
& MILLER, INC
Ground-Water Consultants ffied)

February 11, 1988

Ms. Ruth Rzepskl
Compliance Officer
U.S. Environmental Protection Agency
841 Chestnut Building
Philadelphia, PA 19107

RE: Administrative Order on Consent
Remedial Investigation/Feasibility Study
Field Investigation Summary Document
Avtex Fibers, Inc. ;
Front Royalv Virginia
EPA I.D. No. VAD 070358684

Dear Ms. Rzepski: \

In keeping with the Remedial Investigation/Feasibility Study vork
plan for the CERCLA action'at the Avtex Fibers, Inc. facility in Front
Royal, Virginia, Geraghty & Killer, Inc. (G&M), has prepared this Field
Investigation Summary Document, This1 document outlines the various field
tasks accomplished under the Remedial Investigation (RI) between the
months of May 1987 and January 1988.

This document has been developed as a summary of field activities
accomplished and the preliminary results of each exercise. Due to the RI
and FS submission schedule, this document also includes information
concerning the treatability study. The raw data, equations, validation
results, and critique of the study have been included and should be
reviewed by the agency.

If you have any questions concerning the contents of this report,
please let us know. * "'

Sincerely,

GERAGHTY

Senior Scientist

.ar: Enclosure r ' fl R 3 0 2 ij 0 7
cc: R.H. Hughes-Avtex , ,=

R. McManus-JMC

844 West Street • Annapolis, Maryland 21401 • (301) 268-7730
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GERAGHTY & MILLER, INC.

REMEDIAL INVESTIGATION (fte</i
FIELD INVESTIGATION SUMMARY REPORT

In accordance with the Remedial Investigation (RI) work
plans for the CERCIA activities at the Avtex Fibers, Inc.
(Avtex) , facility in Front Royal, Virginia, a summary
document describing field tasks conducted between May 1987
and January 1988 has been developed. This document consists
of exhibits detailing information for the following ac-
tivities:

- Monthly Progress Reports
- Base map of RI installed wells
- Geologic Logs
* Well Construction Diagrams
- Monitor Well Survey Data
» Collected Water-Level Data
- Viscose Basin Sample Locations
- Viscose Basin Sample Descriptions
- Viscose Basin Piezometer Construction Details
- Summary of Air monitoring Results for Health and
Safety

- Pump Test Observation Well Layout
- Pumping and Recovery Curves
- Ground-water Sampling Geochemistry Summary Tables
- Treatability Study Raw Data and Control Samples
- Field Audit Reports

The data presented herein represent the information
developed during the RI field investigation for use in
developing the draft RI and FS reports. Additional data
sources representing collection tasks prior to the initiation
of CERCLA activities at the Front Royal facility have been
previously submitted by Geraghty & Miller, Inc. (G&M) , to the
agency within the work plans. Any interpreted conclusion
regarding hydrogaology or geochemistry based on collected
field data is to be considered preliminary and subject to
change or revision prior to its incorporation into the draft
Remedial Investigation Report.

/SR3Q2U2
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SECTION 1.0

MONTHLY PROGRESS REPORTS

AVTEX FIBERS, INC.
FRONT ROYAL, VIRGINIA

MAY 1987 TO JANUARY 1983

(Red)
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M0679FR6

Mr. James Miller (3HW16)
Coapliance Officer
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107

Dear Mr. Miller:

This document constitutes the first monthly progress
report since the commencement of Remedial Investigation field
activities at the Avtex Fibers, Inc., Front Royal, Virginia
facility. To date, Geraghty & Miller, Inc., has made
progress with respect to the first two field tasks, the pre-
liminary round of ground-water sampling and surface geo-
physical survey.
Ground-Water Sampling

To date, all but six wells have been sampled. Remaining
wells are PW-1, FW-2, PW-3, CM-IB, GM-3, and GM-10. Present-
ly, G&M plans to complete the sampling exercise Tuesday, June
2, 1987. Sampling could not be completed all at one time due
to access problems associated with each of the remaining
wells. For the PW-Well series, existing 3-inch steel eductor
pipes used for recovery by air-lift method have to be
removed. For GM-10 and GM-8, a smaller diameter pump is
required to allow deeper pumping since well yields are
extremely low. CM-IB has a top reducer assembly which is to
be burned off.
Surface Geophysics

G&M has completed all but one 1000-foot traverses for
the resistivity survey. All other resistivity line segments
have been completed and data reduction and analysis for these
lines is underway. G&M expects to complete the resistivity
profiling and all of the electromagnetic traverses in two
days, beginning Wednesday, June 3, 1987.
Work Plan Deficiencies

G&M still has remaining responses to comments from Diana
Pickens dated May 7, 1987. As we discussed, G&M id? §1fiMi j
waiting for QC documentation for geotechnical laboratorAsV
We expect to submit a response by Juna 12, 1987.
believes that this time frame will not interfere
progress since the first drilling task slated for Jur
1987, does not involve geotechnical testing. These a?
10 riverbank wells. flR302*# I 6

844 West Street • Annapolis. Maryland 21401 • (301) 268-7730



GERAGHTY & MILLER, INC

Mr. James Miller
June 1, 1987
Page 2

Schedule

*v Presently, G&M is running one and one-half weeks behind
the original schedule. Drilling was to have begun June l.
E5̂ !ffU c?ntinue to be made aware of progress and changes oradditions to the field activities. ««ng« cr

Respectfully submitted,
GERACHTY & MILLER^ INC.

MEW:gph i —'
t , cc: R. H. Hughes - Avtex, Valley Forge
"̂  M. Pisarcik - Avtex, Front Royal

J. Sgambat - G&M, Corporate Advisor
Project File

AR302M7
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July 8, 1987

Ms. Ruth Rzepski (3HW16)
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, Pennsylvania 19107

Re: Monthly Progress Report
Remedial Investigation Field Activities
Avtex Fibers, Inc./ Front Royal, VA

Dear Ms. Rzepski:

During the course of the month of June 1987, Geraghty &
Miller, Inc., (G&M), with the services of Pennsylvania Drilling,
Inc., continued with the installation of shallow bedrock moni-
tor wells along the east bank of the north fork of the Shenan-
doah River. Presently, G&M expects that this task will be
completed by July 9, 1987. For your information, G&M has in-
cluded a summary of the well depths and measurements for field
conductivity and pH.

G&M is in the process of setting up the treatability study
which we anticipate to begin by the third week of July. In
addition, G&M has, as of July 6, received approximately three-
fourths of the analytical results for the preliminary round of
ground-water sampling from Cambridge Analytical Associates*
We anticipate receiving the remaining analytical data within
the week. Once all the data is received, the process of re-
viewing for quality control will begin. Once the data has been
tabularized, information will be forwarded to the Agency.

The next scheduled field activity to begin on July 9 is
the installation of the four perimeter wells penetrating the
alluvial deposits surrounding viscose basins.

As you are aware, the remaining field tasks to be performed
as part of the remedial investigations include the aforementioned
perimeter wells, drilling and sampling within the viscose basins
proper, aquifer testing, and the final round of ground-water
sampling. G&M currently feels that the deadline for completion
of these activities (July 20) cannot be met. Within the next
week, we will be reviewing the possibilities of performing one
or more of these tasks concurrently and would apprecntatfeptJibutQ
from the Agency as to the effect on the total projeirVcKdfcule.

644 West Street »Annapote. Maryland 21401 •(301)268-7730



GERAGHTY & MILLER, INC
r , ....

TO: Ms. Ruth Rzepski
Page 2
July 8, 1987

This is especially important in that G&M has just selected lab-
oratories to' be involved in the analyses of viscose basin mater-
.ials and, according to the consent agreement between the Agency
and Avtex, the EPA is afforded a two-week period for review of
the submitted quality assurance documents supplied by the selected
laboratories.

As to the issue of an interim report concerning the results
from the surface geophysical surveys conducted in May, G&M
will have a completed document by July 15 and will submit
the report to the Agency at that time.

We would again like to stress that field conditions,
specifically hot, humid weather, and the required use
of protective suits and respirators, have drastically
slowed the daily progress.

If you have any questions "concerning progress to this
point, or expected changes to the schedule, please let us
know as soon as possible. -

Sincerely yours,

GERAGHTY & MILLER, INC.

Mark E. Wagner
Project Manager
Senior Scientist

MEW:kmf

AR302M9

1-6



f* GERAGHTY & MILLER, INC

TABLE 1. f*Mj
RIVERBANK PIEZOMETER

INSTALLATION CONDITIONS

Number

PZ-1

PZ-2

PZ-3

PZ-4

PZ-5

PZ-6

PZ-7

PZ-8

PZ-9

Veil Depth, ft

35

16

18

31.5

25.5

23.0

23.0

18.0

28.0

Depth to Water, ft pH
(top of casing) (units)

7.21

8.44

5.18

10.29

6.92

7.38

7.12

6.98

5.98

8.59

9.04 .

7.84

8.44

9.10

10.38

8.08

7.50

7.61

Conductivity
(umhos/ca)

6950

6120

6200

5430

6310

4340

2600

3870

4150

STA. 1

STA. 2

STA. 3

STA. 4

STA. 5

- STA. 6

STAA^>

STA. 7

1-7 RR302U20
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£&& MILLER, INC
Ground-Water Consultants

August 12, 1987

Ms. Ruth Rzepski (3HW16)
Compliance Officer
U.S. Environmental Protection Agency
Regidn III
841 Chestnut Building
Philadelphia, PA 19107

Dear Ms* Rzepski:
During the course of the month of July, 1987, Geraghty &

Miller, Inc., (G&H) completed the installation of the shallow
bedrock monitor veils along the east bank of the Shenandoah
River. Locations for all installed riverbank veils is
presented as Attachment 1.

In addition, G&M has completed the installation of the
four (4) overburden veils proximal to Viscose Basins 9, 10,
7, and 1. Preliminary veil-construction sketches are
presented as Attachments 2, 3, 4, and 5. ,

G&M has commenced the viscose basin boring program
starting with Basin 3. G&M expects this program to continue
for at least three veeks.

Final clarification to the Sampling and Analysis Plan
have been finalized with the Agency, and the bench-scale
treatability study is to commence the week of August 17,
1987. If there are any questions concerning work performed
during the month of July, please let us know.

Sincerely,
GERAGHTY & MILLER, IHC.

Mark E. Wagrter
Project Manager

Jefcfs&t̂ . SgimJAt, C.P.G.
Project Consulting Coordinator

MEW/jpsigh *n
cc: M. Pisarcik - Front Royal

R. K. Hughes - Valley Forge
File

844 West Street •Amapote, Maryland 21401 •(301)268-7730
1-9



Ger.ghty& Miller. Ina • _ ATTACHMENT 1. AVTEX FIBERS

CXPLANAT10N __________
BOO^Mt

Approximate Location of Shallow
Bedrock Well Along East Bank of
Shenandoah River .



jft n_j——I I—1"*™*™* TownOy

DOC. GONTRL. 3
ATTACHMENT 2

WELL CONSTRUCTION LOG

Off̂  AVTEX FIBERS, INcl RI/FS WflB MVJ-9

Measuring Point is Top of
Wen Casing Untes* Otherwise
Noted . *

f

•Depth Below
Land Surface

WARREM g^ VIRGINIA

land-Surface Bevation
fa** D surveyed

- . O estimated

HOLLOW STEM AUGER
OrflnngContractor PENNSYLVANIA DRILLING COMPANY
BtttanQRiM ______________________————

Development Technlques(̂  and Date(sA
TO BE PERFORMED BYAlR-LIFT f WEEK OF AUGUST 10

.gaOons
Water Removed During Development____M.A. ___.gallons

________;______feet betow M.P.
N'A'__________feet betow MP.

Pumping Ouratton _Û L

Spedfie Capacity.

Remarks.

-leffHoore

1-11
1/M



£?& MILLER. INC
ATTACHMENT * ($**} DOC. CONTRL. * _ATTACHMENT 3 M0679FR6-CM._£ll£li

WELL CONSTRUCTION LOG

ft

,

•

PI .̂  AVTEX FIBERS. INC. RI/FS WflB MW- IDakr/I I/T̂  fcwhdfcmeter

/j >k.WencasIng.
A A *T Jnehrfamafar, •

/ JbBackfin _.'
y Jplfimtrt TVpt. id
/ >f : " '

1 Bsentonlte D slurry
I LM Jt8_ ft* Q̂ penets

I ra -^-i IvrafiD <".Tl

|fl
^ = |-We« Screen. ' ..
p% _*L_ Inch diameter
|| ——— , Jfi_stot
£ — 5^
< = | ̂ XD Gravel Pack
I = :.«;-H2'SandP«ck
; = § T-i rormation
i = ̂  Coflarvwi
ill ^^ms-s.fip

Measuring Point te Top of
Wen Casing Unless Othemfse
Noted.

•Depth Below
Land Surface

Ty-mJrsiw FRONT ROrAL
U&ftflPlil -̂  vi0^iuijiCoiF̂ y wwntH ftBtA VIRGINIA

CWmftMn

Land-Surfaco Bevation
•nrfOatiim. '.teat' O curwayad

fn«Mf̂ Hanna(A«/«)
OrfHinrjUaHvyJ HOLLOW STEM AUGER
MffihgCanfraetar PENNSYLVANIA DRILLING COMPANY
nrfffingRuM.., ,

Devetopment Technlquesfs) and Date(s)
TO 6E PERFORMED BYAIR-LIFT . WEEK OF AUGUST 10

•
.

HuWî sftCkifingDrflHng .N'A"
WatflrRArtvt«v! During fVn«>tnpnwnt_. _ N.A.

fitafienflpm Id Water fear hat

PumplngOaptfitnWatar N'A' feefhel,
Pumping nuntion N*A* ' hr-trc
Yield N*A- opm ' nafa

%iaeffic Caparffy „., „ gpmfft
Waff Purpose Monitoring of shallow groundwater In
vicinity of the viscose basins.

gallons
Canons
owM.P.
owM.P.

the

Ramaricfi

_ . . - . . - • '
•

-

iinonot.oc

-12



Welcasihg.
H Inch diameter,

_Jl_ Inch diameter
IO

ATTACHMENT * (ftetf)

WELL CONSTRUCTION LOG

pm^ AVTEX FIBERS, iNcl RI/FS WflB

TownOy, FROMTROYAL

Measuring Point Is Top of
Wea Casing Unless Otherwise
Noted.

•

•Depth Below
Land Surface

ftv̂ fy *"**£*_______________fi,^ VIRGINIA

Permit No. ________________
Land-Surface Bevatton
and Datum_____-feet Q surveyed

•______• Q estimated
I Installation Dates(s).________:__________
I nrimngu.̂  HOLLOW STEM AUGER_________
DrifllhgContractor PENNSYLVANIA DRILLING COMPANY
DrfUIngRuW_____________________'

Development Technlquesfs) and Date(s)
TO BE PERFORMED BYAlR-LIFT; WEEK OF AUGUST 10——-—————————————————————————t-___

RuW Loss During Drilling N*A'
Water Removed During Pawinpn-Mn* «• N.A. ___ gallons
StatteDepChtoWater ________________ feetbetowM.P.

M'A> feet below M.P.
Pumping Duration N'A* ' hmtra

M*A* Date
Specific Capacity __________ gpmfll
WaaPtifiMfift Monitoring of shallow groundwater In the
vicinity of the viscose basins.

Remarks.

AR3Q21.25
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ATTACHMENT 5 ,. . " DOC CONTRL. C

WELL CONSTRUCTION LOG

AVTEX FIBERS. INCJ RI/FS Wfltt fAV/~

TP»n«<y. ™»NT«"««-

Won easing,
Inch diameter,

Baddm
Grout

Bentootte O slurry
pellets

Wen Screen.

Gravel Pack
Sand Pack
Formation
Collapse

Inchtfameter Permitf4d.,

Measuring Point Is Top of
Weft Casing Unless Otherwise
Noted . -f
•Depth Betow
Land Surface

<̂ v̂ WRREM__________g,^ VIRGINIA

Land-Surface BevatJon
and Datum______.feet D surveyed

*___________. O estimated
Installation Dates($)

HOLLOW STEM AUGER
OnTIUvOwitractor PENNSYLVANIA DRILLING COMPANY
DrilflngFWd_______________________

Development Techniques(s) and Datefs)
TO BE PERFORMED BYXlR-LIFT t WEEK OF AUGUST 10

Fluid Loss During DrUCng M'A*
Water Removed During Development ____ »•*» _______ .gallons
StatfcOepthtoWater ________________ feet betow fctP.

