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‘1.0 PROGRAM DESIGN

1.1 " PHASE I OBJECTIVES

' The Phase I soil boring program was designed to identify contamination

present in unsaturated zone soils throughout the Rocky Mountain Arsenal
(RMA). Soil borings in a square grid pattern g2fd broad gas

chromatography/mass spectrometry (GC/MS) scaus ﬁgie the primary

techniques employed in this effort, which '156&&::;;ded geophysical

1nvest1gat10ns and additional chemical gffalFses he sampling and -

analytical programs are discussed in deﬂ: 1 in Se‘a?§%§2.0 and 3.0,
respectively. These methods were ] d to be the‘:2§g§iost effective
for defining the-nature, level, d'%antlon of contamination over a
large area contalnlng multlple ogplexsmpotential sources and
uncontaminated areas. Results :a¥%£ I'investigations and plans for

Phase II investigations are pres:EEgdgﬁgi;:: Séurce Reports which follow.

Several factors m—:c:t—:ssE#._:at:g_glﬂ'_“‘ti;x.hE of a two-phase approach to soil
‘ Yy

contamination studies a;%ﬁgiagkgﬁa?b&asf location and geometry of some

previously reported potentXal sqgf;e-areas were questionable. The

possibility exi Rat prevaously unreported sources were present.
u{on Efglocatls%g:gs good, questions existed as to the

unds present. Thus, a "screening"

BIECT IVES

V"" = * g . . - .
=:x1ng-a§;;%hase:11 programs, the main objective was to provide a
. a

sampliftg af lytical scheme capable of defining the vertical and
horizoZSZT‘qgtent of contamination at specific sources. This will
require quantitative analyses of appropriate compounds within and beyond
the contaminated areas. Geostati;tical techniques can then be used to
delineate volumes which are contaminated above a specified level. The
ultimate goal of this effort, and the entire Remedial Investigation (RI)
pfocess, is to define what.materials.require remediation and characterize

the level and nature of contamination in those materials.
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The Phase II programs presénted in the various source repérts were
designed‘to obtain this information.by employing a modified grid sampling
strategy and quantitative analysis of the chemicals of interest.at each
source. Chemical methods will include, as appropriate, gas
chromatography (GC), Atomic Absorption (AA), and Inductively boéﬁiéd
Argon Plasma (ICAP). In each case, the samplin 1ocat10ns and analytical
scheme were based on source geometry and che s identified in Phase I.

7/

1.3 RELATIONSHIP TO OTHER TASKS

The soil boring and sampllng program d ibed 1s only a small
part of the overall RI effort curre ong01ng at Studles of -

contamination in ground water, sugf e water, alr, bulldlngs, and biota

are being conducted under other orders. An endangermegt assessment
and studies to establish acti fiie r cleanup are also underwaf; .
Descfiptions of task objectives @ad téchnical plans for the various tasks
initiated are avallable-through Prog ager's Office-Rocky'Mduntain
Arsenal (PMO-RMA). Ulga . data fromefll these efforts will be
1ntegrated to form a co f“gﬁ?éye

contamination, mlgratlon of

RMA.and7in-surro_a=f-g areas%xak

Phase I reports and the associated Phase

snation of the sources of soil

inants, and impacts of contamlnatlon on

ify the nature and extent of contamination
£soil zone above the water table within RMA. Questions
”fil -,ound water impacts and biota effects can only be

‘son of pertlnent studies from other tasks.

4 E OF HISTQRICAL INFORMATION

A co i?%:g&}glﬁidy of historical information on contamination at RMA was
availablé&prifr to the design of Phase I soil sampling programs.
Additional significant information was obtained during Phase I
investigations. Historical information was obtained in the form of
previous investigative studies, aerial photographs, and depositions of
key personnel. The specific nature and use of such information is
discussed below. In all cases, this information was employed as a tool

in designing cost-effective studies. Sufficient sampling was conducted .

1-2
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to support or refute-soufce designations and/or boundaries. 'These were
revised as appropriate when additional information became available.

RMA éersonnel have performed numerous investigative activities over the
past 20 years to identify locatioms where activities may have resulted in
soii contamination. The results of these lnvefaggatlons are summarized
in many reports and data are tabulated in a gbmfﬁterlzed data base. One
of the more comprehensive reports summarlﬁgng e locations and estimated
extent of soil contamination is the RMAh e oﬁ;:%%%ggion Report (RMACCPMT,

1984). 1In the process of investigating@foils at RMA, mprehenéive maps
were prepared that summarlze the .1 ;A}hons, extent, .ﬁégzrobable use of
over 150 potentlalicontamlnan s gfg s. This information was used as the
basis for the initial source dg%%i;:;}bgs, source boundaries, and

uncontaminated areas boundari sg%%%; eé?ere later revised as appropriate
using additional informationm. é;@%a%?

Historical aerial photdgr

tes as early as 1948 were located

’uﬁa.aggtlons of RMA exhibited surficial

disturbances that may‘haveirquizfd from the disposal of hazardous

materials. Thes€ aerdal phofpg
e kY ]
greater than five yéﬁrs from 1 4& to present. - Photographic examination

reveals tg;i‘g§2uz§fscg?g"?tm5§n visible for more than five years.

and reviewed to help del%pe

hs are available at intervals not

3 F e . .
?ﬁh¥£1ﬁiedlqn aerial photographs were investigated as

potential cont sources. . If disposal activity records were either

not #vaj e ive of contaminant disposal, the ground scars
subjected4td a Phase I soil investigation. The aerial photographs
also used foficonfirm the location and configuration of known

and. tffjgonfirm areas historically free of disturbances.

;__‘,-f

The third qf?'source of information of past activities was depositions
taken from key RMA and Shell personnel, both those currently employed at
RMA and those that work elsewhere or have retired. These interviews
aided in determining the use of sites identified from aerial photographs
and RMA records. Interviews in some cases confirmed the disposal
pfactices that occurred at specific sites while in other cases these

interviews provided disposal history for sites where no documentation was

L] ) . 1_3
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[ ) available. Valuable information was obtained from RMA and Sﬁell

personnel concerning identification of chemical spill sites in the South

Plants area.

B o

t...
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2.0 SAMPLING STRATEGY

'

™ .

2.1 “PHASE I
- 2.1.1 UNCONTAMINATED AREAS

r Large portions of RMA have never been utilized for the manufacture,

- handling or disposal of hazardous materials. is has been documented by
™ several methods including interpretation of gerzal photographs,

L3 examination ¢f RMA records, and 1nterv1ews€5iéh RMA and Shell personnel.
. The results of these activities show. thaéf -%“'A located along the RMA
j perimeter contain few potential contam’iiflon SOt d that most

interior sectlonsqu.RMA:havevex;engfh areas where ndefotential soruces

3 have»beenvidentifig&fifThese Pdr;; nfgif RMA weré dgéignated as

B uncontaminated for the current femedia investigation.
el

L To confirm that these uncontaminafegd fggas are. free of significant

? ‘ contamination they were-'nvestigate;%%iég?ﬁgMA Phase I programs. If

:g contaminanté were deteéfizﬁﬁgﬁgﬁa;géséﬂ;gﬁggtion was either included

within the boundary of a .eﬁ%;%}nggﬂqgsgh or designated as an additional”
T,

l} : source and subject to an ap%; ate Phase I or Phase II investigation.

