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ORIGINAL Site Name: Blosenski Landfill
(Red) TDD No.: F3-3506-25

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 68-01-6699. This specific report was prepared in accordance with
Technical Directive Document No. F3-8506-25 for the enski Landfill located in

West Caln Township, Chester County, Pennsylvania.

1.2 Scope of Work

NUS FIT III was tasked to perform soil festing Photo-Vac 10A10
portable gas chromatograph. The purpbse g pesting was to attempt to
characterize and evaluate the off-sité volatile organic compounds

using volatile headspace analysis procedure soil samples collected. The

infiltration, and, henge, tark cle
well water samplgs wlso analy

for volatile organics using the same

10A10 as in the soil samples.

The Bigsenski % 1 is f/an inactive land{ill, approximately 10 acres in size,

located along Kings“High#tay Route 340 in West Caln Township, Chester County,

Pennsylvania.

The landfill was owned and operated by Joseph Blosenski during the 1970s.
Operating without a permit, the landfill received industrial waste (including
solvents, paints, and other unknown industrial waste), municipal waste, and

demolition wastes.
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g ORIGINAL Site Name: Blosenski Landfill

l (Red) TDD No.: F3-8506-25
. Past sampling conducted by NUS Corporation and recent sampling conducted by
l EPA Region IIl Central Regional Laboratory have indicated the presence of

benzene and trichloroethene (TCE) in monitoring wells and residential wells near

the site. Based upon this information, it was decided that the prgsence/absence of
I these 2 compounds in the soil gas samples could be used to determine any possible
patterns of migration from the monitoring wells to similarly affected residential

wells.

1.4 Sampling Locations

i established between MW nos. 2 apd i o5 of interest. A total of 44

The 3 residential wells were chose personnel on site on the day of their
I sampling. The Bardsle R 1l well were chosen because they had

previously shown meé4 B wtiofs of TCE and benzene. The Hartmetz

i  previously shown any contamip@ation?

I -
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e - Site Name: Blosenski Landfill
Wity INAL
TDD No.: F3-8506-25
(Red) [

2.0 FIELD TRIP REPORT

© 2.1 Summary

On July 12, 1985, FIT Il personnel Atwood Davis, David Side, and Thomas Fromm
performed soil gas sampling trials on a hole augered near MW no. 2 using the
Work Plan WP-SI Rev,

sampling plan letter.

Spittler soil gas sampling apparatus, as described in the
1 prepared for this site (see appendix 2) as stage 1/0f thé

Results for this technique were inconclusive. / The chcomatograph operated

pling of soil gases on freshly
e results, a soil sample was

and outbuildiggs. In"addifion, MW nos. 2 and 3 were sounded for water levels and

total depths anNdNU Aeadings were taken at the well heads. These results are

listed in appendix 8.

On July 22, 1985, Atwood Davis and David Side sampled at grid line A, points 1
through 11, AA-11, and B-11.

2-1 300580
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Of:\iGlNAL " Site Name: Blosenski Landfill

T < F3- -
(Red} DD No.: F3-8506-25

On July 23, 1985, Atwood Davis, David Side, and Timothy Travers, of EPA Region
IIl, continued sampling the grid system. Atwood Davis and Timothy Travers
collected the residential well samples for fecal coliforms and volatile headspace
analysis. The fecal coliform samples were shipped that afternoon from the FIT III
office to EPA Region Il Central Regional Laboratory for analysis. James Jerpe, of
EPA Region III Central Regional Laboratory, and Steven Way, of EPA

Headquarters, Washington, DC, were also on site as observe

. 300087



‘ : - 2.2 PHOTOGRAPH LOG _
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i , . : gggvtgr augering hole at AA-4. :
|
_ Photo 2 - tube at A-1. : Bﬂ C ? g 8

' —  Taking sample from
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Photo 3 -
Decon procedure at A-

Photo 4 -
Photo -VAC 10A10.

3.
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ORIGINAL
l (Red)
Photo 5 - _

=  Photo-VAC 10A10 and sample vials. _
®
f
i
| Photo 6 - _

_ Samples equilibrating in drying oven. - i
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Photo 7 -
Sampling equilibrated headspace.
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~  Sample injection into chromatograph.
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Site Name: Blosenski Landfill
TDD No.: F3-8506-25

3.0 OBSERVATIONS ORIGIN,
(Reg;
3.1 Sampling Methodology

Grid sampling points were placed at 60-foot intervals, east to west, and 30-foot
intervals, north to south. Sampling holes were augered with a 2-man power auger

using a 2.5-inch diameter auger bit to a depth of 2.5 feg oil samples were taken

pproximately 2/3
danic grade blank water was

placed in each vial and immediately aving approximately 90 ml of

headspace in each vial. Two field blanks (30\ql of ofpa

nic grade blank water) were

using the sample procedure ouflined for 10 pe€rceni of the samples collected. The

samples were placed.in plastic bay i#h the vials inverted on ice, until

chromatograph was used for the headspace gas

analysis. he instrumerx et up and maintained per the operator manual

instructj ument operational conditions were as follows:

Photo-Vac Mobdel 10A10 SN A 468
£-30 on 60 to 80 mesh Chromosorb G, 4 feet by 1/8 inch
packed Tie column in column 2 position

Instrument:

Column: 5 perce

Instrument Attenuation: 1 X 10

Gas flow: 10 mi/min. Zero grade air

Recorder: Linear Instruments Corporation Model 142 SN CO3974
Setting: 10 mV full scale, 115 VAC

Chart Speed: 0.5 cm/min.

300684
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Site Name: Blosenski Landfill

TDD No.: F3-8506-25

All samples/standards/blanks were run at the above settings unless otherwise noted

on the run chronicles and chromatograms (see appendices 6 and 7).

The instrument was calibrated daily using freshly made standards. A standard was
run a minimum of once every 10 samples. Field duplicate and duplicate injections
were also run at a minimum of 10 percent of the sample injections. Sample, blank,

axQgram and numbered in

and standard chromatograms were labeled on the chrop

the order in which they were run. These samples y

'y

en registered in a run
chronicle (included as appendix 6).
All samples were stored, inverted, on ice ugtl ples were run

within contract laboratory program specifigfl holding times of 7 days (see appendix

6).

The samples were removed from storag o analysis and allowed to

mimum of 1/2 hour before

injection into the chromatogragh. The sampll rifige was flushed with clean air

and heated in the laboratory ove betv@injectio s to prevent sample carry-over.
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Sl Site Name: Blosenski Landfill

(Red; TDD No.: F3-8506-25

4.0 SUMMARY AND CONCLUSIONS

Results for soil sample volatile organics analyses revealed the presence of TCE and
benzene in the headspace trial sample taken on July 16 near MW no. 2. Benzene
was identified in samples All and Bll. No TCE results could be positively
identified.

Volatile organics analysis for the home wells showed no jdentifiable peaks in the

table:

Sample TCE mg/L*
All Not found
A1l Reinjectioe Not found
All Field Pluplicate 4.89 Not found
Bll 0.57 Not found
Headspage Tria 0.06 0.39
Canull Well Not found 0.27
Bardsley Well 0.07 30.50
Hartmetz Well Not found Not found

*mg/l in 500 ul equilibrated headspace

41
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LG INAL
(Red; Site Name: Blosenski Landfill

TDD No.: F3-8506-25

"In addition, 5 unknown compound peaks were present in most of thg{sample
chromatograms. These peaks were labeled I, II, Ill, IV, and V on the
chromatograms. Based on relative retention times, these peaks may be identified
as methanol, methylene chloride, unknown, trans-l,2-dichloroethene, and 1,2-
dichloroethane, respectively. However, without actual standards run on the
analysis column, these peaks cannot be positively identified. These results are

presented graphically and the highest levels (relative leyéls, since no concentration

estimated can be assigned) are noted on the enclosed mapé. In particular, trans-

o -
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{ s UNITED STATES ENVIRONMENTAL PROTEGTION AGENCY ORIG!NAL

- Region lit - 6th § Walnut Sts.

