadmium 6.4' (U) 16 ke 58

Calcium 40300 (U) MA MA
Chromium 181 (U] o B 17.4

Cobait 169 (L) NA NA

Capper 188" (L) 12* 138

Iron 252000 (L) MA, MA

Lead 1.0 (U} 3.2 15.0 ]
Magnesium 1GEE0 (L) ME A )
Manganesa 2290 (U} . e NA f
N crel 41_65‘ 160 1.G
Perassivm 8430 (U] MNA B MA o
Sodium 14300 (F) ! MA NA

Yanadium 281 (U) MA e
olasdnp 7-34 cTo 222




TABLE 7-11 (Continued)

ENVIRONMENTAL EFFECTS QUOTIENTS

AREA 8 GROUNDWATER

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

DRAFT

Chronic
Maximum Ambient Water Environmental
F R Concentration Quality Effectz Quotient
Criterion'
Zine 483 (U) 11024 44
Amrnonia (mg/l) 0.42 ig 4%
U - Unfitered sample
F - Fillered sample
v Positive deteclion is qualified as an esiimate.
K Positive detection is qualified as biased high
L Positive detection is gualified as hiased low
1) Unless otherwise noted, Lowest Observed Effect Levels (LOEL) obtained from Quality Critena for
Water, 1886, U.5 EPA, May 1986
(2 Critarian for ehromium based an hexavalent chromium, Mo cheanic ambiant water quality criterian

for the pratection of freshwater aguatic life established for tatal chromium
i3 Criterion 6/158/20 table
(4) Criterion Is based on a iofal hardness af 100 mg/L

S18G30

~-d
A
b

CTD 222




TABLE 7-12

ENVIRONMENTAL EFFECTS QUOTIENTS

AFREA 8 SURFACE WATER

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INGIAN HEAD, MARYLAND

DRAFT

paramet nmmirs | e iy | el Efcs
Criterion”

_S_ernivuratllu Organlcs {ugfl)
Bis-(Z-ethylhexyl)phthalate 10.8° 3 36
ENERGETICS (pg/L}
4-Aminc-2,6- 1.9 NA MNA
dinitrotoluene
Inorganics {pgil}
Aluminum 23000° () NA NA
Antirmony 23 (V) lﬁql‘.'l D.CO14
Barium 111 (W) NA NA
Boryllium 1.1:{U) 5.3 0.21
Calcium 48000 (U) NA NA
=
Cobalt 26.3 (L) NA, NA
Copper 55.8 (U) 1R 47
Iron 52000" (U) NA NA
Lead 57.6% (L) 3.2 18
Magrnes.um 51100 (F) N NA
Marganese 1230 (W MA NA
',-"'._i'lerc:.lw 029 (L 0.012 ol 24 2
Nickel 18.0° (1) 160 0.1
Patassium 18300 (F) Ma M
Sodivm 268000 (F) MNA " NA
Totzl cyanide 479 5 934
Ammania {my/L) 8.3 39 24
019530:P 7-35 10 222




DRAFT

TABLE 7-12 (Continued)

ENVIRONMENTAL EFFECTS QUOTIENTS

AREA 8 SURFACE WATER

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

U - Unfiltered sample
F - Filtered sample

Jd Positive detection |5 qualified as an estimate.

K Positive detection is qualified as biased high.

L Positive detection is qualified as biased low

f1) Unless otherwise noted. Lowest Observed Effect Levels (LOEL) obtainad from Quality Critena for
Water. 1986, U.5. EPA. May 1886

(2) Criterion for chromium based on hexavalent chromium, No chronic ambient water quality criterion
for the protection of freshwater aguatic life established for total chromium

(3) Criterion 6/15/90 table

{4} Criterion is based on a tofal hardness of 100 mg/L

Lraadoe 7-37 oTo 222




TABLE 7-13

ENVIRONMENTAL EFFECTS QUOTIENTS

AREA 8 SEDIMENT

VERIFICATION INVESTIGATION REPORT
THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL

STUMP NECK ANNEX, INDIAN HEAD DIVISION
INDIAN HEAD, MARYLAND

DRAFT

Parameter Concentration | ERUERM" | cord votiont®
Semivolatile Organics {pa/kg)
Benzofa)pyrene 170 43011600 0.49
Bis-{2-ethylhexyllphthalate 73.8 hA A
Naphthalene Bs.9' 160/2100 0.54
Phenanthrena 56.8° 24011500 0.24
Inorganics {mglkg)
Aluminurm 8530 MA NA
Antmony 039" MNA NA
Arsenic 55 8.270 0.67 N
Barrum 518 N&, NA
Beryllium 0.32 M, MA
Calcium 432 NA MNA
Chromium 268 817370 0.33 ]
| Conalt 740 NA NA
Cepper a4.5 344270 .33 .
fron 18000 NA NA
Lead 15.2" 456 7/218 .33
Magnesium 552’ NA, NA
Manganase 132 A, NA
Mer;ury Q.21 0.15/0.71 1.4
INickel 5 209818 0.25
Potassium 768 " NA - NA
Siivar 1139 1.0/3.7 0.39
[FErm g 7-38 CTO 223




TABLE 7-13 {Continued)

ENVIRONMENTAL EFFECTS QUOTIENTS

AREA B SEDIMENT

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

DRAFT

Parametar Concantration | ERUERM" | gre e otient™

Sodium 17 NA A
Vanadium 21.2 NA, NA
Zing 218 1504410 0.15
Total cyanide 3z2 NA NA
Arnmania {mglL) 193 NA NA
Jd Positive detection is qualified as an estimate

L Positive detection is qualified as biased low

(1) ERL {eHfects range-low) and ERM {effects range-median) sediment qualily guidelines are from
Lang &t al. Incidence of adverse biological effests within ranges of chermical concentrations in

marine and estuaring sediments. Environmental Management 19: 81-587

(2} Environmental effects quotients were calculating using the ERL guideling in the dencminator,

RE RS 7-38
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DRAFT

TABLE 7-13 (Continued)

ENVIRONMENTAL EFFECTS QUOTIENTS

AREA 8 SEDIMENT

VERIFICATION INVESTIGATION REPORT

THE NAVAL SCHOOL, EXPLOSIVE ORDNANCE DISPOSAL
STUMP NECK ANNEX, INDIAN HEAD DIVISION

INDIAN HEAD, MARYLAND

blank

bt se53P 7-40 =TO 222
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APPENDIX A

QUESTIONNAIRE USED IN INTERVIEWS




TED) - Incendiary Demonstration Area

IEL} - Incendiary Demonsiranon Area




Building 2060

Possible leach field outside Building 2118




IEDY - Dretonation Demonsteation Area

IELD) - Detenation Demostration Area
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APPENDIX B

LITERATURE ON FIELD TEST KIT




B/ '
- l tcn INSTRUCTION GUIDE 800-222-0342

IMPORIANT

Read all instnucnons and bundling procadures before using (o kit For assisiunee call the TECHNICAL
SERVICE HOT LINE 1-800-222.0342.

INTEMDED LTSI

The 1D TECH™ TNT/RDX Soil Extraction Puc 15 designed to extract TNT and RDX from soil samples. This
extruel s analvred using the 1) TECH TNT Lxpiosives Test Kic ((lem #TK 1004:1 ), the D TECH TNT/
RDX Sereening Kit tliem #TK L0011, or the U TECH RDX Explosives Test Kit fitem #TK-1005-11,

PRINCIM Y

Trinitrotoluene ( TNT) and hexahydro-1.3.5-tonitre- 1.3, 5-tnazine (RDX 1 are explosives commaonly found in
munitions. The presencs of these compounds in soil 15 an indication of contamination from explosive wasie
residue. TNT and Ry physically bind to soil panticles and must be extracted to be analyzed

The [ TECH TNT/RDX boil Extrachon Pac uses an organic solvent o extract these compaunds for anafy-
313, Following this step. the extracted compaunds 1n the solvent are further prepared for analyvsis by an
agueous dilunon. This enables the sumple to be tested with the D TECH™ TNT Explosives Test Kit. iliem
TK-1004-1 1 the D TECH TNT/RDX Screenimg Kit {ltem #TK 100!~ 11, ur the D TECH RDX Explosives
Test Kit {liem #TR-1005- |

The U TECH TNT/RDX Soil Extraction Pac contains sufficient materials to perform four {4) sample
extraclion

STORAGE ANDSTABILITY

This kit hos exvellent stability at roowm wemperiture and under refrigecation. For expiration duting under
these condilions. see the package lubel

ALAVEERIALS PROVIDED

S<e tray diagram below. This diagram inchudes the D TECH TNT/RDX Soul Extraction Pac component
names and guantity of each ilem

W Not shown in disgram
Bottle 2 14 _ _

| U'sed Kit Label (1)

= J =
= - == lastruction Guide (1)

=3 [ o3
% 3T

£ Rortie {4 25 Red dat labels (4)

At 4 == for used Battle 2
i components.

Sail Sampling Tubes i4

P

(0 O ) O




= 1eECH

INSTRUCTION GUIDE

HEALTHSARETY

Matenal Sufery Data Sheers iMSDS) have been supplied with the purchase of this prodect. The MSDS
should be read before using this @53

lacluded in this sechon. we have emphasised hedlth and sitety precaotons tha should be followed when
handhirg these solutions

PROTECT EYES WITH SAFETY GLASSES
PROTECT SKIN WITH PROTECTIVE GLOVES

Bottle 1 (50664) 100% ACFTOME

Associated Hazacds

Extremely Flammable Liqud ard Yapor (NO SMOKING OR OPEN FLAMLE)
Harmful if Inhaled or Swallowed

Causes Eve Imianon

May cause damage (0 the cenral mervous sysien. liver, and kidueys. Chronic exposure dunng
pregnancy may be harmtul

Syvmptoms of Exposure

High cunventrations or prolonzed exposure causes headache, dizziness, nausea, irritatlan of eves and
FESPIEALOrY Tract, narsosts and eventually unconsciousness,

Prolonged ur repeated skin conaer may cuuse imitation

First Ald Measores
GET MEDICAL ASSISTANCE FUR ALL CASES OF OVEREXPOSLURE

S Wish thoroughly wih soap and water

Eves Immediately flush with water for at lzast |5 minores

Inhalation Remove o fresh ur mive armificial respiranon of breathing has siopped

Inzeston It conscious. drnink water and induce vormitng immediaely as dieected by medical

[l‘ﬂl"“:}['lf'lﬂl Newver ZLve .'-T'I}IJ'IIH':T o Misuth [0 dan UnConsCiows person

Battle 2 (30663 Buffer Salution

Associated Hazards
May be irritating to skin. eves and mucous membranes

Symptoms of Expusure
Muy be imitanng an conact with skin, eves or mucous membranss

First Aid Measures
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE

Skin Wash tharoughly with soup and wster

Eves immediately flush with warer for at least |5 minutes

Inhaintion Remove to fresh wir: 2ive artiticnl respiranon if breathing has stopped
Ingesnon: Get immediate medical atention: il conscious, give wiler freely

]




= iewi

INSITRKUCHIUN GLIDE

PERFORMANCE CHARACTERIST

SUU-222-0542

TICS

INTERPRETATION OF THE TEST The resalis trom
the DTECH RGN Expiosives Test Bt van be inlerpreled using
either the Color Card supplied wak the s o fie DTECHTOR
dad 1he lable provded below [ the color af the lest dies nal
eructly march a parel of the soion card. user e rpiEmnon

reglired.
the DTECHTOR Tabhle
the DTECHTOR RDX
Sampie Reading Equivalents
i pra
W ae: Lo R
1-30 Fo= b
J- =0 i
: S - & 2545
HI 3
PRIt
Soil 1.3 {18
| 3] W=
20-45 ¥
15 -6 145-3:3
&l - 80 RN
H1 =l

SEMSITIVITY The D TECH BDX Explosives Test B can
bt ined o rzitably measure ROX e the [ollowing ranges

sample the DTECHTGR Colar Card
W arer | ppon 3-43 e B3
Sail cppnt 1.5-60 .3 -4.0

Tha Mippmuen Detection Limat e3 400 1 af the teat Tfor EDY 03
water sample s 5 ophodnd mosel 5903 ppm The gragh selow
i+ d by picdl srandacd curve For thie D TECH RIEY Explosives
Tasthat

[} TECH RDX Explosives

Text Kit Standard Cupyve

j o

.-.--"'""'F.'..

the IFLEL HHLOVE Heawaloige*

RDX Concentration in Waler ipph)
*Percenr Heflecrance Relative w Befercnce

SPECIFICITY The D TECH RDX Eeplosives Test Kit has
hevn esied lar crass-redctivily with various sgplosies,
rcludine these found 10 EPA 555468 Method 834 The
table belaw summarizes e cross-reaclisly of these came.
padnds in water sumples using fe DTECHTOR. A positee
rest fesult may be due o the presence of ROX. HMS ara
mixture ot these compounds (RDX Equivalenis:. Samples
testing posative fur RN shouid be confiemed by standard
methods. The D TECH BEX Explosives Test Kur hay been
designed to manzmize the eftect of envircomenil inlerferences.
Sample pH. mirate, titrte ard ammoniom do net effect test

retulls,

Compound ICgp MDLE  Cross-
(ppb) Appbl  reactivity®

RDX 2] 3 +

HMX4d =300 1 50} -

TNTd =30 =500

Tetryld =500 >3

| 3. 53-Trinnrobenzensa =500 =5

Lamuno-d tedipiiretoluens =300 = S0

A-amino-26-dinitrotoluene >304) =50k

2 d-dinitromiuens =3(H] =50

Je=thamimonitritoluens =5[] =50

| dinitrobenzene >5(K} =500

Nitrmbenzene >3(H >51(K]

Z-nitreioluens >3{K =30

Yemitrotoluens =51K) =503 .

+=miroislucne =300 =500 1

Nitroglveerin =3[ =30

PETN =500 =500

S The 1050 15 gefined a5 the oncerstrdlun at conoeund
FOQULTEE 1) Product 3 S IEsponsd equivaient 1o 505 o
e OLGETU T s pese

b The Munemum Detezor Lomie iMOL: s detined s the
[owest concentmibion of compsund shat vieids o poaitne
A T

L& compound s considered foows-resclive when o
concentrtion [T 1imes the %100 of ROXX (5 ppbi
wields o oosiniye test result

£ Chemival Names BTN thewahvdne- | 3 5 0§ 5 -

rrrazine). Hx oo vdre- L5 T eamiene- |3 5.7

rerrazocne . T T rnncirotaluens o Tetred ermethy|-2.406-

Innitrooheny inieamine L FETR oeniae i | eiamsale

TESTING HIGHER RDX CONCENTRATIONS

BDM corcentralions greater than the upper fimit of the tes mas
be detzrmined by diluting the extract with aceone.  For
gxample, an exiraci (rom o F00 ppmoseai sample, processed
using the D TECH TNTREDX 5ait Extroction Pac, may be
dilizted 1:23 1nacetone und renin the U TECH RDX Explosjse-
Test Kit, The congentrasan of te undilvied sampla t 104} ppm;
sodetzrmingd ry multipiving the ROX concentration of the
diluted sumple (4.0 ppmi by the dilction Tuctor 125). For femhzr
wtermatnt. please call vur techoical service bot fine 1-3{N).
RRUSIIRS N




ANAA % e Rk A% lA P Baed A ksad & A RE & & Akk & WP

INSTRUCTION GUIDE

YTECH

HEALTH/SAFETY

Materzal Safery Diata Sheets (MSDS) have been supplizd with the purchase of this product. The MSDS should be read
betfore using this test, During the execunon of the test, any excess RDX 13 absorbed into the Cup Assembly
absorbant plug, 1 is not retained on the surface of the Cup Assembly

When all kit components have been used. apply the waming label (o seal the box and set it aside for proper dispasal.
In this section. we have emphasized health and safety precautions that should be followed when handhng these
solutions.

PROTECT EYES WITH SAFETY GILASSES
PROTECT SKIN WITH PROTECTIVE GLOVES

Associated Hazards
May be imiating to skin, eves, and muocous membranes

Svmptoms of Expoesure
May be imtating on contact with skin. eves. and mucous membrangs.

First Add Mensures
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSUIRE

Skin Wash thoroughly with soup and water,

Cves: Immediately Mush with water for at least |3 minutes

Inhalation Remaove 1o fresh air; give arnficial respiration if breathing has stopped
Ingestion Get immediate medical atention: if conscious. give water freely

OLALITY C ONTROL

AILD TECH Test Kuts are thoroughly quality controlled and manufactured at Serategic Dingnostics Incomorated's
GMP facility. All products undergo extensive validation and field testing to assure accuracy and relability.
All lens of product are thoroughly quality contralled o consistentiv meet the published specification.