N"A- __________ feetbetowMP.
M"A"

M"A*
Specific Capacity.__________gpm/ft
WaflPiifposa Monitoring of shallow groundwater In the
vicinity of the viscose basins.

Remarics.

1-14
U86
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£&& MILLER, INC. <**>
iround* Water Consultants

September 17, 1987

Ks. Ruth Rzepski (3HW16)
Compliance Officer
U.S. Environmental Protection Agency
Region III —,
841 Chestnut Building
Philadelphia, PA 19107

Dear Ks. Rzepskii
During the month of August 1987, Geraghty & Killer,

Inc., (G&K) completed the Viscose Basin Boring Program. The
program consisted of the installation of a single-test hole
in Viscose Basins 1, 2, 3, 7, ,9, 10, and 11* At Basins 1, 2,
3, and 7, hollow-stem auger drilling vith continuous cplit-
cpoon campling vac performed to the bedrock interface.
Samples of viscoee material vere collected, packaged, and
shipped to Cambridge Analytical, Froehling and Robert con, and
Spottc, Stevens, and KcCoy for analysis. Once bedrock vas
encountered, NX-coring vas performed into the upper 10 feet
of bedrock. Intact corec have been maintained for future use
and documentation. Once NX-coring vas completed, the core
hole vac grouted up to the ground surface. A cecond auger
hole vas then installed to the base of the viscose material
and a stainless-steel monitor veil vas emplaced into the
borehole. These email diameter veils are to be used for
viscose liquid sample collection*

At Viscose Basins 9, 10, and 11, a ckid rig vas placed
onto the bacin by a crane and casing vac hydraulically pushed
vith continuouc cplit-cpoon campling. This procedure
continued until natural clayc vere encountered at depth*
Upon completion of the boring, a stainless-steel veil vac
constructed at locations vithin Basins 9 and 11. Due to the
loss of drilling tools, a veil vas not completed in Basin 10.
Viscose liquid sampling from Basin 10 vill be accomplished by
collecting a cample from the seep located along the western
berm. Hell construction detailc ac veil ac cample descrip-
tions collected are presented as Exhibits l and 2, respec-
tively.

In addition, GtM completed the final round of ground-̂ ,
vater campling vith limited cample splitc collected
personnel. All existing and new veil locations vere eaEpied"
vith the exception of the wells placed vithin the viscose
basins. These veils vill be campled at a later date.

AR302U2S
844 West Street • Annapolis. Maryland 21401 •(301)268-7730



GERAGHTY & MILLER, INC

Ms. Ruth Rzepski fflcrfj
September 17, 1987
Page 2

G&M .will perform the final field task of aquifer testing
within the next few veekc. G&M will advise EPA of the exact
date once it is known.

Sincerely,
GERAGHTY &

MEW/gh
Enclosures: Exhibits

Je;
Project Consultikg Coordinator

AR3Q2U30
1-17
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Ground-Water Consultants V;1 *H M0679FR6-GM̂

WELL CONSTRUCTION LOG

.Well.*-fl

0

ft
V
*

k/' '

/

I1
'.••"%
»

8•*.v

1
Si
s_
?i

r%-

1
1

.«-..1 LAND fURnCt

=

I
^

-rt

•̂

1

\
///
4

*

1

1
Si?v$

1

1

,

drilled hole

x.Wel! casing.

SC. F/̂ 94
p Backfill

J'JZ-tt-
Bentonfte D •lurry
~2_ ft. O pellets

*-WeII Screen.
Z Ineh diameter .
SS . /O ctnt

iX^Gravel Pack
•̂Q Sand Pack
Ô Formation

Collapse

Measuring Point is Top of
Veil Casing Unless Otherwise
Joted.

Depth Below
Land Surface

Town/Cftv ' f'fGDn' iut̂ A-f _
IJft̂ inKr fttat« r ***•

ParmHMn

Land-Surface Elevation
•nd Datum feet D curveyed

,._..,-„ nasHmated
InetattAtlnn Dfltft̂ rt J^ "f t - fr7

Drilling MAtnnrf f/. S. A*Jj+A

Drilling FlnlH ,, -(M/*

Development Techniques(s) and Date(s)

PIutd̂ ASfi During Drilling ,„„,., ..mim£j/& gallons

Water RAmnvad During r>û fnpment __,... /V//̂ ,.. gallnna

Static Depth to Water ; feet below W.P.

Pumping Depth in Water „ __.,.., , „.,.. feet below M.P.
Pumping pi (ration „_....! ,,,. hounp

Specific Rapacity , , _„ . gpmm
i

Well Purpose _________ ; ________ _____ ; ____

Remarks ,*
• -•• . '•>
. ' * . . .

' Prepared by «,_._»̂ e?**̂ >'»̂

1-18
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X

aa
«C
v̂
#
nd

—

L«MO sunraet
/
/
*\^ , 6 __ Inchdlameter
' drilled hote

/ s. We! casing,
/ _2*_ Jnch diameter,
/ — 2 — *» *j i*
^ 3 Backfid / ^ ̂

iSentonite D slurry
| ̂  ft* "? pellets

-̂WeB Screen.
I -3s— Inch dJameter

i .
; ̂ Q̂ravelPack
i —Q Sand Pack

| Collapse

I^Ln*
• ^' *\0 fl*

ring Point Is Top of
ising Unless Otherwise

, Be tow
Surface

-X . /(, , *. v -( . / • f

Town/Ctty __...T '* * " " '' *.••'»'••"
Cnuntv State I//

PermUKlflL

Land-Surface Elevation
and Datum _ _. feet n surveyed

_,..._ n estimalerf

Drilling Methnd -<f«̂ *r

Drilling Contractor __ ,. ,., /£ >•••", < v/*-*<f .» >̂ •' 7 •* .»
Drilling Pttild W*TC» +V<S Vr CV«-/H«

7

,̂

Development Techniques(s) and Date(s)
fifjfr * ™ *-

Fluid lr«* During Drilling .<̂ *'M--' V '/«« *̂  *

Water Removed During Development ,
fitatb* Depth ta Water

Pumping Depth to Water. .. IIM _., .

Pumping Duration ,,_._._ „ .„ __ hour*

Speclfle Capaefty , ,_._ _ gpm/ft
WeJtPurpn«A

^* •

nattonf

feet below MP.
feet betow MP.

r«

Remarks ,

H\(*

Preparedby _, _. /f ̂  ' '•'• tf V

1-21

•

1/M



,._'GERAGHTY <..AY& MILLER, INC. ;;
Iround-Wattr Consultants \K̂ } DOC CONTRL. *

! M0679FR6-GM-,

WELL CONSTRUCTION LOG

W

i

K
V
r>

/

1
$1iPw}
[$
1
1

$

1 L̂ NO suftnee

»̂
•̂
Hv

—
~

••V

•4

^̂

«

•?; =

J
/

/
V

«

i1
:̂
*;
i?/
••'A

jjji

:&i
&$$£>•

"̂•.,. T lneh<Bameter
drilled hole
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wen (/o~ 7

State (/̂

O surveyed
O estimated

«f

Development Technkjues(s) and Date(s)

Ruldtn«» During Drilling ,

Water Removed During Development
Static Depth to Water

Pumping Depth to Water ,,
Pumping Duration IIIBMII ' hours

Specific Capacity _ ,..„__, gp*
WellPurpn«A

gallons

gaflons
fieethelnwUP.

feet below UP.

Datfl ,. ....
n/tt

... - -,,„,„... . .

Remarks.̂  jM**~ \*+£ Ji**/F/oft.
~ ' : ' f " *,. ,„ f

^

...... ,,._-.™ , , . . . .

, , ... ...... - .-.,

"""- '• - "••- ' •'

Prepared by //7f ng5C M» ̂/

; 1-22

AR3Q2l^35

1/80



OK* 'NAL
-; DOC CONTRL.*

M0679FR6-GM-

WELL CONSTRUCTION LOG

i 11 LAND StftTOCT̂

t
V
t

/

1
1
1
;$.

I
f*f.
1J:

£

1

«-

•*

•V•v••

E

*—

tovi
*»*•

V
•—ta-

™
•—

/

/

i
1
fr-,ly

^

C

Ai-W1IK
O-L

•is

*

»w -i/ . ̂  ̂-̂,. 7̂. ._, . Inch diameter
drilled hole

s. Wen casing,
2LJK_ Inch diameter.

JD Backfill
OTfirout fJS**&±̂

Bentonite ŝlurry
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* ^r'll_______________ rviitor _____ Helper.
Hammer ..-, Hammer „.
Weioht /̂ g> Dmp .̂̂/ Itv̂ o.
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Ground-Water Consultants (Red)

November 2, 1987

Ms. Ruth Rzepski
Compliance Officer
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107

Dear Ms. Rzepski:

During the month of September 1987, Geraghty & Miller,
Inc., (G&M) completed sample collection in support of the Viscose
Basin Boring Program. Liquid samples vere collected from
piezometers installed vithin Viscose Basins l, 2, 3, 7, 9, and V
11. In addition, a seep sample emanating from Viscose Basin 10
vas collected, since it vas infeasible to install a piezometer in
the basin. These samples have been sent to Cambridge Analytical
Associates for analysis.

During September, G&M continued vith the bench-scale
treatability study by adding ground water retrieved from veil GM-
8 to the reactors as the 2.5 and 5.0 percent contaminant feed.
Once the data has been analyzed, results vill be forwarded to the
Agency.

G&M has also arranged for a land surveyor to measure
vertical datua for all nevly-constructed monitor veils.
The last remaining field activity in support of the Remedial
Investigation vill be the aquifer testing program to be scheduled
by Avtex Fibers, Inc.

If you have any questions concerning the project, please
direct them to the attention of Mr. Michael Pisarcik at the Avtex
Fibers, Inc.-Front Royal facility, or to Mr. R.H. Hughes at the
corporate offices in Valley Forge, Pennsylvania.

Sincerely,

Mark E.
Senior Scientist
Project Manager

844 West Street •Annapolis. Maryland 21401 • (301) 268-7730
x-35 AR302i»<»8
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January 26, 1988
Ms. Ruth Rzepski
Compliance Officer
U.S. Environmental

Protection Agency
841 Chestnut Building
Philadelphia, PA
Dear Ks. Rzepski:

This letter constitutes the formal response as required
by the consent agreement betveen the U.S. Environmental
Protection Agency (EPA) and Avtex Fibers, Inc. (Avtex)
concerning RI/FS project activities during the month of
December 1987.

During December, 1987, RI/FS work had been suspended by
Geraghty & Miller, Inc. (G&M), until the last week of the
month. At that time, a nev agreement had been reached by all
parties, and G&M commenced the validation phase of the
geoche&ical data collected during the summer drilling
activities. The geochemical data includes ground-water
samples, liquid and solid vaste samples, and influent/ef-
fluent samples collected during the bench-scale treatability
study. In addition to data validation, G&M made preparations
for the pump tests that vere performed during the veek of
January 11, 1988. G&M vas involved in contract negotiations
vith the drilling subcontractor vho vould supply the neces-
sary hardware for the job.

In addition to these tasks, Geraghty & Miller Consulting
Engineers, Inc. (GMCE), proceeded with the identification and
inscoping of potential remedial alternatives for the vicose
basins and ground vater. Work in support of the risk
assessment vas also started during the last week of December.

If you have any questions concerning what vas ac-
complished during the month of December 1987, please contact
Kr. Mark E. Wagner.

Sincerely,

Geracrhty &

Jeffrey JjJ. Sgambatv C.P '
Vice President^ 2 0 2 4 ̂  9

844 West Street • Annapolis. Maryland 21401 • (301) 268-7730
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SECTION 2.0

SURFACE GEOPHYSICAL SURVEYS
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GERAGHTY & MILLER, INC.

SECTION 2.0 (Red)" j

SURFACE GEOPHYSICAL SURVEYS

As-a preliminary phase of the RI field activities at the
Avtex facility, G&M performed a surface geophysical survey
utilizing electrical resistivity technology. The purpose of
the survey vas to delineate any major bedrock fracture
features which could have potentially transported highly
mineralized ground water beneath the Avtex facility and to
the west bank of the South Fork of the Shenandoah River. The
results of the * survey were intended to guide subsequent
drilling activities on the plant side of the river, as well
as aid in defining whether contaminated ground water had
migrated past the floodplain referred to as Rivermont Acres
and beneath the ridge line located to the southwest of the
floodplain.

As a result of this exercise and interpretation of
collected data, G&M identified several resistivity anomalies
located along the perimeter berm on the plant side of the
river, as well as several anomalies along the Rivermont Acres
floodplain and up the ravine located proximal to well 193-
177, commonly referred to as the Young well. Although
anomalous values for resistivity have been detailed for the
survey line extending up the ravine past the floodplain, the
data is insufficient to support any conclusion as to whether
the anomaly represents strictly a geologic phenomena, or
mineralized ground water associated with a geologic pheno-
mena. The preliminary report of findings from the electrical
resistivity survey has been delivered to the agency and
reviewed by their specialists.

AR302U52
2-2



GERAGHTY 8 MILLER ,INC
I*

In addition to the dipole-dipole resistivity survey, G&M
personnel conducted a shallow-penetrating, fixed frequency,
electromagnetic survey in and around the viscose basins to 1)
delineate the boundaries of the older covered basins and 2)
delineate any areas of shallow ground vater characterized by
a high mineral content. The survey vas conducted using a
Geonics EM-31 unit vith a EM-38 digital data logger. The
locations of each transect line and identified anomalies for
3 and 6 meter penetration are presented as Exhibits 2.1 and
2.2, respectively. Rav data from the field data logger for
survey lines EM-3 through EM-19 are presented as Exhibit 2.3.
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GERAGHTY & MILLER, INC

Exhibit 2.3

EM-31 Survey Raw Field Data

AR3Q2l>55 . >
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GERAGHTY & MILLER, INC.

SECTION 3.0

LOCATIONS OF REMEDIAL INVESTIGATION
MONITOR WELLS
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GERAGHTV & MILLER, INC.

SECTION 3.0 ft **'

LOCATIONS OP REMEDIAL INVESTIGATION MONITOR WELLS

Prior to the initiation of CERCLA activities at the
Front Royal facility, several hydrogeologic consultants had
been involved in ground-water monitoring in response to
requests made by the Virginia Water Control Board. The pre-
CERCLA action veils consisted of installations completed in
the unconsolidated deposits and shallow shale bedrock (MW-
series) and wells completed within the shale bedrock at
depths from 100 to 175 feet below land surface (GH-series).

As a result of the work conducted by G&M, Avtex ini-
tiated several tasks as immediate response actions to
eliminate potential exposure of the public to the highly
mineralized ground waters emanating from the facility. Avtex
purchased properties at Rivermont Acres served by domestic
wells and with the services of G&M installed the PW well
series to commence back pumping for contaminant containment.
Since the purchase of the Rivermont Acres properties, the
domestic wells have been used for geochemical monitoring
purposes. A summary of pre-CERCLA action wells is presented
below:

Shallow Avtex G&M Bedrock Domestic Contaminant
Walla Walla Wells Recovery Walla

MW-1 GM-1A FRUM PW-0
KW-2 CM-IB SMITH PW-1
MW-3 GM-2A MARTIN PW-2
MW-4 GM-2B YOUNG FW-3
Mtf-5 GM-3 NAGI PW-4
MW-6 GM-4 SCHILLING
MW-7 GM-5 RITTER

AR3Q2488
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GERAGHTY 6? MILLER, INC. w**

Shallow Avtex G&M Bedrock Domestic Contaminant
Wells Wells Wells Recovery Welle

MW-8 GM-6 LONGERBEAM
GM-7 WEATHERHOLTZ
GM-8 BROWN
GM-9 - '
GM-10*
GM-11**

* GM-10 is no longer used as a monitor well due to the loss
of a pump in the hole.

** GM-11 was abandoned with the capping of Viscose Basins
4,5, and 6.

As a result of the CERCLA field activities, several
other well series have been installed at the Avtex facility.
These wells constitute additional monitoring points for the
shallow bedrock along the Shenandoah River (PZ-series), wells
completed vithin the unconsoiidated deposits hydraulically
dovngradient of viscose basins (classified vith the MW-
series), and piezometers installed vithin the viscose basins
for the collection of basin fluids and head measurements (VB-
series). The locations of all monitor veils used in thef .'
Remedial Investigation are presented as Exhibit 3.1. The
nomenclature for the CERCLA activity-installed veils is
presented below:

Riverbank Viscose Basin Viscose Basin
Wells Perimeter Welle Piezometers

B KW-9 VB-1
PZ-2 MW-10 VB-2
PZ-3 KW-11 VB-3
PZ-4 KW-12 VB-7
PZ-5 ; : * ' . . . VB-9
PZ-6 I VB-ll
PZ-7
PZ-8 . ;
PZ-9 j
PZ-10PZ-II AR302I*89
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GERAGHTY & MILLER, INC.