' { s . .':..;:,x o Philadolphua, Pa. 19106 . . -'; ( e‘d}
. B “ } . ) ) . N = ' ‘ '"‘ —
. SUBJECT: Eflequelsv‘t Alsg.istanoo froxo FIT Office ' ) | DATE: ,G/;L/fs‘ .
' ' — . . _? \#\' - ) e
FROM: . /A1 TRA/ERS, Complance Cfce- THRU: Kathy Hodgkiss, Chief, ~
L " CERCEAEIEngorcement Section (3HW12) ‘ . CERCLA RemediaI Enforcement
TO:_ Butch Byer, FIT Region&l Project Officer THRU: Edmund Skemolis, ‘Chief
’ R eSi;e Investigation and Support Section(3HW23) w. ' Site Investigation and
! © I, SITE NAME: Blosewsz/ AANDFrLL - )
., 1I. LOCATION: _ NEST Cv4uv' 724!—1'\15‘»{1/0 Cﬁ{erra:z CoonTy, P,q :

III. WORK ASSIGNMENT:

. - Preliminary Assessment : Quality Assurance Review of Data
- - Site Inspection Re=Sampling/Full Field Investigatic
o e .Haza'rd Ranking System . Peer Review Corrections . ...
. ,' o . Toxicology Assessment . ~ _ Other (See VI below) T
IV. PRIORITY: V. Préferred Deadlye:)é/%
X __ High(*) ‘Medium Low Date: /

v1. EXPLANATION OF TASK ( * To include justification for high priority):

7)‘ l eﬁoem Sel GRS TESTING IN VaRious DirerTional ComseneNTE
FRom THE candeic UTILI1Z2iN6 THE RRTRBLE PuoTo Vad GAS
CHROMATVGRAPH, TLEZ o8Icer oOF TvNS TESTmG wite QBe T2

CHARGCTERIZE and EVALVATE THME OFFSITE pygparion o Voigned

ORGRNIC ComPBILNYS AnD  TD DeTirminNE Tug EXTENT avd

b mniasd

Otz pon) OF 4y PLumE From THE LANDALL - I aoorIoN,
l Secvre APPRopmaTELY (Eovre) RESIDEVITIOEL WELL JSammOLES awmD ANALY 2&
Fo2, FETat CocifoM, |
) VII. To be completed by FIT RPO only: ( 3008{}4
v .eu Wer ¥ LJ Ju 7 31-85, Dr-f7 7P
‘)0’\-’ \T TB((O(;J TaSk. Complete ddte b] FII- ..'.r»::,vT':,/[ [ {Z(,f,,/r A?' 406 3/"35- b\)l
/ 7—~ { N Hours allocated: .2;—0.. opr’mTt’ PhoTe Ve slr,p resol7s p[.g
i Rl ?L"T"Va“ (JIUme .m‘,/):wa iF fosud
Facd ok EFFNTS aré 70 ¢ JipeliasTiU sidirt EFA TiA THASETES

— . R /‘/ o % vard Das an i 'l-/»f' Sﬁ// arS 7;57’”(1 p,dlt"
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— Controlled Copy No. ___
— Uncontrolled Copy No. ___
Issued to

FIT REGION Il
NUS CORPORATION
WORK PLAN FOR

Blosewsk) LandLi]]

TDD NO, F3- ¥506-25
CHARGE NO. PAG I EF
EPA SITE NO.

Submitted by: Revxewed and Approved by: Reviewed and Approved by:

Abvoe L F. Duvis Chemsr 7 M
FIT NAME, TITLE

300908



ORIGINAL
(Red)

APPLICABILITY

The following portions of the Quality Assurance Manual are applicable to the

l performance of the specific elements defined in TDD No. F3-8502 -25".
|
; \/ QAP 2.5 Work Plans
| 3.1 Control of Design Activities
)Z 4.1 Field Data Collection
Vv 4.2 Data Reduction, Validation, and Reporting
5.1 Preparation of Procurement Documents
5.2 Subcontractor QA Requirements
v 6.1 .Preparation of Instructions and Procedures
v 7.1  Controlled Evidentiary Documents
v 7.2 Issuance of Controlled Documents
7.3 Development and Retention of Software Requirements
, v 7.4 Technical Reports
‘ 8.1 Control of Procurement Activities
{ 8.2 Evaluation of Subcontractors
9.1 Chain of Custody
? v 9.2 Sample Control
v 10.1 Analysis Techniques
11.1 Off Site Reconnaissance
11.2 On Site Reconnaissance
12,1 Measuring and Test Equipment Controls
13.1 Marking, Labeling, and Shipping of Samples
v 14.1 Nonconformance Reporting
v 15.1 Implementation and Documentation of Corrective Actions
v 16.1 Storage and Retrieval of Quality Assurance Records
17.4 Preparation for Audit
17.6

< -»-“"“‘I

Quality Notices

3003847
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FIT Project Manager: - Atvood Davir

Additional Personnel: Project Assignment:
Zhomnas Faomom P e
_291}/2/ J; e 4%1/“/03/;/— y I/ﬂr:ﬁ/(/L

Estimated Labor Hours: o3& Priority: )
Estimated Subcontract Cost: Estimated Date of Completion: &'31 -85

. Assignment Description: Ped’om s01\ qAs -ksh‘nx 19 direchonsd

compppents <Q:\‘B &DMJ‘W-L {and& ) ansa,

o? Wetd ¥ 2 Woll*3 . Teshion ,«ua“‘_,,_,‘gbsu
le_Ploto-ac

40 evaluate ¢ chancicnize Hhe olsite quﬁw

A Volatile DMﬂmch suids ¢ deleamine Mkp\-&

4. D of - et LAad B
Al ‘1‘:‘:;.& d‘l a:&m&mplq &n- &:.»( col -‘-on..-. .

Py Ao,
Report/Final Product: Fic.p TR.P RePort w‘% “Photo-

Vac Chroma 3 hotes e

toq (i £ pvd). Fleld mootes will
e dnkev accend i i v WP-ST  Rev.
@0 ,7.0. Aud fu.gu.* w il Gotlow -En.mﬂ'rog

Wwe-ST L Rev.d ;Sec. 11. Soucces o2 techineal
widelimer whl e Copied avd included
"W RefPo

Report/Final Product Review: . es. - le
HROM — Toch & CaL»#/ek
RPN — Tech &conpledc

MMM&

(IP- 5T, Rev. L .
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Technical Approach:
_SS-‘ aM(A Pkﬁ‘-} oN ﬁg‘l %Fg mowipwing , feecic-iull\ loAyed o
avactn b D Thomae 49, vd Nus Coartspondevce C-535-G-5-4Y

A@P_A_____i{_xﬂ:__g___u__g______
Ling_plaw. usmq Photr-VAC 10A1D  Pen Choty- wapopnted
@
WNM s uQ»._:,Bg,é__'_g wp -ST ¢ Qev. A Sec, 5?. T addihon

well S mmple ~F'o~.. ot coliforn Qualysis woitl foc callected & a.unlqzcc
[ Tt WO BIAD AmmeEndment TOA, pADSEedure -

Summary of Background Information (Data Assessment Summary):

Bloseusis L.F,

‘\ Vv C,NCA & A;ﬂk. TCE y “Cood

Mmow) farin -sike avd s eveand Acent Y0 Sie. v I

ached ST £ AR mowiroring of S1Te , DUS 64, bury has conduckd RT/Fs

with Report due €md o uly \q3§. !

Back_goung Data Available: : '
ADERS &n‘ De. Thomms SQ\‘\‘HQL -£PA fl{ T CRL

awd Da. Glcwwnanpha 'Tkm.c« Resecact Cpn—?
Photo-Vae 10-A-10 Opeaninn's Mannal

)
Required Resources: See attached Equipment List (or indicate if N/A) < 'luze&.