Spacing of boféigs i wncontamnnaied areas was not intended to identify
ok f v
small contamygant aﬁ%rggg“ﬁttngo confirm or refute the historical

N . informatio T?‘ Lﬁg;fi:;;‘EEﬁgs were not subjected to disposal

activities. eh e spac1ngs for each section (1 square mile) were
B _ sel : fr, or 500 £t based on best professional
L jdgffent and Cash effectiveness. Spacing of 1,000 ft was used in

tf;ntamlnated ﬁreas of sections that contain very few potential

amfipant so réis of limited aerial extent. Borehole spacing of 750 ft
was sédgctied far sections which contain moderate proportions or number of

potential ftaminant sources. Borehole spacing of 500 ft were used in

ity
B d

uncontaminated portions of sections that have a high proportion of

contaminant sources such as Sectibn 36.

e

All boreholes in uncontaminated areas were drilled to 5 ft and samples

were collected from depths of 0 to 1 and 4 to 5 f£. All RMA disposal

LI
}5

4

activities 1nvolved dlsturbance of soils.shallower than 10 ft. A single

e T v A
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sample  of near surface soil (0 to 1 ft) would provide sufficient
confirmation for contaminants such as.the organochlorine pesticides or
tracé metals in the upper foot of soil. An additional sample was
colleeted in.each borehole from a depth of 4 to 5 ft to ensure that more
mobile contaminants leached from near surface soils were detected. An
additional reason for collecting 4 to 5 ft samples is that trench
disposal may have resulted in the presence ofé%qﬁtaminants at depths of
2 to 7 ft but the trench could have been cqﬁ%méf'with clean overburden

: . v 4
material. It should be emphasized that n&

tivities were observed
in aerial photographs or RMA records £ contdminaked areas. If such
activities were observed, the uncontgmlnated area des%ggatlon would be

changed and the areas would be iny SE{;ated as a potentlal source.

The two samples from each boreﬁbfﬁaay ontaminated areas were
composited to provide the most cdﬁ; e ectlve approach to confirming the
lack of contamination in the large ﬁ%%glonﬁ of RMA where no disposal
ac;1v1t1es had prev1ougi?‘gﬁbu;;gg;hﬁiéf?%;g were composited only from
within a single borehole gaﬁ??dgteCCL of contaminants could thus be
traced to a specific loca"oéi d#a Phase I’source<program initiated. As

onlydtwo-samblei#gaagﬁfomPOSEtef' minimal dilution of potential

contaminants wéhhd’have occurred. If contaminants were present in omne

£ H . .
horizon and 'o té & a Wbrst’case situation may develop. Under
.ﬁ'
. o F, Z . . .
. such condifiohg, af sy itp~enssSample is completely free of contaminationm,

i F

a maximum con m1n mt dilution'of 50 percent would result. For example,

the 0 g ampe contain 40 mg/kg of Dieldrin and the 4 to 5 ft

sagple® none. he comﬁaslte sample would then contain a concentration
eaf 20 mg/kg. §Therefore, sample compositing procedure does not induce
ignrfjcant samplg dllutlon. It does artificially increase the effective

deEZ%t;ou%;t?atjgy a factor of two. If the analytical detection limit

for Dieldwin #s 0.3 mg/kg the case described above would have an

effective detection limits of 0.6 mg/kg for each sample.

2.1.2 SOURCE AREAS

An empirical curve was developed for estimating the toﬁal number of

Phase I and Phase II samples that could not be lqgistically and cost
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effectively obtained in thé soils investigations. This curve was
primarily used to obtain the number of Phase I boreholes at any source.
i A setondary purpose of this curve was to obtain an estimated number of
Phasé II boreholes for budgetary and labor estimates. The Phase II
program for each source is designed based on Phase I data and in general

did not strictly adhere to estimates from the empirical curve.

L. The empirical curve was developed based on &£hgfbest professional judgment
- of two teams of consultants. An estimatgfo ‘itgiigzel of effort required
j for the soils investigation at over 40 ividua%, coitaminant sources was

assembled and compiled. These estlmétes were based ag £he method of
contaminant disposal’ ‘and the estlmat d area of each source. Soil

investigation programs for thes jgﬁgcontamlnant sources were comblned

into the empirical curve. Ph =L {%éf ase II programs for each source
- £

were modified to conform to the éﬁgirfial curve.

Lradi,
i

ency in tHe sampling of subsurface soils
% ow
and allow interpretatiork Eaﬁabniourln

data, regular sampling infer ; s

To provide uniformity &nd ¢
f contaminant concentrationm
ere established. . In cores where visual

ev1dence of con;gnaaatlon W served or high concentrations of volatile

organlcs (ngggigﬂﬂﬁQ Yere decggégd in soil intervals other than the
regular sam Lﬂ intger dTftional samples were added to the sample
g ;fi g y va&s._ggg p P
ﬁ;fﬂrﬁ-&he site geologist.

‘.traln at e‘&gscge

pna
k s

-

{: For Phas 1ﬁg%;%;_ation no samples were scheduled beneath the water
t ;r' This Strategy*was established to prevent possible cross

ogtamination qg round water by contaminants in overlying soils. Soils
the waée?’table may show degraded soil quality as a result of
waﬁgr;tnansport that is not representatlve of overlying soil

jtlons. This-evaluation of contamination in saturated

soils is not an objective of the soil lnvestlgatlons (Tasks 1, 6, 14) but’

will be addressed in ground water* related tasks (4, 25).

B

The'éxception to the rule of not sampling beneath the water table in

i

Phase I investigations was for soil borings in trench disposal areas.

Fluctuations in ground water table elevation may have resulted in higher

——.

2-3
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- water tables at locations where previous trench disposal occurred. In

~ these cases, soil sampling proéeeded past the water table to the maximum

? depth of trenching or disposal activities as determlned by the site

- geologlst based on visual inspections of the soil core.

» 2.2 PHASE II ‘

~ The grid patterns and boring densities for PhdsesII investigations have

j been designed based on Phase I results. ;%é;éf er and placement of

; borings and samples for Phase II presen ted ﬁ%ﬁhasource reports were B
; selected specifically to augment Phase 4 ata aSegecagsary to meet Phase

:: IT objectives. T@q'erth and dxstrLkgslon of samplr&g%;n Phase II

; investigations will depend on thegis essment of Phase I data. In some

- instances where contamination i g;esent in 51gn1f1cant concentratlons

™ immediately above the water téBl hgF water table appears to have

the water table contact.

In several instances, w and/or boundarles for Phase II

%
were changed. Where~Phas%&l*@atgfindlcate previously designated

d ' risen since contaminant dlspos;%%%solE;:::::es will be collected beneath

| T

boundaries are i ect, gﬁb bgindarles were altered to properly reflect

the area 1mpaq£édﬁ5ﬁ%agg1ven'%Qgége. This includes dropping and/or

;L

combining samq;sourcés hasé’II investigations, where this is

{_:x:‘.;‘]

'Bu

~_Just1f1ed as e intent of this process is to properly

designate areaa wh ch exh1b1t a correlation in the nature of
= cont

atio andsar elated to a particular disposal practice or
egf u d be™gireasonable to maintain boundaries based on

—Lgforlcal Lnfo atlon considering recently acquired scientific evidence

£

contrary. §

e

—
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3.0 ANALYTICAL STRATEGY

3.1 JPHASE I

Detalled descrlptlons of analytical methods for Phase I chemical analyses
have been dlstrlbuted to all interested parties. The analytical
parameters and detection limits- of these methods are presented in

Table 3.1-1. Modified U.S.  Environmental Praféaflon Agency (EPA) gas
chromatography/mass spectrometry (GC/MS) %;fheﬁs 624 and 625 were used
for analysis of organic compounds. én 1cP SE%:reen was used for
base metals (Pb, Cd, Zn, Cu, Cr). Sepéé%f% met quwgég used for As, Hg,
and DBCP. The separate DBCP methodgﬁas dropped lateﬁﬁﬁg?the soils
program, after it was determined gﬁaﬁbeCP was amenable to inclusion in
the GC/MS methods. In generaI%;aLfgflve methods were used for Phase I
samples. The exception to théfrWQ§ GﬁeEVOA analyses. In sources where ’
the history indicated no dlsposaF%e?prlatlles, only 10 percent of the
samples selected from deep\Lntervaf?%kggee%gbjected to VOA analysis. In

addition, VOA's were ngt ru the 0 to‘%fft interval samples, on the.