SECTION 4.0

RIVERBANK WELL INSTALLATION
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GERAGHTY & MILLER, INC

SECTION 4.0

RIVERBANK WELL INSTALLATION

During the months of June and July, 1987, G&M installed
11 shallow veils along the eastern bank of the South Fork of
the Shenandoah River. These veils serve as monitoring points
to determine the quality of the shallow ground vater and the
dynamics of hydrology at the interface of the surface and
subsurface regimes. Each veil installation vas drilled by
air rotary method into the upper 3 to 10 feet of bedrock, and
4-inch stainless steel casing vas grouted in place and
allowed to cure prior to further drilling. Once the casing
and grout setting had cured, a smaller diameter hammer bit
vas placed vithin the casing and the hole continued to final
depth. Final depth vas based upon the intersection of
fractures yielding sufficient ground-vater for development

i j and sampling.

Two veil clusters vere installed to determine the
hydraulic head for distinct saturated bedrock zones* One
cluster comprised of PZ-1 and PZ-2 is located at the north-
vest corner of Sulfate Basin 1. The second cluster includes
PZ-8, -9, and -11 located near the dividing line betveen
Sulfate Basins 2 and 4. Geologic logs and veil construction
details for each installation are presented as Exhibits 4.1
and 4.2, respectively.

AR302l*93
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Exhibit 4.1

Riverbank Well Geologic Logs
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"Ground- Water Consultants \

SAMPLE/CORE LOG
Boring/WeH_J£5li_ Project/No. M0679FR6_________________Pags__±__ot_4__ j

Station Avtex Fibers, Front Royal §53 6/17/87 SSgL* 6/22/87
* Type of Sample/ _. _ .. .

Total Depth Drilled __35__ feet Hote Diameter _2__ inches CoringDevice Air cuttings
Length and Diameter o i *. e •
of Coring Device^___________________________Sampling Interval _£_2i_s_
Land-Surface Bev. _____ feet D Surveyed O Estimated Datum _____________
Drilling Fluid Used Mrm* ______________________ Drining Matfiod Air rotary
Drilling
Contractor Pennsylvania Prilling Co. _____ Drillar Bryan AdamsHalpar Bryan Krauaa
Prepared Hammer Hammer
By _______ Ji Moorg ———————————————————— Weight _____ Drop ____ inches
SvipWCon OepOi

(fMt betow tint surtsct) Con Prenun tr
....J.̂_T • 0MQ MICMB SvnpNwn DncnpQM

0

5'

II1

16'

18'

23'

28*

33'

51

10 '

16 '

18'

23 f

28*

33'

35'

Sand, fine to medium, silt, and organics, dark
brown , damp .

Same

Shale, dark grey lime mud stone, wet

Shale, fractured lime mudstone, secondary

minerals (calcite) , filling fractures, dark

grey, wet

Lime mudstone, massive, medium grey

Same

Same to friable, weathered shale

Same

afnrmqs
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M& MILLER. INC *•'•••-:•..•.;
Ground- K 'ater Consultants ( /,.-

^ SAMPLE/CORE LOG j
Boring/We)l_E2̂ 2_ Project/No. M0679FR6________ :_____Pay 1 nf
Site . , Drilling DriHing
Location Avtex Fibers. Front Royal Stated_________Conyfetfld 6/23/87

Type of Sample/
Total Depth Drilled JLfijJL feet Hole Diameter _J__inches CoringDevtee Air Cuttings
Length and Diameter
Of Coring Device ̂ ———————:________________________Sampling Interval 2' to 5' ieet

* ' ' '
Land-Surface Bev, _____ feet D Surveyed D Estimated Datum ________________
Drilling Fluid Used __________________________ Prilling Method Air Rotary

Contractor Penn Drilling___________Priiim- Adams Heinar Krause
Prepared " Hammer HammerBy ————— J. Moore ————————————— _ ______ Weight
fmplc/Cen DepOi IbnaAfydnuflc

(bet below Intf wrbc*) Cora Prassura tr
Recovwy Kowsperl

From To AwQ bdMS tanpta/Cora ItecrtpOon

0

5'

10'

12'

5'

*

10'

12'

16'

.

-

~

Silt, some sand, fine to medium, and organics,

dark brown, damp

Silt, little sand, fine, and organics, dark

brown, very moist ;

Shale, lime mud stone, dark grey, wet

Shale, lime mudstone, friable, greenish grey.

little calcite void filling, wet

fiR302l*96



JgrCERAGHTY
£& MILLER. INC. (tod,

Ground-Water Consultants \««;

SAMPLE/CORE LOG
Boring/Wed _£Ẑ 3_ Project/No. M0679FR6 _________________ Pag«J: ___ of_i
Site . , Drilling Drilling „ ... .._Location Avtex Fibers, Front Royal started ________ Compbtad 6/23/87

Type of Sample/ .. _ ,_ _ ,_,_,
Total Depth Drilled _18_ feet Hole Diameter _*__ inches Coring Device Air Rotary Cuttings
Length and Diameter „ •_.
Of Coring Devfce - ___________________________________ Sampling Intarval Continuous

Land-Surface Bev. _____ feet D Surveyed D Estimated Datum ______________ __
Drilling Fluid Used ____ Mr>rM* ______________________ Drilling Method Air Rotary
Drilling
Contractor Penn Drilling: _____________ Drillar Adams _____ Hatea- Krause
Prepared Hammer Hammer
By ———— J. Mooyft _______________________ Weight _____ Drop ____ inches
S»np(>/Cen Deptt TkMAfydnuSc

(hM Wo* land anmt Cut Pntmtor
Reentry Blow per I

From T» (heQ hchee SmgMCon Otecripdn

O1

5'

6'

81

13'

5'

6'

8'

13'

18'

Sand, fine to course, some silt and organics,

medium brown, moist

Same, dark brown to black, wet (weathered

bedrock)

Shale, lime mudstone, fissil, dark grey

Same

Same

'

AR302^97



W^GERAGHTY
M*& MILLER. INC

Ground- Water Consultants (Kcd)
t- SAMPLE/CORE LOG * l ;

Bnring/Wftll PZ-4 Pmfrrt/Mn M0679FR6 ________ : ________________ PageJ _____ Of 1

Site , , Drilling Drilling
Location Avtex Fibers. Front Reyal fitflrtari _________ Corrpteted__fi/2S/a

Type of Sample/
Total Depth Drilled __21*3 feet Hole Diameter __4__ inches Coring Device Air cuttings
Length and Diameter
Of Coring Device. ______________________________ . _____ Sampling Interval continuous

Land-Surface Etev. _____ feet D Surveyed D Estimated Datum _____ :
Drilling Fluid Used Knn̂ * __________ _______________ Drilling Method Air Rofcary
Drilling
Contractor Ponn ny-tiUn ____________ Driller __adama
Prepared Hammer Hammer
By —————— .7., Monrp ———————————— : ————————— Weight _____ Drop ____ Inches
tanple/Cora Depth Hme/HydnuKc

(feet betow lend eurttet) Gore frenureir
flecovefy Uowipef •

From To ffwt) bdws SmpWCM OeeerWon

0

5'

10'

13.8

17.2

51

10'

'

13.

17.

1 31.

5'

2'

51

Sane, medium to coarse, light brown

Same, with clay matrix, brown to light green

.Rock at 10.5'

.
Shale, weathered, black to grey, abundant

calcite . ,

Shale, grey, some calcite filling

Same

n R n' n ̂  L- n nH 1 \ J U L Li J U



JeWGERAGHTY
£V& MILLER, INC

Ground- Water Consultants
SAMPLE/CORE LOG

PZ-5 Pmjagt/Kto. MQ679FR6 ___________________ Pay 1
Site , Drilling Drilling
Location Avtex Fibers. Front Royal Started _________ Compfaiad fi/3n/ft7

Type of Sample/
Total Depth Drilled _25j_5_ feet Hole Diameter ̂_4__ inches CoringDevfce ***
Length and Diameter
Of Coring Device •___________________________________Sampling Interval fvmMn«/^lffi teat

Land-Surface Etev._____ feet D Surveyed D Estimated Datum ________________
Drilling Fluid Used None •______________ Drilling Mflttwi Air rotary

Corrtractor Penn Drilling_____________priiiar Adams Hotpnr Krause
T «««^^ Hammer HammerBy ______ J. Moore ____________________ Weight

Svnpla/Cere DepHi Tbne/Hydnulte
(feet betov tn« surtet) Cgt_ Prenum ofRecovery Btowe per •

From Te ffeeq todiee SempWCoit Dwcnptk*

0

51

7.5'

.0.6'

51

7.51

10.6

25.5

:

Topsoil to silty clay, wet

Silty clay, wet

Bedrock - shale, weathered, black to grey.

calcite veins

Shale, grey, some calcite filling

-

: an q. ft. «- r Q QHHju^^yy

-



XTGERAGHTY Ofi!fif«A,
& MILLER. INC. ts'"AL

GroiaKt-M'tier Cmuulimts \"f9)
, SAMPLE/CORE LOG *

Boring/Wall PZ-6 Pmffld/Mn M0679FR6 ________ ' - 'V! _______ Pay * nf
Site • Drilling Drilling
Location av«-»v P^h^rsf Prrmfr Royal StartftH __________ Compfatfld 6/30/87

Type of Sample/
Total Depth Drilled -it feet Hole Diameter 4 Inches Coring Device Air cuttings
Length and Diameter
of Coring Device ̂  _________________ ; _________ Sampiing Interval eontinuous feet
Land-Surface Etev. _____ feet D Surveyed D Estimated Datum _
Drilling Ruid Used None ____________________ Prilling Method Air rotary

Contactor Penn Drilling _______ priitor Adams H^ Krause
Prepared _ M - Hammer Hammer
By ——————— J. Moore —————————— ; __________ Weight _____ Drop ____ Inches
tenple/Cora Depth flme/Hytfraulic

(feet below lend turtace) Cere fresuretr
Kecovery Uowiperl

From To feet) todies tempta/Core Dttcrtpttai

0'

51

8'

121

17'

5'

81

12'

17'

23'

.

"

Silt, some sand and gravel, medium to coarse,

dark brown, organics, damp

Silt, some sand, medium, organics, some

friable lime mud stone, moist

. . ' • ' - . ' • • ' " . '
Lime mud stone, some weathering, light to

dark grey

,
Lime muds tone, friable, fissil, dark grey.

some weathering

Same
*

.

A K 3 U L 0 U U

'
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JlTGERAGHTY
4& MILLER. INC.

Ground- Water Consultants t •• . .
SAMPLE/CORE LOG (Ke<S)

B<)ringWell_Z2z7_ project/No. M0679FR6 __________________ Paq«
Site , Drilling Drilling _ ,. .„
Location Avtex Fibers - Front Roval Started __________ Compfatad 7/2/87

Type of Sample/
Total Depth Drilled __23_ feet HoleDiametar ____ inches CoringDevtea Air cuttings
Length and Diameter . ,
Of Coring Devices ________________________________ Sampling Intatval continuous

Land-Surtacf)Elev. _____ feet DSurveyed D Estimated Datum
Drilling Fluid Used None _____________________ PriiBng Methnd Air rotary

fflctor Penn Drilling ______________ nriî r Ad"°» u*r~ Krause
Prepared , „ _ ̂ ^ Hammer Hammer
By ———— J. Moore ——————————————————————— Weight Drop ____ inches
Sample/Com Oepo) Thne/Hydnute

(feel below tint turUce) Core Prenunor
Recovery Bta«e per •

From Te flwQ todiee SempleAora DeeerlollM

0

5'

10'

11'

13'

18'

i

5'

10*

11'

13 '

18'

23 '

-

-

Sand, fine to coarse, and silt, medium brown.

damp

Same
•

Shale, dark grey, weathered

Shale, lime mud stone, dark grey, weathered

Shale, lime mud stone, grey, weathered, some

calcite filling

Same

-

——————————————— 4R302501
t

-
4-10 1/86



.
Ground- H 'tf/f r Consultants t - v... j I 141

SAMPLE/CORE LOG (VJ-
Boring/Wall PZ-B Pmfret/Mn MQ679FR6_____________________Page 1 ef _1
Site _ Drilling Drilling , ,„ /B,
Location Avtex Fibers - Front Royal Started_________romr-fetori 7/7/87

' Type of Sample/ " _.
Total Depth Drilled_JA_feet Hole Diameter_»Ĵ inches CoringDevice Air cuttings
Length and Diameter
Of Coring Devfce -______________________________________ Sampling Intefval COntlHUOUS

Land-Surface Etev. _____feet D Surveyed D Estimated Datum
Drilling Fluid Used None____________________ Drilling Method Air

Penn Drilling M, Adams ^ Krause
Prepared - w/̂ ^̂ ^ Hammer Hammer
By —————— J. Moore —————————————————————— Weight _____ Drop ____ inches
Sample/Core Depth Tfcne/Hvdnuftc

(teet betow lend eurttce) Gore Pranure «r
Recovefy lloinperl -

From To (feet) todies SampteJCore Oeecffpaon

0

5'

8'

13'

•

5'

8'

13'

18'

Silt, sand, medium to coarse, and organics,

medium red brown, damp

Same to dark grey friable, lime mudstone.

moist-wet

Lime mudstone, fissil, dark grey, wet

Lime mudstone fissil, dark grey, wet

. • • - • ' . . . •

- - - . , . - . -

• /SR3C2522
- - • - - -

flR302502 __|



^GERAGHTY
MILLER. INC

Ground- H 'ater Consultants U s i UI ii rt I
SAMPLE/CORE LOG (Red)

Boring/Wen P7.-Q Prnjed/Mo M0679FR6____________________Pay 1 of
Site J , Drilling Drilling .--/MLocation Avtex Fibers - Front Roval started________f^rnr-fetad 7/7/87

Type of Sample/ %J .. .
Total Depth Drilled __2JL feet Hole Diameter _L__ inches Coring Device Air cuttings
Length and Diameter
of Coring Device .=_______________'.___________ Sampling Interval continuous
LandrSurfaosEIev. _____ feet DSurveyed nEstimated Datum
Drilling Fluid Used None ______________________ Drilling Method Air
cSSlctor Penn Drilling ___________ M,, Adams ^ Krause
Prepared _ „«.--, Hammer Hammer
By ______ !?* Moore ————————————————————— Weight _____ Drop ____ inches
SempWCore Deptt

(teet betow lend surtect) Con Prenum or
Recovery Move per •

From To fleet) tocoe* SvnptoCon DcecrlptfM

0

5'

8'

13'

181

-

5'

8'

13 '

18'

28*

/ '\

Silt, sand, medium to coarse, and organics.

medium brown, damp

Same to dark grey friable lime mudstone.

moist-wet

Lime mudstone, dark grey to medium grey, wet

Same, some weathering

Same

flR3225Q2
: . - - - - - - - -

ftR303S03
4-12 1/86



& MILLER. INC ft,..:u
'Ground- U 'attr Consultants " u>

* SAMPLE/CORE LOG i
Boring/Well _JEZrlQ Project/No. MQfi7QPBfi_______________Page_L__of__L

-̂̂  Site » ^ • .,,. « *, , DriH'Ofl DfW'inQLocatkxi Avtex Fibers - Front Roval fitartaH_________Cfjrnpbted 7/30/87
Type of Sample/

Total Depth Prilled 22. 5 teat Hole Diameter L 4 inches Coring Device Air cuttings
Length and Diameter
Of Coring Device _=__________;____________________ Sampling Interval continuous

Land-Surface Etev. _____ feet D Surveyed D Estimated Datum ______________
Drilling Fluid Used None_______________________ Drilling Method Air rotary

»Contractor Penn Drilling _____________ Driller Adams Helper Krause
Prepared ^ „ Hammer HammerBy ————— yTt MQ9re ————————— ; ————————————— waight rvnp ____ inches

tample/Cort Depth Tbne/HydnuHc
(feet feelow lend eurtecc) Gore Fmureor

Recovery Btowi per I
From To Pee0 tocfees Sample/Core Deecrlptkm

0

5'

9'

13 '

5'

9'

13 '

22.5

. -

-

'

Silt and sand, medium to coarse, organics.

medium red brown, damn

Same to dark grev weathered limestone, damp

Lime mudstone, dark arev

Lime mudstone fissil, dark grev, wet
• : , . . .