- ”m,hﬂ SqyRi0ges - Soil gﬁs SAmplin o ] aning (&pl\u oS “Hiea h
' = FPhots ~Vac Portnble G — Peasomnar P'ev. V\;‘om*ﬁ Puwmes (G/lliap «‘S« \
Field Procurement Procedures: — ct/bewzere SHs.  ~Activated Chaacasd Tubes
2772

Training Requirements:

Team members have peion ﬁgigjq awd wack %pfdtﬂc{ Y !g//owib; Qaeas :

id lmout ) Aydaelo Zadd bex

i sm Vi ado/, See atched 3 . Sp.atten ¢ Thompsow,
s Revien s p‘“rs J;"Sl"u:i}”[ (See o ed pAape Y [d e

Health and Safety Requu‘ements See attached Health and Safety Plan (or indicate

if N/A) 300910

Emergency Planning Considerations: See attached Health and Safety Plan (or
indicate if N/A)
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Access Planning and Requirements:
Site Aceess uwresticked L hecess established Mnnw Ed Schieex  Sro-£pp
avd _Tim TRAvers Emfracement ~EPA

Interface Requirements:

EPA - 530 £ ear
EPR £ rbppeement  Tim Thhvers

Documents to be Generated (list):

Loa Boo k. 72D
_E/( ConNS

Field T&)p Keposk
MM
Lhide Ploo
_&mf/c frow Dacames

Reports to Management:

&/cqus Wa& ﬁ and ‘}%&a 46/0/ work

Quality Control Requirements:
- w YA fe A ouY & cpaxdivrope J

f'-‘od. v feld mg__é? T A hvis Ctr) bt iders [detectrvn _/‘m;ﬁ
£ SCIJ’N“JWJM' uedﬁu/ f.«a»\. ) ge/d ZASe. . 911

y 1 L2127 W%, aei % Wu‘ca/au & Sé'e (JM/J
i bell , calibnstso Sponssnd Yo be guw s_z)_ii_l_a__z&sf&
Ruws,) peaiodic blavk ans/ysts cat feast eves [0 rlns altex “recalibaniisu

Fo be @ - Bi] Chaspertogntns Yo be lebeled  dudel & Sctbm Fied i Geld vy
Pepo AN




- 8

ORIGINAL

(D ~

Community Relations Assistance Requirements:

N3
V4

4

The following items are attached to this plan (indicate if appropriate):

TDD
N& Equipment List
v Health and Safety Plans
A(ﬁ Task Sampling Plans
Nk Lab Analysis Costs
Operating Gu:dehnes
Vv Other (specxfy) ,pﬂ/aw< C3FS~o-57-
ﬁmsz - Dr. Thomas )’ﬁfﬂﬁ\l 50'

Fotce - De. Fown Voompson

| 6
i
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SUPERFUND DIVISION | g3 L o€2  PROJECT NOTES

o Wopk PIAN Ammevdment P4 ’I! Alls

FROM: A 'Dm)‘” COPIES: ‘ ‘

susJEcT:  R{psemski Lanvd Bl F3-2504-25 Pag3EE  Techwical AHZM"L
/&m« wf ST Kev.d , Feded oec,.}m. Vol . 44 , No. z«,u/ L 75052

Basd \ ts noiect
and 'te.lggh mggmg&o ps_ i, Ed Schoemen 4 D Thomas SI)MCK thoe
Qdm\ \\ W) be N 40 lusis.

The \\m&s%a aAlus e bonieve avd taicklpethent Lol \oe
ACLomP \ished AT standand CeP omhl Luakr VOA winls eVl &pﬁlm
_aaps__ﬂ_s;{nzr'_s\___uo.(mL_oS senimedt will be dnken frowm dhe
__bo¥om ag- o 3-Y Aao Dugen, hole awd placed in the vor vied Gillivg
/7. El. A Uoh,wv\e ot dis%\\e.é/glg‘ggigg,é,
wtded Wil be added <o br.
Y vidd 4o Q.Dfn.cystﬁe(u 3 Gl The vinl will Huw be
CMDQA Wi, e  teflow 's\cle. of %u___g%mm \Cnc.‘\..,c\ dows).
I&, wils coll e 'l-.rmnspoa.\u\ and stored wwtil ﬁwh\qs\s i vented
d on ce . ¥ occua_wthin_ stmvdacd CLP hp ldiaxg
me &eq\)m'mheﬁs (5 AM«‘S Shwfle gecettt /Tdas Grom sm\:\wq b

FeCP(\Co oam SHW\(’ wt\ p)uccduu_
Cosnmiven. Po(ue;'dmxgpi Steaile <Awblx
ana 5;49‘)!;3& b‘1 [P& ﬂe?/a»:ﬂ CRL
Posseeonbon) : Teed immedimbely £ lopt snom diecct light,
“o\c\iua) time : 30 . as speci@ied b:\ ﬂmmm‘m\w cRre Fnzm
'".bniuo\du\ Wrker. Recommendaiiors . 300913
FameeYs: *€ an fepabon is 0 O\ﬁce y it il lee wewoved. Atden
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SAFETY PLAN

Site Name: g/ose/us/d LaatC]]

Address:  f£oute S

éuevr3wk)7ﬁauu%g7

CHhesten Q«mh}, y D7

Purpose of Site Visit: PA S1
Proposed Date of Work:

. F3- oG~
Site Name: Vo) 6;3‘”?:4‘/25:./—'

ORIGINAL
(P ach

7 Tesvers /EP/?

Contact:

" Phonie Number: 2/5°-597-3/6F

Qther Contacts:

2

Other (Speeifyifah/ £ Mprce mend—S0i Léns /‘4'4‘

Proposed Site Investigation Team:
NUS Personnel:
A Daing
7. Fromm
D. Side

Other:
£d Shoewen. , LA
Lina Travers , EFP4
T Jenpe , EPA -AumplisCRL

Plan Preparation:

/%i(/Odc/ DA’IJI(

Prepared by:

q !IRIZS?T ond Z//r

m;a/\ 7/;?/9(
Responsibilities:

STl zm/e&
S«L} O mgy/em

_ﬂ#gzm smplen

Purpose:
I L

Lifogcerenit- 15 cpses
ﬂc% Err gggzgpe/ , CoRSUr

Reviewed by: h\&mAMm\ TS e

Approval

. Regional Heaith S Coordi
s
Regional Manager

3009195
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TDD No.: -$3506 -7
Site Name: S/acensk, LF

ORIGINAL

Emergency Information: P

Local Resources:

Ambulance (Name): Djf’frt/&/ 7Dt ﬁ,k &%E’ Phone ,?/J’-y_;é.q?

Hospital (Name): Phone
Police (Local or State): Phone:us“-& 7-55
Fire Department (Name & Volunteer?): Phone gy 5= 4#2¢ - 4-

Radio Channel
Nearest Phone:

Office Resources: .

REgion III FIT OificeOtnqooﬂooolncO.I..'o.'.;-000"o.ooo'l.'.o-.'..oo.c..'o..'o.cl'c (215) 687-9510

EPA DPO Harold Byericcceececcecsscsscsscossesscessascossassossecssesacsnesease (215) 597-3437
Office Manger - Garth Glenn (home)..ceeseccarcccscscecnes cresenes seseces (215) 947-5806
Asst. Office Manager - Rich Cromer (home)...cceeseeecssesesssessssanes (215) 436-9135
Safety - Marcia Irwin (hOmMeE)ceeeececeeersercereecssecssosenccensosssscssane (215) 692-8299
Zone, Tom Centi (0ffiCe)iccreeercesencercerseneersanes cresssassrseosansenenaaes (703) 522-3802.

Emergency Contacts: (Medical and Health)
o Dr. David K. Parkinson (NUS Consulting Physician - University of Pittsburgh)
OffiCe oooooooooooooooooooooooooo seesescavesse Sevesssseesse XYY YT Y YT NYYYY Y ) . (412) 62#'0127

Please follow procedures as outlined on the following page.

o Gary Smith (NUS Zone Health and Safety Manager)

Office oooooo *00000000c800000000 00000 sessnsee Ss0000030800s00000s senvess sssssssse (412) 788-1080
Homeooooooooo.o..0'000.0.00'00l..ooo.uooo-'o...otoc.-oo...o.o.....o‘oo'o.‘ooon (412) 695"3667

o Regional Health Maintenance Program
(Thomas Jefferson Hospital)

Cassiecoooco.ooo-.ooolt..n.o.c...ooooo..tlo.o‘lolllcttoltuoccoccoovuoo-ouc.o..oco-o (215) 928"6918
. (215) 928-6914

0 Poison INformation Centercesecessessecececsoscessssessossasanssenesesens (215) 922-5523

O Natlonal Qesponse Cente[‘.-. secsssecsestene 90000808000 sR0RIRRY [XIYYYYY XYY (800) 424"8802
(FOR ENVIRONMENTAL EMERGENCY ONLY)

Directions to Hospital (Attach Map): %u/( 340 Lpsé
¥ %ud-e 30 ba pﬁ—gS
_Jeft - Iaes mM an el
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(Red:

Univegsity of Pittsburgh

SCHOOL OF MEDICINE
Department of Medicine
Program in Occupstional Madicine

Emergency Physician Access Plan

NUS Corporation, Superfund Division

2

December, 1983

MONDAY THROUGH FRIDAY, 9:00 A.M. - 5:00 P.M.
Dial the (412) 624-0127 number. When answered state that:
(1) you are calling from NUS Corporation;
(2) this is an emergency call.