Also, VOA's were not rum in

assumption that no VOA'sgﬁzaTﬁ‘bg

uncontamlnated areas bec

analy313 1naccura;a.§k ﬁ\h
4 » Y

=

VN

ompositing procedure rendered the

£ s ‘
In areas whefeschemizak s were expected, RMA laboratory performed
. FF ;’é' ,
screening gard a B.Agents. The procedure employed and areas

onstituents are described in the source reports.

SE I
etailed descri?t ons of chemical methods fer Phase II organic analyses
i1l documegtesl under a separate cover. In general, they consist of
quantita '1:;§;§ﬁethods (EéA‘601, 602, 608, etc.) which cover the same
alstes studied in Phase I as well as any additional analytes
recommended for inclusiom. Methods for metals, As, Hg, and DBCP will
reﬁain the same. The target detection limit for organic analyses
established prior to certification was 0.05 ppm. Certified detection

limits will be included in the detailed methods..
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Reporting Limitsls2 (pg/g)

Analytes , ESE MRI UBTL CAL
S
Volatile Organics
Chloroform (CHCl3) 0.3 # 0.3 0.3
1,1-Dichloroethane (1,1-DCA) 0.3# 2 0.9
Methylene chloride (CH,Cl,) 053 2 0.7
1,2-Dichloroethane (1,2-DCA) . - 0.6 0.3 .
1,1,1-Trichloroethane (1,1,1-TCA) ééﬁ;}\\\g: 0.4 0.3°
1,1,2-Trichloroethane (1,1,2-TCA) .3 ;z:iE? 0.4 0.3
Carbon Tetrachloride (C014) . ;fhﬁ 0.3 . 0.4 0.3 0.3.
Tetrachloroethylene (PCE) ’ gff 0.3 0.5 0.3 0.3
Trichloroethylene (TCE) 4 0.3 0.6 0.5 0.3
Trans-1, 2—D1chloroethy1ene-(chgiii;;fgng.3 0.8 2 0.3
Benzene L %, F 5.3 1 0.3 0.3
Toluene !’ 3 0.3 0.3 0.3
Ethylbenzene 0.4 0.4 0.3
Chlorobenzene 0.3 1 0.3
MIBK 4, 5, 0.4 0.7 0.3
Dimethyldisulfide % ; 4 20 0.8
Bicycloheptadiene (BCHDJ% : .3 0.8 0.4 . 0.3-
Dibromochloropropane (DBC&S\EQ{f 0.3 0.9 2 &
m—Xylene .- : { 0.3 0.3 0.8 0.7
o— and/or p-Xyle & 0.5 ‘0.5 5 3
Semi-Volatile Organd __é;‘%‘g § ;}
LA F &
_ Aldrin 7 . 0.9 0.5 0.3 0.3
**Endrin . i ‘ ? 0.7 4 0.5 0.3
Dieldrin 0.3 0.6 0.4 0.3
Isodri ) 0.3 0.6 0.3 0.3
p,p'#D __ 0.4 2 0.5 0.6
Al S 0.3 0.5 0.6 0.3
xgchlorocycl emtadlene (HCCPD) 1 1 0.6 0.3
éié:;thlane 0.3 0.5 0.3 6
thiag «?I} 0.3 2 0.4 7
al _hw 0.6 2 0.7 0.3
Parathé$gn i 0.7 2 0.9 0.4
Chlordan 1 6 2 0.6
Supona 0.5 0.9 0.6 0.3
Diisopropylmethylphosphonate (DIMP) 0.5 3 1 0.3
Dimethylmethylphosphonate (DMMP) , 2 3 - -
Atrazine , 0.7 0.5 0.3 0.3
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Table 3.1-1. Phase I Analtyical Parameters and Reporting Limits
- Reporting Limitsls2 (upg/g)
Analytes "ESE MRIL UBTL CAL
Semi-Volatile Organics
Dicyclopentadiene' (pCPD) 1 0.4
Vapona 3 0.3
Chlorophenyl. methyl sulfide (PCPMS) 0.9 4
 Chlorophenyl methyl sulfoxide
(PCPMSO0,) 0.3 0.6 -
Chlorophenyl methyl sulfone .
(PCPMSO) , 0.3 7
Dibromochloropropane :(DBCP) 0.005 0.014
ICP Metal Screen
Chromium 6.5 5.2
Zine 8.7 9.5
Cadmium 0.7 0.7
Copper 4.7 4.9
Lead 8.4 3
Arsenic 3.6 5.0
Mercury % v 0.05 0.06
' e
— NN 7 .
1l petection levels vary’ amongi%tﬁ_e- our laboratories currently
conducting chemiceP=mnalyses® 3

2 Agent screening’ M?Eed onlﬁla Rocky Mountain Arsenal Laboratory.
Report Limitgf (g@/g);a_a%e: GB, O and HD, 2.1.
F e etecnes,,

Source: -'Task MWE » 1984,
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During the Phase II investigation, only selected methods will be run on
each sample. This will be determined based on Phase I data. Methods
will_be chosen as appropriate to quantify the extent of contaminationbfor
anai}tes encountered in Phase I. Analytes scheduled for each sample are

presented in the individual source reports.

In areas where Phase I samples required dilutgonsto facilitate analysis,
the p0381b111ty exists that this dilution m&y;ﬁive 'masked" the presence
of some compounds by raising the effectiué tedtion level.  These
situations are belng examined on an in gggfjl sigy, with consideration
given to data from surroundlng areass,_An expanded ;:i%%?of Phase II
analyses and/or addltlonal GC/MS augf ses will be used to insure that
significant analytes are detectef?;?Thls same philosophy is applied where

the presence of agents precluggiegong;aoior analysis of Phase I samples.

The Phase II investigation also contZins ovisions for GC/MS
confirmation of GC findf:§§~¢q;££iii;i3§?i¢intify the compoun&s being
reported. Approx1matef§;l§§?eﬁggnt e positive GC findings will be
confirmed on GC/MS. Thes i%;fgg?:zrgi£ed based on source,  sample

location, and GC ults, t ma§e sure- conflrmatlon is available in all

sources for sggnkéauant analf% 5%?