GENEAAL LMITED waARRANTY
81l Ep SCIENGF proviurm

i wAFTININ] W Tl T

b T L U L

EM STIEMCE shad rat by
wghie n e avent al &7y

Fognd and specilicalans
AR BB Y SRAAgE e
spch change of Mo i ahor Al FCTER  WhR raled i
ar 1nr Ay el o Pl 10 B RLARRUE b

EM SCIENCE/Strategic Diagnostics Inc.
480 Democrat Road

‘Far RN geen AR Sy e
ardren EETERa] OF g
TG P wlt R
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ARy QRgage O Fedd ol

ol an B SCITNCE proetuc o
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lor ke May afvErsey SHart
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D TECH™ 5 a registered trademark of EM Industres,
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Inc. EM Science s a Division of EM Industries ine. and an

P.O. Box 70

Gibbstown, N.J. 08027

{800) 222-0342



EPA 5%-B+6 Method 1051
{RDX)

B TECH BOYX TEST IOT FEATURES

Sensitive

= 3 pphb RIS i owoases

* 115 poay HL ioosaoil

Field Tested

* Hesulls comeated Lo s -Hq0
Method 5330

= Dhesigned for on-sie conchiions

Fast

= Prowudes test results for
wmater or o1l sampies in less
than 21 mincles

Easy-T0-use

= Requires na special marnicg

Convenient

= Busic Kit inclucles 311 pecessar
rmaterials for wolier sumotes
soil samples roguere 0 TECEH
THWT RON Sue Extracnan Pa
PTR-LOOLS L

» Rl package i desjened For
Wse 35 un-sile worksialion

= the [FTECHTOR meter
CTR-10D0M -1 is sold sepa-
rttely for semiguanticicive
resiles

& TECH THT/EDX SO0 EXTRACTION PG

Fast

= Extructs BON dnd TWT Irem
st samples i Bve miinutes

Easy-to-use

= Ol sy susy sleps

Performance

* Extruction effiency =935,

~TECH

BT R mhie

*Rer fster red il nlemmaon v rie

RIS 3 hesahvele- L3 S-mmure- LA S-tnueine s along st TST 024 D tanroroese |

dre e cieun contponenty of many militry munitions. Their koog-enn scibiline
sdlespreact e, und qupid sdrmmuon channdensies nake these compounds (undd
Arsoetitent cewradition products ) 3 senous conmunaton esue for both soil und
Broundaiter Conmaminadon o these compounds & commmen at ar e aling
iscalludons, muonons muaneiuouomg, depol destuction fdisposal) faclities, wned

Fullisne rest raoges.

Testingr waler und soi semples for RIIN s cever been eisier or fster Use the
I3 TECH R Explosives Fiedd Test K wleriiby hot spars, map sites. morator
remediauan. determene sk, and selec Selod samples foc barutoey analyvsis, The
Ly TECH FD lest Bt goves voou results i less than 20 mintees o belp you ke

om-theespor deceaons i the field,

The T TECH RDN lest kit has beven extensively Held wesied o musimize i
pertortunes wnd comvenicnee for en-ste aprpheations. The Aeld wal di demon-

stnute comelinin of feld results with $W-540 Method 8330 for RDX analvsis *

General Descriprion

The Pawsic [2 TECH KON K contairs all the nevessane matendls oo e four 141
e whmples Sanl simpies regaie pror extneton wsing the T TECH T RIFY
Soil Exrriction Pae Exmsicnon Ghes e than fiee minetes, and moliple samples

cun re: exnneed simuitineousl

The 3 TECH test kin pasckige 1= alesigmetel for use s an on-site saorkstabion. St
ba-step instructions gudde the user Tuough e aralyviis procedune — previos

b= smroiey o Belad resting eoperience ool reguired,

Methodology

The T3 TECH RIIN desr s Insend on an Enzvene Linked Innnunosorbswen: Sssay
CELISAY lmmurcossoy s 2 rechnolngy iecognized b the EPA s o valuahbie
lield sereening toal. For the 19 TECH RLX test anibodies specific w RDX are
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APPLICATION FOR METHOD 40XX CERTIFICATION
United States Environmental Protection Agency
Methods Section (5304)

Office of Solid Wasie

APPLICANT INFORMATION

Product Name:
D TECH™ TNT Kit
Assay Development:

STRATEGIC DIAGNOSTICS INCORPORATED
128 Sandy Dnve

Newark, Delaware 19713

(302) 456-6789

(302) 456-6770 (fax)

Contacis:
Bob Hudak -- Group Leader, D TECH Development
Joe Dautlick -- Markedng Manager

Marketing Group:

EM SCIENCES

480 Democrat Road
Gibbstown, New Jersey
{800) 222-0342

Contacts:
Bruce Crane -- Marketing Manager
Wayne Sawyer -- D TECH Product Manager
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ASSAY DESCRIPTION AND SPECIFICS

The D TECH™ TNT kit 15 based on a latex parncle immunpoassay format. The anubody 15 attached
o a latex particle which is greater than 3 microns i diameter, These particles are lyophilized in a
glass vial 1o achieve long term room temperature storage siability. A compeution reaction occurs in
this ube when analyte in the sample and analyte enzyme conjugate compete for andbody binding
sites. Rapid binding is facilitated by having all reagent suspended in sclution rather than affixed to
the walls of a reection tube. Separavon of bound and unbound reagents is accompiished by
pouning the reaction muxfure through a filter with a 1 micron nominal pore size, (ganju gawe
{enzyme marker) bound to latex particles 1s retained on the filter surface due to the paruicle’s larger
size reladve (0 the pore size. A clear chromogenic substrate is added Bound enzyme catalyzes the
formaoon of a non-soluble colored compound, whose intensity is proportional 10 bound enzyme
conjugate concentration. A reference sarmple with a known quanury of analyte is processed
similarly and simultaneously. The inclusien of the reference controls the effeci of temperature on
the test (the rate of the enzyme reaction) while semng the minimum detection bmit of the iest.

Color intensiry and thus concentration are determined either by comparison to a color chart or by
inserung the separation cup into the optional DTECHTOR, a hand held reflectometer. The
DTECHTOR yields a value for the test sample which is given as percent relative reflectance (%RR)
to the reference reaction. The %RR can 'x converted to a concentration range by comparison to a
look-up chart provided with the L

The D TECH TNT test kit is designed for the semiquantitative determination of TNT with
reporiable concentrations as shown:

ANALYTE SAMPLE DTECHTOR COLOR CARD
Soil (ppm) 0.5-50 0.5-5.0
TNT
Water (ppb) 5-45 5-60

Similar immunoassays have been used for in-vitro diagnostics during the past twenty-five (25)
years to determine therapeutic drug levels, drugs of abuse monitoring, blood bank screcing of
hepanus, HIV, etc., and hormone concentrations. Convenient, easy 1o use unit dose immunoassay
t:;rt:s in a format sirnilar 1o D TECH are commonly used for home pregnancy tests and physicians
office tests.

The technology employed in these products is not patent protected: however, proprictary
antibodies, conjugates and buffer formulations are used 1o deliver the unique performance found in
this D TECH assay.

The kit is calibrated against Tnnitrotoluene (TINT), but because of the antiserum’s cross reactivity
characienistics, the results arc reported as ppm of TNT equivalents,

The test kit is a self contained workstation, The base kit provides the materials required to perform
four {4) analyses. A supplementary D TECH TNT extraction pac, for four (4) soil extractions, is
dosigred for ntegraton into the base bt o proside ~oil resulls,

TNT USEPA SUBMISSION
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The specificity of this method is included in the test kit insouction guide, i indicares the
compounds the test will detect along with their reladve sensitivity as well as compounds of similar
structure which will not react

The method detection fevel (MDL) of the D TECH TNT ka1 is 5 ppb in water and 0.5 ppm in soil.
The reference produces a color equivalent to these concentrations. This reference reaction is set at
a level that gives 96% confidence that the MDL is distinguished from zero.

To assure competent handling of the D TECH kits in the field, all products have been designed
with the following features:

3 All materials needed for an assay are tncluded in the kit except for @ iming device and
the optional DTECHTOR. This minimizes error opportunity duc fo inaccurue,
mislabeled, or contaminated pipets, glassware or reagents,

2. Each kit is set up as is own selfcontained and preassembled workstacon.

3, Caps are color coded for casy identification.

4, Each 5t contains a fully detailed and diagrammatic set of instructions.

1 An 800 toll-free hot line is provided for technical support

6. Kits are set up with stde by side sampie and reference processing to assure identcal
processing conditions for both. In addidon, the development of the blue color in the

reference well indicates all assay steps were completed with the appropriate reagent in
comrect omder,

TNT USEPA SUBMISSION
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METHOD 40xx

L. SC ING Fi ENE (TN Y IM

1.0 SCOPE AND APPLICATION

1.1 Method 40XX is a procedure for screening waters and soils 1o determing
when Trinitrotoluene is present at concentrations above 0.5 mg/Kg in soil and &
pg/L in water. Method 40xx provides an estimate of the concentration of TNT by
comparison with a reference.

1.2  Using this test, 93% of soil samples cantaining 0.25 ppm or less of TNT
will produce a negative resull and 98+% of soil samples containing 1.0 ppm or
greater of TNT will produce a positive result. In addition, 93% of water samples
cantaining 2.5 ppb or less of TNT will produce a negative result and 88%+ of
water samples containing 10 ppb or more of TNT will produce a positive result.

1.3 In cases where tha exact concentrations of TNT are required, guantitative
techniques (i.e., Methods 8330) should be used.

2.0 SUMMARY OF METHOD

2.1 Tes! kits are commercially available for this immunoassay mathod. For
optimal results, the manufacturer's instructions should be foliowed. In general,
the method is performed using an extract of a soil sample. Samples and an
enzymea-analyle conjugale reagent are added to immobilized TNT antibody.
The enzyme conjugate "competes™ with TNT present in the sample for binding
to immobilized TNT antibody. The enzyme-analyte conjugate bound to the
antibody then catalyzes a colorless substrate to a colored product. The test is
intarpreted by comparing thé color produced by a sample to the response
produced by a reference reaction,

3.0 INTERFERENCES

3.1  Chemically similar compounds and compounds that might be expected
to be found in conjunction with TNT contamination were tested to datermine the
concentration required to produce a positive test resull. These data are shown
in Tables 1 and 2.
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&0

50

6.0

7.0

8.0

APPARATUS AND MATERIALS

41 The D TECH TNT test kit or equivalent. Each commercially available kit
will supply or specify all materials necessary tor successful completion of the
test.

REAGENTS

51 The D TECH TNT test contains all the reagents necessary for successiul
completion of four (4) analyses. A supplementary soil extraction pac is required
for soil anaiyses

SAMPLE COLLECTION, PRESERVATION, AND TRANSPORTATION

6.1 Sea the introductery material to this chapter, Organic Analytes, Section
41

6.2 Soil and water samples may be contaminated, and should therefore be
considered hazardous and handled accardingly.

PROCEDURE

24 Follow the manufacturers instructions for the test kit being used. Those
1est kits used mus! meet or exceed the perlormance indicated in Tables 3-13
QUALITY CONTROL

81 Foliow the manufacturer's instructions for the test kit being used for
quality control procedures specific for that test Additionally, guidance
is provided in Chapter One.

8.2 Do not use test kits past their expiration date.

8.3 Do not use reagents designated for the TNT kit with ancther kit type.

8.4 Do not mix reagents from one kit lot with a different kit lot.

B.5 Use the test kits within their specitied storage temperature and operaling
temparature limi's.

THT USEPA SUBMISSION
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9.0

10.0

METHOD PERFORMANCE

9.1 This method has been tested in the laboratory with a wide range of soil and
water matrices. Spike and recovery studies, matrix sffect studies, and real
world sample analysis have proven this method to be accurate and reliable
over a wide range of matrix chemistnies. See Tables 1-13

REFERENCES

D TECH™ TNT Users Guide , SDIVEM Sciences 1994

Hutter,L., G. Teaney, and J W Stave, “A Novel Field Screening System for TNT
Using EIA®, in Ei i I i
Chemicals. Vol 1, Proceedings of the 1953 U.S. EPA/AEWMA International
Symposium, p.472, 1893

Teaney,G., J.Meloy, L.Hutter and J.Stave, "A Novel Field Analytical Mathod for
TNT*, Proceedings of the American Association of Analytical Chamists, 1933

TNT USEPA SUBMISSION
MAR 1594




TABLE 1
CROSS REACTANTS

METHOD: The compounds listed below were assayed at vanous concentrations
and compared against an inhibition curve genarated using TNT. The
conceniralion of the compound required to elicit a positive response at
the MDL as well as the concentration required to yield 50% inhibition
compared 1o tne standard curve were determined. The resulls are given

below:
SAMPLE MDLa IC S0b % CROSS
- ~ N {ppm) (ppm) REACTIVITY:
TNT (2.4 6-trinitrololuene) 0.5 17 100
Tetryld 3 48 35
1.3.5-tnnitrobenzene 4 7o 23
2-amino-4 6-dinitrotoluene 13 150 11
4-amino-2 6-dinitratoluene >500 >500 <1
2 4-dinitrotoluene 90 380 4
2.6-diaminonitrotoluene >500 >500 <1
2-nitropheng! >500 =500 <1
4-nilrophenol 5500 >500 <1
2 A-dinitrophenol >500 >500 <1
ROXd >500 >500 <1
HMXd =500 >500 <1
a The Method Detection Limit (MDL) is defined as the lowsst concentration of

compound that yields a positive test resull,

v The ICs, is defined as the concentration of compound required to produce a test
response equivalent 1o 50% of the maximum response.

¢ % Crossreactivily is determined by dividing the eguivalent TNT concentration by
the actual compound concentration at 1Csq

¢ Tetryl = methyl-2 4, &-trinitrophenylnitramine
ROX = hexahydrp-1,3 5-trinitro-1,3,5-tnazine
HKA = octahydro-1.3,5.7-tetranaro-1,3,5,7-18trazocine
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TABLE 1A

CROSS REACTANTS

Below is the gala used 1o calculate the cross reactivity shown in Table 1.

COMPOUND | PPM ASSAYED D TECH %RR *
TNT 5,15,30,45,60 10,27 60,74 87
Tetryl 5,15,30,50,50 5.7,.20.43 .61,
1,3,5-tnnitrobenzene 5.15,30,50,80 3.6,10,23 .46
2-amino-4,6-dinitrotoluene 30.45,75,150,300 13,1517 .43,65
4-amino-2,6-dinitrotoluene 500 <0
2 4-dinitrotoluene 30,75,150.300,600 -1,-1,10,30.54
2.6-diaminonitrotoluene 500 <0
2-nitrophengl S00 <D
4-nitrophenol 500 <0
2.4-dinitrophenol 500 <0
RDX 500 <0
HMX 500 <0

Tetryl = mathyl-2 4 6-tnnitrophenylritramine
RDX = hexahydro-1,3,5-rinitro-1,3,5-triazine

HMX = octahydro-1,3,5,7-tetranitro-1,3,5 7-tetrazocine

D TECH %RR = % Relative Rellecitance. This is a mathematica! exprassion of
the reflectance of the color produced using the DTECHTOR, % Ralative
Reflectance can be calculated using the following formula:

(sample reflectance) - (reference reflectanca)

% RA = A RN U RN T

{white) - (reference reflectancea)

where 700 is delined as white for the TNT assay.

10
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Below is a graphic reprosantation of the cress reactivity data given

NOTE

% RELATIVE REFLECTANCE

TABLE 1B
CROSS AEACTANTS

in Table 1A

D TECH TNT CROSS REACTIVITY GRAPH

90
BO i
707
6O
50 i
40 i

i

30 1
20 7
10 -

-10

Since the effective working range of the assay is 0 1o 75% Relativa
Retlectance when using the DTECHTOR, ICsp occurs al 37.5% Helative
Reflectance. This is the point on the curve from which €ross reactivites

10

CONCENTRATION (ppm)

have been calculated.

1

100

1000
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NOTE

TABLE 2A

POSSIBLE INTERFERING COMPOUNDS

COMPOUND PPM ASSAYED | D TECH %RA
Benzene 100 -9
Toluene 100 -9

Ethylbenzene 100 -8
Xylenes 100 -7
FAHs 100 -7
PCB 1254 100 -6
PCP 100 -7
Triazing 100 -5

Since al! % relative reflectances are <0, none of the compounds tested
are detectable at 100 ppm in the assay.