Program staff will be alerced th to contact the physician

designated to provide emurgency coverage on that day. Collect
calls will be accepted.

EVENINGS, WEEK-ENDS & HOLIDAYS: .
Dial cthe (412) 624-0127 number. An operator from the
answering service will answer the telephone. Do the follcwing:

(1) tell the operator that you are calling from NUS
Corporaction

(2) tell cthe operator that this is an emergency call

(3) give her your name

(4) give her the telephone numbur where the physician
is to call. Be certain that she has written the
correct number (area code and seven digitcs)

(5) 1if you do not receive a call back within 15 minutes
place a second call to (412) 6©24-0127

Collect calls will be accepted.

SITUATIONS WHERE EMPLOYEE REQbIRES IMMEDIATE TRANSPORT TO A MOSPITAL:

If the gituation is life-threatening, ie., cardiac arrest or person
not breathing call the emergency medical services system and trans-
port the person to Lne nearest hospital with advanced 1life suppor:t
capabilicies.

Afrer obtaining assistance as stated above, call the {(412) 624-0127
number and follow the nrocedures in A or B as approprla.;

30091
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TDD No.:_d390G -5~

Site Name: 5/4{64,)%/ LA
Background Information: OR IGIN £

(Feah
Site Status: Active X Inactive Unknown

Site Description (be specifick LAyt /pwels /] azgp.c—oxjmgk/; /D Ackes iR
_Dize .

Site sttory~ 69&&"‘&1 bu\ Joe Blosewsks fou SevoLnd yeats Juumc e 4705 . O{k’uﬂ"'ﬁ/»\

wj\b* aoeum}c JMceuecL Iodusintd onste 1»4“4,“7 $o|vemls,@muj; QM
N krowy ugushml whide | e eg waste owd dewsliton waste .

Waste Types: _\[ Liquid . _ Sdid ___ Sludge  __ Gas
Characteristics: ___ Corrosive __ Ignitable — Radicactive
_\L Volatile . — Toxic — Reactive
— Unknown
—_ Other:

' Hazard Evaluation:

Known or Suspected Hazardous/Toxic Materials: Pﬁtﬁf"’*ﬁ MMH'S 1odicate i A
B boprowe avd trichlpewethene (TCE) iy wvorpaivn_wells Bee
Recent tuwlis idieake Bemrene as hial, M@@w avd Tk og h,‘ag as
200 @(‘>\c ’ '
| Creas TLV: 32fem Berzere TLV: IOFPM)
Toxic and Pharmacologic Effects: TCE - Jusfecr c.«cwaqeu L N hadation & b g( cauceuv‘mﬂ‘u,

Causes pancssis and amesthesin . Eosloerged 3uh o mmod. conc. causes head WIS

Bewnewe - S‘gfpw\' Eﬁ&t—\ni%’sﬂ:l’ L;l‘h &;lar hi %L_gnc- Lauses m&wslﬂ éwk& g ,gmn‘ﬂufo.

relic v, haus , keadacke  d A

Reactivity, Stability, Flammability: TCE ¢ Reacts uwkw\-l\Lwﬁk AL, Ba, N;Oy , Li M:}r,
qu. 92, 0.  KOR KMOs NO NaOH , T . Stalile. |, low £lamability .

Berzeme : ({Ad’s VJ:\Q& Iy with ;m§ vind mafcails such as &&;C"; Ceds ,bz/VC(dg,Q
Q;,ngtmm (Alegy +FX0Y) (H.S0u + Pcmm-qou«"‘ij KO, |, (AaCloy+ T TOR Nq,_C

Mopetar Lx?tos.ou hatatd whaw €xpoed v £lArme . Hs%&l -F‘&Am-s&b\v.

Overall Hazard: — Serious —_— Moderate

X_ Low . — Unknown 300918
Dut do propesed om=3it< Fxc:\-\ud-x
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ORiGINM Site Name: égsem'k/ LF

-

Proposed On-site Acnvmes- 50“5\*5 M°"‘+°"~\“‘\ 4 MﬁPPWa Miwﬁ phofv Vace GC
4" deghn auser CApgitm_ with So\l ops collectivy gmm dgm.pﬁ

e colleckon

vac. gum¥ awd smp'w« w ot Sutivee. . 40 hales G0/ .

ackhllivg hales weow con.ghkaro P }pggﬁgop. Aclclnhom\\u\ 0
~ Y homewedl samples o Yecd colifonm a.uq-(“se.‘

Perimeter Establishment:

Map/Sketch attached? v
Perimeter identified? v
Zone(s) of contamination identified? 78 b¢ estblisked thuu smpling fgaid

Recommended Level(s) of Protection:

o Respiratory: Lﬂdd Q
Modifications: __{ { Q'W\,\c_)r.at«\')" NG r-uuth.\y—:S ex ke
S ap i, b?%rgAA e s

o X
1] T

o FiddDress: _(pyeaals 4 wark books , suu\d}uls

Modifications:

‘Monitoring Procedures:

Site Monitoring Equipment:

_/ HNU l TLD Badge
OVA — Radiation mini-alert
Photovac __ Explosimeter

Drager Tube & Pump
Victoreen Radiation Detector
Other: ¢

02' meter

NN

Methods for Surveillance: Ci,n\;‘z.'\-uocﬁ UN e eedings
\,\.'n“ \12- ﬁ\rst!..v— o(‘ e 4‘(;\4\"4 ‘L [« 4

Special Procedures:. A‘?kt_ cf.:eﬁwq auqe:\ \w\e, w:ﬂ S’o;/% Collechsw apj)at\.o\*us a.vy
agh_m{-d CALLON dube will be’ «Mu m-ime ‘ockoeuu aee;w and yac,

aboon fube vl e \ ' : and
e,th«:-!-xw\ +v atmosphesc , loweninvg eoss;bihkog woaken  exposuna..
) N N
300%1Y
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Site Name: Hpsewsk, L

v—

el

Decontamination and Disposal: 1§ NQCC“M’& “C“"-A““‘\ o ?l""h"’“‘ k’“lé’RiGINA
[

Decontamination Procedure: (X) level to be utilized (Reer
Level A - Segregated equipment drop, boot cover and glove wash, boot
cover and glove rinse, tape removal, boot cover removal, outer

glove removal,suit and hard hat removal, SCBA backpack

removal, inner glove wash, inner glove removal, inner dothing
removal, field wash, redress,

Level B - Segregated equipment drop, boot cover and glove wash, boot
cover and glove rinse, tape removal, boot cover removal, outer
giove removal, suit/safety removal) SCBA backpack removal,
inner glove wash, inner glove rinse, facepiece removal, inner
glove removal, inner dothing removal, field wash, redress.

Level C - Segregated equipment drop, boot cover and glove wash, boot
cover and glove rinse, tape removal, boot cover removal, outer
%love removal, suit/safety boot wash, suit/safety boot rinse
Canister or Mask Change), safety boot removal, splash suit
removal, imer giove wash, inner glove rinse, facepiece removal,
inner glove removal, inner dothing removal, field wash, redress. *

x Level D - Segregated equipment drop, boot and glove wash, boot and glc;ve
rinse.

Modifications (specify):

Disposal Procedure for Investigation Derived Materials: Bﬁ{( 4 C;iSPbi( on-s1<
3 A}

Emergency Procedures for Overt Personnel Exposure:

o Skin Contact: Wash immediately

o Inmhalation: Fresh air, artificial respiration if necessary, transport to hospital.

lonizing Radiation: Normal background 0.01 to 0.02 mR/hr
If less than 2 mR/hr, continue investigation with caution.
If greater than 2 mR/hr, evacuate site.
* Note: Background 10-20 CPM on mini-alert
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NUS

CORPORATION

982 OLD EAGLE SCHOOL RQAD
SUITES16

WAYNE, PENNSYLVANIA 19087
21851687-8510

June 28, 1985
C-585-6-5-44
63-01-6699

Mr. Harold Byer

U.S. Environmental Protection Agency
841 Chestnut Building

Ninth and Chestnut Streets
Philadeiphia, PA 19107

Subject: Sampling/Work Plan
Blosenski Landf{ill
F3-8506-25

Dear Mr. Byer:

NUS FIT III has been tasked to perform soil gas testing at the Blosenski Landfill in
West Caln Township, Pennsylvama, gatilizing the portable photovac gas
chromatograph. As stated in the request for assistance, the objective of this
testing will be to characterize and evaluate the off-site migration of volatile
organic compounds and to determine the extent and direction of movement of any
plume of contamination from the landfill. As part of this task, 4 home well
samples, the location of which will be determined by EPA, will be collected and
analyzed for fecal coliform content.