7 ;;f ggg ¥

hmnu

. Various paftfesg hafe# ¥ inclusion of additional chemical analysis

- II program. These include various breakdown

produ

ents, and organic arsenic compounds. This

ideration by PMO-RMA,

quest:
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" 4.0 INDICATOR LEVELS

To détermine the relative significance of soil quality data from
suspeéted source areas, an evaluation of background soil quality was
performed. The objective of this evaluation was to establish baseline
soil quality for RMA. The assessment of natural or background ranges of
concentrations for potential RMA contam1nant§;?2f1mar11y metals, is
essential to .the evaluation of Phase I soxl:ﬁafa. With baseline

conditions established, the impact on soﬁ‘l_@_:ﬁ?%;at has resulted from

disposal and manufacturing practices cé@fe ass&é;é

The first method used in th:.s evaléii%‘on was a llterature search to
determine natural ranges of pot«;—:{tfl contaminants in soils, spec1f1cally
those of the western United Séf;: heF second method utilized to
establish baseline conditions wasg_ttieéﬁxemicallanalysis of a bulk soil
sample that was collected and homo::%%% o serve as a soils matrix for

t:he project Iaboratorles. inal met was the tabulation and

evaluation of soil qual Y@E ntaminated areas of RMA,

At the time of?.@valuatfon, 1.1 quality data was available for 24 of

the 27 section %2 This 1i;r,_sEﬂbl:.shmem: of baseline soil conditions
L7

was primarily ﬁrec@d%zﬂ variations for metals including

‘arsenlc, é{imm, hMper, mercury, lead, and zinc.

jé{aft::e%ﬁew%w performed to determine natural ranges and average
alies for met::?.;% concentrations in uncontaminated soil. References

d lnclufe& Kabata—Pendlas and Pendias, 1984; Shacklette and
9&{;and Wedepohl 1970. Values obtained from the first two
ars presented in-Table 4.l1-1. Mean concentrations are
reported in additiom to concentration ranges. Many of these ranges for
metal concentrations show significant variability. Due to the variety of
soil series at RMA, some variability in trace metal concentratioms is to
be expected, although variability is expected to be significantly less

than reported for all soils from the western United States.
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Table 4.1-1. Representative Concentrations of Inorganic Constituents

in Uncontaminated Soils (units in pg/g or ppm)

Western USA Soils
Various USA Soilsl » and Surficial Materials?
Mean Range Geometric Mean Range

cd
Cr
Cu
Pb
Zn
As

Hg

- 0.41-0.57. -
- - 3-2000
26 3-300 2-300
26 <10-70 <10-700
74 13:300 f ‘ - 10-2100
7.0 <1 0-93 { ? ’ <0.10-97
£, £
0.17 0.02-1.50 i ;f 0.46 <0.01-4.6

1

2
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Two metals of primary concérnlat RMA are mercury and arsenic. Wedepohl
(1970) reports that 30 percent of all soils typically contain less than
5 pph As, 50 percent contain 5 to 10 ppm, and approximately 20 percent

contain As concentrations in excess of 10 ppm. Average soils contain As

at concentrations between 5 and 10 ppm. Wedepohl (1970) reports that

average Hg concentrations in soils may range frpm 150 to 400 ppb with
several documented studies reporting averageaéquthe 400 ppb range.
Sandstones contain lower concentrations of.HgéfBO to 100 ppb). Cadmium

-4
values: reported by Wedepohl (1970) for sedigh tai%irocks average 0.8 ppm
-~ £

for shales and claystones with a ranéeg%? ££0.3 ¢t

Table 4.1-2 contains ranges of‘megagggsncentratiénsAin'both soils and
shales in pg/g or mg/kg. Upon'gﬁgﬁf;ison of these ranges it is apparent
that'concentrations of these €§u§iﬁe 1gF are higher in shale than in
soils. This is largely a resultSaf’ m£neralog1c variability in different

sediment types and the subsequent le ng%%f metals from rock during

soil formation. .{.\\;%%j
A3 ’Q;;;igghh‘df

4.2 BUIK SOIL

Early in. the PZ;;a—Lagrograﬁi'égbulk soil sample was collected just off
the northeastaio;ﬁﬁﬁgoi,RMA lnta area exhibiting Ascalon-Vona sandy loam

and Ascalog;?;ﬁ'y 1eam assoc1atlons. This bulk sample was dried
;. and homog‘g f%qﬁ;ggf d as the substrate for laboratory spikes
and as the blagk ed in laboratory QC procedures. The resulting

m:;;}yf’-z-féﬁgg ag‘aié of arsenlc, cadmium, lead, and mercury are below
alytica dttect m limits of 4.7, 0.9, 17, and 0.05 ppm, :
eﬁpectlvely. 'éh;general, organic contamlnants have been undetectable in

oil samﬁles, with the exception of occasional detectable low

conc r 10ES ﬁf laboratory solvents. These values represent repeated

.analysis 3?31ng1e, homogenized sample. They do not represent

variability expected in multiple samples from various RMA locatioms.

R
Chemical analysis of this standard soil yielded detectable concentration
of chromium, copper, and zinc. The results of these fepeated analyses
are tabulated in Table 4.2-1. . .
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Table 4.1-2.

RMA36PHII-D.2/SR 4.1-2 VTB
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Comparison of Median Background Trace Metal
Concentrations in Soils and Shales from Selected
Regions of the United States.

Range of Median Concentrations (ppm)
Soil Shale
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Table 4.2-1. Bulk Soil Sample Composition

-

_ Averge Concentration
Element Bulk Soil (ppm)

5 cd
Cr

K

d Cu
Pb

3 Zn

m As

Lii

Source: ESE, 1986.

3 B3
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4.3 SOIL QUALITY IN UNCON'i‘AMINATED AREAS

The contamination assessment for soils at RMA includes the sampling and
analysis of near surface soils from portions of RMA that are considered
uncontaminated. The primary objective of this activity is to ensure,

with a reasonable degree of certainity, that these areas are in fact

" uncontaminated. However, these data can also be used in conjunction with

literature derived values to estimate backgrogndfFsoil composition.

. £
Sampling and analysis of soils from 24 oggi;'€%7¥sections has been
completed and -these data are»availabieéé%f‘eval iote, All soil samples.
from these uncontamlnated borlngs we;ahcollected ln'tggsileld as 0 to

1 ft, and & to 5 ft tore sectlonSgréfhese two sampling intervals were
composited in the laboratory prxﬁgfto analysis. Therefore, the results
yield an integrated concentra nﬁfo .upper 5 ft of soil. ' If extreme
distributions of metals exist WLEh;n ég%ao to 5 ft horizon, the values
obtained from these studies may not & ee=with values obtained for
specific soil depths. %; gg%ﬁ%i;? ‘

W % 7

The results of.thesg_gtudf23ﬁgf yficontaminated areas are presented in
Table 4.3-1 throughwes .3~ 7}‘%%0ﬂ%entratlon ranges for each metal are
reported for eﬁch’?&éﬁﬁon as ﬁil%gas mean and median values. When
calculatlng ezn vaLneS¥neaggsé%;atlons measured below detection limits

;?‘“*“*-u-if

“hu

W

%:zi;:f variability of metal concentrations between soil

ifed asBeéSsment of soil quality data from uncontaminated

fﬂl4}f ’rhe range of concentrations encountered for each soil
type are eggnted in Table-4.3-8. 1In general, the finer textured soils
have higher metals concentrations. Samples containing organic
contaminants and isolated samples*exhibiting elevated concentrations of
inorganic analytes were omitted from this evaluation, as indicated.
Cadmium concentrations were below the analytical detection limit in all
Section 36 uncontaminated area samples. The range of concentrationms in
each soil type appear similar for each target element, although the

numbers of valid samples in each category are generally not sufficient

4-6
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Table 4.3-1. COMPOUND:- ARSENMNIC