:

"

AR30250I*

r



>l!TGERAGHTY
r'& MILLER. INC ,,.
'Ground-Water Consultants *' *•' • ',

SAMPLE/CORE LOG
BoringAVellJP2lll_ project/No, M0679FR6_________________Pay 1 of 1
Site . ^ «j^ ^ «, i Drilling Drilling I/-SA/O-*Location Avtex Fibers - Front Royal started ________ Completed 7/30/87

Type of Sample/ . , . . ,
Total Depth Drilled _80i5 feet Hole Diameter _*_ inches Coring Device Air cuttings
Length and Diameter . ,
of Coring Device ____________________________ Sampling Interval continuous
Land-Surface Etev. _____ feet D Surveyed O Estimated Datum
Drilling Fluid Used «*"«> __________ ; ___________ Drilling Method Air Rotary

CorMctar Penn Drilling _____________ onto Adams H Krausa
Prepared „ _ Hammer Hammer
By _____ Wesselman _____________________ Weight _____ Drop ____ inches
SanpleJCoro Deptt Tlmt/HytlmiOe

(hoi betow lane* «artw) Core Prenureor
Recovery Btowt per I

from To (teeQ Inctw SvnpleJCoro

0

9'

13'

18'

28'

33'

50'

77'

9

13'

18'

28'

33'

50'

77 '

80.

•

5'

•

Silty sand with dobblesj light brown to grey,

wet.

Lime mudstone, dark grey to medium grey, wet

Same, some weathering

Same

Same, little H.O yield for section

Same, frequent zones of calcite filling

Limestone, light grey to dark grey, dense,
no fractures, no ground water

Lime mudstone, dark grey, calcite veins,

ground water *• 5 gpm

AR302505
'



GERAGHTY & MILLER, INC.

Exhibit 4.2

Riverbank Hell Construction Details

4"15 flR302506



GERAGHTY & MILLER, INC.

RIVERBANK WELL CONSTRUCTION
DETAIL

wn i : PZ-I

4" FLUSH-JOINT CASING, STAINLESS STEEL

3T CEMENT /5% BENTDNITE

10 AUGER HOLE

11 »0 FT. TOP OF BEDROCK

8" AIR ROTARY HOLE

Uo
£

18.0 FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

35'° FT. FINAL WELL DEPTH

AR3U2507

flR302507



GERAGHTY & MILLER, INC.

-RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:_pzI2_

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE 3C CEMENT / 5% BENTONITE

.1110" AUGER HOLE

9'° FT. TOP OF BEDROCK

8" AIR ROTARY HOLE
12.5 FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

16-*° FT. FINAL WELL DEPTH

AR302508

4-17



GERAGHTY & MILLER, INC.

RIVERBANK WELL CONSTRUCTION
DETAIL

WELL :_*£*__

4" FLUSH-JOINT CASING,STAINLESS STEEL

10 AUGER HOLE

CEMENT / 5% BENTONITE

L̂

7.0 FT. TOP OF BEDROCK

8" AIR ROTARY HOLE

13.Q FT. BOTTOM OF CASING

C-3.75" OPEN BOREHOLE

18.0 FT FIMA1 WF

AR302509

4-18



GERAGHTY & MILLER, INC.

RIVERBANK WELL CONSTRUCTION
DETAIL

wn i ; PZ-<

J 4" FLUSH-JOINT CASING, STAINLESS STEEL

•/̂ /wy./l i-*
'V%;ftto? ̂ -TYPE 1C CEMENT /5% BENTONITE
Vî Ĉ L

10" AUGER HOLE

FT. TOP OF BEDROCK

8" AIR ROTARY HOLE

Uo

17'° FT. BOTTOM OF CASING

-OPEN BOREHOLE

FT. FINAL WELL DEPTH

flR3025!0

4-19



GERAGHTY & MILLER, INC.

**•'*.
RIVERBANK WELL CONSTRUCTION

DETAIL

WFI i : PZ-S

" FLUSH-JOINT CASING,STAINLESS STEEL

TYPE X CEMENT / 5% BENTONITE

"10 AUGER HOLE

7'5 FT. TOP OF BEDROCK

8" AIR ROTARY HOLE

O
O

13.0 FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

FT> FINAL WELL DEPTH : ".

flR3025I

4-20



GERAGHTY & MILLER, INC

RIVERBANK WELL CONSTRUCTION
DETAIL

WFI i : pz~6

4 FLUSH-JOINT CASING, STAINLESS STEEL

TYPE X CEMENT 75% BENTONITE

"10 AUGER HOLE

£

»-n FT. TOP OF BEDROCK

8 AIR ROTARY HOLE
12'° FT. BOTTOM OF CASING

5.75" OPEN BOREHOLE

' FT. FINAL WELL DEPTH

flR3025!2

flR302SI2



GERAGHTY & MILLER, INC.

RIVERBANK WELL CONSTRUCTION
DETAIL

WELL: pz-7

10 AUGER HOLE

4M FLUSH-JOINT CASING, STAINLESS STEEL

TYPE X CEMENT / 5% BENTONITE

FT. TOP OF BEDROCK

8" AIR ROTARY HOLE

oo

a

13'° FT. BOTTOM OF CASING

"3.75 OPEN BOREHOLE

4-22

FT. FINAL WELL DEPTH

AR3Q2513

AR3025I3



GERAGHTY & MILLER, INC

RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:

2.2$FEET
*

4 FLUSH-JOINT CASING, STAINLESS STEEL

X
O

"•y/̂ r"#j$*• i V'vi «*./..'X'*", *'.V F'/Mf/V̂ TI r̂
->;,lr%XV\ tô fî *? ̂ -TYPE X CEMENT / 5% BENTONITE
eĴ VftaTgfJg^̂n**,-'*̂ ;
ft!Ŝ4?!>̂ co*/;%*/A'/fr*:-/̂ .%.̂ .-T -ivv»T'*'i/j

FT. TOP OF BEDROCK

8" AIR ROTARY HOLE
FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

FT. FINAL WELL DEPTH

- AR3025U

: fif?3025|tf



GERAGHTY & MILLER, INC.
fflW;

RIVERBANK WELL CONSTRUCTION
DETAIL

WELL:

^
2-II FEET
4ê

5
O

(Cu

. r.* fc.̂  * * ̂

1&'*?*'S$&«#£#£&

uo

4 FLUSH-JOINT CASING, STAINLESS STEEL

3
x-vV̂ 'iV
JXI-/I/.M
'''\yj

ci>^ -TYPE X CEMENT /5% BENTONITE

\'C"!̂ O>/;
"̂'v,'/'!"̂ r.̂ i.'/i*-

kti10 AUGER HOLE

/x'A'
:V«V'££v8*.f-'x*i i

^ /̂ \->r/

8'° FT. TOP OF BEDROCK

"*,8 AIR ROTARY HOLE
23.n FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

28. Q FT. FINAL WELL DEPTH

AR3025I5

4-24



GERAGHTY 8 MILLER, INC

RIVERBANK WELL CONSTRUCTION
DETAIL

WFI i : P2-10

4" FLUSH-JOINT CASING, STAINLESS STEEL

X CEMENT / 5% BENTONITE

10 AUGER HOLE

#P55
'*&*xS&A''O?#*
,t»»'*'%S
*1**\JL*

FT. TOP OF BEDROCK

.̂.8 AIR ROTARY HOLE
•J-3,n FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

I?T? FT, FINAL WELL DEPTH

AR302515

4-25 ftR302SI6



GERAGHTY & MILLER, INC.

RIVERBANK WELL CONSTRUCTION
DETAIL

WFI i : PZ-II

" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE X CEMENT / 5% BENTONITE

10" AUGER HOLE

8*° FT. TOP OF BEDROCK

8" AIR ROTARY HOLE
50.0 FT. BOTTOM OF CASING

2

3.75 OPEN BOREHOLE

FT. FINAL WELL DEPTH

AR3025I7

4-26
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GERAGHTY & MILLER. INC.

SECTION 5.0

VISCOSE BASIN PERIMETER WELL INSTALLATION

AR3025I9

5-1



GERAGHTY & MILLER, INC fr̂ -t

SECTION 5.0

VISCOSE BASIN PERIMETER WELL INSTALLATION

After completing the installation of the riverbank
veils, four screened veils vithin the unconsolidated horizons
vere installed in locations hydraulically dovngradient of
Viscose Basins 1, 7, 9, and 10* Each of these installations
vas drilled using oversized hollow-stem augers and construc-
tion materials included 4-inch stainless steel screen and
riser pipe, vith a sand backfill, bentonite seal and grout
according to the vork plan details. Upon completion, the
grout vas allowed to cure and then each veil vas developed
using air-lift methods.

The geologic logs and veil construction details for
veils KW-9 through KW-12 are presented as Exhibits 5.1 and
5.2, respectively.

AR302520

5-2
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GERAGHTY & MILLER, INC.

Exhibit 5.1

Perimeter Well Geologic Logs

AR30252I
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^GERAGHTY
MILLER. INC.

Ground- Water Consultants
SAMPLE/CORE LOG

Boring/Well _M"z5_ Project/No. M0679FR6________________Page_JL__of__;
Site Drilling DrillingLocation Avtex Fibers - Front Roval Started________Compbtfld 7/22/H7

Type of Sample/
Total Depth Drilled __A5_ feet Hole Diameter _J_ inches CoringDevice Split spoon
Length and Diameter
of Coring Device 18" spoon________________ Sampling Interval continuous
Land-Surface Etev. _____ feet D Surveyed D Estimated Datum _________;_____
Drilling Ruid Used None_____________________ Prilling Method Auger____
cSll'tractor Penn Prilling _____________ p^ Adams ^ Krause
Prepared T „_-„ Hammer Hammer
By —————— J* Moore ——————— I ——————— i ——————— Weight Drop ____ inches
ftampla/Con Depth

(feet betow land turtle*) Gore Pnsuntr
Iteavery Howl per I

From To |M) toches

Silt, clay, some sand, fine to medium, mottled1.0 1.5 5-3-4

light grey and medium brown, dry

1.5 1 3.0 5-10-9 Same, some coarse gravel, red brown, dry

3.0 1 5.0 3-3-5-5 Silt, some clay, some sand, medium, yellow

brown to red brown, red and grey stringers,

damp

5.0 7.5 2-4-3-3 Silt, some clay, sand medium to fine, mottled,

medium brown to olive, odor, damp

7.5 1 10. 5-6-8-4 Clay, silt and sand, fine to medium, some

gravel, coarse, slightly cohesive, medium

brown, damp

10.0 12. .-4-3-4 Clay and silty sand, fine to coairsjB

brown to black, damp, slightly cohesive____

_^__________ AR302522.



JBTGERAGHTY
M& MILLER, INC

Ground-Water Consultants
i ee',

SAMPLE/CORE LOG (Cont.d)
Boring/Well _JMWi9_ Page—i——of_J

Prepared By ___________————

Samplt/Com Depth Ttaw/HydrmjOe
(feat betow land turfm) Cora Pmsuraor

Recovtry Blow* port
From To (tMQ metes SampWCwt Dwcriptton

12. 5'

15.0'

17. 51

20.0'

22.5'

25. 01

27. B1

15.0'

17.5'

20. 01

22. 51

25. 01

27.5'

.•

30I01

• . '••

1-2-2-1

1-1-3-3

2-4-6-6

1-3-4-4

2-4-7-6

5-5-6-K

Same, moist

Same, saturated

Same, mottled, light grey to red

brown, saturated
..

Same

Silt, clay, and sand, fine to

medium, redish brown, saturated

Silt, clay, sand and gravel, fine

to coarse, medium brown to black,

saturated

Silt and clay, some sand and grave

fine to medium, dark greenish blac

: wet odor

flR30?523
- — — » - P f c * * « —

r

•t

'•t



^ **»/«*/
—Sy& MILLER, INC (Xe<f)

i iB'Ground-Water Consultants

SAMPLE/CORE LOG (Cont.d)
Bnring/Well MW-9 Page 3 nf 3

Prepared By.

Sample/Cora Depth Tlma/HydrwOe
(feetbelowtandsurface) Com Frassurvor ..

mcovtfy Slow* part
From To (fott) , Inches Sample/Cor* Daocriptlon

30.0'

32. 51

35. 01

37. 5'

. 40.0'

42.5*
-. , ,

32.5*

35. 01

37.5'

40. 01

42.5*

45.0*

.

L-3-5-6

2-3-6-10

- , . ; -

4-20-20-

11-21-12

r .,-*

, --- ' f

5-15-21-

. - . v

15-15-22

Same

Same to silt and clay, some sand

and gravel, fine to coarse, cohesi>

medium brown with olive mottle.

moist
•

21 Silt and clay, some sand and

: gravel, fine to coarse, cohesive,

medium brown with olive mottle,

moist

-12 Silt and Sand, fine to coarse.

little gravel, dark red brown,

-moist, cohesive
• • - , . - •

15 Same

1 T • .

-17 Silt and sand, medium, red browi

and grey, wet AR30252^

;

e,



JlTGERAGHTY ,
*H& MILLER, INC ' * :!- .'••; ,;.

Ground- Waif r Consultants '̂ "Prfj
SAMPLE/CORE LOG ;

Boring/Well MW-10 Pmjart/Mn M0679FR6 ________________ Pagt>__l_of
Site , ^ J Drilling DrillingLocation Avtex Fibers - Front Royal startad _____ Compfatad 7/2?/ft7

Type of Sample/
Total Depth Drilled 53.5 feet Hoto Piametar 4 inches Coring Device SpH *
Length and Diameter
of Coring Device I____18" spoon_______________ Sampling Interval.
Land-Surface Bev. _____ feet D Surveyed D Estimated Datum __________
Drilling Fluid Used None________________________ Prilling Method auger
Drilling
Contractor Penn Drilling______________Priiiar Adams
Prepared , „ Hammer Hammer
By_____J. Moore______________________Weight_____Drop____inches

S*npls/Con DspOi Tkns/HydnuDc
(test beta* tint curtBt) Co« Pnssun or

Rscovtfy Btowiperlfrom ft 0ttQ todta SampWCom DsscripttM

0

2.5

5.0

7.5

10.0

12.5

15.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

.

LO-12-K

J-4-5-5

1-1-3-4

6-5-6-4

4-8-9-1]

5-6-4-6

3-6-8-8

Silt, sand, gravel and oraanics. fine to rnsr*

medium brown, dry
Silt, clay, mottled grey and red brown.

soft, cohesive, damp

Silt and sand, fine to medium, little gravel.

coarse, medium brown, damp

Silt and sand, some gravel, fine to medium.

cohesive, dark red brown, damp

. Same, some gravel to sand, fine to medium,

some silt, olive, damp

Silt, some clay, some sand and gravel, fine

to medium, dark red brown, damp cohesive
AR302525

Same, more clay, darker brown



.
S&MILLER,INC "' ' 0

Ground-Water Consultants
' tt̂ ;

SAMPLE/CORE LOG (Cont.d)
Boring/Well_ HK-JJ> PJIQP 2 <rf

Prepared By ________________

Sample/Core Depth Time/Hydraulic
(feet betow land surface) Core Prusureor

Recovery Blow* peri
From To (feet) Inches Sampto/Cow Description

17.5'

20.0'

22.5*

25. 01

27. 5*

30. 01

32. 51

35. 01

20.0*

22.5'

25.0'

27. 5'

30. 01

32.5'

35.0'

37. 5(

L-3-3-5

5-4-7-6

5-5-9-7

5-4-7-4

6-10-8-7

3-5-6*7

6-5-5-9

:

Same with black stringers
' *

Same

i

Silt and clay, light grey to red

brown, some fine sand, trace mica.

damp

Same, light brown and grey to

medium brown

Silt and clay, little sand, fine

to medium, dark brown, damp,

cohesive

Same
-"

Same, mottled light grey to dark ~

brown

flR30252fi
Silty clay, olive, tre

fine, some medium brow

mottle, cohesive



>I«TGERAGHTY
f̂# MILLER, INC.

Ground- Water Consultant!