Soil gas testing techniques and equipment needs have been discussed with experts
from NUS Region II, EPA Region I, and EPA's Central Regional Lab. In addition,
Kurt Sichelstiel of the NUS Remedial Investigation Team was contacted in order to
obtain some specific information on the construction of recently installed
tnonitoring well nos. 2 and 3. Based on these discussions as well as a meeting held
at EPA Region Ili between NUS FIT IIl and Tim Travers and Ed Shoener of EPA, the
following 3-stage course of action is proposed.

Stage 1: Before expending the time and effort needed to complete a grid and the
resulting augering and sampling, it is suggested that several exploratory
holes be augered in an area of known high concentration (near well nos.
2 and 3) in order that it may be determined that the method and
apparatus to be used will in fact produce results which will meet EPA's
needs. It is estimated that this stage will take less than | day to

~complete.

510822

o A Halliburton Company
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Mr. Harold Byer t
U.S. Environnental Protection Agency
June 23, 1385 - Page 2

Blosenski Landfill Letter

Stage 23 A 600 by 240 foot grid will be laid out in the area of concern. Samples
will be collected at 60-foot intervals. The result will be a total of 40
sample locations. Kurt Sichelstiel stated that well logs for well no.s 2
and 3 indicate that material was "slightly moist" at {2 to 15.5 feet in
well no. 2 and "moist" at 3.5 to 4 feet in well no. 3 and that elevated
OVA readings (up to 150 ppm during the reopening of well no. 2) were
recorded in both wells. Based on this conversation, it is suggested that
auger holes to a depth of 3.5 to 4 feet will be adequate to obtain the
desired results. Sampling apparatus will consist of a replica of the
device designed by Dr. Spittler of EPA Region I. A 1 to 1-1/2 inch
borehole will be constructed at each grid interval (Dr. Spittler suggests
approximately 1/10 the distance to the water level in the well, which is 3
to 4 feet in this case); the sampling device will be inserted and
connected, as recommended by Dr. Spittler, to a constant flow air pump
calibrated to pull approximately 150 milliliters per minute. After the
punp operates for 5 minutes, the time needed to evacuate the probe, a
sample will be collected using a pressure lock syringe through an in-line
septum. As this is the only sample required for this task, the sampling
apparatus will then be reinoved, the disposable plastic tubing disposed of,
and the hole backfilled. The sampling apparatus will then be
decontaminated in such a way as to ensure that all parts are free of
organic vapors. The sample will then be injected into the photovac and
run through the 1-foot GC column in order to obtain the desired
identification of volatile organic compounds benzene and trichloroethene
(TCE). No attempt will be made to generate a second column
contamination nor will a longer column be used to achieve better elution.
No samples will be sent to a lab for confirmation of possible results.
Upon completion of the photovac analysis, the syringe will be
decontaininated by applying heat from a portable electric hair dryer.

It is estimated that stage 2 will require between 3.5 and 4 days to complete.

Stage 3: Based on the results of stage 2, additional samples may be collected
around the points, which revealed positive results. A tight grid, laid out
around these points with 5- to 10-foot intervals, is suggested. This task
would be contingent on the results of stage 2 and an estimation of the
time required to complete it can not be made.

A possible fourth stage could be the preparation of a contamination isoplath if the
results generated by stages 2 and 3 warranted such a task. A draft field trip
report, including photos and photovac strip results, will be submitted as tasked.

If you have any further questions, please contact me.

Respectfull Approved by,

Thoinas From arth Glenn
ssistant Manager / Manager, FIT 1l 300 g2 7
. ‘:‘ ‘
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A New Approach to Detecting Leaking Underground Storage Tanks

Dr. Spittler has been working on a field method for assessing leakage
from dburied solvent storage tanks, especially gasoline tanks, The
technique involves use of a sensitive portable gas chromatograph to
measure solvent vapors in the soil above such leaks. This method of
detecting organic contaminstion.has already been in use by the Regional
Lab and the FIT tean for severallyears to detect spilled and buried
organic solvent wastes around Hazard Waste Sites.

During June snd July, three field studies asre planned to evaluate
this approach to finding leaking tanks at service stations. The first
such exercise will be on June 29 or July 2 at & gasoline leak presently
under investigation by the Regional Response Tean. Health officers from
the towns of Sudbury and Acton have requested similar work in their towns
and will be working with Dr. Spittler and other lad personnel to conduct
the studies.

Information (nthirnd dn these field exercises will be shared with other
State and local government officials, as well as other EPA lads who have
already expressed an interest in this problem.

The principal bdenefit of this technique will bde to determine gas

tank leakage before contamination of an aquifer leads to loss of water

supplies. Where leaks are detected, more careful follow-up investigations
can be pursued to determine appropriate actions which may be taken to pro_
tect existing supplies from the threat of future shutdown as contamination
pludes advance toward the vells.

R

5 §17-061.6700
. . . ," ’ .
Q’ i Dr. Thomas M. Spittier

Directer
U.S. EPA Region | Laborstory

U.S. Environmental Protection Agency
Environmenta! Services Division — Region |
60 Westview St, Lexington, MA 02173
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The study at H-R Products provided an opportunity to utili:
the laboratory's capability to effect significant time and cost
savings for the District, The basic question was raised whether
there was any groundwater contamination at the.H-R property and
i1f so where was it located and what was (were) the probable - . -.
source(§)., The traditional approach to this type of problem is ¢«
drill a number of wells scattered acress the property. Analysis
vo~—=-pf watdr’'samples from these wells would provide data for estab-- -
lishing concentration gradients. Because the Photovac is capable
of extreme sensitivity and because of favorable hydrogeology of" "
the site it was possible to eliminate the need for initial multi-
ple well installations. When volatile organic chemicals are
dissolved in groundwater which is at or near the top of the satu-
rated zone, some volatilization of these compounds occurs {nte
the air filling the pore volume of the soil in the unsaturated
zone above the groundwater, Sampling and analysis of this soil
atmosphere is then a measure of the composition of the underlying
groundvwater, . ’ .

At the H-R site fifteen locations were sampled and analyzed
in the following manner, A cne-inch diameter hole was hand )
augered to a depth of 2.5 feet, One end of a quarter inch I.D.
teflon tubing was placed to the bottom of the hole, It exited
the hole through a tapered maple plug which was forced into the-

3 top of the augered hole, hence sealing the hole from the atmos- -
b-r phere above ground surface., The above-ground portion of the tubin

. was fixed with a septum adaptor and it terminated at a battery
povered vacuum pump, )

Sampling involved pumping the tubing for 30 seconds and then

withdrawing a 250 microliter air sample through the septum. Analys
by GC and comparison with reference standards revealed the composi-
tion of the soil atmosphere and relative concentration of the com«
ponents, :

-

300825 |
| J. C. Swallov
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The following figure indicates the locations of the fifteen
sampling holes, Additionally the headspace in the cesspool was
analyzed. 1,1,1 Trichlorcethane (TCEA) and trichloroethylene (TCE)
were found at all sixteen sampling points., Toluene (TOL) was
found at three points. Relative concentrations are presented in
the figure for each site as per the legend designation, Detector
sensitivity difference between compounds has not been normalized;
however. comparison between sampling points for the same compound
is meaningful, Locaticns 13, 14 and 15 indicated the highest
concentrations of #ll three compounds. Inspection of the ground
surface in the immediate vicinity of these holes revealed
rusted containers (pint-size through gallon plus) and solidified
resinous materials, Sampling location #12 appeared to be directly
down gradient of this probable source and was chosen as the loca-
tion for installation of observation well J-1.

Soil samples from J-1 were collected by split spoon samplin:
to a depth of 16 feet., Thereafter sampling was not possible.
Analyses of these soil samples were conducted during drilling and
indicated the presence of the same three compounds. The test
results are as follows:

Depth Reiative Concentration
(feet from surface)
- TCEX TCE © TOL
5-7 _ 106 ' 66 21,100 )
10-12 , 66 101 66
14.5-18 : 12 14 66

15-16 1 50 251

The raw data for these anaifses were reduced in the same manner
as carlier and similar conditions apply. Due to drilling compli-
cations only one sampling point (1.5 inch PVC screen) was in-

" stalled 4t 5' to 10'.