3 ESE D.L. 4.7 ug/n
MRI D.L. o.2 ug/g
URTL D.L. 2.6 ug/g
CRAL D.L. S.@ ug/Q
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&s 43 S. 8-50 7.6 17 19

m 26 6 S.2-3.3 S. 6 €£.5 1.7
» &7 2s 12 - - —
- 28 - - — - —
. &3 24 1 S5.9-7.6 €. 6 6.6 Q. 43
i} 30 3 z 5. 8-21 — -— -
| 3 33 7 3.0-3.9 3.3 3.4 2. 37
32 27 6 3.2-4.9 4.1 3.2 2. 66

I: 34 zs @ — — - -
35 424 z S. 4-12 S. 4 7.6 .8

. 5.9 .6 2.95

% DETECTQBLE= 1a%

- RECOMMENDED INDICATOR LIMITS
i SR P10

=4, /=14
4 CDH=4.7




Table 4.3-2. COMFOUND:+ CADMIUM | ;
. " - ESE D.L. - 3.3 ug/g . :
L MRI D. L. @.5 ua/ag
UBTL D.L. @.7 ug/g
: . CAL D.L.° @.7 1g/g
“SECTION  # SAMPLES  # ) D.L. _ RANGE  MEDIAN __ MEAN __ STD. DEVIATION
i‘,—""“f ________ s= @ - - -~ -
> 2 €8 1 @. 99 - - -
5 27 @ -— - - -

& 43 @ — - -— -
7 27 @ - - - —
[ 8 27 @ — - - -
9 24 -2 —_ _— - _
11 27 T — - - -
12 26 2 - - -— —
19 24 @ _— -_— - -
E ca 25 @ -_— - -- -
ez 12 1 2.7 - - -
B 23 25 5 1.0-4.5 2.8 2.7 1.4
24 25 1 @.77 — — -
u ] 43 2 1.@-1.1 -— - -
26 6 1 ‘6.5 -— - —
E 27 25 @ - - - -
} =8 3 @ - — - -
~ £9 24 a . —— — — —
L 30 36 o - -— - -—
1 33 ¥* - “x * * *
£ z2 27 @ - — — —
z4 s a - -_— - -
E s 44 1 7.8 — - —
" 36 =8 @ -— - -~ -—
: {rcn'm. T 738 1z @.e8-7.8 =1 =7 &3
% DETECTARLE= 2%
D RECOMMENDED INDICATOR LEVELS
L

L‘lrcp METALS NOT ON THE DATABASE YET




- i .
f Table 4.3-3. COMFOUND: CHROMIUM
ESE D.L 7.2 ug/g
MRI D.L. 7.4 ug/g
g . UBTL D.L. €.9 ug/g
j CAL D.L. S.2 ug/g
i‘ 's"éE?EBrT"E“éaﬁﬁiéé“""#'?'B.‘E.’"“"‘EE&EE"““H&BEBN"‘"ﬁéé[:"gﬁf”ﬁéﬁgﬁaw
o 1 Sa 2z €. 4-24 3.7 11 3.
{j & €8 =3 8.2-2@ 1@ 11 2.5
S &7 2o 9. 2-28 12 14 4.2
- 6 43 32 €&.3-22 13 13 4.7
¥ 7 a7 2= 9.7-24 14 15 3.5
' 8 27 23 8.1-16 1@ 11 2.1
e . .
i 3 24 &3 8.3-18 12 - 12 2.7
L_-i[
11 a7 15 8.1-15 11 12 2.6
b 12 c6e =1 8.1-17 12 1z 2.4
- 13 24 17 1@-23 14 14 3.8
3 20 25 24 3. 7-23 17 16 3.5
i) 12 1z 10-13 13 14 e.e
23 2s 23 1e-21 16 16 z.8
L 24 25 _ 25 3-21 17 . 17 3.2
es 49 46 11-21 16 16 2.5
rﬂ .
1 26 36 32 9-23 Tz 14 4.0
2
27 25 18 8.6-15 11 11 1.8
B 28 3 S - 11-15 13 13 1.6
- 23 24 24 12-27 17 17 3
~ e 38 31 ‘12-32 15 15 4
ki 31 33 * * * * *
u 32 27 16 9.6-55 21 2z 3.8
B 34 25 1@ 3.0-16 2 12 2.2
35 44 3@ 7-17 11 11 2.7
, _
{a 36 =8 49 7=17 1@ 11 2.4
TOTAL 738 582 6. 4=55 13 14 4.4
E % DETECTABRLE= 73%
™ RECOMMENDED INDICATOR LEVELS
4 ESE=32-5Q
o SHELL=15-25
CDH=15-17

* ICP METALS NOT ON THE DATABASE YET

I : 4-9




a . Table4.3-4. COMFOUND: COFFER ]
ESE D.L. ' 4.8 ug/g !
. URTLODEL. 47 un/g |
11 : CAL D.L. 4,9 ug/g
1 : |
§EE?T6§'-_§'§5§EEE§ ———— 5_?_B_Cf——'__§5§§E=iji==§§§?§§====;ESN~——"§$57=6EGYE?YEH
S sz =8  .s.a-17 8.2 9.2 2.5
- 2 €8 26 5. B-24 7.2 8.6 3.7
| 'S 27 17 6.5-13 8.7 5.7 3. @
€ 43 34 6.2-63 3.1 12 11
3 7 27 17 €.3~17 11 11 3.6-
. 8 27 16 6. 0—13 8.1 8.8 2.2
i 9 24 22 5. 9-17 8.7 - 9.6 3.3
- 11 27 &5  6e.&-12 7.7 8.1 1.6
- 12 26 11 6.1-3. @ 7.7 7.5 1.1
4 19 24 ze 6.3-28 14 14 S. @
. 2@ s 25 6. 5-20 15 15 3.1
Eﬁ ae 12 1 18-z8 21 a1 2.3
- 23 25 25 ‘s5-z@¢ 11 12 4.0
}i , 24 z5 25 11-z2 16 16 2.9
' s 49 43 11-53 16 16 5.9
B 26 36 36 6-21 12 12 4.2
27 25 s 6.2-32 16 17 5.1
28 .9 8 . 9-z4 16 15 4.7
I: 29 24 24 . 9.0-19 14 14 2.3
. 3@ 36 31 7.3-48 1z 14 7.3
E 31 33 ¥* * * * *
32 27 15 9. 9-4@ 15 7.2
r 3 25 es 9-20 13 14 3.1
- 35 44 44 S-25 7.@ 8.9 4ot
B 26 8 S8 5-18 8.5 9.0 2.7
“ToTRL | 738 620 s-ag 11 w2 s.7
- |
i % DETECTAELE=  78%
RECOMMENDED INDICATOR LEVELS
BhhsTs~Z0 -

# ICP METALS NOT ON THE DATABASE YET

{] S ) | 4-10




: Table.4.3-5. COMFOUND: MERCURY
ESE D.L. @.25 ug/no
MRI D.L. @.@7 uwg/g
: - UBTL D.L. @. @5 ug/g
q CAL D.L. Q.26 ug/g
 SECTION # SAWFLES R D.L.  RANBE . MEDIAN . MEAN __ STD. DEVIATION
L 1 sz = 2. 06-0. 13 - - —
' 2 68 1 @. 26 - - -
i: 5 27 @ - - - -
b
6 43 2 - — - -
B 7 27 @ - — - S
a 27 @ - — - -
'” 9 24 S —_ - R —_ —
4 11 27 @ - - - -=
- 1z 26 -2 - —— - _—
L& ’ 19 84 ] -— —— — -
A 2o 25 @ _— — _— _—
ez 12 1 @. 231 _ —_— —
I 23 es. @ - — — —
}j'- 24 25 @ e - - -
25 49 e 2% @76-0. 45 - — -
{3 26 36 1 2.11 ' - - -
27 zs a - - - -
28 .3 @, - - - -
23 24 @ _— - _— —
3@ 36 ) - — _— —
ﬁ 31 33 2 @.087-2. 16 - - _—
32 27 @ — _— _— _—
f 34 25 @ _ —_— _— —_—
” 35 44 @ — _ _— -
- 36 S8 18 @.05-1.2 @. @8 @. 2= @.29
“ TOTAL 728 27 2.05-1. & 2. @87 2. 20 @. 26
3 % DETECTAELE= 3%
b .