13
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TABLE 3
D TECH TNT COMPOSITE STANDARD CURVE DATA

CONFIDENTIAL

METHOD: Seven (7} standard curves were run by different technicians over the
course of one week to determine the variance. The results are given

below.
TNT CONCENTRATION MEAN STANDARD % CV
{ppb) REFLECTANCE DEVIATION
5 257 25 10
8 316 14 5
15 337 23 7
30 501 28 6
40 565 20 .
60 635 20 3
D TECH TNT STANDARD CURVE
20
B0 A
s 70
% 60 1
E S04
F 407
S
¥ 20
107
0 ———y S ——

0 10 20 a0 40 S0 60
TNT Eguivalents (ppb) in waler
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METHOD:

NOTE

TABLE 4

D TECH TNT REALWORLD NEGATIVE SOILS

Twenty five (25} real world negative soils were extracted and analyzed
using the D TECH TNT kit to determine the extent of soil matnx

effects. The results are given below,

Soil Soil type D TECH | D TECH l
RANGE | %RR
133 |Avonburg Fine Sine Silt N/A <0.5 -2
101 |Matapeake Sitt Loam DE <0.5 -3
100 |Clay Loam DE <0.5 -7
102 |Sassafras Sand Loam DE <0.5 -6
106 |Evesboro Low Organic DE <0.5 -6
107_| Pokomoke High OM Sand | DE | <0.5 3
109 {Davidson Clay Loam GA <0.5 -4
111 |Shontic Casa Grande Sand | AZ <0.5 -1
112 |Casa Grande Clay Loam AZ <0.5 -5
113 |Trix Sand Clay Loam AZ <0.5 -4
114 | Trx Casa Granda Clay AZ <0.5 -8
115 |Yolo Loam CA <0.5 -2
116 |Capay Siit Clay CA <0.5 -2
117 |Sycamore Silt Loam CA <0.5 -5
118 |Dannis Silt Loam KS <0.5 -5
118 |Grundy Sitt Clay Loam KS <0.5 -3
120 [Luray Silt Clay Loam OH <0.5 -2
121 |Wooster Sit Loam OH <0.5 -5
122 |Vienna Loam SD <0.5 -7
123 |Opal Clay SD <0.5 -4
124 |Raub Sit Loam IN <0.5 -3
125 |Rockfiald Silt Loam IN <0.5 -B
127 |Cisne IL <0.5 -4
128 |Muscatine Loam IL <0.5 -5
130 |Sandy Bras DE <0.5 -6

All soil %RR are less than 0 (the %RR of the MDL) thersfora all soils have
a concentration less than 0.5 ppm {the concentration of the MOL),
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TABLE S

D TECH TNT REALWORLD NEGATIVE WATERS

METHOD: Thirty (30) real world negative waters were analyzed using the D TECH
TNT kit to determine the extent of waler matrix effects. The resulls ara
given below

Water Water type D TECH D TECH
# RANGE(ppm % RR
1 Ground Water, Burlington LAy <5.0 -10
2 Well Water, Burlington A <5.0 -1
3 Surface Water #1, Houston X <5.0 -4
4 Unknown Creek, Dartmouth MA <5.0 -1
5 City Well Water, Ontario CA <5.0 -14
6 Pacific Ocean, Victoria CA <50 5
7 Surface Water, Harmony Wooos | DE <5.0 -13
8 Adamsville River, Adamsville & <5.0 -3
g Sutace Water #2, Houston TX <5.0 -14
10 Buttermilk Falls, White Haven PA <5.0 -6
11 Main St Pond, Germantown NY <5.0 -10
12 Hudson River, Germantown NY <5.0 -1
13 Atlantic Ocean NJ <5.0 -7
14 Ground Walter #1, Dover DE <5.0 -16
15 Ground Water #2, Dover DE <5.0 -14
16 Ground Water #3, Dover DE <5.0 -13
17 |Drinking Well Water, Landenberg | PA <5.0 -2
18 Ground Water, Elsmere DE <5.0 -4
19 Ground Water, Elsmere DE <5.0 -13
20 Ground Water, Elsmere DE <5.0 -4
21 Lab Sample 20643 N/A <5.0 -7
22 Lab Sample 20645 N/A <5.0 -5
23 Lab Sample 20659 N/A <5.0 -8
24 Lab Sample 20826 N/A <5.0 -5
25 Lab Sample 20827 N/A <5.0 -11
26 Lab Sample 20843 N/A <5.0 -4
27 Lab Sample 20850 N/A <5.0 -8
28 Lab Sample 20848 N/A <5.0 -4
29 Ground Water, Adnan GA <5.0 -7
30 Ground Water, Adrian GA <5.0 -7

NOTE:All soil %cHH are less than U (Iha YaHH ol tha N
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TABLE 6

ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MDL) IN SOILS

METHOD:

Thirty (30) rea! world negative soils were spiked with TNT at one-half and
two times the MDL {0.25 and 1.0 ppm respactively). These samples wers
analyzed in the D TECH assay to determing the error rate of the assay as
defined by the USEPA. The aclual data are given in Table 5A.

True ppm 0.25 ppm 1.0 ppm
e — T T e e e = .=
Positive Rate 7 100
[%a)
Negative Rate 93 0
(%)
TABLE 7

ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MDL) IN WATER

METHOD:

Thinty (30) real world negalive waters were spiked with TNT at one-hall
and two times the MDL (2.5 and 10 ppb respectively). These samples
were analyzed in the D TECH assay to determine the error rate of the
assay as defined by the USEPA. The actual data are given in Table 5A.

True ppb 2.5 ppb 10 ppb
#mﬂm
Positive Rata 7 100
(%)
Negative Rate 93 0
(%)
TNT USEPA SUBMISSION
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TABLE 6A
ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MDL} IN SOILS

CONFIDENTIAL

Below is the actual data used to determine the error rate in soil samples.

0.25 ppm TNT | 1.0 ppm TNT
Sampie
100 : : 5.1,
102 -6 <0.5 102 10 0,6-1.5
108 -10 <05 108 8 0.5-1.5
109 -3 <0.5 109 15 0.5-1.5
111 -3 <0.5 111 7 0.5-1.5
113 -3 <0.5 113 10 0.5-1.5
114 -3 <0.5 114 7 0515
115 3 <05 115 10 0.5-1.5
116 -3 <0.5 116 4 0.5-1.5
117 -3 <0.5 117 13 0.5-1.5
118 -2 <0.5 118 12 0.5-1.5
120 -4 <0.5 120 11 0.5-1.5
121 -3 <0.5 121 11 05-15
122 -6 <0.5 122 8 0.5-1.5
123 1 0.5-1.5 123 g 0.5-1.5
124 -2 <0.5 124 6 0.5-1.5
125 -5 <0.5 125 4 0.5-1.5
127 -4 <0.5 127 7 0.5-1.5
128 -8 <0.5 128 6 0.5-1.5
133 1 0.5-1.0 133 4 0.5-1.5
101 -7 <0.5 {101 12 0.5-1.5
106 -2 <05 | 106 7 0.5-1.5
110 -4 <0.5 110 14 0.5-1.5
112 K3 <0.5 112 11 0.5-1.5
119 -5 <0.5 119 13 0.5-1.5
126 -5 <0.5 126 5 0.5-1.5
27 7 <0.5 27 13 0.5-1.5
28 -4 <0.5 28 11 0.5-1.5
29 -8 <0.5 29 g 0.5-1.5
30 -12 <0.5 I 30 8 0.5-1.5
TNT USEPA SUBMISSION
MAR 1994
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TABLE 7A
ESTIMATE ERROR RATE FOR MINIMUM DETECTION LEVEL (MDL) IN WATERS

CONFIDENTIAL

Below is the actual data used to determine the errcr rate in water samples.

2.5 ppb TNT 10 ppb TNT
__Sample %RR | Conc Sampls %RR__|Conc (ppm)
1 14 <50 | 1 24 5.0-15
2 3 <50 2 36 15-25
3 -1 <50 3 "9 50-15
4 3 <5.0 4 17 50-15
= 16 <5.0 5 22 5.0-15
& -8 <5.0 3 14 £ 0-15
7 -8 <5.0 7 19 50-15
8 0 <5.0 8 16 50-15
g -3 <5.0 g 13 5.0-15
10 -2 <5.0 10 17 5.0-15
E -3 <5.0 11 11 5.0-15
12 -7 <5.0 12 "5 50-15
13 2 50-15 13 10 5.0-15
14 ) 50-15 14 27 5.0-15
15 -6 <5.0 15 14 50-15
16 -6 <5.0 16 26 50-15
17 =11 <5.0 17 11 5.0-15
15 -8 <5.0 18 23 50-15
19 -8 <5.0 19 18 5.0-15
20 -6 <5.0 20 13 5.0-15
21 -4 <5.0 21 17 5.0-15
22 -1 <5.0 22 21 5.0-15
23 -6 <5.0 23 36 15-25
24 7 <5.0 24 23 5.0-15
25 12 <5.0 25 ¥i 50-15
25 -1 <5.0 26 21 5.0-15
27 7 <5.0 27 25 50-15
28 0 <50 28 36_ 15-25
29 14 <5.0 29 52 15-25
30 -9 <5.0 30 38 25-45

TNT L'SEPA SUBMISSION
MAR 1594
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TABLE 8
EXTRACTION EFFICIENCY DETERMINATION

METHOD: Ten (10) diffarent sail types (TNT negative soils) were spiked with an
acetcne solution containing approximately 1.0 ppm TNT. This spiking
solut:on was later quantitated by method B330 and found to contain 0.77
ppm TNT. The spiked soil samples wera analyzed three (3} times in the
D TECH kit to determine the extraction sificiency of the method. The data
are prgsented ba'ow:
SOIL ID MEAN TNT SD %CV %RECOVERY
CONC. {pom)
101 .54 0.04 7 70
106 0.64 0.06 g 84
108 0.87 0.18 20 113
109 0.63 0.08 13 B2
110 0.88 0.15 17 115
116 1.02 0.15 17 115
117 0.82 0.15 15 132
123 0.87 0.23 26 113
126 0.95 0.26 28 123
128 0.65 0.11 16 84
SPIKING 0.77 N/A N/A 100
SOLUTION
TNT USEPA SUBMISSION
MAR 1994

20




TABLE 8A

CHARACTERIZATION OF SOIL USED IN EXTRACTION EFFICIENCY EXPERIMENT

METHOD. Tha ten (10) soils used for tha extraction efficiancy study were sanl lo soil testing laboralory for content
analysis. The data are given below;
Sample | OM (%) pH Ca Mn Zn Cu Fe Sand % | Sit % | Clay %

D by LOI (ma/Kg} | (mg/Ka) | (mg/Kg) | {mg/Kg) | (mg/Kg)
101 15 6.0 486.1 1113 1.7 1.4 61.9 34 46 20
106 0.1 2.5 67.7 1.2 0.3 0.4 18.8 a3 4 3
108 2.2 6.6 453.8 102 01 0.5 457 31 15 54
109 2.3 54 243.5 105.4 0.1 0.4 167.7 37 12 S1
110 12.1 4.9 1468.8 4.3 50 0.7 8.8 88 6 6
116 22 6.8 1154.6 55.5 0.9 2.9 16.5 14 35 51
117 2.8 7.6 1577.8 99.2 141 2.5 18.6 52 30 18
123 3.6 6.7 2638.3 109.9 1.0 1.5 8.1 11 27 62
126 L% 5.2 2587.8 79.3 1.9 1.3 66.8 15 46 39
128 4.4 6.2 2913.8 14.3 1.4 0.8 14 68 68 10




TABLE 9
RECOVERY OF TNT SPIKED INTO REAL SOQILS

METHOD: Three (3) soils were spiked at approximately 1 and 3 ppm TNT. Each
sample was analyzed once by method 8330 and ten (10) limes by D

TECH. The resulte are given below.

SAMPLE 1D

AMOUNT
SPIKED

D TECH %AR

D TECH {ppm}

HPLC
METHOD 8330

22

106-1 1.0 4 0.5-15 0.69
5 0.5-15
6 0.5-15
3 0.5-1.5
5 05-15
8 88-15
6 05-195
8 05-1.5
6 0.5-1.5
16 1.5-3.0
116-1 1.0 9 0.5-45 0.73
8 0.5-1.5
16 1.5-30
12 0.5-1.5
8 0.5-1.5
S 0.5-1.5
11 0.9~ 1.5
10 0.5-15
9 0.5-1.5
16 1.5-3.0
12841 1.0 8 0.5-1.5 0.75
g 05-15
12 0.5-1.5
10 0.5-15
11 0.5-1.5
16 1.9 -3.0
14 0.5-1.5
10 0.5-1.5
g 0.5-1.5
11 0.5-1.5
TNT USEPA SUBMISSION
MAR 1954




TABLE 8 (cont)

RECOVERY OF TNT SPIKED INTC REAL SOILS

SAMPLE ID AMOUNT D TECH %RR | D TECH (ppm) HPLC
__EP[F:ED METHOD 8330
106-3 30 31 1.5-3.0 1.53
20 1.5-3.0
25 1.5-30
14 05-15
18 15-30
15 1.5-3.0
19 1.5-3.0
23 1.5-3.0
20 1.5-3.0
14 05-15
116-3 3.0 20 15-30 2.12
26 1.5-3.0
28 1.5-3.0
31 1.5-3.0
24 1.5-3.0
20 1.5-3.0
18 1.5-3.0
16 1.5-3.0
14 0.5-15
19 1.5-3.0
128-3 3.0 14 0.5-1.5 2.07
16 1.5-3.0
18 1.5-3.0
22 15-3.0
25 1.5-3.0
24 1.5-3.0
29 1.5-3.0
21 15-30
18 1.5-3.0
19 1.5-30
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TABLE 10
COMPARISON OF D TECH WITH METHOD 8330

FIELD THIAL A

METHOD:

Samples from borings were obtained at a Wast Coast site using a split
spoon technigue. The samples were homogenized by placing
approximataly s:x cubic inches of soil into a stainless steel vassel and
mixing for five minutes with a stainless steel trowel. The sail was
aliquotied into two (2) six ounce glass botiles, tested on-site using the D
TECH method and transporied to Roy F. Weston (Lionville, Pa) for
method B330 analysis.

SAMPLE ID [DTECH%RR [ DTECH |METHOD 8330
RANGE (ppm} | TNT (ppm)

61-1 4 < 0.2 < 0.09

61-10 11 < 0.2 <009

61-11 0 <02 <0.09

61-12 -2 < 0.2 < 0.09

61-13 -3 < 0.2 < 0.09

61-14 5 < (.2 < 0.09

61-15 5 < 0.2 < 0.09

61-16 5 <02 < 0.09 |
61-17 -1 <02 < 0.08 :
61-18 1 <02 < 0.09

61-19 12 < 0.2 < 0.09

61-2 82 > 1.5 >30

61-20 4 < (0.2 < 0.09

g81-21 36 0.5-1.0 2.44 .
61-22 11 <02 < (0.08 !
61-23 8 <02 < 0.09 '
61-24 67 1.0-1.5 1.4

61-25 14 <0.2 < 0.09

61-26 9 < (.2 < 0.09

61-27 21 0.2-0.5 0.27 |
61-28 1 <0.2 < 0.09 |
61-29 2 <0.2 < 0.09

§1-3 54 1.0-1.5 13

TNT USEPA SUSMISSION
MAR 1994
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SAMPLE ID | D TECH %RR D TECH METHOD B330
RANGE {ppm)| TNT (ppm)
_— e ———————— ——— —————— |
61-30 4 <02 | <0.09
61-4 90 > 15 41
61-5 52 0.5-1.0 1.0
61-6 a1 >15 =30
61-7 1 < 0.2 < 0.08
61-8 38 0.5-1.0 1.0
61-0 25 0.2-0.5 0.56
TET-1 56 0510 < 0.09
TET-2 12 <0.2 < 0.09
TET-3 2 <0.2 < 0.09
TL-1 21 0.2-0.5 0.99
TL-2 96 >15 1.2
TL-3 95 >1.5 > 3.0
TL-4 29 0.2-0.5 0.66
TL-5 | 89 »15 »>3.0
TL-6 19 0.2-0.5 0.66
TL-7 16 0.2-05 0.71
TL-8 36 0.5-1.0 1.46
TL-S 23 0.2-0.5 0.92

TNT USEPA SUBMISSION
MAR 1994
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FIELD TRIAL B

METHOD: Samples from bonngs were cbtained at a Western state site using a split
spoon technique. The samp'es were homogenized by placing
approximately six cubic inches of soil into a stainless steel vessel and
mixing for fiva minutes with a slainless steel trowel. The soil was
aliquotted into two (2) six ounce glass bottles, tested on-site using the D
TECH method and transported to DataChem (Salt Lake City, Utah) for
method B330 analysis

Well # Depth D TECH 8330 TNT £330 TNB TNT

Hange (ppm) (ppm) Equivalent
{ppm) (ppm}

1 2 0.2-05 <2.0 <1.0 <225

1 4 > 1.5 5.75 < 1.0 5.75-6.0

1 6 <02 <2.0 <1.0 <2.25

1 8 <0.2 <2.0 <1.0 <2.25

1 10 <02 <2.0 <1.0 <2.25

1 12 <0.2 <2.0 <1.0 <2.25

2 2 >15 3.32 <1.0 3.32-3.57

2 4 >1.5 166 <1.0 166

2 6 <0.2 <2.0 <1.0 <2.25

2 B <0.2 «2.0 <1.0 <2.25

2 10 <02 <2.0 <1.0 <2.25

2 12 <0.2 <2.0 < 1.0 <2.25

3 2 > 1.5 2500 18.50 2504

3 4 > 1.9 2.72 < 1.0 2.72-2.97

3 6 1.0-1.5 «2.0 <10 «2.25

3 8 0.2-0.5 <2.0 <1.0 <2.25

3 10 0.2-05 <2.0 <1.0 <2.25

3 12 » 1.5 <2.0 7.02 1.76-3.76

4 2 «0.2 <2.0 <1.0 <2.25

4 4 <D2 <2.0 <1.0 <2.25

4 6 <02 <2.0 <1.0 <2.25

4 8 <0.2 «2.0 < 1.0 «<2.25

4 10 <(0.2 <20 <1.0 <2.25
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Well # Depth D TECH B330 TNT B330 TNB TNT
Range (ppm) (ppmj Equivalent
(ppm) (ppm)
4 12 <02 <2.0 <1.0 <2.25
5 2 %02 <2.0 < 1.0 <2.25
5 4 <02 <2.0 <1.0 <2.25
5 6 < 0.2 <2.0 < 1.0 <2.25
5 8 < 0.2 <2.0 <1.0 <2.25
& 10 «0.2 <2.0 <1.0 <2.25
5 12 < 0.2 <2.0 <1.0 <2.25
6 2 <0.2 <2.0 <1.0 <2.25
6 4 > 1.5 <2.0 512 1.28-3.28
6 6 > 1.5 140 12.2 143
6 8 > 1.5 230 20.2 235
6 10 >1.5 1100 16.8 1104
6 12 1.5 23.5 11.8 26.0
7 2 <0.2 <2.0 < 1.0 «2.25
7 4 <0.2 <2.0 <1.0 <2.25
7 6 <02 <2.0 <1.0 <2.25
4 8 < 0.2 <2.0 <1.0 <2.25
) 10 <0.2 <2.0 < 1.0 <2.25
7 12 0.5-1.0 <2.0 2.95 0.74-2.74
8 2 <0.2 <2.0 <1.0 <2.25
8 4 <02 <2.0 <1.0 <2.25
8 6 0.2-05 <2.0 <1.0 <2.25
8 8 0.2-05 <2.0 <1.0 <2.25
8 10 05-1.0 <2.0 1.30 0.33-2.33
8 12 0.5-1.0 <2.0 1.89 0.47-2.47
9 2 05-10 <2.0 <1.0 <2.25
9 4 <0.2 <2.0 <10 <2.25
9 b < 0.2 <20 < 1.0 <2.25
9 8 =15 <2.0 3.94 0.99-2.99
9 10 0.5-10 <20 4.54 1.14-3.14
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Well # Depth D TECH 8330 TNT B330 TNB TNT
Rangs (ppm} {ppm) Equivalent
(ppm) (ppm)
10 2 <0.2 <2.0 <1.0 <2.25
i0 4 <0.2 <20 <1.0 <2.25
10 6 <02 <2.0 <1.0 <225
10 8 < 0.2 <20 <1.0 <2.25
10 10 <0.2 <2.0 < 1.0 <2.25
10 12 0.2-05 <2.0 <1.0 <2.25
11 2 05-10 <2.0 <1.0 <2.25
11 4 <0.2 <2.0 <1.0 <225
11 6 0.2-05 «2.0 <1.0 <2.25
11 8 0.5-1.0 <2.0 < 1.0 <2.25
11 10 1.0-15 <2.0 <1.0 <2.25
11 12 1.0-15 <2.0 <1.0 <2.25
12 2 <02 <2.0 <1.0 <2.25
12 4 < Q.2 <2.0 < 1.0 <2.25
12 6 0.2-05 <2.0 <1.0 <2.25
12 8 05-1.0 <2.0 <1.0 <2.25
12 10 >15 <2.0 <1.0 <2.25
12 12 1.0-15 <2.0 <1.0 <225
12 15 >1.5 <2.0 4,57 1.14-3.14
12 20 > 1.5 <2.0 10.5 263-4.63
12 25 » 1.5 3.23 24.3 8.3
12 30 »15 <2.0 81 20.3
12 35 >1.5 «2.0 1.61 0.40-2,40
12 40 1.0-15 <2.0 <1.0 <2.25
12 45 0.2-05 <2.0 <1.0 <2.25
12 S0 <0.2 <2.0 <1.0 <2.25
12 55 < 0.2 <2.0 <1.0 <2.25
12 60 < 0.2 <2.0 <1.0 <2.25
13 8 <0.2 <2.0 <1.0 <225
13 10 <02 <2.0 <1.0 <2.25
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Wall # Depth D TECH 8330 TNT 8330 TNB TNT
Range (ppm) {ppm} Equivalant