~ Analysis of soil air and soil samples from drilling as
described herein and undertaken in these studies is a powerful

“dnvestigative tool in hydrologic studies, These techniques can

enable the optimal siting of cobservation wells and they provide $

. 300920
| J. C. Swallow
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.. DELINEATION O¥ UNDERGKUUND HYDROCARBON LEA
. BY ORGANIC VAPOR DETECTION R INAL

MOHSEN MEHRAN, Pb.D. (Red)
MICHAEL J. NIMMONS
EDWARD B. SIROTA
D'Appolonia Consulting Engineers, Inc.
Irvine, California

[}
INTRODUCTION table is e?c:umered. lbl'; this dc:gsc.hfree material will migrate late
over leakage of petroleum products from 0 '0P Of ihe water table and in the general direction of the gro,
unz:u:::;'l:\ks and pipes.‘ stems fr’:m both ec:nomic anden.  Water gradient. During this process a portion of fiee produc
vironmental considerations. Matis and Osgood’ have reported  SORtact with the water 1able will dissolve in the water and su
gasoline leaks from less than 10 to more than 1000 gallons.'3 Ja  Quently be {ransported downstream. The dissolved phase wil
1976, the costs of cleanup operations have been reported to be in ";‘b”“ 10 "‘”; ““; of water, dispersion and physicochen
the range of S1 to $100/gal of product spilled.’ Recent experience P ;’;"“"“‘, i‘)“ sl _’°TP‘{‘°: l?‘ biodegradation. .
of the authors indicates costs can range to more than $1000/gal e vertic. d m’;t':;wﬂ ° ft Gh .f;! product generally produc
lesked with no recovery of any free product. A large percentage of ;‘“““ ‘°r”'r" the shape of which depends on homogeneity
this cost is incurred during the investigation phase in order 10 . nmw'?” o dt :""g’e:m-hA portion of the free product in bott
, delineate the extent of product migration. For example, the cost of o 'i"'ﬂ"‘ d. sot i;‘ “g is subject to C;lw;lnﬂa- This
“* 8 drilling and abatement program for the product gasoline pipeling €% 18 '“’ ¢ °:"“}“ when free product reaches the water 1ab!
“Jeak in Glendale, California, assumed By Western Oil and Gas - 31V Seologic basrier such as clay layers. The: gaseous phas
Association was approximately $700,000. This is only part of the 2:::2:‘;0:’:;:“2’ ‘h”:i‘:::‘ﬁo‘:‘ or;:so'l‘i,x::‘inbihem:a gﬁl{
:;::‘i:::;:::lcd recovery, most of which wis assumed by.other par- depends on properties of the medium and thermal gradients, P

In sddition to high costs for product recovery, the eavironmental PRODUCT MIGRATION IN THE VAPOR PHASE

consequences resulting from migration of various phases (liquid, Trans . .

. . : ) port of gasoline vapor in the soil pore space is governe:
vapor ‘.": ‘b’”‘:”‘"f) °.f‘ h’:'“‘(’g“’ °:3 z:) ?3”,:"' s,:‘: g; . the processes of diffusion and conveetion. Diffusion is:hc resu
""3‘::""" i ¥ ; ’q“: o 4 r“;‘ o: u';:ina‘:eﬂ soil is perhaps the  thermal motion of the molecules subject 1o & concentration
periods of ime. Removal of the ¢ pernaps dient. Convection is the result of a pressure gradient causing ¢
most ;?vgonm;mmy lcc:publc_bul‘m‘o,:: :o:;!y‘ ::cl!;?‘d ’ocf’ :n:::: flow in the gaseous phase. Although transport of the vapor pt
tion,. Hydrocarbon vapor can migrate v $ ' e . rpgl )
into underground structures and cause undesirable odors and ex. 1P !“”' 1 ‘d.‘h"“.“"’"‘."x’°““ ’h‘.:”:;“’ for illustrative purp.
plosions. The hydrocarbons dissolved in groundwater can migrate, °°.gh°“‘ Cimension "". be :””.b‘.' the misration of the
laterally and vertically, to large distances away from the source hu: “‘: ;:“fg“:g":'f" escnding the migration of the vi
causing contamination of downgradient water supplies. 4 :

Efficient investigation of leaks is & key to cost<ffective product e e %
tecovery and the prevention of extensive areal contaminationand T * % T¥° Y% W
associated economis consequences. The authors’ purpose is 1o pre- here Y
sent 3 method by which the probably extent of a free product plume ¥
from underground hydrocarbon spills can be delineated by measur. € = concentration of gas
ing the organic vapor concentration in the soil pore space. This t » time
method of delineation can reduce the extent and, thus, the cost of D = diffusion coefficient
drilling programs that are required 10 map underground hydrocar. y . - distancs

bon contamination. . .
PETROLEUM PRODUCT MIGRATION Yo = interstitial gas velocity o
IN SOIL-WATER SYSTEMS Neglecting the mass flow and assuming isothermal conditi

j i 10
As gasoline leaks from underground facilities into the soil, a cere the equation (1) will be reduced

T N T
R S N L R
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x
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2
3
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5
{

1ain amount adsorbs on the soil particles while the excess migrates ; 4¢ e
under the influence of gravity and capillary forces. A continuous 3¢ ° 8, =T
supply of gasoline for an extended period of time will result in the L

flow of liquid large distances away from the source. The vertical : .
migration of free producs, however, will be prevented if the water which includes the effects of diffusion only.
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E - = Considering 8 two-dimensional contaminated space as shown in
Figure 1, in which case the x dimension is infinitely iong, the
assumption of one-dimensional vertical migration can be valid.’

' Fot the conditions shown in Figure 1, the initial and boundary son-

ditions are given as:

€ e, T tee ()
l ceg Yo e Gb)

5.. gee s® e Qe)
| e

C, = initisl concentration of gas in the pore space
C; = concentration of gas at the soil-air interface
[ = depth to the bottom of the contaminated zone

Solution of the equation (2) subject to initial and boundary condi-
tions (equation J) is given by:*

PRY. » (!aou'c'l

'

The concentration profiles for various values of Dyt/h? are given
in Figure 210 illustrate the decrease in concentration as the distance

from the source increases.
Without describing the mathematical details of two-dimensional

transport of vapor, from the above discussion it should be clear
that concentration of vapor is expected 10 decrease both vertically

.and horizontally as a‘ function: of distance from.the contaminated.

aone. This, of course, is dased on the assumption that the medium
is homogeneous and isotropic. Vapor detection methodology and
interpretation presented herein are dased on the above assumptions
and mathematical descriptions of gas flow.

-
%

A twodimensional representation of soil contaminated zone
(After Thibodeaux’)

ORGANIC VAPOR DETECTION

nineteenth century oil explorations. Geophysical methods are
among the most accepted methods used for exploratory purposes.
These methods are generally costly, and other methods, such as gas
geochemistry, are consequently becoming increasingly more atirac.

- i———— Bt
[
b
il

c-e‘olc.-c‘l-}imno!'é—a—, @
.b.(hon

Detection of petroleum vapor from seeps and leaks dates back to .

TNk

{Red)

® 83 es 0
¥/»

- Figure 2
Vapor concentration in the contaminated 20ne (After Thibodesur')

e 9

tive. A conventional method of measuring hydrocarbon gas uses a
soil-gas sampler which extracts the sample to be used for subse-
Quent analysis. This has the disadvantage of not 1aking into ac-
count the rapid changes due to meteorological factors. Also. 8
limited depth is attainable in this method. Another method is col-
lecting the soil sample and sealing the sample into & gas-tight con-
tainer for later analysis. '

However, a new method has recently been developed at the Col-
orado School of Mines® using an integrative device equipped with
activated carbon. A shallow hole of € 10 10 in. is drilled, and the in-
strument is kept in the hole for ong week or two weeks prior to ex-
traction and subsequent laboratory analysis.