RECOMMENDED INDICATOR LEVELS
ESE=@. 1-@. &

SHELL=@, @5-@. 1

CDH=@. S
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METALS NOT ON THE DATARBASE YET

. Table 4.3-6. COMEOUND: LEAD
' ESE D.L. - 17 wg/g
URTL DT é?4”339
- . < -
i . CAL D.L. 1.7 ug/g
i [
§EE?¥5E———§—§EEECE§:::—5—Z:B?C?::::_Eaﬁéé—_—:::EéégéQZ—:_EEEQ":__5?57:§EGES?E§§
: T TTTTTYes . 29 ii-44 1s 18 e&.7
B 2 &8 =8 11-23 15 15 .0
- 5 a7 5 12-16 1z 13 1.7
. 6 43 3 12-17 14 14 2.1
- 7 27 1@ 11-16 13 13 1.8.
K 8 27 7 11-17 15 14 2.2
- 3 24 3 10-16 12 12 1.8
| 11 27 Y t1-14 12 12 2. 37
' 12 e6 7 13-120 18 41 4@
{? 19 24 1 29 - - -
B 20 s 3 z0-25 21 zz z.6
2e 12 3 19-27 21 2z 3.8
23 zs 5 ez-27 22 23 2.1
24 es 4 21-24 23 23 1.4
25 43 .3 ‘2E=37 7 z - 7.6
26 36 1@ ‘18-25 zo 21 2.5
27 25 2 - - - -
28 3 2 — -— - _—
[’ - &9 24 @ -— — — _—
“ zo 36 @ - - - -
{‘ 31 33 * * * * *
i ze 27 7 13-20 14 15 2.7
- 34 25 2 22-z4 -— — -
I‘ 35 b4 1@ 17-41 2o 21 7.8
- 36 =8 31 17-30 s 2z 3.3
i:TDTRL 798 130 ta-t2@¢ 17 13 1@ -
% DETECTAELE= 24
RECOMMENDED INDICATOR LEVELS
ESE=20-75
Chicsa o oC




738 88z 11-281@2 41
7% DETECTABLE= 85%

RECOMMENDED INDICATOR LEVELS
ESE= 8@-10@ :
SHELL= &@-8@

CDH= S@a

ICP METALS NOT ON THE DATA BASE YET

4-13

Table 4.3-7. COMROUND: . ZINC
ESE D.L. - 16 ug/g
UBTL Dri. & 7 hatg
AL D.L. 5.5 ug/g
I o PR =
L 1 sz sz iz-8s 3= s 18
2 68 67 14-72 32 3z 11
K S 27 22 16-63 39 3 2
- 6 43 33 15-76 36 3 16
m 7 27 24 11-66 49 4@ 13-
L 8 27 26 17-51 34 34 8. 1
™ 9 24 24 2E-ES 38 39 12
i 11 27 =7 17-4E =7 29 7.5
. 12 26 25 21-48 32 33 7.1
; 13 24 17 36-71 46 48 9.7
=0 =5 23 35-72 S5 =3 9.1
a2z 12 12 33-s8 44 44 €. 2
- 23 2s 24 35-€6 56 55 ‘3,2
v 24 zs 22 37-32 48 sz 12
¥ 25 49 " 49 34-100 S3 S4 11
3 26 36 26 28-65 41 43 3.5
E 27 2s 16 33-66 =8 41 8.8
. &8 E] S 41-53 44 45 4.7
E ' e 24 24 7 42-73 55 S5 7.6
30 36 3t =8-81 51 s3 11
E 31 33 * * * * *
b 32 27 16 31-182 70 75 31
E 34 ] 1@ . 33-57 43 44 7.5
35 44 43 22-52 30 32 8.1
. S NN WS SO SR RO - S
L TOTAL 42 18
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Table 4.3-8.

Evaluation of Metals Concentration by Soil Series‘in Section 36
Uncontaminated Borings (Units in pg/g or ppm)

05/22/86

- Soil
Parameter - Description

Number of Determinations
Above Detection Limit

Concentration

Comments

Cr P1B
AvC
AsB
TuD
Gr

Cu ‘ P1B
AvC
AsB
TuD
Gr

] P1B
AvC
AsB
TuD
Gr

Hg

6
3
6
0
0

275 @ 3041

10 @ 3041

0.18 @ 3001

1.15 @ 3012

P1B - Platner loam F

AvC - Ascalon-Vona sandy loam

AsB - Ascalon sandy loam

TuD - Truckton sandy loam

Gr - Gravelly land-Shale outcrop

Samples. exhibiting organic contaminants (3042, 3049, and 3053) have been amitted.
Isolated samples exhibiting elevated concentrations have been noted. ‘

Source: ESE, 1985.
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. . ] !
f— : for rigorous statistical evaluation. Section 36 maximum uncontaminated i

area soil concentrations also appear similar to the mean United States
soils concentrations reported in the literature for the six inorganic

. target compounds reviewed.

This evaluation of envirommental background conditions for metals is

-
valid only for soils, not for weathered or cogs;f?ldatedv bedrock
=
materials. Shales, such as those commonly % gBuntered at the alluvium

bedrock contact in Section 36, are often;en in trace elements.

Naturally occurring trace elements are rdteredtia adsorbed to clay )
minerals-during the formatlon of sh Les, leading to%xrelZtive trace

element enrichment 1n these sed‘xmeﬁtgg This effect is illustrated in

Table 4.1-2, where median concep rﬁxons of four metals in both soils and

shales from groups of samples oéectﬁ}ghoughtout the United States are

£

tabulated. Ranges of median corfe%ntr;tlons are consistently higher in

shales as compared to soils. '\{j\?:, .

This hypothe51s is ver%:e\\,\?bd,;ty data from boreholes that

encounter the Denver Form“"a.tﬁg;!ior e ample Source 36-12, originally
,

thought to be a lagdflll logati

evaluation of Fhgew I ;lata. Eo:iholes in this source area encountered

was found to be uncontammated after

the Denver rnfatlorE shallow¥depth and due to the consolidated nature-

F
. of this bxog%k\taﬁ\Metrate deeper than 18 ft. Ranges of some
T

" metals conceftratigns measured in these less weathered samples were

sigw }Q;n. concentrations measured in the shallow

boreheTes cohstEucteds it uncontaminated areas. Concentrations of copper,

A%

ead, and zinc g«ge consistent between boreholes with depth and range
k{ to 47 ypug, 17 to 60 ppm, and 30 to 101 ppm, respectively.