{ppm) (ppm)

13 12 g.5-1.0 <20 <1.0 <2.25
13 20 » 1.5 <2.0 <1.0 <2.25
14 2 <0.2 <2.0 <1.0 <2.25
14 4 <0.2 <2.0 <1.0 <2.25
14 6 <0.2 <2.0 < 1.0 <2.25
14 8 <0.2 <20 <1.0 <2.25
14 10 < (.2 <20 < 1.0 <2.25
14 12 «[.2 <2.0 < 1.0 <2.25
15 2 < 0.2 <2.0 <1.0 <2 25
15 4 <D.2 <2.0 < 1.0 «2.25
15 & < 0.2 <2.0 < 1.0 <2.25
15 8 <0.2 <2.0 <1.0 <2.25
15 10 <0.2 <2.0 <1.0 <2.25
15 12 <0.2 <2.0 < 1.0 <2.25
16 2 <0.2 <2.0 < 1.0 <2.25
16 4 <0.2 <2.0 < 1.0 «2.25
16 & < 0.2 <2.0 <1.0 <2.25
18 8 < 0.2 <2.0 < 1.0 <2.25
18 10 0.2-05 <2.0 < 1.0 <2.25
16 12 <0.2 <2.0 <1.0 <2.25
17 2 <0.2 <2.0 <1.0 <2.25
17 4 <0.2 <2.0 <1.0 <2.25
17 & <02 <2.0 <1.0 <2.25
17 8 < 0.2 <2.0 <1.0 «2.25
17 10 <02 <2.0 < 1.0 <2.25
17 12 <0.2 <2.0 <1.0 <2.25
18 2 < 0.2 <2.0 <1.0 <2.25
18 4 < 0.2 <2.0 < 1.0 <225
18 B <0.2 <2.0 <1.0 <2.25
18 8 < 0.2 <20 <10 <225
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Well # Depth D TECH 8330 TNT 8330 TNB TNT
Range {ppm} (ppm) Equivalent
{opmj) (ppm)
18 10 <0.2 <2.0 <1.0 <2.25
18 12 <0.2 <2.0 < 1.0 <2.25
19 2 <0.2 <2.0 <10 <2.25
19 4 < 0.2 <2.0 < 1.0 <225
18 6 <0.2 <2.0 <1.0 <2.25
19 g <0.2 <2.0 <1.0 «2.25
19 10 0.2-05 <20 <1.0 <2.25
19 12 <0.2 <2.0 <1.0 <2.25
20 2 <0.2 <2.0 <1.0 <2.25
20 4 05-10 <2.0 < 1.0 <2.25
20 6 > 1.5 <2.0 <1.0 <2.25
20 8 = 1.5 4.75 2.60 5.40
20 10 »1.5 <2.0 2.97 0.74-2.74
20 12 > 1.5 <2.0 6.29 1.867-3.57
21 2 >1.5 <2.0 < 1.0 <225
21 4 » 1.5 3.64 5.05 4.90
21 5] >1.5 <2.0 6.62 1.66-3.66
21 8 >1.5 <20 1.94 0.49-2.49
21 10 >1.5 <2.0 8.53 2.13-4.13
21 12 > 1.5 <2.0 6.77 1.69-3.69
21 15 >1.5 <2.0 6.75 1.68-3.69
21 20 >1.5 <2.0 17.6 4.40-6.41
21 25 >1.5 6.35 39.2 16.2
21 30 » 1.5 <2.0 <1.0 <2.25
21 = L > 1.5 4.20 1.39 4.55
21 40 >1.5 <2.0 <1.0 <2.25
21 45 1.0-15 <2.0 <1.0 <2.25
21 50 05-10 <2.0 <1.0 <225
21 55 <0.2 <2.0 <1.0 <2.25
21 60 <02 <2.0 <1.0 <2.25
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Well # Depth D TECH B330 TNT 8330 TNB TNT
Range (ppm) (ppm) Equivalent
(ppm) {(ppm)
22 2 >1.5 514 < 1.0 5.14-5.3%
22 4 >1.5 <2.0 < 1.0 <2.25
22 6 <0.2 <2.0 <1.0 <2.25
22 & < 0.2 <2.0 < 1.0 <2.25
22 10 <0.2 <2.0 <1.0 <2.25
22 1€ <02 <2.0 <1.0 <2.25
22 15 >1.5 <2.0 2.68 0.67-2.67
22 20 >15 <2.0 7.65 1.81-3.91
22 25 > 1.5 2.0 27.70 6.9-8.9
22 30 >1.5 <2.0 9.01 2.25-4.25
22 35 > 1.5 «2.0 30.30 7.7-9.7
22 40 >15 <2.0 35.70 8.29-10.9
22 45 0.5-10 <2.0 <1.0 <2.25
22 50 <0.2 <2.0 <10 <2.25
22 55 <0.2 <2.0 <1.0 <2.25
22 60 <0.2 <2.0 <10 <2.25
23 2 >15 820 5.69 821
23 4 3.5 1200 24.0 1206
23 6 >15 27.6 11.9 31
23 B >15 7.43 9.01 9.70
23 10 % 1.5 4.98 9.46 7.40
23 12 >1.5 3.32 10.4 5.90
23 i5 = 1.5 3.42 16.5 7.60
23 20 » 1.5 4,32 28.2 11.4
23 25 >1.5 7.57 44 8 18.8
23 30 > 1.5 5.12 81.2 25.4
23 39 =15 <2.0 1.64 0.41-2.41
23 40 0.5-1.0 <2.0 2.27 0.57-2.57
23 45 0.2-05 <2.0 <1.0 <2.25
23 50 05-10 <2.0 <10 <225 |
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Well # Depth D TECH 8330 TNT 8330 TNB TNT
Range {ppm) {ppm) Equivalent
(ppm) (ppm)
23 &0 < 0.2 <2.0 <1.0 <2.25
24 2 »15 33.5 23.4 38.4
24 4 >15 219 B.43 4.30
24 6 > 1.5 7.00 11.0 9.75
24 8 > 1.5 2.84 4.69 4.01
24 10 >1.5 <2.0 5.67 1.42-3.42
24 12 >15 2.23 12.8 543
24 15 >1.5 5.38 31.4 13.23
24 20 > 1.5 2.60 13.0 5.85
24 25 >15 4.43 3. 12.2
24 30 > 1.5 479 25.9 11.3
24 35 >1.5 2.28 18.2 €.8
24 40 1.0-15 8.84 148 45.8
24 45 »1.5 9.01 <1.0 9.01
24 50 05-1.0 <20 <1.0 <2.25
24 55 1.0-15 <2.0 <1.0 <2.25
24 60 0.5-1.0 <2.0 <1.0 <2.25
25 2 > 1.5 25.00 6.02 30.50
25 4 > 1.5 <2.0 <10 <2.25
25 6 >1.5 <2.0 1.30 0.33-2.33
25 8 >1.5 <2.0 7.50 1.88-3.88
25 10 >1.5 <2.0 4.70 1.18-3.18
25 12 » 1.5 2.49 30.0 9.98
25 15 =15 <2.0 291 7.28-9.28
25 20 >1.5 <2.0 8.86 2.22-4.22
25 25 >1.5 <2.0 30.7 7.68-9.68
25 30 >1.5 <2.0 38.1 9.58-11.6
25 35 >1.5 3.98 183 49.7
25 40 >1.5 5.67 122 36.2
25 45 >15 705 <1.0 7.05-7.3
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Well # Depth D TECH 8330 TNT 8330 TNB TNT
Range (ppm) {ppm) Equivalent
(ppm) (ppm)
25 50 0.2-05 <2.0 <1.0 <2.25
25 55 <0.2 <2.0 <1.0 <2.25
25 60 <02 <2.0 <1.0 <2.25
26 2 >1.5 8.04 < 1.0 8.04-8.25
26 4 >1.5 1000 7.43 1001
26 6 0.5-10 212 2.99 2.87
26 8 05-10 8.83 5.56 10.20
26 10 1.0-1.5 3.64 3.20 444
26 12 >15 3.22 10.6 5.87
26 15 >1.5 <2.0 18.3 4.58-6.58
26 20 >1.5 <2.0 17.4 4.43-6.43
26 25 >1.5 <2.0 20.4 5.10-7.10
26 30 515 <2.0 117 29.2-31.2
26 35 1.0-15 <2.0 1.96 0.49-2.49
26 40 1.0-15 <2.0 <10 <2.25
26 45 <02 <2.0 <10 <2.25
26 50 02-05 <2.0 <1.0 <2.25
26 55 <0.2 <2.0 <1.0 <2.25
26 60 <0.2 <2.0 <1.0 <2.25
27 2 05-1.0 <2.0 <1.0 <2.25
27 4 » 1.5 351 577 352
27 6 >1.5 116 39.2 126
27 B >15 4.29 3.82 5.27
27 10 » 1.5 <2.0 11.6 2.9-4.9
27 12 »1.b 2.34 8.26 4.66
27 15 >1.5 <2.0 48.7 12.2-14.2
27 20 0.5-1.0 <2.0 5.05 1.26-3.26
27 25 > 1.5 <2.0 12.6 3.15-5.156
27 30 > 1.5 <2.0 10.7 2.68-4.68
a7 35 0.2-05 <20 <10 <2.25
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Well # Depth D TECH 8330 TNT 8330 TNB TNT
Range {ppm) (ppm) Equivalent
(ppm) (ppm)
27 40 0.5-1.0 <2.0 < 1.0 <2.25
27 45 <0.2 <2.0 < 1.0 <2.25
27 50 < 0.2 <2.0 < 1.0 <2.25
ar 55 <02 <2.0 < 1.0 <2.25
27 &0 <02 <2.0 <1.0 <2.25
28 2 <0.2 <2.0 <1.0 <225
28 4 < 0.2 <2.0 <1.0 <2.25
28 3] <0.2 <2.0 <1.0 <2.25
28 8 <0.2 <2.0 <1.0 <2.25
28 10 < 0.2 <2.0 <1.0 <2.25
28 i2 < 0.2 <2.0 <1.0 <2.25
28 15 0.2-05 <2.0 <1.0 <2.25
28 20 0.2-0.5 <2.0 <1.0 <2.25
28 25 »>1.5 <2.0 11.1 2.78-478
28 30 >1.5 <2.0 3.74 0.94-2.94
28 35 <0.2 <2.0 1.68 0.47-2.47
28 40 0.2-0.5 <2.0 <1.0 <2.25
28 45 <02 <2.0 <1.0 <2.25
28 50 <0.2 <2.0 <1.0 <2.25
28 55 <0.2 <2.0 <1.0 <2.25
28 60 <0.2 2.0 < 1.0 <2.25
29 2 <0.2 <2.0 <1.0 <2.25
29 4 » 1.5 <2.0 <1.0 <225
29 6 > 1.5 424 <1.0 4.74-4.49
29 8 >15 <2.0 1.10 0.28-2.28
29 10 05-10 <2.0 1.28 0.32-2.32
29 12 10-1.5 <2.0 2.70 0.68-2.68
29 15 >1.5 <2.0 10.5 2.63-4.63
29 20 >1.5 <2.0 14.1 3.53-553
29 25 »1.5 «2.0 18.4 4666
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Wall # Depth O TECH 8330 TNT B330 TNB TNT
Range (ppm) (ppm]) Equivalent
(ppm} {(ppm)
29 30 05-10 <2.0 6.35 1.59-3.59
29 35 1.0-15 <2.0 6.66 1.67-3.67
29 40 05-1.0 <2.0 21.8 5.45-7.45
29 45 <0.2 <2.0 <1.0 <2.25
29 50 <02 <2.0 <1.0 <2.25
29 55 <D.2 <2.0 < 1.0 <225
29 60 <02 <2.0 <1.0 <2.25
30 2 <02 <2.0 <1.0 <2.25
30 4 <02 <2.0 < 1.0 <2.25
30 6 <02 «2.0 < 1.0 «2.25
30 8 <0.2 <2.0 <1.0 <2.25
30 10 <02 <2.0 < 1.0 <2.25
30 12 0.5-1.0 <2.0 529 1.32-3.32
30 15 05-1.0 <2.0 4.49 1.12-3.12
30 20 1.0-15 <2.0 16.3 4.08-6.08
30 25 >1.5 <2.0 28.7 7.18-9.18
30 30 > 1.5 <2.0 V2.7 4.43-6.43
30 35 » 1.5 <2.0 24 1 6.03-8.03
30 40 <02 <2.0 <1.0 <2.25
30 45 05-1.0 <2.0 <1.0 <2.25
30 50 <0.2 <2.0 <1.0 <2.25
ao 55 <02 <2.0 <1.0 <2.25
30 60 <D.2 <20 <1.0 <225
31 2 0.2-05 6.35 < 1.0 6.35-6.6
31 4 <02 <2.0 < 1.0 <2.25
31 6 <02 <2.0 <10 <2.25
31 8 <02 <2.0 2.52 0.63-2.63
a1 10 05-1.0 <2.0 2.40 0.60-2.6
3 12 02-05 <2.0 4,70 1.18-3.18
3 15 05-10 <2.0 1186 2.9-4.9
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Well # Deapth D TECH 8330 TNT 8330 TNB TNT
Range (ppm} {ppm) Equivalent
{ppm) {ppm)
31 20 >15 2.0 56.9 14.2-16.2
31 25 >1.5 <2.0 45.6 11.4-13.4
31 30 >1.5 <2.0 67.7 16.9-18.9
31 as 0.5-1.0 <2.0 <1.0 <2.25
31 40 0.2-0.5 <2.0 <1.0 <2.25
31 45 <02 <20 <10 <2.25
3 50 <02 <2.0 <10 <2.25
31 55 <0.2 <2.0 <1.0 <2.25
3 60 <0.2 <2.0 <1.0 <2.25
32 2 <02 <2.0 < 1.0 <2.25
32 4 <0.2 <2.0 <1.0 <2.25
32 6 <0.2 <2.0 <10 <2.25
32 8 <02 <2.0 < 1.0 <2.25
32 10 <0.2 <2.0 < 1.0 <2.25
32 12 <0.2 <2.0 <10 <2.25
32 15 <0.2 2.0 <1.0 <2.25
32 20 <0.2 «2.0 < 1.0 <2.25
32 25 <02 <2.0 <1.0 <2.25
32 30 02-05 <2.0 278 0.7-2.7
32 35 < 0.2 <2.0 <1.0 <2.25
32 40 1.0-15 <20 <1.0 <2.25
32 45 <0.2 <2.0 <10 <2.25
32 50 <02 <2.0 <1.0 <2.25
32 55 <0.2 <20 < 1.0 <2.25
32 60 <02 <2.0 <1.0 <2.25
33 2 <02 <2.0 < 1.0 <2.25
33 4 <02 «2.0 <1.0 <2.25
33 6 <0.2 <20 <1.0 <2.25
33 8 <02 <2.0 < 1.0 <2.25
33 10 <02 <20 <1.0 <2.25
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Well # Depth D TECH 8330 TNT | B330 TNB TNT
Range {ppm) (ppm) Equivalent
{ppm) (ppm)
33 12 <02 <2.0 <1.0 <2.25
33 15 <0.2 <2.0 1.61 0.4-2.4
33 20 <0.2 <2.0 4.07 1.02-3.02
33 25 0.2-05 <20 3.12 0.78-2.78
33 30 0.2-05 <2.0 <1.0 <2.25
33 35 0.2-05 <2.0 <1.0 <2.25
33 40 <0.2 <2.0 <1.0 <2.25
33 45 <0.2 <2.0 <1.0 <2.25
33 50 <0.2 <2.0 <1.0 <2.25
33 55 0.2-0.5 <2.0 < 1.0 <2.25
33 60 <0.2 <2.0 <1.0 <2.25
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TABLE 11
KIT COMPONENT STABILITY

METHOD:  To determine the stability of the D TECH TNT reagents, kits were stored
at 37°C and tested over the course of thirty-five (35) days. Two (2) test solutions were
made in assay diluent on day C and run in these kits to determine the stability of the
reagents at this temperatura. The results are given below.