SAMPLE/CORE LOG (Cont.d)
Boring/Well̂ JHHrU) Page —— 3
Prepared By ____________ , ————

Sample/Cora Depth TTma/HydmJlc
(feet below land surface) Cora Pressure or

Recovery Blows part
From To {(eel) Inches Sample/Core Deecrlpoon

37.5'

40.0'

42. 5'

45. 01

47. 5'

•

-
:

40. 01

42.5'

45. 01

47. 5'

50. 01

1-7-10-1

1-9-12-2

7-12-27-

12-10-15

2-6-10-1

. Same

. Clay and silt, medium to dark brown

damp, cohesive

15 Silt, some sand and gravel, fine

to coarse, medium red brown,- moist.

cohesive

•17 Same

I Silt, sand and gravel, medium to

coarse, medium grey to brown, wet

— ----- flR?ny *"?? 7n i 1 w u c O C /



£f& MILLER. INC ,
Ground-Water Consultants -, &

SAMPLE/CORE LOG «?<*;
Boring/Wall MW-11 Pnfrta/Mn. M0679FR6___________________Page 1 of
Site , , Drilling DrillingLocation Avtex Fibers - Front Roval staitod_________Completed 7/28/87

Type of Sample/ „ , . ̂
Total Depth Drilled_UL__ feet Hole Diameter __i__ inches CoringDevtee Split spoon
Length and Diameter
Of Coring Device 18" spoon___________________ Sampling Interval continuous

Land-Surface Bev. _____feet D Surveyed O Estimated Datum
Drilling Fluid Used _______ Kone _______ ; ____________ Drilling Method Auger
Drilling
Contractor P^nn nrlTHng _________________ Driltftf Adams _____ Hetpar
Prepared . Hammer Hammer
By ———— .T. Mnnrp —————————————————————— -Weight _____ Drop ____ inches

Depth ThnoMydnullc
(feet oetow land turtle*) Core Protsunar "

n0coniy Mowf a t f • , - . _ ' - . , , , '
From To fttt} bKfta ' Smpft̂ on PeKrtptJo*

0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

22.5

1

10

13

7-

-12-12-2

2-2-4-7

3-9-11-:
L-5-13-]

1-4-11-3

-12-22-;

4-12-23-

-21-21-;

t

14-24-̂

0 Silt and sand, fine, some clay, medium brown

dry to damp

Clay, little silt, mottled red brown, light

grey and yellow brown, damp, cohesive

2 Same, more silt

3 Clay, some silt, medium red brown, light

grey stringers, damp, cohesive

3 Same, stiff clay

4 Very stiff clay, medium red brown, trace

light grey stringers

6 Same with some silt, black organic

inclusions '-. .

1 Sand and silt, fine to medium, variegated

(red brown, buff, yellow brown, light grey

and black), moist, odor '
Silt and sand, fine, buff to sand flnd̂ gjrevel.

Aao J^*5(c8
coarse, organics, unknown sheet-like material.

moist, wet
,

/IK 30 25281
.tt _ «



£¥& MILLER .INC.
Ground- H ater Consultants f ̂o -• • ,

SAMPLE/CORE LOG (Cont.d)
Boring/Wall MW-11 Page——2———of_2_

Prepared Ry ______________

Sample/Cora Depth Tkne/HydmuOc
(feet betow land surface) Cora Pressureor

Recovery Blows pert
From To (feel) Inches Sample/Cora Descrlpttoo

22. 51

25. 01

27.5'

25.0'

27. 51

30. 01

. ' '

30/5"

50/6"

50/3"

Same

Same with maroon colored flakes

of shale

Lime mudstone, fissil, broken.

dark grey

——————————— HR3Q2529

5-10



. INC ;
round- Water Consultants $' " ' "

SAMPLE/CORE LOG
i j Boring/Wall MW- 15 Prnjaet/No. M067QFRtf_________________Page 1 nf

DrilliLocation Avtex Fibers - Front Royal SSS ________ SUt 7/29/87
i •» j of Sample/ _ , . ̂Total Depth Drilled .if__feet Hole Diameter J ___ inches Coring Device Split spoon

Length and Diameter _
of Coring Device -„ ____ 18 spoon _______________ Sampling Interval continuous feet
Land-Surface Etev. _____ feet DSurveyed DEstimated Datum _^ _______________
Drilling Ruid Used ____None___________________Drilling Method^&uger_______
Drilling . ':
Contractor Penn Drilling_________;_____Driller Adams Helper-Krause
Prepared m> Hammer Hammer
By————?. Moore_______________________Weight_____Drop____inches
Sampla/Can Depth This/Hydraulic

(feet betow land surface) Core Prenun sr
Recovery Itowipsrft

From To ftHQ btchet SatnpleXon DescrfpOen

0

2.5

5.0

7.5

-

2.5

5.0

7.5

10.0

[-7-10-9

r-40-50/

2-18-27-

J-50/5

Silt* some sand, fine to medium, medium brown

organic, dry

5 Stiff, friable clav and silt, dark reddish

brown, dry

50/5 Same

Silt, buff, some fine sand to shale at

9.0f (dark black)
,

-

i — .i.— i— — . — — — . — - — ̂  —— ~ — — - — flOOn^f-n^
• flnoO<£i)30

-\ : ' *~ -i



GERAGHTY & MILLER, INC.

Exhibit 5.2

Perimeter Well Construction Details

AR30253I
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W»ttrConsultant*
ATTACHMENT Z

AVTEX FIBERS, IKc RI/FS Wflg

FRONT

Inch diameter
Land-Surf aoo Devatkan
and Datum _____ -feet Ocurveyad

DestimatedWeffcasing,
Inch diameter.

Installation Dates®
HOLLOV STEM AUGERBackfill

Grout PENNSYLVANIA DRILLING COHPAHY
OrtUInQRuJd

L-ft*
Bentonfte Ocfuny
5*Lft"

Devefopment Technlquesfs) and Date(s)
TO CE fERFORMEO aTXlR-LIFT , WEEK OF AUGUST 10

Ruld Loss During Drflfinfl
Water Removed During pQuetopmant
StaticDeptfitoWaterWelt Screen.

_iL-Inch diameter
.IQ..«tot

feetbeowMP

Purring Puratfan M*A'

Q̂ GraveC Pack
Sand Pack
Formation Spedfic Capacity

Monitoring of shallow aroundwater In the
vicinity of the viscose basins.

Measuring Point fe Top of
Wefl Casing Unless Otherwise
Noted . /.
•Depth Below
Land Surface

Jeff MooreJerr noore
AR302532;

5-13
? 1/86



'•wr CoHsuttanu '--''ii i\ -j.

ATTACHMENT 3 '' - 59£S2!?S:*

WELL CONSTRUCTION LOG

AVTEX FIBERS. »Hcl RI/FS WaB MW- IP

drilled note
Weflcasing.

WeflScreen. * .
1_ Inch diameter

IO tint

Gravel Pack

Inchdlameter P*mltNd,

Measuring Point ta Top of
We! Casing Unless Otherwise
Noted. . *.

•Depth Betow
Land Surface

JVitMfy «̂ *.»̂ ^ ftat̂  VIRBtltIA

Und-Surfac* BevatJon
and Datum ______Lfoot" .O surveyed

- _________^ O estimated
InstaKadon Patas(̂  __*_i-u-t—
nxmngu.̂ fwi HOLLOW STEM AUGER

PENNSYLVANIA DRILLING COMPANY
DrflHngRuJd_—__

OevefopniemTecnnlquesfs) and Date(s)
TO BE PERFORMED BYWR-LIFT; WEEK OF AUGUST 10

QnMLftsa During PrifHng NvA'

Water Removed During Development___M>*"
Static Depth to Water _
Pumping Depth teWarar M*A'

Spedflc Capacity__________gpm/ft
Wfl»PurtMsa Monitoring of shallow groundwater In the
vicinity of the viscose basins.

Remarks.

AR302533



X^GERAGHTV
/8MILLER, INC -'V , i,

Water Consulimnts ,. ^ "*<

ATTACHMENT « ""'.

WELL CONSTRUCTION LOG

- IO ineheiameter
drftledhota

x-Weflcasino.
1̂—Inch diameter.

"_ft'

Gravel Pack

Measuring Point is Top of
Wen Casing Unless Otherwise
Noted.

•
'Depth Betow
Land Surface

AVTEX FIBERS, INC, RI/FS WflB KW~it

TowrVCay. raONT mAL
f̂ n̂ y ******____________ftate VIRGINIA

Permit No.———————————————
Land-Surface BevaBon
and Datum_____.feet O surveyed
""• ____ O estimated

Installation DatesCs),
HOLLOV STEM AUGER

OrtnnflContractor PENNSYLVANIA DRILLING COMPANY
-.̂ .---̂ •̂  ' 'DrCfingRuJd

Bentoofte D slurry. / .. ———...- -„. ,,. >LJFT . .̂ ^ op JWCosT |o

WeJ Screen.
_JL Inch diameter _ . _ ..... „.«. ^̂ t̂  ..«feet below M.P.

fluid Loss During DnTBng *•*"
Water Removed During Devetoproent____̂ _!L£:
StatfcDepthtoWater ________________ teet betow M.P.

Pumping Purafton N'A' ' hours
M.A. Qata

Specific Capacity,__________gpnVft
WrtflPifrprMM Monitoring of shallow groundwater In the
vicinity of the viscose basins*

Remarks.



Gro**d-Wmter CoasuttaiU*
ATTACHMENT 5 I RtJ 0°^ CONTRU V

e* casing.
_fl_ Inch diameter.

• ft*
Bentonlte O slurry

WELL CONSTRUCTION LOG

AVTEX FIBERS, INC. RI/FS Wft, fAW~ O-
ROYAL

inchdlameter P*n*N*

•Wel Screen.
_JlL Inch diameter

IP slot

Gravel Pack
'Sand Pack
Formation
Collapse

Measuring Point is Top of
Wed Casing Unless Othewise
Noted. . *#
•Depth Below " *
Land Surface

VIRGINIA

Land̂ urfao* Qevatfon
and Datum̂ ___.feat O surveyed
• ____________ Q estimated
Installation Dates($

HOLLOW STEM AUGER
OrflflngContractor PENNSYLVANIA DRILLING COMPANY
Drilling Ruld

Devetopment Technlques(s) and Datefs)
TO BE PERFORMED BYAIR-LIFT f WEEK OF AUGUST 10

Ruid Loss During Dritang M'A"
Water Removed During Development ____ M.A.
StatteOepthteWater _ _______________ feet below fctP.

Pumping Duration _ _ _ _ _ hours
M*A'

SpecffleCapady__________gprnm
WaflPuqw!* Monitoring of shallow groundwater In the
vicinity of the viscose basins.

Remarks.

Moore

AR302535
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GERAGHTY 6? MILLER. INC.

SECTION 6.0

VISCOSE BASIN BORING PROGRAM

M I I W W U W W .

6-1 .
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GERAGHTY & MILLER, INC.

SECTION 6.0

VISCOSE BASIN BORING PROGRAM

After the completion of the monitor veil drilling
program, G&M began the .Viscose Basin Boring Program which
involved the drilling of a single hole vithin Viscose Basins
lr 2, 3, 7, 9, 10, and 11 to collect vaste samples for
chemical and geotechnical testing. At each location, the
field geologists and drilling crev operated in Level B vith
full-face respirators and supplied air. During the drilling,
split-spoon samples and Shelby tubes vere collected to
identify the encountered material and selected samples vere
packaged for shipment to the three laboratories involved in
chemical and geotechnical analyses.

Laboratories involved include:

Cambridge Analytical,Associates, Inc. - Solid and Liquid
Chemistry
Spotts, Stevens & KcCoy -Solid Chemistry

Froehling & Robertson, Inc. - Geotechnical Testing

At locations in Viscose Basin 1, 2, 3, and 7, each
boring vas extended through the vaste material and into the
underlying natural soils until bedrock vas encountered. Once
bedrock vas encountered, drilling vas continued from vithin
the hollow-stem augers into the bedrock formation by NX
coring method to collect; intact rock samples to identify
lithology and important structural features vithin the rock
matrix.

AR302533

6-2 flR302538



Oh.*.,
GERAGHTY & MILLER, INC (^^

Once the NX coring had recovered 10 feet of rock, the
hole vas abandoned by tremmie method using a thick slurry of
bentonita and sulfate-resistant cement to land surface. The
augers .vere then pulled from the hole and the displaced
volume vas filled vith the bentonite/grout mixture to land
surface. At viscose Basin 7, a piezometer vas installed in
the borehole after the borehole section vithin the bedrock
and lover 5 feet of native clay material had been grouted by
tremmie method and allowed to cure. A 10-foot section of 2-
inch stainless steel screen and a length of stainless steel
riser pipe vas then installed in the hole vith a sand pack,
bentonite seal and surface grout plug. At Viscose Basin 1,
2, and 3, a second hole vas drilled near the original
sampling borehole, and a piezometer vas constructed using the
same construction materials as used at Viscose Basin 7*

Within the open viscose basin (9, 10, and 11), a skid
rig mounted to a platform vas moved out onto the crust
material using a crane and a plywood walkway vas constructed
from the bera to the drilling platform. Drilling consisted
of driving a 4-inch diameter casing into the materials vith a
318 - pound hammer and collecting samples from vithin the
casing. This procedure continued until natural earth
materials vere encountered. Once the drilling vas completed,
a section of 2-inch stainless steel screen and casing vas
placed into the open borehole and constructed using a clean
silica sand pack, bentonite seal and grout plug to land
surface.

At Viscose Basin 10, the drilling pipe could not be
retrieved from the borehole and vas grouted in place. No
piezometer vas constructed in this basin. Liquid samples
representative of Basin 10 vere collected from the seep
located near Well MW-10.

6-3



GERAGHTY & MILLER, INC :

Logs describing the material encountered and piezometer
construction details for each location are presented as
Exhibit 6.1. The physical characteristics for each basin are
presented as Exhibit 6,2. A summary of the collected solid
vaste samples and the laboratories involved in the analyses
is presented as Exhibit 6.3. In addition to the collection
of solid samples for analysis, G&M collected liquid samples
from the installed piezometers to characterize types and
concentrations of leachable constituents. Summary tables of
the chemical analyses for the solid and liquid samples are
presented as Exhibit 6.4. Additional analyses vere performed
on the solid vaste samples for geotechnical and chemical
properties for use in defining potential remediation/treat-
ment alternatives for the vaste. The chemical and geotechni-
cal testing results are presented as Exhibits 6.5 and 6.6,
respectively. Based on the boring and geochemical data,
preliminary cross-sections through the viscose basins have
been developed and are presented as Exhibit 6*7.

AR3025l*0
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GERAGHTY & MILLER, INC

Exhibit 6.1
Viscose Basin Boring Logs and
Piezometer Construction Details

AR3025M
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GERAGHTY fir MILLER, INC. ,„,,„ _
w$:XAl ' MAFTCOPY
,'-,>,»,» SUBJECT TO REVISION

NOT FOR REPRODUCTION OR
FURTHER DISTRIBUTION
GERAGHTY & MILLER. INC.VISCOSE BASIN NO. 1 «iu«. INC.

VB-1

- 0.17 »g/Jcg
"e« - 0.33 ftg/kg
- 7«40 »g/kg

Co
10

g 10
?
2 , ^— "—** Clay; orange to brown,«.j_i ̂ « -- - - • - - -

•P
C

Sand Packi I'vy'i
20

Clay capping material
Soft, silty cover soils

stiff to slightly plastic

Minor sand and gravel layersScreen •*«=»

25

Basin Liquid Sample i CS2 - <0.05 «g/l
Phenolics - 0.2 mg/1

: Sodium - 10,000 ag/1

AR302542
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GERAGHTY & MILLER, INC. DRAFT COPT
. . . SUBJECT TO REVISION

NOT FOR REPRODUCTION Oft
"'°' FURTHER DISTRIBUTION

GERAGHTY & MILLER. INC.

VISCOSE BASIN NO. 2
VB-2

0
O

3 10
•3
0

\

-P
O

15

20

cs2 - 0.12 ag/kg
Phenolic* - <0.24 ng/kg
Sodiua - 11,000 ag/kg

Sand Pack

Screen bedrock material
-——'

Ŝ
25 -I

Surface soils; clay, silt and
sand, light brown

Viscose material; rubbery,
black, vith fibrous sections

Clay; blue-grey, several
sandy/gravel zones

Clay; dense, brittle, black,
dry

Clay and weathered

Basin Liquid Sample: CS2 - <0.05 mg/1
Phenolics - 0*02 mg/1
Sodium - 2400 mg/1

AR3Q25ii3
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GERAGHTY & MILLER, INC. -»-M>U DRAFTCOPY
|Hfca' SUBJECT TO REVISION

NOT FOR REPRODUCTION OR
FURTHER DISTRIBUTION
GERAGHTY & MILLER, INC.