The method of organic vapor detection presented uses the sams
concepts of gas geochemisiry with one exception. Measurements

‘are made of-the-instantaneous concentration of gas released.from

the pore space.
fastrumentation

The organic vapor detection surveys described utilized an
Analytical Insiruments Development Corporation (AID) Portable
Organic Vapor Meter, Model 530. The AID 580 is a battery.
powered, portable gas sampler with a photo-ionization detestor.
The instrument uses a small air pump to sample as much as 0.8
/min. The gaseous sample is subjected to high intensity ultra-violet
light from a krypton lamp with an ionizing energy of 10.0 eV.
Water and low molecular weight hydrocarbons such as methane,
ethane, propane, methy! alcohol and some freons will not ionize
and, thus, will not be detected by the instrument. The ionized sam-
ple produces an ion current which is proportional to concentration
and is measured by the instrument’s picowmnmeter. The photo-
jonization detectior has a linear range from 0 10 2,000 ppm with &
minimum resolution of 0.1 ppm. '

The AID 580 is not species specific and will detect & variety of the

" hydrocarbons present in gasoline vapor. lastrument accuracy i

dependent upon calibration with known concentrations of a known
organic vapor. As employed in the suzveys presented in this paper,
each set of concentration measurements at a given location and on
a given day is relative 10 a butadiene calidration standard and s
constant insirument sensitivity setting.

Procedure

Each hydrocarbon vapor detection survey consists of drilling o
predetermined, uniform patiern of | in. diameter, 15 10 18 in. deep
holes with an electric roto-hammer. Immediately upon the roto
hammer bit removal, a 4 in. long casing is temporarily inserted inte
the borehole in.order 10 minimize asphalt dust and surface o
mospheric hydrocarbon sampling intetference. A small diameter
(fess than 0.2 in. diameter) polyethylene tube is inserted through th
temporary casing top to conduct the sampling.

SAMPLING & MONITORING 9
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As the sample is withgrawn, tnere 1s generally An increasing series
of réadings until 8 maximum reading is obtained, after which the
teadings decline. The peak instrument reading is the record of

rvation.

“:olloninl the reading, the casing and sampling tube are
withdrawn, cleaned and purged before the next measurement.
Depending on the site, 20 1o 30 vapor detection holes are usually
drilled. Before, during and following vapor hole measurement,
packground ambient hydrocarbon vapor concentrations are noted.
The background concentrations are subtracted from the borehole
readings 10 obiain net vapor concentration.

The vapor detection holes are placed in a predetermined pattern
and sampled in & cartesian or radial grid system. Additional holes
are drilled and sampled when gradients are measured. Holes are
backfilled after the survey is completed.

Dats Anslyshs

The relative concentration values obtained from the instrument
are used as input 10 3 computer code called **SURFACE 11**. This
code is capabdle of interpolating and extrapolating the input data to
arrive at isoconceniration lines. The plotting technigue used ia
SURFACE 11 requires a minimum number of 10 data points. As
the number of data points increases, the accuracy of data presenta. .
tion by isoconcentration lines also increases. :

Factors Affecting Measurement Rellability

Parameters affeciing evaporation of gasoline through the soil
Pore space can be categorized into two groups, the environmental
factors and the properties of the medium. The environmental fac.
tors include temperature, barometric pressure, relative humidity
and wind velocity at the soil surface. The properties of the medium
affecting gasoline evaporation consist ef soil moisture, soil struc.
ture, organic carbon content and type, thickness and porosity of
the pavemnent.

.+ The authors’ experience in organic vapor survey shows that cool,
. ¢Alm and cloudy days provide favorable environmental conditions

for high reliability. Low moisture content and high porosity are
among the. most important media properties producing reliable
messurements.

CASE STUDIES

The organic vapor detection method discussed has been uiedata
sumber of gasoline leaks 10 delineate the arcal exient of {ree pro-
duct contamination. The method has been successful in some cases
and not 30 successful in others. The three cases presented here will
provide 3 detter undersianding of the capability (Cases A and B)
and limitation (Case C) of the method.

The characteristics of the sites, pertinent 10 the subject, are sume
marized in Table 1. It should be pointed out that most of the infor-
mation given in Table 1 is obtained afier performing the vapor
probe survey, .

Cae A

This case involved a gasoline station underlain by & mixture of -
sand, silt and clay 10 & depth of 1] ft and decomposed granite
below that. The decomposed granite is 8 confined aquifer under
artesian head which raises the piezometric level 10 s depth of 9 ft.

As shown in Figure 3, the vapor survey indicated high concentra-
tions coinciding with 3 borehole into the gasoline storage tank
backfill where free gasoline was observed. Three other boreholes
sevealed no gasoline on the groundwater. No gasoline was detected
In soil samples from the three boreholes. The relatively low organic
vapor readings outside the immediate vicinity of the tank area core -
goborate the absence of gasoline in the surrounding soil.

The artesian head of the groundwater could contain the free
gasoline plume in the relatively porous sand backfill of the tank pit.
The low organic vapor measurements at the site periphery is consis-
gent with the fact that no gasoline plume was detected off-site.

% SAMPLING & MONITORING
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The gasoline station is located on an alluvial plain, comprised ©
8 complex stratigraphy of interfingering layers and lenses of gravel
sand silt and clay. A surface layer of silt and sand lies on a deepe
layer of silty clay encountered at depths varying from 1010 20 ft
The site is underlain by-a moderately sloping semi-perched wate:
table sloping generally to the south. The shallow (8 Q). semi
perched groundwater does not appear 10 be pumped in the vicinity
of the site. As shown in Figure 4, the vapor survey indicatec
elevated concentrations immediately south of the storage tanks
This was consistent with the presence of free product in borings im-
mediately sdjacent 10 and south of the east stordge tank. Boring:
B-1 and B-2 contained 13 in. and 20 in. of free product, tespective:
ly, 8t the beginning of the investigation. Vapor probe readings &
the station periphery indicated no evidence of elevated organi
vapor concentrations off-site. Though petroleum hydrocarbot
odors were noted in other boring during drilling, ao free produe:
was detected at the other borings outside of the immediau
underground tank area. The organic vapor survey in this case pro-
vided initial evidence of & localized plume and guidance for
borehole location. .

:

'
5
|
h

-

C |

Figure 3
Isoconcentration lines obtained from organic vapor survey in Case A
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essential criteria for positioning sampling points within fho
aquifer, Absolute concentration of contaminants is properly

determined using water samples withdrawn from the sampling point
after equilibrium occurs, usually in 2-4 weeks, PRI P y

. .- i

. L Very truly yours,
. John C. Swallow
JCS/esm :

€C: Mr, John Macleod
Mr., Joe Lauzon
Mr. Ron Parenti
Mr. Basil Bonk
Mr. Paul Bartlett .
Ms. Dorothy Karwin
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ABSTRACT

A study was undertaken to demonstrate the value of sofl-qas measureme
as an aid to determining the overall distribution of volatile contaminants
{n the subsurface. The study entailed three sofl borings from the land
surface down to a depth of a few feet below the water table and one )
transect of shallow (3.5 ft deep) sofl-gas samples collected across a know
plume of TCE in the groundwlter. In the borings, sofl gas and soil sample
were collected 8 various intervals down to the water, Water samples were
collected at the top of the water table. Depth to water in all four areas
ranged from 25 ft to 30 ft. Two borings were over areas of known contémfn
by CHZC12. F-113, TCA, TCE, and PCE. One boring was in a control ares of
known contamination. In both borings over the contaminated aress, contami
from all the chemicals could be detected in the three ft to five ft depth
range, and all concentrations fncreased down to the water table. At the ¢
area, only traces of the contaminants were detected in the sofl gas and wa
and no trends or gradiedts were evident. The trace amounts may in part ha
been due to equipment coptamination from measurements at the previous twﬁ”,
sites. Samples at the shallow soil-gas transect were collected through 1/
steel pipes driven into the ground by hand. TCE was detected in the soil
at all sites above the plume and not detected in the uncontaminated areas
both sidas of the plume. All measurements were made in the field by gas '
chromatography. The equipment is capable of measuring two samples of air
water every eight minutes. The detection 1im¥ts for most contaminants is
about 0.001 ug/L in air and 0.1 yl/L in water.

30094,
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In conclusion the soil-gas sampling coupled with the rapid field ana
appears to have good potential as a tool to aid in rapidly defining the

distribution of subsurface contamination by volatile organfc compounds.
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INTRNDUCTION (Redh)

The purpose of this uSrk {s to demonstrate the value of sofl-gas
measurements in studies of subsurface contamination by volatile organic
contaminants. Virtually all industrial chemicals used as solvents that
have become groundwater contaminants are present to varying degree; in
the soil gas as well as in the groundwité} by virtue of their high vapor
pressure and low squeous solubility., Measurement of the contaminants ir
the soil gas provides information about the overall subsurface distribut
that is normally overlooked in most contaminant investigations. In addi
the soil-gas sampling technique {s normally faster than groundwater samp

because sofl gas is normally more accessable than the groundwater ftself.