Day 0 Day 4 Day 11 Day 21 Day 28 Day 35
e Blue % Blue % Blue | % Blue % Blue % Blue
0 ppb 60 &0 50 50 E5 &5
10 ppb 30 20 20 20 20 20
37°C
100
G0 -
B0
70
% .—.\._./I—-n
L .
3 50 —8— OPPM
m ] —&— 10PPM
P 40 1
30 1 \
201 i & & &
104
D L] * ] T ] T T T T - T
0 4 11 21 28 a5
DAY
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MeTROD:

TABLE 12
KIT COMPONENT STABILITY

To determine the stability of the D TECH TNT reagents, kits ware stored

at 22°C and tested over the course of cne hundred twenty (120} days. Two (2) test
solutions were made in assay diluent on day 0 and run in these kits 1o determine tha
siability of the reagents at this temperature. The results are given below.

% BLUE

—&— (PPM

Day 0 Day 30 Day €60 Day 90 Day 120
% Blue % Blue ! % Blue % Blue % Blue

0 ppb 65 70 65 65 65

10 ppb idtD 140 40 40 40

ROOM TEMPERATURE

100

90

B0 -

?G b r//".\‘

; = |

60 -

50

40 - i —k - A -
30

]
20 7
10 7
0 T =T i L T
30 60 20 120
DAY

10 PPM
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METHOD:

TABLE 13

ASSAY VARIABILITY

Three (3) discrete real world walter samples were spiked with TNT at
diferent concentrations and run the same day by the same technician to
determine tne Intar-Assay Coefficient of Variation. Discrete sample

concentrations were determined (for internal assay development

purposes only) by running a TNT standard curve and using a point-to-
point curve-fiting data reduction method.

Sample 1 Sample 2 Sample 3
MEAN 98 16.7 28.6
SD 1.0 2 2.4
YOV 10.2 10.2 8.4
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IMPORT AN
Read all instructions and handhing procedures before using this ki, For assistance call the TECHNICAL SERVICE
HOT LINE |-BIXk222-0342

INTENDED USE

The D TECH™ TNT on-site and laboratory test kit is designed o provide quick, semiquantitavve, and reliable test
results for making environmental decisions

The D TECH TNT Explosives Test Kit can be used an-site for identitving “hot spots”, sile mapping, monitoring of
remedialion processes and selecting site samples for laboratory analysis.

In the laborutory, the D TECH TNT Explosives Test can screen highly contaminated samples that require pre-dilution
prior 1o instrumental analyses.

ERINCIPLE

The D TECH system for analyzing trace amounts of explosives is based on immunoassay technology.

An antibody specific for TNT and closely related compounds has been linked 10 solid particles which are collected on
the membrane of the cup assembly

A color developing solution added to the surface of the cup assembly develops a color inversely proportional to the
concentration of TNT Equivalenis in the sumple (less color indicates more TNT present in sample).

TNT Equivalents are measured at parts per million {ppm) in soif and parts per billion (ppb) in water samples.

TEST RIT DESCRIPTION

The D TECH TNT Explosives Test Kit, [tem #TK- 1004- |, contains sufficical materials to perform four ests,

This kit can test water samples or be used with the D TECH TNT/RDX Soil Extraction Pac, ltem

HTK-10018-1. 1o tes: snil sampies,

The TNT/RDX Soil Extracnion Pac contains only the materials needed o extract TNT from soil for semi-quannotaton
with this D TECH TNT Explosives Test Kit. The results can be obtained by using the enclosed Color Card or the
DTECHTOR Meter, [tlem ETK- DO EM-|

STORAGE ANDSTABILITY
This kit has excellent stability at coom iemperaturs and ender refrizeration. For expiration datin under these condi-
tions, se¢ the package label

MATERIALS PROVIDED
See ray diagram below. This diagram includes the Kit component names and quantity of each item.

1 — Not shown in diagram
' ) L)
Reavle A 14 Wi LI_.-:‘I_‘-::‘""’”:} U..qtd Klt thul f I )
i = y LJ I'm___#. j .-.. i‘ ) =
t % L L a1 I Insirvction Guide (1)
O &, D O 3
T || Os=res O 5 2 | S Color Card (1)
il O ® Q O 3 |
T Rt sl a
c | - > Data Labels (4) for Cup Assembly
o, F e = g
. x/‘_“\__ fﬂ\‘] / : / 1 =
! K_//l \__/ '~,\w_" \ __ff 1 Red Dot Labels (4) for identifying
i Vol Gy anand 141 used Bonle A components

ACCESSORIES SLPPLIED BY USER
Timing Device (minutes)
D TECH TNT/RDX Soil Extraction Pac, Item #TK- 100151 tif testing sail samples)
the DTECHTOR Meter, ltem #TK-1001M-1 (optional)

1
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INSTRUCTION GUIDE

800-222-0342

This package is designed to serve as a WORK STATION. At the conclusion of the test, the
components can be left in the package for proper disposal.
Important: Read all Health/safety Comments on page 4 prior to use.

Mep 1z Choose comesponding samphe
sOUe o detemmune e Nind <ep

WATER SSMPLE: Lsing u new cabibroiad
pipel. amsizs 1 ml of sumple 1o Borle A
Snap Gilter upoa Bottle A Gently mi

SCHL SAMPLE: Llsmy u new cabibroted
pipel ransfer 1 md of Bottle 2 solubon trom
D TECH TNTARDX Soul Exteaction Pac,

i e #TE-1KES-1) w0 Bonthe & snap ther
tipron Botte A. Gently rus. Re-cap Rottle 2
and set aside.

S

L L
0 N
"1

e
I
||

Mot The vials in the meal poo steps need o
vhibeiad 2 puinites sifier dispenang tor licuid
Tl aeaivademes an these vwals will rermpuin Aoy

Step 2: Squccee Bottle A filling the TNT
Vial to o fesel] between the tao [
rappreimateis | 3- 1 droes | Cembs s

Step 3: Squeeze the conenis of Reagent €
it caps 1o L the TNT Reference i o
1 leve] Serween the 2 Tines. Genily mix

]
\-\.

x
-+

il
-

i
I

——

Step 4: Arer 2 nunutes. powir comens o
TNT Vial oo the T 11est ) side of the cup
assembiv. Pour the confenis ol the Refer-
ende visd onto the B side of the cup assem-
Bl Adlo Tquid v deain complietely
throieeh o bedh sides,

Sll.'p 5 Add approsimarely 8- 12 drosps ol
Reagent IF soluton vellow Canj inlo cach
side of the cop asembly. Drn completels

,1_‘\ _ .

Sl

Step 6: Add ssprovimately 5 drops of

Reageni F. soligion 1 biue capi 1o vacn

st o e cup assemoly. Be sure o sedd thus

solubnn smmediate ly 10 the second well atfter

addwon o the fimt wetl, Drain compietely.
%

A

1\_..-_“

Step 7: Read results when color of R fiedu
side aff cup assembly matehes the color of the
neterence bar of the Color Card. (The color
development tnwe is appoximanely (0
munutes @ TO°F. More Bme 15 reouimed 3
lwer wmperamrss and less ume = regursd

dt bagher femperannes. §
= - i
s e J )

S

COLOR CARD Maich the coloron the T

side of the cup assembly 1o the Codor Card
andior

iy DTECHTOR - Cuanutate the resih wsing

the DTECHTOR Muoter 150 [nsimurmend

Chreerutors Guide for complete mstrugsnens)

JHE g

Ser [nterprecatnon of the Test sevuon (pige 3)
ta derermiine concenention of TNT Equny-
lerts, Record result on o Cup Assembly
Iabetl wrid apply 1o the cup

Neve: Tor preeserve the codor for up o+ hours
toiptiowd s adid epprovingrely 8 drops of
Reagert £ sounzion ( eed cap) inte each side
af the cup arsemblyv. Dvaun compleaedy,

2

the DTECIHTTOR Meter Set Up

the DTECHTOR Tl sounges mus be
calibeued whenwver dee ety is omed on
Calibeators are provided with te meter for
this purpose, The Calibrator must be cleun
unid white (o oessre valid resules.

Step 1 insen Calibeator o the Meter

Head and hold firmly in pluce

Step 2: Press the Square Burton | time.
When calibration is complege

the meter will display. | @
step 3: Remove Calibrator and rerum it to
I Protective canmser, @
Dwsplay remains

Step 4: Press the Square Bunion 1 time 1o

select meter procram #| (Program @
W ke wsed for this D TECH test kit

Step 5: insert Cup Assembly (st} o the

Meter Head and firmly @

hold in pluce.

svove: The 1 m ile apper nehl commer of the
dispery wirdenw e Steps 4 & 5 corresponds
o the meter progreen anmber bemng used o

MR M eeter rededing.

e If the mmeser dispiavs WAIT™, remove
Cup Asremdiiy, Allow reference color to
Obiain the meter neadp

develnp further goud iy gt
For example . . . iy
Use the DTECHTOR Table (see page 3)

and the merer reading b0 détermine the
voncentration of THT.

SI.EF i: Press the Suua
Bunon | timse.

Step 7 Record resul then press Square
Button | uime while bolding the Cup
Assenibly in place.

Step §: Key in 3 digit Label. (Opooral)

Step . Remove Cup Assembly

Step 10 1nsert next Cup Assembly ite<t)
and repear Steps 3-9

L -

[rm
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PERFORMAMNCE CHARACTERISTICS

INTERPRETATIO™N 0F THI 11 =T The resulis frum
the B TECH TWT Explosives Tust Kitcan oe nterprzizd asng
vither the Color Curd sepplivd with the kil or fe DTECHTOR
and the table provided below . 12 the coie of the sest does ne

cxactly march a panel of the calor card. wee) nerpretation is
required.

the DTECHTOR Table

the DTECHTOR THT
Rample Heading Equiralents
ipph
Woarer B3 =5
L (R -
i« A0 [F.--23
Al - 73 13- 43
1 e
[ppm}
qoul LD <ILE
1-13 ha-1.5
[%-45 [.5-30
45 R0 -4
Hil - 75 4050
kil =5.4)

SEMNSITIMITY Tue DTECH THNT Exvnlosives Tes Kjrcan
be uned e g2liably messure T in the following ranges

SPECIFICTTY The D TECH THT Explosives Test B bus
been lested for cross-rouctivily with anaioguey und degraducien
products of TST and other cxplosives, The table below
semmarizes the cross-reactivite of these compounds in wale
samples using the DTECHTOR. & pasanve test resull may be
due to the presence of THT. cross-reactants of aiixtures of
compounds i THT Eguivalentsy. Somples tesung posidive for
T should be confiomed by saandacd methunds, The D TECH
TnT Explosives Test Kit hus been desiened o mininuze the
effect of environmental interferences. Sample pH. nitcate,
rircite and ammaniom do Ao effect st resulls.

Compound ICsp@ MDLP Cross-
ippbl  (ppbi reaclivity®

THT (2 A.6-trmirotouens | it 5 NA

Tetryld &5 L5 +

| A5-tnnitrobenzenc 25 i F -

Z-gmino-4 G-chnirotoluzne: 200 k1] +

2 4-dinitrotoluene =500 120 -

d-amino-2.6-dinitroinluene =506 =50}

2 a-dimiretoluens =500  =50K)

1 a-dhammonitnaoluens =500 =300

2-mitrophemal =5 =500

4-mirophenod =300 =5(K]

2 4-dinttrophenaol >50H =500

RO =301 =30H1

HiMxd =3[0 =)

Sample the DTECHTOR Cedor Card
Yeurzz ipphi £ L &5 SR
Sail 1pem Asc 50 e R

The SMinbmam Decnen Lo MO e she tost for THT 10 a
water sample is 5 ppe and incsnil o 003 2. The craph below
is utyprcul standard curve for the [ TECH TNT Eaplosives
Test Kit,

[ TECH TNT Explosives

Test kit Standard Curve

9]
il

i
3
41
A
207
LG

B} e

0 M = ah
TNT Eguivalants (pphl tn water

i

Parcem Rellectance Relative to Referenes

9 The IC=p e defingd az the concentration of compounsl
reciuared o prosduce 2 lesl fosponas equivaien! o 085 ol
[ AT L= el IR =

b The bimimum Detecnon Limat M DL s deliped a5 the
levwest cons=niraten g compoend that yveeids a posiase
(sl resull,

C A compound is consadered cross-reagiive when o
concentralion 1) times the SOL of TNT (3] ppin
vields o positive west eesulr,

o Chemecal Wames Totmvl imethyvl-2 4 f-ionstrspheny |-
rateamine ), RON chexahiydso- | 2 5w 505
tnazinel. HALY Towtahsdroa 4 35 T -leiranitrn- 13,5 7-
leraasiuing )

M- Mot Applicabie

TESTING MIGHER TNT CONCENTRATIONS

TNT concentrations oreater than the upper fimit of the tesl may
b determined by dituting the extract with acetone.  For
grample. ao extract from a |00 ppm sonf sample. processed
wing the 0 TECHTNT/EDX Sail Extraction Pac, may be
diluted 1225 in acerone and run in the Tt TECH TNT Explosives
Teal Bt The concentration of the undiluted sample 1 E00 ppens
15 deterrned by rauliiplaing the TRT canceniratian of the
diluezd szmple (4.0 ppmy by the dilution Gactor (230 For further
information, please call cur techaical service hotline [-800-
212-0342
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Mateniul Safery Data Shears (MSDS) have been supplivd with the purchase of this product, The MSDS shouwld be read
belore using this test. Dunng the exscution of the west, any excess TNT is absorbed into the Cup AssembBly absorbant
plug. It 15 not retained on the surtace of the Cup Assembly,

In this section we have emphasized health and safery precautions that should be foliowed when handling these solu-
tions.

PROTECT EYES WITH SAFETY GLASSES
PROTECT SKIN WITH PROTECTIVE GLOVYES

Associated Hazards
Yay be irmitating 1o skin, eves. and mucous membranes

Symptoms of Exposure
May be imitating on contact with skan. eyes, and mucous membranes,

First Aid Measures
CET MEDICAL ASSISTANCE FOR ALL CASES GF OVEREXPOSURE

Shan: Wash thoroughly wath soap and warer.

Eyes: immediately flush with water {or at fvast |5 minutes.

[nhalation: Remove w fresh air; give artificial respiration if breathing has stopped,
Ingestion: Ger immediate medwal anenton: if conscious, give warer (Teely,

QLALITY CONTROL

Al TECH Test Kuts are thoroughly quality controlled and manufactured at Straregic Diagnostics Incorporated’s
GMP facility. All products undergo extensive validation and field 1esting to assure accuracy and reliabiliy,

Adl lents of product are thoroughly quality controtled to consistently meet the published specification.
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SUBJECT: Risk-Based Concentratian Table, January - fune 1995 ;

FROM: Roy L. Smith, Ph.D., Senicr Toxicologist %Jr%\

Techrucal Support Section (3HW13)

70! . RBC Table Mailing List

Anached is the EPA Kegion I Risk-Based Concentration (RBC) 1able, which we have
distributed quanerly to all interested panies since 1991. Please see below for some imponant
announcements concerming changes in the Table and administirative issues with our mailing list.

Major Changes tn this Issue of the \RBC

s IRIS ana HEAST have matured, and EPA has revised them ar a decreasing rate over the
last few vears. Lately, sach gquanerly RBC update has been virtually the same as its
predecessor.  Meanwhile, the mailing list for the RBC table has expanded exponentially
and the quanerly mailings have become a substantial burden to the Region. Upen
reflection, we've decided 10 change 1o sermi-annual distnbution. We think this change wiil
extend our ability 10 keep producing the RBC table, while having little effect on the
table’s usefulness. (For example, there have been no changes 1o toxicity constants in IRIS
or HEAST in the three months since the 4th quaner table was published.)

2. The RBC table now includes soil screening levels (SSLs) tor pratection of groundwarer
and air. Most of the new entries were taken directly from EPAJOSWER's newly praposed
55U guidance decument. We've added some additional SSLs based on the same proposed
methodolagy. Sources of SSLs are noted in the table. 5SLs incorporate alt the same
exposure assumptions as RBCs, plus many additional assumptions needed for inter-media
extrapolation. 55Ls are therefore distingt from RBCs, and should be used only in the
framework proposed in the OSWER document. If you have not vet seen this proposal,

you can obtain it from NTIS (70348734650, as document numbers 9355.4-1, PBSS-
963530, or EPAS40/R-54/105).