VISCOSE BASIN NO. 3
VB-3

0 ,

5 .

8 10 J
c
<HM
g

0
A*••*

*g 20 .
0

30 J

Sand Pack
25 J

Screen

Capping soils; clay, brown
vith shale pieces

Void (2.5-4.5 ft),
filled vith black
liquid
Crusty, fibrous material
vith semi-plastic clay,
grey to black

Clay; mottled orange
grey and brown

Basin Liquid Samples CS2 - <0.05 ng/1
Phenolics - 7.1 mg/1
Sodium - 5600 mg/1

AR3025t»if
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GERAGHTY0MILLER, INC '"°J DRAFT COF-v
SUBJECT TO REVISE

NOT FOR REPRODUCTION. :
FURTHER DISTRIBUTION
GERAGHTY & MILLER, INC

VISCOSE BASIN NO. 7
VB-7

0-r

5 -

0

0) __
Viscose material; hard,
black, layered vith open
zones with black liquids8fo

1
15- ' = Sodium - <180

O

• •*»

1C8j - 1.3 vg/kg
Phenolic* - 4*0 ag/kg

254
Same, but moist

30 Ics2 - a.*
Phonollc» - 0.31 »g/kg
Sodium - 5900 mg/kg

Clay; brown to medium
grey,-plastic vith
minor sand and gravels

Compressed fibrous
material; white, dry

Clay; black, dense, vith
slight granular texture

Clay; dense, grey to
brown vith shale debris

* •*>; Sand Pack

Screen A R 3 ̂ ? 5 lj 5
Basin Liquid Sample: CSj - 1/5 mg/1 '

Phenolics - 0.56 mg/1
Sodium - 2700 mg/1

6-8



GERAGHTY 0 MILLER .INC E^J( DRAFTCOPY
SUBJECT TO REVISION

V J NOT FOR REPRODUCTION OR
-̂̂  FURTHER DISTRIBUTION

VISCOSE BASIN NO. 9 GERAGHTY &MIUJ-R INC.
VB-9 "

0
U
«

I 10

0JQ

*
£

15

20

. - 0.07 »g/kg
Ph«nollc« - <0.3 ftg/kg
Sodium - 1650 Kg/kg

,23
Phenoli;« -
Sodium - I7,f00 vg/Jcg

C$2 - 330 ag/kg
Fhonolles - SI «g/kg
Sodium - 39,000 »g/kg

- 1700 mg/fcg
Phihollc* - 13 Kg/kg
fiodjtum ̂  «5,000 Bg/kg

CS2 - o.«ff &g/kg
Sodium - 13,300 ag/kg

Cellulose crust; vhite, dry
vith streaks of tan clay

Viscose material; rubbery,
green to grey, saturated

Same; material is crumbly

Clay; hard, black, dry
25

Sand Pack

Basin Liquid Sample x CS2 - 710 »g/l
Phenolics - 12 ag/1
Sodium - 10,000 mg/1

AR3025U6



GERAGHTY^ MILLER, INC «.-; ; I DRAFT COPT
(:̂0 SUBJECT TO REVISION

NOT FOR REPRODUCTION OR
FURTHER DISTRIBUTION
GERAGHTY & MILLER. INC.

VISCOSE BASIN NO. 10
VB-10

CS2 - 0*17 ag/kg
^̂ ^ Phenolic* - <0.2» Bg/kg

0 T ISET Crust; soft/ white, fibrous fiodlua - »».«oo

5 4
0o

to
•o 10 •c
A

25-1

Viscose material; rubbery,
green to black

Viscose material; rubbery
yellow to green, void spac
filled vith black liquid

CS2 * 4.S Kg/kg
Phenolic* - 14

es
Sodium - 9400 Bg/kg

Same; dry and stiff
Viscose material;
orange to black

5 15, Viscose material; rubbery,
^ T ^̂ nottled black, orange, and
* «ae$̂ i brown with silty zones
0

20 . I CS2 * 2400 Bg/kg
Phenolic* - 5.5 Bg/kg
Sodiua * 97000 Bg/kg

Clay; dark grey,
hard and dry

Basin Liquid Sample: CS2 - 320 mg/1
Phenolics - 20 mg/1
Sodium - 9800 mg/1

AR3025U7
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GERAGHTY & MILLER. INC DRAFTCOPV
SUBJECT TO REVISION

NOT FOR REPRODUCTION OR
FURTHER DISTRIBUTION
GERAGHTY & MILLER, INC.

VISCOSE BASIN NO. 11
VB-U

0 ,

5 .

0
O
IB
%4

g 10-
•d
c

4J
0
0
fo

20

15
Clay; dry, hard, grey
vith shale fragments

Crust; dry, soft,vhite,
and fibrous
Soft, vhite material
Viscose material; flaky
grey to black, vith voids

viscose material; rubbery
green to orange, vet

Sand Pack

Screen

25.
Sample ;
Depth CS2 \ Phenolics Sodium
fcetl (toa/£a)

Surface 0.016 <0.28 46
0-1 12. <2.6 56,700
1*2 6. <2.1 40,000
2-3 8300. 15. 92,300
3-4 20000. : 14. 113,000

Liquid Sample: 3431. &g/l 0.07 mg/1 15,000 mg/1

UR302SU8



0
U
COIHb9u

= §•S
e *
<H +J

20Ud
•d c
0 <H
(Q
O (0
«H iH
U 4
&
0
C
•rt
*— '

*-

^

n

M

^

0

*3
** 2"C i
0 U
4J-—

O
in
A

O
•̂
^
l
O

m
CM

O

O
»

CM
1
O

O

1o

'x
4
U

44

3
«5i•o
0
b
Q.

0,d
o
p̂
PH

2

IE

o
enP«Iio.•w

o
•miin•

(M

O.
»
l
O
CM

O

1o
*4

0
M

U

i3,
o

1
1
js «
•H FHPN iQ

4̂
JNt t-
0 0.4 4J
S5

z*

o
•oenio•
3
O

?
O
in

o•m
CMio
o>

o

^
o

X
4J
S
•H

i

M
0.

5

1
tH
4b ̂ N
9 X
44 0

Z *0

2*

^o
•oen

Hh

O>
(M

^
CJ•m

£
*

CM

\

M
»
O
U•0

1

^̂
0
U

.8
0 M

e *
•H 4Jn 0a aHP

*M

S 6S,
^̂  CO1
0
4J
C

•̂4
M̂

O

&
M «rfr̂  ̂ ^

p-i b
•̂  i** i0 c3
A4 ̂ Ĥ•g
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GERAGHTY 0 MILLER, INC. &#.,' '•*
*

Exhibit 6.4

Viscose Solid Waste and Liquid
Chemistry Suaaary Tables
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GERAGHTY & MILLER, INC.

Exhibit 6.5

Spotts, Stevens & McCoy
Chemical Testing Results
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CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller, Inc. DATE REPORTED: 10/09/87
844 West Street „,,„,„. «,,
Annapolis KD 21401 REPORT NO: 8710479-001

DATE SAMPLED: 08/24/87

SAWLE TYPE: Soil DATE RECEIVED: 08/25/87

SAILED BY: Wesselman PURCHASE NO.:

SAH>LE IDENTIFICATION: Soil-Viscose Basin Material ORDER NO.:
Front Royal Project - M0679FR6
VB-11 Surface r-

II. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture % . 7.21
Volatile Matter % 85.4 92.0
Fixed Carbon % 5.67 6.15
Ash t 1.72 1.85

Heating Value Btu/lb 6720 7240
Sulfur ;- % 0.18 0.19
Carbon !;V 39.1 42.1
Hydrogen (Excluding H In moisture) % 5.04 5.44
Hydrogen (Including H In moisture) % 5.85
Nitrogen % 0.02 0.02
Chlorine % 0.01 0.01

Form No. L11a R«v. 1/87

AR302561*
6-27

HEPIYTO:

QHOMEemcc OHOUSTMU. OOCMsrirr . OtawHMuicromct O BALTWOKE OFFICE
, MVOKNE WBOWTOBV tABOIUTORV .UcArtwrORoi PlB» fc«.«1 «6 Fttfmovnl AVWIM

S4SN.WyomMnQ.tvd. lONeMttrMi •nZUTManM SwIM KB
1«10-030T *0.ftw«30r PABm«27. WIM.hM M 1KK2-9UB TOWMO MO 11 JW-Hlt

HMdlM M MBKMBD7 •UMM M MM1JIU7 fM»j«i<.H flTMtMUMUVI



Geraghty & Miller. Inc.
Report No. 8710479-1 (#.'"
October 9, 1987 J
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulfide (<29.0 mg/Kg) or Cyanide (<0.29 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.
F. The sample did not detonate, explosively decompose or react at

standard temperatures and pressures.

III. IGNITABILITY

The sample Ignited at Ambient temperature. The sample burned slowly,
but was entirely consumed by the flame. The same observations were

. made when the temperature was Increased to 60 Degrees Celsius.

tfull/su>m1tted,

h/i
R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Mlchele Ruth
Richard Smith

AR3U2565
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•J. vW «ucor,wcMGWtEts • FiAiwttts • saEMnm
CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller. Inc. DATE REPORTED: 10/09/87
844 West Street .„«„„ «M
Annapolis MD 21401 REPORT NO: 8710479-002

J DATE SAMPLED: 08/24/87

SAMPLE TYPE: Soil > DATE RECEIVED: 08/25/87

SAMPLED BY: Wesselman PURCHASE NO.:

SAWLE IDENTIFICATION: Soil-Viscose Basin Material ORDER NO.:
Front Royal Project - M0679FR6
VB-11-0-0

II. CHEMICAL ANALYSIS '

AS RECEIVED DRY BASIS
• . • • - I"::.:/1

Total Moisture % • 8.00
Volatile Matter % 84.0 • 91.3
Fixed Carbon * 4.79 5.21
Ash % 3.21 3.49

Heating Value - Btu/lb 6580 7150
Sulfur * 0.13 0.14
Carbon % 39.1 42. S
Hydrogen (Excluding H in moisture) % 5.28 5.74
Hydrogen (Including H in moisture) % 6.17
Nitrogen % < 0.01 < 0.01
Chlorine % 0.01 0.01

AR302D66
Form No. L11« «•». 1/87 6-29
•EPLTTO:

C\Jo
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WH.Wjen.Mina.hd. » MOM *Mt. >722 L««t) SVMl •utt*NS
ri H610-OM' F.O.IVMMOT F-Atatwzr, WNWIM M IIOSMUB To«on
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Geraghty & Miller, Inc.
Report No. 8710479-2
October 9, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulflde (<27.8 mg/Kg) or Cyanide (<0.28 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.

F. The sample did not detonate* explosively decompose or react at
standard temperatures and pressures.

III. IGNITABILITY

The sample Ignited at Ambient temperature. The sample burned slowly, \J
but was entirely consumed by the flame. The same observations were
made when the temperatures was increased to 60 Degrees Celsius.

R.M. LARGE
Program Supervisor

PRN

cc: Michele Ruth
Richard Smith

AR302567
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CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller. Inc. DATE REPORTED: 10/09/87
Annajolls MD^ZMOl REPORT NO: 8710479-003

: DATE SAILED: 08/24/87

SAWLE TYPE: Soil 1 DATE RECEIVED: 08/25/87

SAMPLED BY: Wesselman PURCHASE NO.:
SAW>LE IDENTIFICATION: Soil-Viscose Basin Material ORDER NO.:

Front Royal Project - M0679FR6
VB-11-0-1

II. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

- " v; :: .•
Total Moisture % • 88.6
Volatile Matter .- % 9.21 • 80.6
Fixed Carbon , % 1.35 11.8
Ash % 0.84 7.36

Heating Value - Btu/lb 770 6740

Sulfur X 0.09 0.79
Carbon % 4.64 40.6
Hydrogen (Excluding H in moisture) % 0.58 5.12
Hydrogen (Including H In moisture) % 10.5
Nitrogen % < 0.01 < 0.01
Chlorine % < 0.01 0.02

AR302558
6-31

'orm No. L11t R«v. 1/87
NEPLYTO:
QHOMEOmCE OMOUSTWU. OCHEMSTftr OlMGH WAUCY QFHCE O tALtlUOM OFFICE
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FA 1M164307 KiiBInO FA 1M114B2T (til) 433-MW 001) 4944600



Geraghty & Miller, Inc. <
Report No. 8710479-3
October 9, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.

C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulfide (<26.8 mg/Kg) or Cyanide (<0.27 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.
F. The sample did not detonate, explosively decompose or react at

standard temperatures and pressures.

III. IGNITABILITY

The sample does not exhibit the characteristic of ignltability as described
in Section 2.1.1 of EPA SW-846.

Respectfully

R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Michele Ruth
Richard Smith
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ENGWIERS • PLANNERS • KJEWnSTS fifftf

CERTIFICATE OF ANALYSIS *

CLIENT: Geraghty & Miller. Inc. DATE REPORTED: 10/09/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710479-004

DATE SAWLED: 08/24/87

SAWLE TYPE: Soil DATE RECEIVED: 08/25/87

SAMPLED BY: Wesselman PURCHASE NO.:

SAtt>LE IDENTIFICATION: Soil-Viscose Basin Material ORDER NO.:
Front Royal Project - M0679FR6
VB-11-1-2

II. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture X • 83.3
Volatile Matter X 13.7 81.8
Fixed Carbon X 2.38 14.2
Ash X 0.62 3.70

J

Heating Value Btu/lb 1160 6930
Sulfur < X 0.05 0.30
Carbon X 7.00 41.8
Hydrogen (Excluding H in moisture) X 0.86 5*14
Hydrogen (Including H in moisture) X 10.2
Nitrogen X < 0.01 0.01
Chlorine X < 0.01 < 0.01

AB302570
Form No. L11« fiov. 1/87 6-33
MEPLVTO:
OHOMEOFFCE CMOUSTWAL OCHEwsrm OtfMOHwuixvomcE OIALTMCME OFFICE
«4BM.W|OiiM*"UEW. HYGIENE lAEORATOHV MBOFATORY MMArfltur OMo* PteM luto 401 W F«*mowM AVWH

MM*n0FA 116104307
015 '"Wl HnUng PA 1fl8104M7 HMdtng FA1M114U7 ail)4S3-41U 001}4«44600
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Geraghty & Miller, Inc. ,^ 0#,"-r ,
Report No. 8710479-4 /;.;.. n
October 9, 1987 "u-
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulflde (<21.9 mg/Kg) or Cyanide (<0.22 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.
F. The sample did not detonate, explosively decompose or react at

standard temperatures and pressures.

III. IGNITABILITY

The sample does not exhibit the characteristic of ignitabllity as described \ J
in Section 2.1.1 of EPA SW-846. ^

milted,

V
R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Michele Ruth
Richard Smith

AR30257I
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CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller, Inc. DATE REPORTED: 10/09/87
844 West Street «,tft/.f« /meAnnapolis MD 21401 REPORT NO: 8710479-005

; DATE SAMPLED: 08/24/87

SAMPLE TYPE: Soil ' DATE RECEIVED: 08/25/87

SAMPLED BY: Wesselman PURCHASE NO.:

SAWLE IDENTIFICATION: So1l-V1scose Basin Material ORDER NO.:
Front RoyalProject - M0679FR6
VB-11-2-3

II. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture X, - 83.4
Volatile Matter X 11.4 6.86
Fixed Carbon X 1.67 10.1
Ash < X /. 3.53 21.2

Heating Value Btu/lb 870 5240

Sulfur " ^ JX 0.51 3.07
Carbon X 5.20 31.3
Hydrogen (Excluding H in moisture) X 0.56 3.37
Hydrogen (Including H In moisture) X 9.89 ^
Nitrogen X < 0.01 < 0.01
Chlorine X 0.01 0.06

AR302572
j
Form No. L11« Rov. 1/87 6-35
HEPLYTO;
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Geraghty & Miller, Inc.
Report No. 8710479-5 lft™.
October 9, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.