‘ x‘

The ffo%b,xj,}evgted concentrations encountered in RMA studies are
proba%jresult of disposal activities, but may fall within the

range of nafural variability for different geologic media. Similar

’*w\

-

trends of increased and consistent metals concentrations with depth have
been observed in several other portions of RMA. Elevated metals
concentrations in areas of bedrock highs will be evaluated with respect

to the lithology encountered during drilling.

3 LA,,J{‘ e R = B e -

L-
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4.4 SELECTION OF INDICATOR LEVELS

The term indicator level as used in this report refers to a concentration
range for each potential contaminant above which that contaminant
approaches levels beyond natural variability. These indicator ranges are
not to be considered action levels for remediation, as they are not based
on toxicity. The decision to include a speclflc contaminant in a Phase
IT program was not made solely on the exceedaﬁhé?%f indicator levels but
also upon cog51deratlon of site condltlonsgffgfe history, hydrology, as
well as variability and frequency of detg%i_ le®eoncentrations. Values .
below the established range were noo.régé?mende or=Phase IIL
examination. Values w1th1n the rangs,were assessed case by case
basis. Values above the ranges s were generellyﬁreferred to Phase II

unless some explanmation such asfegdlogic strata was found.

For organic compounds, these ind¥egatox levels are the detection limit for
a given method. The detection limit s™sglected for organic compounds
because they are notvng%t??ﬁ%g;gagzzzézife;%pounds and therefore any
defectable concentratio%a g;%‘%hgores either of disposal practices;
agricultural practices (eégj}gsigf control), or dlsper81on from source

areas (e.g., wind wn) . tigt of the analytical parameters and

aséociated‘dquo§f3e: mits fdg_ e Phase I studies is presented in

Tab].e 301"1 Z %V

rang . Indlcator range were selected for the metals
on51de tion o ncentratlon ranges obtained from the literature

earch (Sectlo 2%1), analysis of the bulk soil (Section 4.2), and the
al ion of j:?a from uncontamlnated areas of RMA (Section 4.3).
mendad #h tor 1evels are tabulated below:

1ement Indicator Level pg/g or ppm

As 4.7-10

cd , 1-2

Cr 25-40

Cu 20-35

Hg 0.05-0.1

Pb : ' ‘ 25-40 | .
Zn ‘ . | 60-80 '
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Detectable levels of arsenic were encountered in 80 of the 798
uncontaminated aréa samples from the sections tabulated. Of these 80, a
disproportionately large number (24) were in Section 36. Over.90 percent
of the detected As values were under 10 ppm. Literature indicated As
concentrations in western solls average 5.5 ppm. Arsenic was generally
below detection in the bulk soil. An indicator, range of 4.7 to 10 ppm
was established for use in considering Phase.i%i?%vestigations.

Cadmium was detected in only‘12 of the 733 oﬂt%ginated area samples.
The literature did not provide informa

oé;fzgﬁghgéfiﬁééjons in western
United States solls._ Cadmlum was geaerally below dé%g;;&on in the bulk
soil. An 1nd1cator rarge of 1 to;i m was establlshed for use in
considering Phase II investigat} . '

Detectable levels of chromium'we?a%enéégntered.in 580 of the 798

. o :
uncontamlnated area samples. Pevelsﬁﬁgézzigd ranged from 7 to 55 ppm
with the dlstrlbutlon gkewe ightly to“eie lower end of the range.

Literature values 1ndlé§t g“-“tan

soils. average 41 ppm. Chrigm '_"gvéraged'IA ppm in the bulk soil. An

ions in western United States

./j,«gg

indicator ranz;;gjﬁlgﬁfo 40 “ppmé was established for use in considering
Phase II invesfi n%. ‘ '
gg =

f.Measufeab égnceméiff'Uns-eﬂgéopper were encountered in 620 of the 798

' uncontamlnate samples. Concentrations ranged from 5 to 53 ppm with

the aggz%ﬁttoward'thelower end of the range. Approximately
GQFj?fE;;:-:?%xhg det®&g¢table values were under 10 ppm. Literature values

ndicate Cu coﬁ%entratlons in western United States soils average 21 ppm.

averaged ppm in the bulk soil. An indicator range of 20 to

. 35 ppm, waws, egtaflished for use in considering Phase II investigationms.
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Mercury was detected in 27 of the 798 uncontaminated area samples. Of
these, a dispropprtionately large number (18) were in Section 36. Over
60 percent of the detected Hg values were under 0.1 ppm. Literature
values indicate Hg concentrations in western-United States soils average
0.46 ppm. Mercury was.generally below detection in the bulk soil. An

indicator range of 0.05 to 0.1 ppm was established for use in considering

Phase II investigations. . ég;é%i?

£
1

Detectable: levels of lead were encountereﬁ of the 798

uncontaminated area samples. Concentr us ra om 11 to 120 ppm
with the dlstrlbutlon skewed such thaf the medlan d?hde cted Pb values
F

was 20 ppm. therature values lnda e Pb concentratlons in western
United States soils average 5. 55555 Lead was-generally below detection
in the bulk soil. An.indicat ﬁang 3§?25 to 40 ppm was. established for

. . . . e
use 1n considering Phase II 1inve 1ga€;ons.

Zinc was detected in 6gihgT‘ehe_Zzgh:;;zE:;%lnated area samples.
Concentratlons encounte%ed%r fro to 280 ppm with the
dxstrlbutlon skewed such ngi fmedian detected zxnc value was 41 ppm.

Literature valuesgd 1cate 2@ Gbncentratlons in western United States
] %
soils average 55 2. 2Zinc aver%ged 40 ppm in the bulk soil. An

g
indicetor ngr £ geqﬁgﬁgggﬁies‘establlshed for use in considering
=_Phase-II £ en%;g_ géﬁ?t*u-héf
Many e 11 well w1th1n the ranges of natural variability

egdmmended cotcentrations above which further investigation may be
r dﬁ%@f but <§;necessar11y levels at which a Remedial Action program
is m daﬁa%z} Ebmparlson of these values with action levels selected by
the U.S. A And various states at NPL sites and with recommended
concentrations for land treatment of hazardous waste indicates these

levels are very conservative. s
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. 5.0 CHEMICAL IDENTIFICATION

5.1 -IDENTIFICATION METHODS

In the desire to develop a complete and comprehensive analytical program
"7 " to support the RI at RMA, the Army has developed a procedure to consider
L all the chemicals known to be associated with 3&5 for inclusion in

Phase II studies. This approach involves thnigzﬁéthods by which an

-4
analyte can be included in the second phasefoffthe Remedial

Investigation. F a

The first is the review of all available 1iteraturé%a£%§ast activities
S o & E - .

conducted by the Army and all tEnaﬁtgghurlng the entire history of RMA.

Because it 1is impossible to anakéés for all chemicals associated with

RMA, the Army screened the ligf éi& vedoped methods to quantify 48

T W 4 .
separate analytes. These chemic#ls wexe chosen because of their known
contribution to environmental contam¥gatTen, their abundant use at RMA,

. . - . 4 _
and because of their signi e in t:%%a;bf public concern. Many of
. % e :
these chemicals are repfg;ZEfthye-o sses of compounds used or
manufactured at RMA. Thi§%f§%£f§£?:§25§;a1s served. as the core group to

be examined be§i2§gqg£.the E&kgiihood of inclusion in the second phase of

detailed inv;;fi;&fipn, Y
v 7/ .