Administranive fssues

Our situation on the administrative front can be summarized in one ward—"HELP"!! The
RBC mailing Hst now includes more than 1300 recipients and we are expenencing sigruficant
problems with our current "delivery system.” We would appreciate vour suggestions for making
our future mailings more efficient. We are also exploring the possibility of providing access to
the RBC through an electronic bulletin beard and wouid like vour feadback on that idea. In the
meantime, we will be examining ocur current mailing list and limiting future mailings to one
individual per organization; we nesd your help in distributing the RBC within your organization
if there are others who wouid like copies.
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We nave instalied a new phone jine 10 heip with your quesnhions abcut the RBC: 215-557-
1116 This 1s Anna Poulton’'s number and it has a voice-mail svstem 10 :ake vour cails if we're
not availabie. Please limit your questions 1o RBC issues; if you have a question abour applying
the RBC 10 a site, please call the EPA Regional office handling the project.

Thanks tor vout patience and ccoperation with these adminusirative issues!

Minor Changes

I As many have requesied, the soil ingestion rate for commercial/indusinal exposure has
been revised to inciude EPA’'s national default assumpuion that only 50% cf ingested soil
1s associated with work. The worker soil exposure is now fullv consisient with EPA's
standard expesure factars for Supertund.

bed
v

Many callers have complained about the lower case ‘¢’ and ‘o’ nowations on the table,
which can't be easily distinguished. All such notations have been capitalized.

Sull the Same

The table contains reference doses and carcinogenic potency slopes (obtained from RIS
through January 1. 1995, HEAST through March 1994, the Supertund Health Risk Technical
Suppornt Center, and other EPA sources) for nearly 600 chemicals. These toxicity constants have
been combined with "standard” exposure scenarios to calculate RBCs - chemical concentrations
camresponding 1o fixed levels of nisk (i.e., a hazard quotient of 1, or lifeume cancer risk of 10,
whichever occurs at a lower concentration) in water, air, fish tissue, and soil

The Region 1] 1oxicelogists use the table to screen sites not vet on the NPL, respond
rapidly to citizen inquinies, and spotcheck formal baseline risk assessments. The background
materials provide the complete basis for all the calculations, with the intent of showing users
exactly how the RBCs were developed. Simply put, RBCs are risk assessments run in reverse.
For a single contaminant in a single medium, under standard default exposure assumptions. the
RBC corresponds to the target risk or hazard quotient.

The RBCs also have several important limitations. Specifically excluded from
consideraton are (1) transfers from soil to air and groundwater, and (2) cumulative risk from
muitiple contaminants or media. Also, the toxicity information in the table has been assembied
by hand, and (despite extensive checking and years of use) may contain errors. [t's advisable to
cross-check before relying on any RfDs or CPSs in the 1able. If you find any errors, please send
me a note.

Many people want to know if the risk-based concentrations can be used as valid no-actien
levels or cleanup levels, especially for soils. The answer is a bit complex. First, it is imponant
10 realize that the RBC table does not constitute regulation or guidance, and should not be viewed
as a substitute for a site-specific risk assessment. For sites where:

L A single medium is contaminated,
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6.

A single comanunant contnbutes nearly zll of the n=aith nsk,

Volatilizanon or leaching of that contarmunant from soll i3 ¢xpected not o be
sigruficant:

The exposurs scenanos used n the RBC table are appropnate [or the site;
The fixed risk levels used in the RBC table are appropnate for the site; and

Risk to ecological receprars is expecied nat o be significant;

the nsk-based concentrations would probably be protective as no-action levels or cleanup goais.
However, to the extent that a site deviates from this descnpuon, as most do. the RBCs would not
necessarily be appropnate.

To summarize. the table should generally noi be used 1o (1) set cleanup or no-acuion
isvels at CERCLA or RCRA Correcnve Acnon sites. i2) substitute for EPA guidance for
areparing baseline risk assessments. or (3) determine if a waste is hazardous under RCRA.

Attachment




Background Information

Development of Risk-Based Concentrations

General

Separate carcinogenic and non-carcinogenic risk-based concentrations were caiculated for
each compound for each pathway. The concentration in the table is the lower of the two.
rounded to two significant figures. The following terms and values were used in the caicu-

EPA Region [II Risk-Based Concentration Table

e ) Roy L. Smith, Ph.D.
\'-"EPA Senior Taxicoiogist
February 9, 1995

latons:

Exposure variables Value Symbol

Creneral:
Carcnogenic potency slope oral (ruk per mgkg/d): * CPSo
Caranogenic potency slope inhaled (risk per mgkg/d): * CPSi
Reference dose ol (mgigid): * RDo
Reference dose inhaled (mg/kg/d): * RIMi
Target cancer ruk: lesB6 TR
Target bazard quotiear: 1 THQ
Body weight, adul (kg): M BWas
Body weght, age 1-6 (kg): 15 BWc
Averagmng lime carcmogens (d): 25350 ATe
Averagmg lime gon-carcmogens (d): ED*365 ATa
inhalation, adolt {m3id): 20 TRAa
lnbslation, child (m3/d): 2  [RAc
[abalation [aclor, age-adjusted (m3-y/kg-d): 11.66  [FAad)
Tap waler ingestion, adult (L/d): 2 IRWa
Tap waler mgestion, age 1-6 (L/d): 1 IRWe
Tap water mgestion factor, age-adjusied (L-y/kg-d): 1L.08  IFWadj
Fuoh ingestion (g/d): 54 IRF
Soil ingestion, sdult (mg/d): 100 IRSa
Soil mgestion, age 1-6 (mg/id): 200 (RSc

" Soil ingestion facior, age adjusted (mg-y/kg-d): 11429  [FSadj
Exposure (reqguency (dv): 50 EFr
Exposure duration, total (y): ¥ EDot
Exposure duratiog, age 1-6 (y): 6 EbDe

| Volatdzation factor (Lim3): 05 K
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()

Exposure vanabies Value Symbol
Decupananal:
Exposure frequency (dy) 250 EFe
Exposure duration (¥): 3 EDo
Fraction of contammated sod mgested (uniless) 0s FC

*: Conlaminani-1pecific toncologial consuants. The proniy smoag sources of toncclogical constants was as
foliows: (1) TRIS, (2) HEAST, (3} HEAST aliernative method, (4) EPA Soperfund Heslth Risk Technical
Sepport Center, (5) withdrawn from IRIS or HEAST, aad (6) other EPA documents. Each source was used
only f numbens {rom bigher-pronity sources were unavailable. The EPA Superfund Heahbh Risk Technicul
Suppor Center, pan of the Chemucal Mxtures Branch of ECAG-Cincmnnau, develops provsicoal R{Ds and
CPS1 oa request for contaminants not m [RIS or HEAST. These provisional values are labeled "E = EPA-
ECAQ provaionoal” in the table. It is possible they may be obsolete. If one of the "E” constania & amportant
10 a Superfund risk assessment, consider requesting, through a Regional risk assessor, a new provisional value.

Age-adjusted factors

Because contact rates with tap water, ambient air, and residenual soil are different for
children and adults, carcinogentc nsks dunng the first 30 years of life were calculated using
age-adjusted factors. These factors approximated the integrated exposure from birth unul
age 30 by combining contact rates, body weights, and exposure durations for two age groups
- small children and adults. The age-adjusted factor for soil was obtained from RAGS IB;
the others were developed by analogy.

Air inhalation
2w _ EDc [RAc | ( EDtor - EDd - [RAa
FAag) o™ = Bwve 5Wa

Tap water ingestion
Wa'df Lrv EDCIRH"‘C' lEDmr—EDﬂme

i HWe BWa
Soll ingestion
IFSadi EDc - iRSc ( EDrot - EDd - [R5a
=rr = = "
Y g BWe EWa

Residential water

Volatilization terms were calculated only for compounds with a mark in the "VOC column.
Compounds having a Henry's Law constant greater than 10* were considered volatile. The
list may be incomplete, but is unlikely to include false positives. The equations and the
volatilization factor (K, above) were obtained from RAGS IB. Oral potency slopes and
reference doses were used for both oral and inhaled exposures for volatile compounds
lacking inhalation values. Inbaled potency siopes were substituted for unavailable oral
potency slopes only for volatile compounds; inhaled RfDs were substituted for unavailable




EPA Region [] Risk-Besea Concentrunon Table: #.L Smuth (Februarv 9. ]995) 3

oral RfDs for both volatile and non-volatile campounds. RBCs for carcinogens were based
on combined childhood and adult exposure; for non-carcinogens RBCs were based on adult
eXposure.

Carcinogens
TR- ATc - 1000 &L
REBC 2L = . : . : ok
L EFr - ({ K+ [FAaay - CPSI] - Z‘Waq’; - CPSo) )
Non-carcinogens
REBC THG BWa- ATz - 1000 ﬁ_:_
L " err . fpwe | K IRAa | IRW.
\ " RD: RiDo
Ambient air _

Oral potency slopes and references were used where mhalation values were not available.
RBCs for carcinogens were based on combined childhood and adult exposure; for nop-
caranogens RBCs were based on adult exposure,

Carcinogens
' : 1000 &£
RBC % - e g
Non-carcinogens
ey - BRI T g
Edible fish

All RBCs were based on adult exposure.

Carcinogens
RBC- 'E o IR BWa: -'4-_2-¢
EFr - EDvor
1000 L
Non-carcinogens
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Commerciai/industrial soll ingestion

RBCs were based on adult occupational exposure, inciuding an assumpton that only 50%
of total soil ingestion is work-related.

Carcinogens
RBC mr _ m HWa AT‘:
EFo EDo - Roa . G EPSo
106 =
L
Non-carcinogens
¥  EFo- EDo- - FC
10¢ f

Residential soil ingestion

-

RBCs for carcinogens were based on combined childhood and adult exposure; RBCs for
nog-carcinogens were based on childhood exposure only.

Carcinogens
REBC ™ - TR AITE
€ g I eps
107X

Non-carvinogens

Development of Soil Screening Levels

General

Iz December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil
Screening Guidance (Document 9355.4-1, PB95-963530, EPAS40/R-94/101, available through
NTIS at 703-487-465C). This draft document provides (1) a framework in which soil
screening levels are to be used, (2) a detailed methodology for calculanng soil screening
levels, and (3) soil screening levels for 107 substances.

Consistent with this new guidance, the risk-based concentration table now includes two
columns of generic soil screening leveis (SSLs). OSWER's 107 propesed soil screening
levels have been added verbatim. In addition, the proposed SSL methodology has been
used to calculate soil screening levels for more substances, which are also inciuded in the
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new table, The table cleariy distinguishes the OSWER SSLs from the "unofficial” ones,

These SSLs provide reasonable maximum estimates of transfers of contaminants from soil
to other media. One column contains soil concentrations protective of groundwater guality;
the other contains soil concentranions protectve of air quality. "Protecave” is defined in the
same terms as the nsk-based concentranons for tap water and air -- that residential conmact
sceparios will yield a fixed upper bound risk of 10® or a fixed hazard quotient of 1
(whichever occurs at the lower concentranon).

OSWER's 55Ls should be used only within the framework propased in the guidance document.
The additional SSLs inciuded in the RBC table are intended for the same uses {although they

obviously carry fess weight than the formally proposed numbers).

The SSLs are based on the following assumptions:

Input varisbies . Value Symboi*
Surface soil moniure conreat (g/g) 01w,
Vadose zone sod momture content (kep'kg) 02 W,
Surface soi bulk degsity (g/am’) 15 pa
Vadose zone sod bulk deasny (kg/L) 15 p.
Surface soil particle density {glem®) 65 p,
Vadose 10me soi partide deasity (gram’) r X o 1
Total surface sod porosity {L pore /L soi) 043 N,
Total vadose zone soil porosity (L porefL sod) 043 N
Air-[illed surface 3o porosity (L aie/L sod) 028 @,
Water.filled surface soil porosity (L water/L sod) 015 @,
Air-[lled vadose rone sod porosity (L ao/l sod) 013 @_
Water-filled vadosc zoge sol porosity (L watet/L sod) 030 &
Orgapic carbon {racion of surface sod (g'g) 0.006 FOC,
Organic carbon {raction of vadose zone soil (g/g) 0002 FOC,
Dispersion {actor for 05 acres (g/m’s per kg/m’) 351 Q<
Paniculate emssion acor (m'/kg) 6.79¢+08 PEF
Exposure mterval (1) 950e+08 T
Dilution-atteopuation [actor (unitless) 10 DAF

*: Symbols were adjmsted, varmables were rearranged, snd derved and cheoual-speafic varmbles were omxied
for simplicity and clarity, Preseatation of the mput varmbles i & single table using the same 1erus as @ the
OSWER SSL document would bave been confusing. The terms used here are generally smiar to OSWER's,
and cao easily be compared with the SSL pudance document.

With two exceptions described 1o the following section, SSL calculations were based on the
same algorithms presented in the OSWER draft SSL guidance document. For details of the
calculations {and for general background information on SSLs), | strongly recommend
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consuiting that document. The "unofficial” SSLs were developed under the following
conditions:

Soll Screening Leveis for Inhalation

[nhaled reference doses and poteacy slopes were used if available. If inhalation values were
not available, oral RfDs and potency slopes were substituted. SSLs were calcuiated only for
substances for which aqueous solubility, Koc, Henry's Law constant, and diffusmity in air
were available, SSLs were calculated only for substances for which a volatlization factor
could be calculated. This was done because OSWER's large proposed particulate emission
factor rendered it pomntless to estumate SSLs for particulate emissions alone. The final
calculated SSL shown in the RBC table is the smaller of the nsk-based SSL and the scil
saturation copcentration. All caiculated SSLs were rounded to 2 significant figures.

The OSWER risk algonthms for inhalation were revised in order to be consistent with the
rest of the RBC table. Only calculated SSLs were affected by this; SSLs propased by
OSWER are presented verbatim, Calculated SSLs for inbalation of carcinogens were based
on an integrated lifetme exposure rather than adult exposure. SSLs for inhalaton of
noncarcinogens were based an adult exposure for 350 days per year rather than 365 days per
year. The following algorithms were used to calculate inhalation SSLs:

Carcinogens
¥ EFr - [FAad \_tljﬁ 7,%5,’ . CPSi
Non-carcinogens
SSL = . THQ - BWa- ATn - RID/
iy : : At w kA
EFr - EDtor IRAa {-._W" BEH

Soil Screening Leveis for Groundwater Use

All algonthms were as proposed by OSWER. MCLs were used as target groundwater
concentrations if available. If MCLs were upavaiiable the nsk-based concentration in the
"tap water” column of the RBC table was used as the target groundwater concentration. All
SSLs for groundwater are based on 2 dilution-attenuation factor (DAF) of 10. Since thess
SSLs scale lincarly with DAF, the SSLs for DAF=1 would be ten times lower. They were
omitied to conserve space. All groundwater SSLs were rounded to 2 significant figures and
capped at unity.
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APPENDIX E
SAMPLE LOG SHEETS/COCs

E.1 - SURFACE WATER/SEDIMENT
E.2 - SOILS

E.3 - GROUNDWATER

E.4 - QA/QC

E.5 - CHAIN OF CUSTODIES (COCs)




E.1

SURFACE WATER/SEDIMENT




SINGLE SAMPLE LOG SHEET

Page _L nf’Zr

3 Surface Soil

B Sedimsnt
O Othar

Project Site Name: JME,TAH HE‘H’

Project Mao.: 5 2 l;_’({_i

1 Subsurface Sail

2 QA Sample Type:

Sampie 1D No.: _S 25 -S0aol

Sampie Location:

SummmBw___j'l..‘.l.iﬁﬁﬁfr

C.0.C. No.:

¥R

Sample Methad:
5- = WLNE'L

L

¢ Composits Sample Dats. =

Sample

Time Enhrfbﬂennﬁm

Depth Sampled:

0-6

7-22-4C ©

Sample Date and Time:
240

——

& Grab
O Composita

Type of Samale

O Grab-Composite
O High Concentration
3 Low Concentration

—

s A

?::%‘Wm nnr;o,?_;:.:___w”_ .'I.-

e

T e
Color

Descnption: (Send, Clay, Ory, Moist, Wat, ste.l

(LAY EY Scad L1y ST

Efciu] -GRAY

AReee T SVUOA

© Anslysis: Contsinse Raquiremants | Collectsd /) | Map:
2 | 202 ded

TAL veTaLs S0 CN \ Mp2 Jal

TO fnicy 1he; [Nk, \_ B0z SAn

ﬂﬁ?nﬁm SLJon lll.'l'"[h'i ok

SPARE L@ MM.[ A

s KT 'JHHFH

Obsarvauons/Notes:

Sanardl 0 Covent®l AT

et S’

§67 ~6

L | Signaturedis):

Nad G \r/ .