C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulflde (<22.9 mg/Kg) or Cyanide (<0.23 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.
F. The sample did not detonate, explosively decompose or react at

standard temperatures and pressures.
III. IGNITABILITY

The sample does not exhibit the characteristic of ignitabllity as described
in Section 2.1.1 of EPA SW-846.

ctfullyfsuBmitted,

R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Michele Ruth
Richard Smith

AR302573
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CERTIFICATE OF ANALYSIS (**»

CLIENT: GeYaghty & Miller, Inc. DATE REPORTED: 10/09/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710479-006

DATE SAMPLED: 08/24/87

SAMPLE TYPE: Soil DATE RECEIVED: 08/25/87

SAMPLED BY: Wesselman ,,-- PURCHASE NO.:

S/UPLE IDENTIFICATION: Soil-Viscose Basin Material ORDER NO.:
Front Royal Project - M0679FR6
VB-11-3-4

II. CHEMICAL ANALYSIS '

AS RECEIVED DRY BASIS

Total Moisture X • 83.8
Volatile Matter ; X 11.5 70.9
Fixed Carbon X 1.12 6.91
Ash X 3.58 22.1

Heating Value Btu/lb 860 5310

Sulfur X 0.50 3.08
Carbon X 5.38 33.2
Hydrogen (Excluding H In moisture) X 0.43 2.64
Hydrogen (Including H in moisture) X 9.80
Nitrogen X < 0.01 < 0.01
Chlorine X 0.01 0.06

'AR302574
Form No. L11* R«*. 1/87
REPLY TO:
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Geraghty & Miller, Inc. (forfi
Report No. 8710479-6
October 9, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulfide (<24.8 mg/Kg) or Cyanide (<0. 25 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.
F. The sample did not detonate, explosively decompose or react at

standard temperatures and pressures.
III. IGNITABILITY

The sample does not exhibit the characteristic of Ignltability as described
in Section 2.1.1 of EPA SW-846.

-ftespectf ul ly ffQbml tted ,

.> c
R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Mlchele Ruth
Richard Smith

,iR3Q2575
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srorrS.STCVCNS md McCOY.MC • i .MAPI
• PLANNERS • ECEWBSTJ JOED 9 R 1987

CERTIFICATE OF ANALYSIS TOr*0

CLIENT: Geraghty & Miller, Inc. ' DATE REPORTED: 9/23/87
844 West Street
Annapolis MD "21401 REPORT NO: 8710429-001

DATE SAWLED: 8/21/87
SAWLE TYPE: Soil DATE RECEIVED:

SAMPLED BY: Client PURCHASE NO.:

SAWLE IDENTIFICATION: Soil Sample - ORDER NO.:
Viscose Basin Sub Surface Waste
VB 10 - 18 - 20

AS RECEIVED DRY BASIS

Total Moisture X 71.8
Volatile Moisture X 17.6 62.3
Ash % 8.20 29.0

Heating Value ' Btu/lb • 1260 4460
Sulfur X 0.95 3.36
Carbon X 7.54 26.7
Hydrogen (Excluding H in moisture) X 0.89 3.16
Hydrogen (including H In moisture) X 8.92
Nitrogen " X 0.02 0.09
Chlorine X 0.03 0.03
Oxygen (Excluding 0 In moisture) X 10.6 37.6
Oxygen (including 0 in moisture) X 74.3

Respectfully submitted

JOHN M. MEHOLICK, Chemist
Chemistry Laboratory

PRN -?.-.:-":
cc: Michele Ruth

Richard Smith '
6'39 AR302576. . . , . . - • •

Form No. LI It R«v. 1/87 ,.
PBEPLYTO; —————————————'

QMOMCOmCE QMMJSTMAL OCHCUSTKV OlBtQH WLLEY OFFCC O lALTIMORC OFFICE
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tawMngPA tt81fl-0»7 P.O.EWMOT PAB«<ES27. WDWtf PA U0524O* Toman UDSia044J1»
8191704611 pjHdln«PA tEI104307



SPOm.STEVENSanriMcCOY.INC . — •-,.
'ENGINEERS • PLANNERS • JCKNTTSTS ...:-!>'>.

CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller, Inc. DATE REPORTED: 9/23/87
844 West Street
Annapolis MD 21401 REPORT NO: , 8710429-001

DATE SAMPLED: 8/21/87

SAWLE TYPE: Soil DATE RECEIVED:

SAILED BY: Client PURCHASE NO.:

SAMPLE IDENTIFICATION: Soil Sample - ORDER NO.:
Viscose Basin Sub Surface Waste
VB 10 - 18 - 20

REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.

C. No potential explosive mixtures were forced when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.

E. No Sulfide (<24.0 mg/Kg) or Cyanide (<0.25 mg/Kg) was detected when exposed
to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at standard
temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as described in
Section 2.1.3 of EPA SW-846,

IGNITABILITY

The sample did not exhibit any signs of combustibility at Ambient or 60°C.
Respet

<dOHN M. MEHOLICK, Chemist ,4R3Q2577
Chemistry Laboratory

form No. L11b R»v. 8/88 6-4Q
REPLY TO:

ONDUETOUL CPHEMETMV niraH VALLEY opncf naALTtuoM OFFtct
HYGIENE LABORATORY LABORATORY AD JE. Em 34?. 6M fUmouM AMfl

1M10430T PA EM NOT PABuUlT. UMghWi PA 1 12304781 TowMft, UO *120*20*
B1l|S7t-«S01 t̂ i*r|.PA 1»t0430T RMdlnE,PA1M1149ET 01*377-3*10 P01)4044500
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-V .-.' ' v/ SPOm.STEVENS «nrf McCOT, WC
EHCINECltS • FUNNERS • SOtKTCTS

SEP 281987

CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller, Inc. DATE REPORTED: 9/24/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710394-001

DATE SAILED: 8/19/87

SAWLE TYPE: Soils DATE RECEIVED: 8/20/87

SAM>LED BY: Wesselman , PURCHASE NO.:

SAMPLE IDENTIFICATION: Soil - Project H0679FR6 ORDER NO.:
Front Royal-Viscose Basin

. .Samples
VB-10- Surface

I. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture X 18. a
Volatile Matter X 67.3 82.0
Fixed Carbon X ' 7.09 8.72
Ash % 7.61 9.28

Heating Value Btu/lb 5720 6970
Sulfur - X 0.23 0.28
Carbon X 32.4 39.5
Hydrogen (Excluding H in moisture) X 4.35 5.30
Hydrogen (including H In moisture) X 6.36
Nitrogen X 0.07 0.08
Chlorine X 0.01 0.01

II. IGNITABILITY

The sample does not exhibit the characteristic of ignitabllity as described
in Section 2.1.1 of ERA SW-846.

AR3Q2578
- -

*Form No. LI la Rov. 1/87

toCMo

HEPLYTO;
DHOWEOFFICE QR40USTFJAL OCHEMSTRY QLEMQH VALLEY OFFCE O BALTIMORE OFFICE
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Geraghty & Miller, Inc.
Report No. 8710394-001
September 24, 1987
Page 2

III. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.

D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulflde (<23.6 mg/Kg) or Cyanide (<0.25 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at standard
temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as described
In Section 2.1.3 of EPA SW-846.

£tfully s/ubojtted,

.Vu.
R. M. LARGE, Program Supervisor
Chemistry Laboratory

PRN

cc: Michele Ruth
Richard Smith

AB3Q257S

6-42



SPOmSTEVINS «nd McCOY.INC
• PLANNERS • BOENnSTS

CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller.Inc. DATE REPORTED: 9/24/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710394-002

DATE SAMPLED: 8/19/87

SAWLE TYPE: Soils DATE RECEIVED: 8/20/87
SAMPLED BY: Wesselman "' " ' PURCHASE NO.:

SAMPLE IDENTIFICATION: Soil - Project M0679FR6 ORDER NO.:
Front Royal-Viscose Basin

Samples
VB-10 - 2-0'- 8-01

.1. CHEMICAL ANALYSIS r

AS RECEIVED DRY BASIS

Total Moisture X 87.7
Volatile Matter X 8.55 69.4
Fixed Carbon X ' 0.39 • 3.30
Ash % 3.36 27.3

Heating Value BtU/lb 660 5360

Sulfur % 0.38 3.09
Carbon ; X ; 3.70 30.1
Hydrogen (Excluding H in moisture) X 0.44 3.56
Hydrogen (including H in moisture) X 10.2
Nitrogen X 0.01 0.10
Chlorine X 0.01 0.04

II. IGNITABILITY 2CO
The sample does not exhibit the characteristic of ignitability as described
in Section 2.1.1 of EPA SW-846.

AR3Q2bbU
' ~ "

Form No. LI la R«v. 1/87 6-43
HEPLYTO:

CO
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Geraghty & Miller, Inc.
Report No. 8710394-002
September 24, 1987
Page 2

III. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.

C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with water.
E. No Sulfide (<24.3 mg/Kg) or Cyanide (<0.25 mg/Kg) was detected when

exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at standard
temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as described
1n Section 2.1.3 of EPA SW-846.

kctfully ^ubnjjltted,
fa,

R. M. LARGE, Program Supervisor
Chemistry Laboratory

PRN

cc: Michele Ruth
Richard Smith

AR30258I

6-44
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CERTIFICATE OF ANALYSIS "?;««.<|
SPOTTS.STEVEN5 «nd McCOY.WC

ENGINEER! • PLANNfRS • SOENTKTS

CLIENT: " Ceraghty & Miller, Inc. DATE REPORTED: 9/17/87
844 West Street
Annapolis, MD 21401 REPORT NO: 8710265-001

, - , . DATE SAMPLED: 8/13/87

SAMPLE TYPE: Soil , DATE RECEIVED: 8/17/87

SAILED BY: K. Wesselman PURCHASE NO.:

SAMPLE IDENTIFICATION: VBI-2-6 ORDER NO.:
Front Royal Project K0679FR6

I. CHEMICAL ANALYSIS OF MILLABLE FRACTION*

AS RECEIVED DRY BASIS

Total Moisture V 41.4
volatile Hatter % 14.9 25.4
Fixed Carbon % 2.20 3.80
Ash X • 41.5 70.8

Heating Value Btu/lb 1240 2120

Sulfur X S 2.00 3.41
Carbon 1C 6.67 11.4
Hydrogen (Excluding H in moisture) I H 0.65 1.10
Hydrogen (Including R in moisture) t H 5.28
Nitrogen IK 0.10 0.17
Chlorine X Cl <0.01 <0.01 :

II. IGNIIABILITY
The sample does not exhibit the characteristic of ignitability as described
in Section 2.1.1 of EPA SW-846.

* NOTE:
Analysis performed on mi liable portion only. Approximately 38% of the
•ample consisted of dense hard plastic-like circular plugs vhlch could
not be blended into the analysis sample. This material vas removed be-
fore analysis as per instructions from Richard Smith 8/25/87.

AR3G2562

Form Mo. Llle Rev. 1/87 _________________ 6~45 ____ __
fgPtYTO;

DMOUETRUL c CHEMISTRY OLEMGHVAUXY OFFICE o BALTIMORE OFFICE
HVOtENE LABORATORY LABORATORY MwArffwrOMMFm8uM40t EOB Fafrmouni A«*AM

P.O.BME307 , 34SMWrO»iiMm0BM, SONobMlnM. 372>L*V«iMM fell* W6
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ftlSl S76-«Ht Ri«*na PA 100104307 Himinn M IMI



Geraghty & Miller, Inc.
Report No. 8710265
September 17, 1987 ^

III. REACTIVITY

A. The sample vas stable and did not undergo violent changes.

B. No reaction vas noted vhen mixed vith vater.

C. No potential explosive mixtures vere formed vhen mixed vith
vater.

D* No toxic gases, vapors or fumes vere generated vhen mixed vith
vater.

E. No Sulflde (<44.3 mg/kg) or Cuanlde (<0.50 mg/kg) vas detected
vhen exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as described
in Section 2.1.3 of EPA SW-846.

ctfully submitted,

R. M. Large - Program Supervisor
Chemistry Laboratory

OMD
cc: Mlchele Ruth

Richard Smith

AR3C25S

6-46
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SPOnS.STEVENS and McCOY.MC
BNGMEOS • PLANNEES • SCCNnSTS

CERTIFICATE OF ANALYSIS
(Red)

CLIENT: " Geraghty & Miller, Inc. DATE REPORTED: 9/17/87
844 Vest Street
Annapolis, MD 21401 REPORT NO: 8710221-003

. . DATE SAMPLED: Unknovn

SAMPLE TYPE: Solid Waste , DATE RECEIVED: 8/13/87

SAILED BY: Vesselman/Barrientes PURCHASE NO.:

SAWLE IDENTIFICATION: VB2-17-22 ORDER NO.:
Porject M0679FR6

I. CHEMICAL ANALYSIS OF MILLABLE FRACTION*

AS RECEIVED DRY BASIS

Total Moisture X 64.0
J Volatile Matter X 14.6 40.6

Fixed Carbon X <0.01 <0.01
Ash X 27.2 75.7

Heating Value Btu/lb 610 1700

Sulfur X S 0.15 0.42
Carbon • XC 2.06 5.72
Hydrogen (Excluding B In moisture) X H 0.22 0.60
Hydrogen (Including H In moisture) X H 7.38
Nitrogen X N 0.04 0.10
Chlorine X Cl <0.01 - <0.01

II. IGNITABILITY

The sample does not exhibit the characteristic of ignltabillty as described
in Section 2.1.1 of EPA SW-846.

* NOTE:
Analysis performed on mi11able portion only. Approximately 15.61 of the
sample consisted of dense hard plastic-like circular plugs which could
not be blended Into the analysis sample. This material vas removed be-
fore analysis as.per instructions from Richard Smith 8/25/87.

AR30258U
Form No. Llla R«v. 1/87 6-47

HEPLYTft
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Geraghty & Miller, Inc. ,.
Report No. 8710221-003 i¥
September 17, 1987
Page 2

III. REACTIVITY

A. The sample vas stable and did not undergo violent changes.

B. No reaction vas noted vhen mixed vith vater.

C. No potential explosive mixtures vere formed vhen mixed vith
vater.

D. No toxic gases, vapors or fumes vere generated vhen mixed vith
vater.

E. No Sulflde (<24.4 mg/kg) or Cyanide (<0.25 mg/kg) vas detected
vhen exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as de-
scribed in Section 2.1.3 of EPA SW-846.

R. M. Large • Program Supervisor
Chemistry Laboratory

OMD
cc: Mlchele Ruth

Richard Smith

AR302SS5
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EfOmSTEVENS vd ftUCOV.INC
ENCINtEES • PLAKNEES • SCJENDSn

CERTIFICATE OF ANALYSIS

CLIENT: " Geraghty & Miller, Inc. DATE REPORTED: 9/17/87
844 West Street
Annapolis, MD 21401 REPORT NO: 8710221-001

DATE SAMPLED: Unknown

SAMPLE TYPE: Solid Waste DATE RECEIVED: 8/13/87

SAILED BY: Wesselman/Barrientes PURCHASE NO.:
i -

SAMPLE IDENTIFICATION: VB3-4-7 ORDER NO.:
Project M0679FR6

I. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture X 41.3
Volatile Matter X 5.49 9.36
Fixed Carbon X <0.0l' <0.01
Ash X - 54.9 93.6

Heating Value Btu/lb 140 240

Sulfur % S 0.22 0.37
Carbon X C 0.69 1.18
Hydrogen (Excluding R in moisture) I H <0.01 <0.01
Hydrogen (Including H in moisture) X H 4.62
Nitrogen X N 0.02 0.04
Chlorine X Cl 0.02 0.03

II. IGKITABILITY

The sample does not exhibit the characteristic of ignltabillty as described
in Section 2.1.1 of EPA SW-846.

flR302566
No. L11a Rev. 1/87 6-49

REPLY TO:
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Geraghty & Miller, Inc.
Report No. 8710221-001
September 17, 1987
Page 2

III. REACTIVITY

A. The sample vas stable and did not undergo violent changes.

B. No reaction vas noted vhen mixed vith vater.

C. No potential explosive mixtures vere formed vhen mixed vith
vater.

D. No toxic gases, vapors or fumes vere generated vhen mixed vith
vater.

E. No Sulfide (<24.2 mg/kg) or Cuanlde (<0.2S mg/kg) vas detected
vhen exposed to pH conditions betveen 2 and 12.

F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as de-
scribed in Section 2.1.3 of EPA SW-846.