3 3

e

i
e

7

=

F 7 :
: However, ‘gcéigf of phie-peasilility of missing a significant chemical or
'degredation nggf%ﬁf.théfﬁrmy established a second screening method that

req:é;éﬂ'fﬁ?ﬁ@g;dﬁé%i?ggfed by GC/MS analyses be examined to identify the

B ,4“‘—-“\5 3 .
nog- get ccggdgnds Bresent. Any compound with a response greater than
2 5. . .
0 percent of the: internal standard response was possibly subject to the
zkﬁiéjcationébqocess. Because this requirement was very conservative

and cngﬁnyogéégially result in a large number of attempted
S

Lo
M\hﬂh

identifi®gtiaqifs, a second restriction was initially used. Only the five
non-target compounds exhibiting the highest response were examined in
detail to attempt an identificatiqn. It was believed that with the
number of samples being analyzed, the significant unknowns would occur at
high .'enough concentrations and frequency to be included at one site or

another.

3 LM"J<?~)_ﬁJ e B -y B -omvws B S E‘fj
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This procedure was reviewed by other concerned parties and a-

¢

recommendation was méde_to look at the top ten spectrum rather than the

five-proposed. The Army considered this a reasonable but arbitiéry

request and therefore went a step further and stated that they would

eventually look at all non-target compounds to make sure that nothing was

missed.

The third way. in which a chemical may be l@f é;d in Phase II is by

g?%%%%%EEStlgatlon. The Army
4nd el r‘igclude the analyte
in Phase II or provxde a Justlflcatlgg for not lncluaiEg?the compound .

/4 :

5.2 NON-TARGET COMPOUND IDENT EiCETION

recommendation from any involved party t

will review all recommendations receiv

The overall procedures used f@r Edg:}fﬁzéatlon of non—target compounds
involves the review of all peaks™meetifig the response criteria.

m’

Available GC/MS libraries are searcheﬁatﬁﬁdevelop the best three computer

i
aided Ldentlflcatlons.éfaﬁﬁéuihéihi:u;zzziﬂfed a GC/MS expert reviews all
. . LR . .
data to determlne'wh1ch§g¢?§§2;;?of tifesse three matches best.fit the
TR 7
o

&
data. In some cases, non computer matches adequately represent

the data and the ator aﬁtemgts an identification based on his or her
%

analytical chemiséfygexperlencg égd training.

Y yd : h Y4

il

;; y. &“‘--”._
Wherever séiple,ihgfﬁpeexxggtoplst will make the "Best Fit"
" identificati Wiile examining the mass spectra, the analyst will also

make usﬁq&.pattefns that might indicate the presence of

oi)l, sfher pé%;

ani’: areas.

NN

cleum pggducts, or chemicals common to similar hazardous

M“mnmm'
‘“""“Mmm\w“‘“

Thes&notietarge! e mpounds‘were labeled using the relative retention

b times as efg;euced to the internal standard. Non-~target compounds found
L in the volatile analyses were labeled by multiplying the relative

™ retention time by 100. For example, a volatile with a relative retention
j time of 1.33 would be labeled as "UNK133". Semi-volatile compounds were
- ‘ labeled using the same convention except 500 was added to the label

»Qwu (i.e., a semi-volatile retention time of 1.05 would result in a label of
(xwk "UNK605") .

5

L3
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The results of these identification procedures are summarized in the
table within each source report labeled "Tentative Identification of Non-
Target Compounds in Source XX-YY". This information was developed for
each borehole. Other information contained in these tables is provided

to allow fast access to data for any future review.

In order to assess whether a non-target compouéﬁ;ls significant enough
for 1nc1u51on in the Phase II program, generakfgcreenlng criteria were
established. Non-target compounds found.f; ﬁa%aaknown to be highly
toxic will be added to the Phase II pr gﬁ er§a;hat are naturally
occurring and appear at a reasonablxggbxqultous con@gntgatlon will not be
included. Also chemlcals that ‘a j;?é;tlfled as laboratory impurities
will be excluded when found at sfgf ar concentrations at 51m11ar
concentrations in the. blank. aﬁomgpggﬁgéalth a questionable
identification will also be excf%ded 11 other identified compounds

will be dealt with on a case by caseﬁhasﬁg,to decide their significance.

o s,
;\}f : .
It should be noted thatidu%?ﬁg~%he s of the GC/MS analyses, a batch

&
of methylene chloride thazgwasjﬁ_gd as an extractlon solvent for semi-

£
volatile compounds;gas foundgtof ontain trlchloroethylene (TCE) as an
1:

impurity. Tﬁgs'waagyetlfled E?e solvent blanks in all four
Z

laboratorleggggrformin e ané%%ses as well as other major laboratories

. throughout# tifa coudt fse of this, many of the early GC/MS runs
) cogtainéd hiESEH:;;{iE that were identified as a '"laboratory solvent
is

impurj > s&ssment was further verified by the fact that no TCE

Egﬁgz-zgﬁg 2 :/MS analyses. A new batch of solvent was

ofin 3

ed and a,?l nificant decrease in the number of laboratory solvent

ities lif$:§§c1patedy

@nﬂ“

5.3 PHK%E II;EFFORTS

With the lmplementatlon of these three screening techniques, the Phase II
investigation program will include the chemicals that will drive any
required engineering work. In this way, the best possible use of
available time and resources will be made to define the extent of the
problems at RMA and satisfy all partles that a thorough attempt at

deflnlng the sources of contamlnants was. made.
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6.0 SOTIL/GROUND WATER INTERACTIONS

6.1 .HISTORICAL GROUND WATER DATA

Numerous comments on early drafts of the source reports revolved around
the question of interaction between unsaturated zone contamination and
ground water contamination, and the role of Phase I soils investigationms
in addressing this issue. The source reporti§i§7lude what were judged to

. . £ £
be pertinent items from the large ground wifegfﬁata base. We have

presented this information for the sake Qfg mpketeness, recognizing that

£ £

in at least some cases a relationmship & ggés bé&tweeh, the saturated and
unsaturated zones. No attempt was mgde to positiv e&tablish the
existence or lack'dfjsuch relacidgfﬁips. Available data were not
;- ;

sufficient for this purpose. 7
| (/7

%jf y . .
As new ground water data becomeé%%yilkﬁble from- other tasks in this

program, this discussion will be u;%g;e An éttempt will be made to use

the historical data as A ing point 'ig?this analysis where it can be

verified by more currenk s¥idias.
. %

6.2 PHASE II EFFORTS
oK

In certain are,f;}d\gré the grﬂ@}’ water table intersects_the surface in a

=
= Y
known highlgfi?ntamé%a~ d area &r data indicate such direct contact
£ 7 £ '

s

. exists, P “seg}I‘gamp&éa§~g££§%ontinue below the water table. This will

be done in ateas¥sych as Basin A (Source 36-1) where high ground water

e e P .y e e .
llngéftHVEsgiézfgpn f the vertical extent of contamination which is
very eFidenfein 54??%&%51 soils. These situations will be evaluated

‘;’ E_% = .

.{‘Nhhgae )
;F
WheTe, néeessafys soils investigation tasks include the provision for

. g S
lns::?T%ﬂ€£Z§§{s to supplement the area wide ground water monitoring

network. Data from the first quarter of ground water sampling completed
under this program are currently under evaluation. The distribution of

sampling points and the requirements for additional wells will be re-

evaluated when this process is completed.