SINGLE SAMPLE LOG SHEET

Fage of

5240

Project Mo,

Project Site Mama: IM{E_E A ﬂ EAY

Surface Sail
Subsurfacs Soii
Sediment

Other

CA Sample Type:

nomO0O

Sampled

C.0.C. No.:

Sample 1D No.:

Sampie Location:

b= 00 %

Ev;

Mﬁﬁﬁﬁﬁﬁc,f/ffuf -
X 5A

Sample Mathod: o . Camposite Sample Dota ‘
2.5, TRowel Sampie Time Color/Description
Depth Sampled: et

P I '_'_r._...-'—"_ e
Sample Date and Time: P

| 2
F20-95@ Mmoo =
Tvpe of | B i

= Grab =

3 Camposite - o - S v—l——

3 Grab-Composita g e o Cea SampleDats. 0

g::“g“ E‘J“GB""E“U“ Color Description: {Ssnd, Clay, Dry, Molst, Wet, ste.}

¥ Low Concentration

BRown 42A1 | AAMEY SAND whTH Sl

“ Anshysis.

s

. | Containes: Reguiremants’

Cotected (77 | Map:

1330 Ng N NG et

|{ SN NGy MHE

| —EL2 SAR

A MeiolS SM N

APPend x T® JoA

|~ ¢ F S

Afrrg o [ suon

=)

Chservations/Notes:

BDeplicate af

M5/MSD

| signature(s

BLL%;G \/oﬂ’




SURFACE WATER
SAMPLING LOG SHEET Page ; -~ of z

Project Site Mame: IMDIJ?N /f-’-‘;ﬁ i
Project Na.: 52%0

Sample iD No.: SZ5- Swog)

Sample Location:

C Sprng 0 Pond Sampled B"”M
O Stream O Lake

B Other AT =43 La:fc:a"l:c-k.-']

O QA Sampie Type: C:0.C. Na.: ,’\‘\r 6H

e e
3 e e R Tt S e et
e 3~:¢;mmgﬁm§~%wiﬁﬂ :

e [
q?,z,qg@ 1130

_SL. | Temp.(°C)|
TG 2L &

s s

R R
e

APy (E GolATES Het
Aftrgdix T <Jom { LY amped
| NC /oG,

A th
——

EPlocwes, we PETHW S
Tl - wiel
MeTulS - Dissolued
. FANpE= =
Sy 1P —_— 250 v (B
0% i
TN He S, ‘
Mo, MO Hy <Oy Fom| ALY
Observatiopns/Nates:

17 <& e
TOC/ My & s 250 L Awd

Lont L

il

Wﬂmﬁff‘”g “*’””"’*"”""‘-’-‘*/W
L | W ;-.,HZ.‘-"‘H‘L.-'"% i i

2-4o kL nat

L ol

Hpo-, L LT P

WATER St § ¢ T~ 13

h "}mw??ﬂ“wﬁ}?f&%"’ﬂ&:.ﬁ'ﬂiw :
s B LR : g‘"
S R e i f‘ Q'?

MEIMSD Duplicata ID No.:

srm

e T .
S0 ] Signature
MR 1 S iy e e e R

FDos \“JM \! c‘:g.,f

TBD:. To Be Datgrmined




SURFACE WATER
SAMPLING LOG SHEET Page of

Project Site Name: INI]IH.M /J"Eﬂ ) Sample ID No.: 'F ngé
Project No.: g FZ- Q‘O Sample Location:
O Spring 0 Pond Sampled By: ﬁ_&.&&ﬂ&&,{ kﬂi e

O Stream O Lake
B Other \aTrf s |aralich %59
L] QA Sample Type: C.C.C. No.:

\ LT Ampieg

EXProsves NG, PETN —_— b
HNO 1 o7 ey

METals —TeTel

peials 0. S<elvd HMO,

CYAaNOE NACH

S, EE: i I Zeoeny Fult
1ox W S, " N
TN o SCu e

NG, [Wey s SOy C%omm feld
u-ht’;rz_am?: l‘l-‘:l":“-l \ Ta0 M;hmﬁ"g

Dublaca™ ©F ©Z5-Sucn|

Applicable: - e et
Glrcla 1 Applic able: B S i | Signatures):

MS/MSO | nmnm- ID No.: — E.LV() [ \/ P[}

TEBD: To Be Determined




SURFACE WATER
SAMPLING LOG SHEET

Page Lﬂf Z

Sample 1D No.:

Q2= - S0

Praject Site Name: 0T AL
Project No.: 6?—"?0

O Spring Z Pond

J Stream T Lake

F Other atep cMer licahor

Sampied By:

J QA Sample Typs:

Sample Location:

osT

C.0.C. No.; ﬂi [’{ Q>+C

.:Dunhn::atu 10 No.:

n:-— ‘ZE_E:,E‘._::'.&-*;,-*_II_Q:'_'. e
. Date snd Thae
U U<S @ |3YS
~pH SE.- Tw {%Cr}
ﬁ.m p 68 | Les
AP D T2 \UoA R Cl 3- Al UAL o
ARewD ¥ <NGA - \ LT Ambez
. I I; f! !g — . Ls .
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SINGLE SAMPLE LOG SHEET 2 2/
Fags -~ of _

Project Site Name: __LA/) T Ap/ HE:‘?F’ Sample IDNo.: _ 525 S 0Q07

Project Mo.. S ZQD Sample Locauon:

Other
CA Sampia Type:

— Surface Soil Smplmﬂw__/llwg/%ir
2 Subsurface Soil ’

_I_ Sediment C.0.C. No.: HLA

L

o |

Sampie Methog: S ] e
£ 5 TRcwetl Sample Time Color/Description
Deptn Sampled:

O-6"

Sampie Data and Time:

Ll
Q2195 O 1Yap Bﬁ’”

Tvoe of Sample /’}'
@ Grab
0 Compasite {_’H’p— — m—eeee
O Grab-Composite B Gk S) e
g High Concentration Calor Descrigtion: (Send. Clay, Ory, Moist. VWet. sto.)
Low Concentration
[TAN - BRow N giny TEsLT, Fuw < anel
=  Ansysls. | Contsinee its| CoBected ] | Map:
3330 e NG N Pein] |- Suz 1AR il
¢ Nd» No . £ BT
AL WeTges SM CN - Hop AR -
Adnpx [ VoA -* - =
5 E — { L1} L ,'..f
| i e Gepil Eolg [~

Observations/Notas;

LHwple coliee [pel T walrz <MY 2c/23 R

E.. Ap » | Signature(s):
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W‘m SURFACE WATER
=) e SAMPLING LOG SHEET P ‘ > L
Froject Site Mame: TNDIH’N /rffEk‘?ﬂ Sample ID No.: S 25-SWao 3
Praject No.: 5_2—45'0 Sample Location:
[0 Spring — Pond Sampled By: Mﬂﬁ?fl H‘f-?ié. /.VUST
Stream L Lake :
O Other %BA
O QA Sampla Type: C.0.C. Mo.:

Tt e S
R D

b
St A S 0

evd Test v T

Sumpre coltocted Flem STaeAm Ne2Z GuTet =py 7

2~ "‘[C.IMI Wi

APPEMD e [ SNc A T { LT AmBer
NC /nG — b »
EXDLe5wes WE PETN — i .
METRLS - “bTﬁr: e, \ Ly ol
INETALS - Bi4sceuen HLG - " "
CANOE MAoy A W

Qoy {Pay — L~2 50 pml [PpL~
Tox Wy Sey i -
Tew W, <0 ¥ T

PGy /NGy HySCy ) BGmt Py
Observations/Notas:

T6e I NHA 5y 1- 250 m\ AnBZ
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e
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—
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SINGLE SAMPLE LOG SHEET
i L

Project Site Name: __LA/0 T An HEAP Sample IDNo.: _ 5 25 - € h(Cp3
Project Na.: 5 2, QQ Sampia Location:
00 Surface Soi Sampled By: [ ARSH AL / YosT

0 Subsuriace Soil

B Sediment €.0.C. No.: ’ﬁ" GA

O Other

L QA Sample Type:

Sample Method: %}ﬁﬂww ' Composite Semple Oata .~
S 5 TRow'lL Sample Time Color/Description

Deptn Sampled:

0-¢" 5
Sample Oate and Time: \

Azz-95@ M3
Tvpe of Sample _
™ Grab —
J Composite —_— et
O Grab-Compasite %ﬁ*ﬁ"ﬂl‘f"?""ﬁ&i
[J High Concentration Color
i - ARcw u) Cle- TEACE ST sand

= Anslysis: | Contsiner Raquiremants | Coisated &/} | Mao:
§330, MC by M Pryy | 12 BOF Jar
mclﬂui:kkja _NHa =2 2
TAL MeTags, sN CN | - Hee Tae
APEsGue X JaA t - .
APferci.x IR SuuA L’ i
. Crows [ e | T Ten et

Observations/MNates:

Sampi? (clecTed TRem STReam aeak WyTet /0T 7 - A

MS/M Dupiicate ID No:




SURFACE WATER
SAMPLING LOG SHEET

Lal

Page

Project Site Mame: M
Project No.: !5 24{0

Sample IDNo.: S 25 -"Swino Y

Sampig Lecation:

O Spring O Pond Sampled By: ﬂﬂgﬁ.&&gg /[ YosT
% Stream D Lake

O Other %

[ QA Sampie Type: C.0.€. Mo.: &_‘}L

- T A fﬁf\w

H Dats and Time

818 45 & woo

pH | 8B | Temp. (%€ Tu
L€ | 2L i\t .5

Modo & UOA hey Z-Ho i wAL v
APRosd .y [F <uUOA —_— - LT Amfrg ¥

! : ! !; A e 1

T (BS N e s . e

METALS - Tza) pMo s - 'LT fue ¥ 2
[METALS ~ D s<oluEn HNO i 4
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Sex, /P — |- 1Scmt oLz £
1o ¥ Wq ooy s '
Te M W, Seu - 2
NGOy D Hy, S |-t ml by /
Tocinty et B
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SINGLE SAMPLE LOG SHEET ,
Page L uf/Z""

Project Site Name: IM{}J’AM HE,QIJ Sample 10 No.: _ S 25 5 D004

Project Mo.: S 2.%:?{3 Sample Location:
O Surface Sail Sampied By: M#R?Hﬁm.r/i/os ¥
0O Subsurface Sgil
B Sediment C.0.C. Na.: ’% ? f}
I Other "
O QA Sample Type:
Sampie Methoo: oo
S5 TRowst Sample Time ColoriDascription
Deptn Sampied:
C} _E) i _
Sample Date and Tima: s i
32515 @  ledg I
Type of Sample ~ )
& Grab
O Composite e - R R R
O Grab-Compaosite : i i Sample Dt -
0O High Cancentration Color Dascription: (Sand, Clay, Drv, Moist, Wet, sto.)
7l Low Concentration
: Bloan LAY SAMO Y, STY LAY
| Ansysis. " [Contsines Requirements | Collectsd ) | Mar:
T N6 NE, NGO P Ta |- Be® Jag 4
v - 7
.IQC_\NﬂI_‘ N-’l’x__. MNHz ¥ ‘e L
TAL wemle SAL O |-HOE TAR v
ANpK I oA » /

ARennx TE Suca s 4

Ubservatons/MNotas:
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- Signatureis):
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SINGLE SAMPLE LOG SHEET -
Faga i of

Project Site Name: IM{]I

a‘-i.fu'_ /‘Jrfa-"?ﬁ' ‘ Sample 1D No.: §OS = WWOE —(C0|

Project No.: S 2€0

Sample Locatiom Mﬁ

Surface Soil
Subsurface Soil
Sedimant

Cthar

QA Sample Type:

OO0 m

Sampled By: f’rl{ﬁtﬁ": i He {/HJE i
C.0C. No.: ?3-'4

Sample Mathod:

SPLET ng,u

1 Céamposits Sample Dats e
Sampls Tima C-:]lﬂr.*l:l'escnpttn

Depth Sarnpi&d "

Sam ta and Tima:
‘Je M {210

xue of Sampla
I Grab

O Compaosite

O Grab-Compaosite
O High Concentration
O Low Concantration

T e o e e
ERiEE Y "h‘g‘:}%};@é:‘.‘;"
e ka  ry

Cnlcr Description: {Sand. Clay, Dry, Moist, Y¥at, atc)

PPEM T.E Uoh |

[T STir ¥ S Aanl) m/.{ff.ﬁw £
artiniits | Collacted t) | Map:”

e T
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. __ Yol « 7 2
o, Moz fpses ks B B
fad fimf ;uf:ﬁm “Eai <

Observations/Notes:
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MS/MASD | Duplicate ID Nu

FOp3




@ SINGLE SAMPLE LOG SHEET
Page of

Project Site Name: ___LA/0 T A HE'{W Sample (D No.. FDC) i "
Project No.: __ 5 L Sample Lacation: zﬁfvﬁ'-'g é
W Surface Soil Sampled By: r‘rlfﬁ kS Hi /E"
@ Subsurface Soil 'y
O Sediment COC No_ S/}
0 Other
O QA Sample Type:
Sample Method: % " Composits Sample Data
E Sample Time Color/Descniption
Depth Sampled:
0 4"
Sampley Dape and Tima: ol
as I5tF
i f Sample
O Grab
® Composite T — — — e —
O Grab-Composite e R e R Giraly Semple Date - R
3 High Concentration Colar Dascription: (Sand, Clay, Dry, Melat, Wet, stc.)
O Low Concentration

~ Anslysis. | Container Requiremsnts | CoBected iv) | Map:

e e

7 ler————1 &
ot

=&
. Y
|

e

Observations/MNotes:
SIEIBy DuPlicaT” OF So0S MmWeoi-ca

/]
.m,- if Applicables: <o o e e | SignftyfefS),
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SINGLE SAMPLE LOG SHEET

P-n-_z_ﬂfé.

Project No.: SZ((CJ'

Project Site Name: J-E{& LA~ f:‘l_'i' AP

-

Sample 1D No.:

9506 -~ My 0} ~o02

Sample Location:

W Surface Soil

B Subsurface Soll
0 Sedimant

O Other

O QA Sample Type:

Sampied By: L !

3A

Z.0.C. No.:

&

i

O Grab-Composite

Sample Mathod: S @%
E EI 77T § Poor Sample Time Color/Description
De amplad: /
f
| «”
Sampip Data and Time:
W Grab
[} Composite —_
FoerEast T Grals Sample Data - SR

g:"liuh gmmmﬂ Color Description: (Send, Clay, Ory, Momst. Wal, ste.)
ow Concentration "
- R omn ‘§Iu_r_‘24£ﬁz/&ﬁ ¢ —posst
Mﬂpl&%ﬁg{;m{c o¢ Requirsments | Coliected (/) | Ma
[ p_tg; @a} il
- 7 ‘—1" —
o&
PPen T2 VOR -/ =~
/
Obsarvations/Motes:
Clrcle if Applicables: — [ signdiyfeff:
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SINGLE SAMPLE LOG SHEET

Pagn of

-

Project Sita Mama: IM{]IA,-LJ_ /YJEH?P Sample ID No.: Fhod

Project No.: 5 2-'§5’U' Sampis Location:

W Surface Scil Samplad By: r’r!’! il o it r e cT/VL's r

O Subsurface Soil 2

O Sadiment C.0.C. No.: A

O Other

B QA Sample Typs: _(,Plitate
i e 7 ComposteSampleDaa 0
SRLTEPank] f 55 TfRuwer Sampie Time Color/Description

Depth Sampied
Heo

Sampla Data and Time:
9J-20:48% o oo
Typa of Sampl
g Grab
] Composite
O Grab-Camposite i
O High Concentration Colar
M Low Concentration

© Oreb Sample Data .

Description: iSand, C'ay, Ory, Meiet, Wet, stc.)

 Andlyaia 0 | Container Requiremants | Collected () | Map:
RFR*NGm IX g Hp? 3ae
APEEYN X T SUoA = £

Observations/M™Notes:

Feu Quplicate aF SOS - Mwdl— .
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MS/M5D | Duplicate {D No:




SINGLE SAMPLE LOG SHEET

£S5 Page _L of _2._

Project Mo.: S 2 &g

Project Site Name: __JA/DTAx HEA?  Sample 1D No.: ®5E"Q)_'fw{ ~0/

Sample Location: _ﬂEEﬂ g’

W Surface Soil Sampled By: _/'ﬂ_&S_ML_IZL_
O Subsurface Soil
O Sedimam C.0.C. No.: 'B?fﬂ
O Other
O QA Sample Type:
Sample Method: b Composite Ssmple Osts i e
gﬂ T x a gm ~ Samole Timea Color/Description
Deprh Sampled:
i
0-2
Samp te and Time:
% g5 425
| Type of Sampls
W Grab
O Composite - e ; T s LR
0 Grab—Cumpunu Fﬁ(,—?;z,“ i ‘:.#WWM‘* e f*i%??ﬁ
3 High Concentration Color Description: (Sand, Clay, Dry, Moiar, Wat, ste.)
O C
- Anslysis Containse Reguiremants | Collectad (/) | Map:
To <, Ne, Moﬁ [Nl Lot -
T [T
o ETA AL M !
SPAR K 5 ( -~
=%
,,?,.ﬁ e '
Obsarvations/Notes:
Clrcls #f Applicable:. Wil: W
MS/MSD | Dupiicate ID No: s 6
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SINGLE SAMPLE LOG SHEET

Paga of .

Project Site Name: IMﬂIﬂM ;“Irf’ﬁi? Sampie ID Nao.: ¥ Dﬂﬂﬁ?}
Project MNa.: 522{0 Sample Location:

W Surface Soil Sampied By flfﬁfagffﬁ.{.t /I:’KUF?'