Eeâ ectfully/ffObaiitted,

lfV\,y
R. M. Large • Program Supervisor
Chemistry Laboratory

OMD
cc: Michele Ruth*'

Richard Smith

AR302587

6-50
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SFOTTS.STEVENS and McCOY,tNC
ENdNEEES • PUNNEBS • SOENTSrS

CERTIFICATE OF ANALYSIS

CLIENT: * Geraghty & Miller, Inc. DATE REPORTED: 9/17/87
844 West Street
Annapolis, MD 21401 REPORT NO: ~ 8710221-002

DATE SAMPLED: Unknown

SAMPLE TYPE: Solid Waste DATE RECEIVED: 8/13/87

SAILED BY: Wesselman/Barrientes PURCHASE NO.:

SAMPLE IDENTIFICATION: VB2-5-7 ORDER NO.:
Project M0679FR6

I. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture %"-"'- 13.2
Volatile Matter % 2.37 2.73
Fixed Carbon X <0.01 <0.01
Ash X 85.2 98.1

Heating Value Btu/lb <50 <50

Sulfur X S 0.26 0.30
Carbon • X C <0.01 <0.01
Hydrogen (Excluding H In moisture) X H 0.01 0.01
Hydrogen (Including R in moisture X H 1.48
Nitrogen XN 0.02 0.02
Chlorine X Cl <0.01 <O.OI

II. IGNITABILITY

The sample does not exhibit the characteristic of ignitabillty as described
in Section 2.2.1 of EFA SW-846,

AR302588
Form No. Llle Bev. 1/87 6~5*

REPLY TO:
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Geraghty & Miller, Inc. /-, "'
Report No. 8710221-002
September 17, 1987
Page 2

III. REACTIVITY

A. The sample vas stable and did not undergo violent changes.

B. No reaction vas noted vhen mixed vith vater.

C. No potential explosive mixtures vere formed vhen mixed vith
vater.

D. No toxic gases, vapors or fumes vere generated vhen mixed vith
vater.

E. No Sulfide (<24.2 mg/kg) or Cyanide (<0.25 mg/kg) vas detected
vhen exposed to pH conditions between 2 and 12.

"F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

The sample does not exhibit the characteristic of reactivity as de-
scribed In Section 2.1.3 of EFA SW-846.

bmltted,

R. M. Large - Program Supervisor
Chemistry Laboratory

OMD
cc: Michele Ruth

Richard Smith

AR302589

6-52
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SPOm.STEVENS wW McCOY.INC

ENGWEEBS • PUNNEBS • BCEttTSn

CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller DATE REPORTED: 10/13/87
644 West Street
Annapolis MD 21401 REPORT NO: 8710541-001

DATE SAMPLED: 08/26/87

SAWLE TYPE: Solid Waste DATE RECEIVED: 08/27/87

SAILED BY: Wesselman PURCHASE NO.:

SAMPLE IDENTIFICATION: Solid Waste -Front Royal ORDER NO.:
Project

Project M0679FR6
Sample VB - 9 Surface

I. CHEMICAL ANALYSIS

,, , AS RECEIVED * DRY BASIS

Total Moisture .,. % 27.9'
Volatile Matter* 1 - 58.6 81.3
Fixed Carbon % 9.15 12.7
Ash X 4.35 6.04

Heating Value Btu/lb 5000 6940
Sulfur r 0.16 0.22
Carbon % ~ 29.4 40.8
Hydrogen (Excluding H In moisture) % 3.90 5.41
Hydrogen (Including H In moisture) % 7.03
Nitrogen % < 0.01 < 0.01
Chlorine X 0.02 0.02

* 12 Minute Volatile

AR302590
Form No. Llla Re*. 1/87 6-53
WPlYTO:
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Geraghty & Miller
Report 8710541-001
October 13, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with

water.
E. No Sulflde (<24.3 mg/Kg) or Cyanide (<0.25 mg/Kg) was detected

when exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

III. IGNITABILITY "

The sample does not exhibit the characteristic of reactivity as described
1n Section 2.1.3 of EPA SW-846.

Respectfully submitted,

R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Mlchele Ruth
Richard Smith

flR30259!
* e
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McCOY.MC
• SOENTISn

CERTIFICATE OF ANALYSIS
SFOmSTEVENS vW McCOY.MC .»,-, ,

BNONECBS • PLANNCtS • SOENnSTS "'.̂

CLIENT: Geraghty & Miller DATE REPORTED: 10/13/87
844 West Street
Annapolis MD 21401 - REPORT NO: 8710541-002

, DATE SAMPLED: 08/26/87

SAWLE TYPE: Solid Waste . DATE RECEIVED: 08/27/87

SAWLED BY: Wesselman , , _ J; PURCHASE NO.:

SAMPLE IDENTIFICATION: Solid Waste - Front Royal ORDER NO.:
Project

Project M0679FR6
Sample VB - 9 - 0 - 2

•I. CHEMICAL ANALYSIS :,

AS RECEIVED DRY BASIS

Total Moisture % 90.2
Volatile Matter % • 8.05 81.7
Fixed Carbon % 1.03 ' 13.2
Ash {, % 0.45 4.57

Heating Value Btu/lb 680 6900
Sulfur ,5 V , 0.05 0.51
Carbon X 4.06 41.2
Hydrogen (Excluding H In moisture) X 0.55 5.27
Hydrogen (Including H In moisture) X 10.6
Nitrogen X < 0.01 0.01
Chlorine X < 0.01 0.03

AR302592

Form No. L11a Rev. 1/87 . £ eeo—3 5
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SSM
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II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with

water.
E. No Sulflde (<20.1 mg/Kg) or Cyanide (<0.20 mg/Kg) was detected

when exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

III. IGNITABILITY

The sample does not exhibit the characteristic of reactivity as described
In Section 2.1.3 of EPA SW-846.

Respectfully submitted,

R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Mlchele Ruth
Richard Smith

AR302593
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SPOnVSTEVENS md MtCC*,INC
ENdNCEtS • FLANNEES • BOENnSTS

CERTIFICATE OF ANALYSIS

CLIENT: Geeaghty & Miller DATE REPORTED: 10/13/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710541-003

DATE SAMPLED: 08/26/87

SAMPLE TYPE: Solid Waste DATE RECEIVED: 08/27/87

SAILED BY: Wesselman PURCHASE NO.:

SAMPLE IDENTIFICATION: Solid Waste - Front Royal ORDER NO.:
Project

Project M0679FR6
Sample VB - 9 - 2 - 4

I. CHEMICAL ANALYSIS -

AS RECEIVED DRY BASIS

Total Moisture X 84.8'
Volatile Matter X . 11.7 77.1
Fixed Carbon X 1.51 9.95
Ash X 1.99 13.1

Heating Value Btu/lb 1060 6980

Sulfur - X 0.29 1.91
Carbon
Hydrogen (Excluding H In moisture)
Hydrogen (Including H In moisture)
Nitrogen
Chlorine

6.97 45.9
0.50 3.28
9.99
0.01 0.04
0.01 0.06

AR30259U
Form No. Llla Rev. 1/87 _
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SSM
Geraghty & Miller
Report 8710541-003
October 13, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with

water.
E. No Sulflde (<24.0 mg/Kg) or Cyanide (<0.25 mg/Kg) was detected

when exposed to pH conditions between 2 and 12.
F. The sample did not detonate, explosively decompose or react at

standard temperatures and pressures.
III. IGNITABILITY

The sample does not exhibit the characteristic of reactivity as described
In Section 2.1.3 of EPA SW-846.

Respectfully submitted,

R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Mlchele Ruth
Richard Smith

AR302595
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SFOTTS.STEVENS m* McCOT.MC
BNdNEEtS • PLANNCBS • KCNTCTS

CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller DATE REPORTED: 10/13/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710566-001

DATE SAMPLED: 08/27/87

SAMPLE TYPE: Solid Waste DATE RECEIVED: 08/28/87

SAILED BY: Wesselman PURCHASE NO.:

SAMPLE IDENTIFICATION: Solid Waste - Front Royal ORDER NO.:
Project !

Project M0679FR6
Sample VB - 9 . 16 - 18

-I. CHEMICAL ANALYSIS

AS RECEIVED DRY BASIS

Total Moisture X 79.0*
Volatile Matter X • 15.0 71,4
Fixed Carbon X 1.02 ' 4.85
Ash X 4.98 23.7

Heating Value Btu/lb 1170 5570

Sulfur /X 0.78 3.71
Carbon X 8.22 39.1
Hydrogen (Excluding H In moisture) X . 0.25 1.18
Hydrogen (Including H In moisture) X 9.09
Nitrogen X 0.05 0.21
Chlorine X <0.01 <0.01

AR302596j
Form No. L11a Rev. 1/87 5.59
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SSMvcm.tnwiNi •* Mrtov.MC

Geraghty i Miller 7''"1'
Report 8710566-001
October 13, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.
B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.

D. No toxic gases, vapors or fumes were generated when mixed with
water.

E. No Sulflde (147 mg/Kg) or Cyanide (<0.25 mg/Kg) was detected
when exposed to pH conditions between 2 and 12.

F. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

III. IGNITABILITY

The sample does not exhibit the characteristic of reactivity as described
In Section 2.1.3 of EPA SW-846.

Respectfully submitted,

,f.
R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Michele Ruth
Richard Smith

AR302597
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SPOTTS.STCVENS *W MUCOY.INC
•KSJNEEES • FUNMEBS * SCENnSTS

CERTIFICATE OF ANALYSIS

CLIENT: Geraghty & Miller DATE REPORTED: 10/13/87
844 West Street
Annapolis MD 21401 REPORT NO: 8710747-001

DATE SAMPLED: 09/01/87

SAMPLE TYPE: Solid Waste DATE RECEIVED: 09/03/87. . i
SAILED BY: Vessel man PURCHASE NO.:

SAWLE IDENTIFICATION: Solid Waste - Front Royal ORDER NO.:
Project ':

Project M0679FR6
Sample VB - 7 - 14 - 15

J. CHEMICAL ANALYSIS - h

AS RECEIVED DRY BASIS
Total Moisture I 71 0
Volatile Matter* « (*•*
Fixed Carbon J l?'°n • 56'7Ash ; 1-?° 6.38V 10.4 36.9
Heating Value Btu/lb 1660 5880
Sulfur • »• « i o«Carbon s 5 i'20 4.25
Hydrogen (Excluding H In moisture) X 0 99 2'?n
Hydrogen (Including H in moisture) - ' % - - o'S 3'50Nitrogen t jJ-JJf
Chlorine f ££ °'13* : 0.02 0.08

* 12 Minute Volatile

/1R302598
Form No. L11a Rev. 1/87 _6-61
•EPLVTO:
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SSM
Geraghty & Miller
Report 8710747-001
October 13, 1987
Page 2

II. REACTIVITY

A. The sample was stable and did not undergo violent changes.

B. No reaction was noted when mixed with water.
C. No potential explosive mixtures were formed when mixed with water.
D. No toxic gases, vapors or fumes were generated when mixed with

water.
E. Sulflde (65.7 mg/Kg S") was detected when exposed to pH condi-

tions between 2 and 12.

F. No Cyanide {<0.25 mg/Kg CN) was detected when exposed to pH condi-
tions between 2 and 12.

G. The sample did not detonate, explosively decompose or react at
standard temperatures and pressures.

III. IGNITABILITY

The sample does not exhibit the characteristic of reactivity as described
1n Section 2.1.3 of EPA SW-846.

Respectfully submitted,

R. M. LARGE
Program Supervisor
Chemistry Laboratory

PRN

cc: Mlchele Ruth
Richard Smith

AR302599
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Exhibit 6.6
Geotechnical Testing Results
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GERAGHTY * NILLEX, INC "'
F

AVTEX FIBERS, INC. * LABORATORY TESTS

UET NATURAL ATTERBERQ LIMITS UNCONFIHED ORE
UNIT MOISTURE *••••••••*••*••••*•••••••••••••••.•••• COMPRESSIVI DIMENSIONAL

SPECIFIC WEIGHT CONTENT GRAIN-SIZE LIQUID PLASTICITY SHRINKAGE STRENGTH CONSOLIDATION
GRAVITY (PCF) (X) DISTRIBUTION LIMIT INDEX (R) (S) (PSf) TEST

2V1-M-4 ' 2.32 82.1 67.6 NT(t) 54 17 1.86 15.51 1178 SEE GRAPH
SILT, SOME FIBEROUS
MATERIAL AND FINE TO

MEDIUM SAND

2VB-1-10-12 2.69 .121.5 27.8 C.SAND-O.OX 46 25 1.87 14.99 1842 SEE GRAPH
LIGNT GRAY AND YELLOW M.SANO»O.SX
BROUN CLAY UITH TRACE : F.SAND-4.6X

SAND AW FIBERS XP*200-94.9X

VB-7-15-17 1.80 79.1 455.4 HT(3) NT(3) NT(3) NT(3) NT(3> 372 NT<2)
BLACK RUBBERY MATERIAL

V82-2-4 NT 63.5 508.4 NT(1) HT{1> NT(1) NT(3) HT(3) 557 SEE GRAPH
SANDY CLAY WITH BLACK
. , RUBBER MATERIAL

II
II

, 1. Test «• BttEnptetf but f if ted btcaucB of th«
I . (MtcrUl UBB rubbery and would not ml* ulth mttr).

II
2. Proptr test sanplt ceutd not be obtained (rubbery of f fbroua Mterlal

eoutd net be cut or would not hold (t* shape).

3. Test 1MB not perforated because mterlal was evaluated to be Bfaflsr
l to Mterlal that felled became of reason 1.

V83-2-4
S-1 2.70 118.1 25.7 F.GRAVEL-0.7X 22 5 1.82 14.34 125 SEE GRAPH

SILTY CLAY. LITTLE C.SAND-1.0X
FINE TO MEDIUM SAND N.SANDO.OX

F. SAND-11. 71
XP*200*83.6X

VB3-2-4
S-2 2.70 1 13.3 29.8 C. SAND-2. 7* NT( 1 ) NT(1 ) NT(3) HT(3> NT(2) SEE GRAPH

BLACK RUBBER MATERIAL N.SAND-3.1X
NIXED UITN CRAY BROUN F.SAHD«10.9X

SILTY CLAY ., -^- T- * XPI200-83.3X . •• .•
'

AR30260
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GERAGHTY t MILLER, INC

AVTEX FIBERS, INC. * LABORATORY TESTS

WET NATURAL : ATTERBERG LIMITS UN CONFINED " ONE
UNIT MOISTURE ""-, '\ ••**••••***•**••***••••••*••*«••••••• COMPRCSSIVE DIMENSIONAL

SPECIFIC WEIGHT CONTENT GRAIN-SIZE ilOUID PLASTICITY SHRINKAGE STRENGTH CONSOLIDATION
INDEX (R) (S)

**•

NT(3) •• NT(3) NT(3)VB10-0-2
BLACK AND CRAY . • • . • ! [ • . " . • " ^ *

RUBBERY MATERIAL ~

VB10-12-U 1.62 59.9 351.4 NT (3) NT(3) NT(3) NT (3) NT(3) 8051 SEE GRAPH
CRAY AMD WHITE .;'

• RUBBERY MATERIAL, - • '• '
CREEN RUBBERY MATERIAL :

• .' " : .".:... .
VB-9-0-2 1.61 60.4 928.9 NT<1) NT<1) NT(1) NT(3> HT(3> 1113 SEE 6RAPH

CRAY AKO WHITE ." ."' ; I
.RUBBERY MATERIAL

VB-9-10-12 1.91 98.6 300.0 HT<3) NT<3) NT<3> HT{3> HT{3) HT(2)
- CREEN.ILACK AND WHITE ;

RUBBERT MATERIAL \ L

Vl- 11-11-13 2.35 57.2 412.8 NT (3) NT(3) NT(3) NT(3> NT(3> NT(2) SEE GRAPH
GRAY AND WHITE
RUBBERY MATERIAL : . j :

VB-11-1-2 1.61 61.2 482.6 NT(3> NT(3) NT<3) NT<3) NT(3) NT(2) t SEE GRAPH
WHITE AND GRAY
BUBBERY MATERIAL - r

1. Test MS attempted but failed because of the ataterfat , T~
(uterlal was rubbery and would not «U with water). > .,

2. Proper test sample could not be obtained (rubbery or fibrous uttrial
could not be cut or would not hold Its shape). :

3. Test was not perforated because saterfat was evaluated to be a tuft ar
to wterlal that failed because of reason 1.

;: \ AR302602
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