O Subsurface Soil :

OO0 Sediment C.0.C. NMo.: Z A

O Other

O QA Sample Type:

Sample Mathod: m‘%%%w ~ Composits Semple Data f e
SPLT SPeow 55 Tfowe | Sampie Time CulnrfDescnptmn

Depth Sampled:

e il

Sampie Date and Time: \ A ,.r-""’-’-

q-8-45 & O

Type of Sample /
& Grab
O Composgite /”r —— = o
] Grab-Compaosite "{\ .:-?E?ﬂ i Grab Semple Data 0 e
O High Concentration Caolor Description: [Sand, Clay, Ory, Moiat, Wat, stc.)
k# Low Concentratian
[ Areyais - [ Co tainor. Reguiremanty _ Collectsd () | Map:
T{:ﬂ NG, NO 2 [MH:, /
820 MG Pein, NE WO /
TAL trewuts, SK) CM U‘
Observatons/MNotes:
/] g4
Circla ﬁﬁppﬁcm‘%?/‘%*”“ S Sigrpaupe!
MS/MSD | Duplicate 10 No:
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SINGLE SAMPLE LOG SHEET

Page Z- of _Z—

r: =
Project Site Name: __JA/D T AL ."IT;E'F}P Sampile |ID No.: @)% Mi{’ﬂf 02
Project Ma.: SZE{(_" Sample Location: A'ZEA g

® Surface Soil Samplad By: _/‘l&&ﬂiﬂu_{éh__
B Subsurface Soii ip{
= Sediment C.0.C. No.:

= Othar
O QA Sample Type:

Sample Method: dne LR L

Perr S_Fd g/ Sample Time Cotor/Description

Ueptn Sampled:
T
£ -
Sampie E;‘r/g and Time: [I}‘f{j

I Grab

O Campaosite : - - -

O Grab-Composite G e G Semple Oste

O High Concentration Calor - Description: (Sand, Clay, Ory, Mot Wat, ste.)
O Low Concentration

. Ansiysis. | Conminer Requirsmants | Coflscted () | Map:
S0 Yt P +wjn L
MO, fr’# ‘
_.ﬂEEEALEE oA o2
APPer [ Gjof Y

\NA[Y

Ohbsarvations/Notes:

| Gircle if Applice

MSEMMED Dunhr.:ata ID Noow o
Dﬁ t OTZ.
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SINGLE SAMPLE LOG SHEET

Page ot

52¢o0

Project No..

Project Site Name: __LA/D .40/ &E’.‘lﬂ

B Surface Soil

O Subsurface Soil
2 Sedimant

O Other

O QA Sampla Typs:

O
Sample 1D No.: __ L0 ﬂ.@

Sample Location:

Sampled By: gH&gsgﬁa; {Fﬂi[

C.0.C. No.:

Z A

Sample Method: i ~ Composits Sample Dats g
SPLa sByn (S5 ipoar! Sample Time Color/Descriptia
Depth Sampled:
67
AL =

Sampie Date and Time:

/

O Composite

0O Grab-Composite

O High Cencentration
8 Low Concentratian

P
I4q-45 & COW N P
Type of Sample
& Grab /

Color Description: (Sand, Clay, Dry, Molst, Wet, stc.)

Collectad 43 | Map:

Ao IE

Ao I BNA

Anslysis | Container Requirements
UnA Ho?> Jonr

,?4_

Obsarvations/Notas:

_a
Circle if Applicabls: Sl Si ig:
MS/MSD | Duplicats ID No:
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SINGLE SAMPLE LD

G SHEET

Page __ of

Project Site Name: __JA/D FAM HE' AP
Project No.: S 2 QQ

B Surface Sail

O Subsurface Sail
O Sediment

O Other

0 QA Sampie Typa:

-

Sampled

C.OC. N

Sample Location:

Sampie 1D No.: SZ SN ~co!

HeeAh 8

By:

MARS 1134

r/ Yus

=

oh

Sample Method:

S0Lrr Spsca

ke d Em g
R s

ColoriDescription

Depth Sampled:

G -2!

Sampl and Time:

4‘{ z.mzzrs‘

1020

f Sampl
@ Grab

Ol Compaosite

O Grab-Composite

] High Concentration
[ Low Concentration

e

.

- Gteb Semple Date

st

Caolor

Description: (Sand, Clav, Dry, Maist, Wet, etc.)

& 1AV STLTY 2AM — DRY
T O /N0, Mo> [t _Foz <
3 vl ' 4
TALMET /S0 fen: " e & &

Observations/Motes:

- SEETR e

MS/MSD
—_

Dupiicate iD No:
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SINGLE SAMPLE LOG SHEET

Pegas  of
¥ i oy g .

Project Sits Name: __LA/D T.Ar/ fi‘lfﬂﬂ Sampte ID No.: 5 £ S5~ Mg ~ge
Project Mo.: S %0 Sampie Location: ﬂ@f"lg

B Surface Soil Sampled By: M AR 1L /‘r s

@ Subsurface Soil gp‘

U Sediment E.0E Mo

3 Oiher

O OA Sampia Type:
Sample Mathod: o Ceinposits Saémpie Deta

ﬁr I Sﬁ:}gﬂ Sample Time Color/Description

Depth Samplad:

"l Tiis

Tvpe of Sampie Sam

ﬂ Grab
O Compasita
O Grab-Composite

 Gish Semple Data

O High Concentration CU|u+r>+ Description: 1Sand, Clay, Dry, l;ﬂuial; Wet at'.-‘:.]
O Low C i
ow Loncantration L) i/ K e : ‘,.T-'FbT? ,Pﬂ w{Tf.CL’H’?’/
. Andlysh | Contaler Reguiramadits | Collected 1) | Map:
T0E 176, Jun's sty . S
g3/ /M}ﬂ Femaep 2 L’; g
Lo b \os! [o ¢
Apew T Such ' ~
M//Cﬂf 4 i
[
Observations/MNotes;
Circls if Anplic
MS/MSD Dunhcata ID Mo;
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SINGLE SAMPLE LOG SHEET

Project Site Nams:; I&ﬂ.z-ap._.-'_ ,r_'?JE,‘?P Sample |D Mo.:
Project No.: S A €0 Sample Location: 66_;4- g

B Surface Soil Sampled By: AR < 1# 1L / Yusr
O Subsurface Soil n ‘
O Sediment C.0.C. No.: Q
O Other
O QA Sampla Typs:
Sample Mathod: i e o Compasits Semple Data »«Wﬁ@%’%ﬂ’ﬁ?
A Sample Time Cnlnr.fl'.‘ta&crrpﬁun

Sampl /ﬁ and ‘ﬁma
2&
l Grab
O Composite - m—— : e
O Grab-Composits T AR T Gl Sample Date 1T i i
O High Concentration Calor Description: (Sand, Clay. Ory, Molst, Wet, atc.]

O Lew Concentration T. ﬁr g ILT f‘ y, .9
-;EF: i ﬂll. i'lll j ﬁk = e = W1 | Map:

b' #3 gﬂ__,_._ :
7 [ @ LL:'//

_tﬂ.ﬂﬂﬂ_)_fﬂg_ﬂﬁ Lf/:- P

Observanons/Notes:

Cuola f Applicable: it o0 | Signgfyfejel
MS/MSD | Duplicate 1D No:




SINGLE SAMPLE LOG SHEET

Page of

Project Site Name: A g 1’&' A9 - Sample ID Na.: wm
Project Na.: 5 2o Sampie Location: AQE?; g

B Surface Sail Sampled By: flfﬁfz‘:!f Hel /VUE I
W Subsurface Sail Gﬂ'

O Sedimant C.0.C. No.:

O Other

0 QA Sampla Tvpe:

Sample Method: 4+~ Composite Sample Data oA
Gﬂj T %’Oﬂ A Slmplu Time Cnlnrlﬂlimm
Depth Sampied:

3 -5¢

Sample Date and Time:
q/25 | &
Type of Sampilg

B Grab
0 Composite e = e ———
00 Grab-Composits _;igi"?ﬁ':f f f& | Gest Ssmple Data 3 L R
O High Concentration Calor Description: (Sand, Clay, Drv, Moist. WaL. ste.)
O Low Concentration
ey SAnO
ts | Collected {3 | Map:
o
L

Observations/MNotes:

| Ciecla iF Appliceble: .« .
MS/MSD | Duplicate 1D No:
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Paga _‘Luf l
Project Site Name: __JA/0 T As HEA?P  Sample ID No.: SZL-Mwol —O0

Project Mo.: S ZE(O Sample Location: I‘Eﬁ
M Surface Sail Sampied Sy: Mﬂ'ﬁ?ﬁﬁét /VUS' r
-1 Subsurface Sail ’pr 4
l Sadiment C.0.C. No.:
O Other
O QA Sampie Type:
Sampls Method: i .
P{_.}'T Facn Sample Timea ColariDescription

Deptn Sampled:

Q—2'

Sample,Date ana Time:

fff',f 45 @ 1157

f Sampie

@ Grab
O Composite
O Grab-Composite

g High Concentration Color Description: (Sana, Clay, Dry, Moist, Wer, atc.}
Law Concentration =
STiry Versy e SAVED

T e 8 etad () | Map:
__ AN IF Sionlps Lk
| C!Lf/ﬂzﬁ's [ Ny ;f‘.a"'fﬁ 3 L,
[AL M (181t =

ePen 2 |oh e
Cbsarvations/Motes:
Cicls ¥ Appliceble: = + | Signatursis}:
MS/MSD | Duplicate (D No:




SINGLE SAMPLE LOG SHEET
e 02

Project Site Namae: IM!E 2 agl HE’ﬂﬂ
Project Mo.: SZQQ

W Surface Soil

A Subsurface Sail
O Sedimant

O Other

O QA Sampte Type:

Sample Method:
P31 gﬂ’cﬁy

: Sample |0 No.: §2-é"'ﬂu‘ﬁ jio=— 0L

Sample Location: :I-'E p

Sampled By: ﬁ':{ﬂffE AL /’r

C.0.C. No.: 2 Pr

Depth Sampled:

-G

Sampl e and Time:

4 (@ =

Tvpe of Sample

O Grab

Ll Composite

O Grab-Compasite

[0 High Concentration

[0 Low Concentration

Observations/Notes:

J--: ; ‘;' % Signawre(s|:




SINGLE SAMPLE LOG SHEET

O Low Concentration

Pagea _ of

i Jear S2¢
Project Site Name: A EAP Sample ID Na.: _ .7 MO 2 - g/
Project No.; 52;-‘;5’(.1 Sample Location: ,1 Ep

B Surface Sail Sampled By: AR <1t 1l /ir’u I

J Subsurfaca Soil

O Sedimeant C.0.C. No:: b A

O Other

O QA Sample Type:
Sample Mathod: B ~ Composits Sampls Data B

é?LITS' Poors Sample Time Color/Description
Depth Sampled: e el

ed #
_.f"f‘
Sam le Dage and Time: A /
ul A QS 03¢ 15
mph

' Grab

[J Composite f — 3

[J Grab-Composite . . GrebSample Dsta o

O High Concentration Color Descrption: (Send, Clay, Dry, Moist, Wet, ste.)

STy LAY «/<aan
| Coflscted (1) | Man: /7
-5
w
4
W

Cbservations/MNotes:

MS-‘HSD
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SINGLE SAMPLE LOG SHEET

Page af

-

Project Site Name: __LA/D T A, AE’{!F Sampie |D No.: 9.2 G Mol

Project Na.: 5 pR7{s, Sample Location: IE"_ ﬂ
® Surface Soil Sampled By: M AL s 1t i Susr
& Subsurface Sail ’
O Sedimem C.0.C. No.: é A’
0 QOther
O QA Sample Type:
Sample Method: 47 © . Camposits Sampls Data et
iemﬁ v Sample Time ColoriDescription
Depth Sampled:
% f
H® 1012
W Grab
[ Composite e ==, rorr—
0 Grab-Composite Iﬁ"?s" 1 i ;leﬂ:I Sample Data e
g["ﬂ*ﬂh gﬂﬂf-ﬂﬂ“ﬂﬁﬂﬂ Color Dascription: (Sand, Clay, Dry, Mowi, Wet. ate.}
w LConcentration
AN oLty (LAY wf1@ e Shno
s nalysis | Container Requirsments | Collected (/7 | Map:
0 e X007 V4
Yoz £
B;EEEE X 5&'3}? " /
MET Jor d I [
Observations/Notes:

] Signa

MS/MSD | Duplicate 1D No:
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SINGLE SAMPLE LOG SHEET

FPage of

Project Site Name: __JTA/D FAr HE’ AP

-

Sample ID MNo.:

Oud

S2€-Mped ol

|Afeing x TX Svics TPH

Yz

TAL meTALS, SM, CN PeBs

Y52

7

Project Na.: SZQ’G Sample Location: IL’.:O
Surface Sail Sampled By: P AR 1 e /HJE r
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Sampla Location:
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C,0.C. No.!
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Dete: |-

Time: _ Cra

M ihod:

ST T pgebamee

Deta: hama . |1 pH | S C

Mathod: | it

Momtor Resding (ppmi: 1

Wl Casing Oia. & Matsriad 2

Type: |1ff 3

Total Wel Cepth {TDU: -il 4

Static Watar Laval {WyL1: ‘l -] K .ﬂf

TO-WL (ft.} = |

Cne Caging Yolumsa: {galfL)

Start Purge (hra.):

End Purga (hre.}:

]

Total Purgs Time {min):
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sz_{? il

L T T R Y prr— e
K A . Hal Z- Gomd Ul
ObwarvationsMNotas;
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I
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e a1 b
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Monior Reading {pomi: \ 1
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C _Domesane Wall Dats
metarng Wall Dets

Samgis 0 No.! mm
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Total Amount Purged {gel/iLi:
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Dats: H-a{-ﬁ_{ CpHc | BC. -i‘-ﬂﬂ:.:a Yurbldicy - | Coler | THD *;Tﬂ-
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-
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Totsl Purge Time {minl:
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GROUNDWATER
SAMPLE LOG SHEET

Project N, 52 C:F‘Jl'/:'
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O Othar Wall Typa:
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e T = i
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Date: LALA I mﬂ i %Mrom—w Wﬁ °5I’t§:? e
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Start Purge (hra.l: I
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Total Amount Purged {gal/Lkl J,,.//_
R m“-r::xzhﬂgﬂﬁfree:agéf»:- U Pesanates | Gomalner Reguiremens |

whables Afpead. . |
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Project Meo.:
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O Demasne Wall Dewa
artanng YWaell Oate
O Othar Well Type:
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Orne Casing Volurme: (galf)

Start Purge hra.j:
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Iy i Al

CaBected 177

Lk e ) v
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Obhearvatons (Motss:
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Enc Purgs (hre.t: S
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Frojeat Ha.. 52 QD - Sampls Location:
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O Othes Wail Typa: C.0.C. No.: ]
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Date

Tirrua: —
Mathod: e A/
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Mathod
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Wall Casing
Type: %
Totml Wall O 2
Static WaterLovel (WLI:
TD-WA. [ = 7AW AL e
Cre Cading Veluma: (gL}
StaryPurgs (he.):
End Purgs (hra):
Fotal Purge Time (mink:

otel Ameount Purged {gelfL);

LU B
Y

LS Al M
.1_1"
2 YNNG T
G (AT
A/ A
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Projest Mo.:

Sampls IO Mo

Sarmnpla Location:

O Eormests Wall Dats
£ %onitonng Well Data
O Othar Well Type:

Sarmplad By:

MARSH A Nosr

.00, No.:
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B QA Sample Type:
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Dete:
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Method:
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|13

et
i3 iz

Dats:
hathod:
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ieh
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i Tempi*Cl )

St X

i
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Monitor Rasding {ppmi;

Wifall Casing Dia. & Matarial

Typa: (1!/;

Totel Weall Dapth (TD;

State Yater Laved (WL

TO-WL ] =

Ona Casing Volurme; (ged/L}

Start Purga thre.):

End Purga (hre.l:

Fotal Purgs Time (minj:

Total Amount Purged {gad/L):
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LA Y, P
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Obearvations/Natay:

—@7

HWolo- O poT ANAL
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* GROUNDWATER
SAMPLE LOG SHEET

Page of

52%0

Project No.:

Project Site Nama: _E 12 £ HM &Fg& Q =

Sampie i Mo 576 ~RRO ]

Sampla Locauon:

] Domestic Viall Date
@9 wﬂnmunnq Wall Dale
0 Other Wall Typs:

Sampled By:

78

C.0.L. Mo

MARSHALL/ YosT

M OA Sampla Type: B SATL

MLl e e T

e Coler -

Total Wall Dapth (TD]:

Stano Water Lavel IWL;

TO-WL (It} =

One Camng Voluma: (gal/L)

Stary Purge (hre.):

End Purgs {hre.):

Total Purge Time (min:

Totel Amount Purged (g

e I R Avyele T o1 . Comtaier Requsmans + | o
| APPend x T NOA S T S-Homi wAd
|IAfPEMO Yy 2 <yoh F==F | LY Ambce
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| EXPlosves Ne, Poyn == i
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Pege  of

Projeot Site Hama: M— '

Progact Ne.: 5 ZQD

Sample Locanon:

a iz Wall Cata
niloting Well Data
O Other Wall Typa:

C.O.E. Na.

¥ QA Sempls Typa:

Bonsya TR | ot

Sarmpis D Mo : A 5' R&G {G

Sampied By: __[MARSH Az,LJ/ Yosr

o

Maonitor Reading (ppm}:

Vel Caning Dia, & Materiad

s | fpaf—

Type: l‘.‘ o

Towsl Well Dagth (TO): | f,.ﬂ--"‘
Static Wistsr Leval (WL ™ =

TO-WA (1) = _,‘:_,,-r"

One Casing Volurna: (gsl/L]

Stiart Purge (hre.):

Erd Purga {hre. )
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2 Preearvathee 35%&%%“@
L -anl
L LT Al
: - - —
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MH? | - LA e
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Frojact Site Mame: I?ﬂ {E E ‘g A f!& & !! -

258809

Sample ID No |

Sampla Locdabon;
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@ OA Sermpla Type: [oare HLApaw

o L e ;‘m

E mo r'-"‘p.-.. ..... i
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Mathod: = Iretial
Morator Resding ippmi; L)
Well Casing Dia. & Matarnial 2 -
Type: 11r; 3 _..____,.-'"""
Taotal Wall Depen (TDh: 4 Fal =
Siatic Water Level (WLL: 5 R
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Start Purge thre.): o
End Purge (hre.): P =
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..EL;;,__EE_I‘N__ SV e 1 LY AmBER e
P -~ T Ty ""
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