_ Consequently, sotl-gas sampling may function as a remote sensing techniq

to delineate groundwatér contamination.

In this work, four-sites were fnvestigated on the Plant property. 2
Sites 1 and 2 contaminant profiles were measured in the soil gas down thr
the unsaturated zone to, and including, the groundwater, The purpose of
study at these sites was to show the relationship or the distribution of -
contaminants between the soil gas and the groundwater in areas of known
groundwater contamination. The third site at a location upgradient from
thevcontamination was selected as a control to show soil-gas distribution
at an uncontaminated site. The fourth site consiséed of a transect of
shiﬁlaw (3.5 ft deep) soil-gas samples collected across a small plumé of
TCE contaminated groundwater. This site was ié!ected to test the ab{lity «
the method to locate contaminated groundwater by means of shallow soil-gas

measurements. The results of the fnvestigation at each site are discussed

{ndividually in the following sections. The investigatfon at Site 1 was
’ | 300938
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' (Red)
, performed on June 23, 1983. The fnvestigations at Sites 2y 3, and & w

. performed on-the following day, June 24, 1983.

SAMPLING PROCEDURE

Gas samples from Sites 1, 2, and 3 were collected through drive-
i screen attached to 1-1/4 inch pipe. A bore hole wis advanced to the de
depth with a hollow flight auger. A soil sample was collected with as
spoon driven approximately 18 inches through the open end of the auger
undisturbed soi]. After withdrawing the split spoon, & hole approximat
1-1/2 inches in diameter remained. The drive point was inserted into t
} hole left by the split spoon and the auger was reversed to drop the cut
above the top of the drive-point screen. The cuttings were tamped ¢°“n 7
making a seal of 6 to 12 inches of packed soil above the screen, A gla:
3 | o flow-through sample bottle having a valve at each end and & septum seal
‘ syringe access was p'la;ed in line beiween the 1-1/4 inch soil-gas pipe :
g a vacuum pump used to withdraw sofl gas. Scil gas was pumped for two m:

then the glass sample bottle was sea?ed and removed from the line for ir

analysis in the field.

Water samples were collected from the same bore holes by lowering :
through the hollow stem of the auger immediately after the auger {interce
water. The water samples were bottled, then analyzed in the field.

The shallow sof]-gas samples collected in the transect along the p:
1ot at Building 10 were collected through small pipes (1/2 inch X 4 feet

; into the ground by hand. Soil gas was pumped from the pipe by means of

i peristaltic pump for a period of 30 seconds. The soil gas was sampled f
. the pufnp 1ine directly with a glass syringe and injected into the gas ch
i in the field. The field analytical equipment was capable of measuring ¢

| 300937
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(Rac)
of air or water every efght minutes. The detection 1imit for all of ¢
compounds measured except CHZC'I2 were 0.001 ug/L in afr and 0.1 yg/L i;
water, The detection limits for CH,C1, were 0.01 ug/L and 1.0 wg/L 1n

and water, respectively.

RESULTS AND DISCUSSION
SITE ) . : o

The results from all of the analyses at Site 1 are given in Table
The confidence {ntervals shown represent one standard deviation. In t!
of the above-ground air samples, the large standard deviation fs due t
fact that some of the samples were collected in the morning and some i:
late afternoon. The larée deviations represent changes in air quality'
probably attributable to chemical vapar releases in the surrounding ar
The highest values were measured in the late afternoon.

The chemical con;entrat{ons in the above-ground air are higher th:
the soil gas of the top few feet. This suggests that the atmospheric ¢
concentrations presented here are not representative of the long-term !
be;ause the atmospheric gases can permeate quite readily through the u
few feet of soil giveﬁ a time frame of 3 weck or more,

A1l of the contaminants, without exception, increase in concentra
downward in the soil This distribution demonstrates unequivocally tha

there is a subsurface source of the chemicals. The depth to the water

" at this site was 25 ft. With the exception of TCE, all of the chemica

‘concentrations (mass per unit volume of gas or 1iquid) are higher in t
soil gas than in the groundwater., As an aide to understanding the $nt.
the field data, the behavior or distribution of each chemical in a sim
gas-liquid system must be known. This parameter is known as the gas/!

distribution coefficient. This coefficient is simply a measure of the

300328
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TABLE 1.

SAMPLE

Afr above
Ground (5)

Soil Gas
2 1t (1)

Soil Gas
3.5 ft (1)

Soi! Gas
11 £t (2)

Soil Gas
14 ¢t (2)

Soil Gas
20 ft (2)

Water (5)
Field Meas.

Water
(HLA Lab
Analysis)

Chemical Data for Site 1.

F-113

e 01,
s 0.7+0.68° 0.08240.0
0.1 0.004
3 0.3
340 33 3B+3

11,000 + 40 1700 + 140
12,000 ¢ 1300 1800 + 360

y 1500 £ 150 8126

95

2 (5) number of samples analyzed.

IUNE » VI 19

HLA - 8/16/83

ORIGINAL
‘~ed)

A
ek TCE |

0.01 + 0,01

(90.001)¢  0.00

0.003 0.003 {

0.03 0.01 <

Nss 2+0.7

13¢2 340.5

1242 6+ 8
12 27

b an analyses expressed as ug/L of gas or liquid, confidence 1imits ar
‘ one standard deviation.

€ parantheses indicate "none detected".
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conceﬁtrction rat!o of the cﬁemica! 8t equilibrium in a closed sysf?Q
containing only water and air. These ratios were measured in this study
for the compounds of interest, and are listed in Table 2. The distributi.
ratio varies with temperature but is independent of concentration at valu:
below the solubility 1imit for the chemical. This value is generally
proportiodil to aqueous solubility for a nonpolar compound that does not
react with water. U .
Several points can be noted with regard to the contaminant dfstribut-
at Site 1: | |
1) The relative proportions of compounds in the gas phase correspond rout
to predictions based on the gas-liquid partitioning coefficients. The le.
soluble contaminant, F-113, shows the greatest proportion fn the gas phase
and the most soluble, TCE, has partitioned the least into the gis phase. |
Thus aqueous solubility is probably a major factor effecting the gas-iiqh{
distribution of the chemicals observed at Site 1.
2) The soil-gas concent}ationé are not in equilibrium with the groundwate
copcentrations. and with the exception of TCE, the gradient favors more -
transfer from the sofl gas to the groundwater, |
3) Depending on the depth diitributicn of contgmination below the water
table, the proponderance of the CHZCIZ and F-113 s likely to sti1l exist
in the soil gas. More groundwater measurements with depth are needed to'v
this point.
SITE 2

Sofl-gas measurements at Site 2 (depth tS:QAten,zs ft) also showed

~ contaminant concentrations increasing downward into the sofl (Table 3). An

1ike at Site 1, indicate a subsurface source for the contaminants. Howeve

ynlike Site 1, the'concentratioh gradient across the water table soil-gas

3008240
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TABLE 2. COBcentratfon ratio for contaminants at equilibrium in an

system at 25°C.

COMPOUND

CHZC12
F-113
TCA
TCE
PCE

Catr ¢

A

2.
4

-t b wd S =8
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¢
uzo
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TABLE 3. Chemical Data for Site 2.

SAMPLE (21"3.‘,Cl.2 F-113
Air above
Ground (1) e.1 0.2

Soil Gas .5+ 0.
5 ft (4) 1.5+0.8 35+0.1

Soil Gas 1+
15 ft (2) 170 & 23 Nsé

Soil Gas

Water 29+5 65413 120429

(Field Meas.)

Water
(HLA Lad 70
Analysis) .

100

HLA - 8716783

ORiGiivag
(Red)
TCE PCE

(<0.001) (<0.001

0.60 + 0,14 5.0 ¢

0.940.1 64+6

0.6+£0.3 0.1+0

0.50

300242



CNAL T e
nad) HLA - 8/16/8)
interface indicates that F=113 and TCA are mving from the water into
soil gas whereas the remainder have the opposite gradient and thus are
from the soil gas into the water. '

Thé only specu}ation that might be appropriate from the data‘at S
is that contaminants may have been introduced into the subsurface at ¢
times or places. The distribution of. compounds relative to eidch other
clearly not directly s function of their solubility characteristics as
to be the case at Site 1. 1If they had a1l been introduced at once in
same system, the differences in thefr distribution should vary more pr
as 3 function of their physical properties. However, at Site 2 the df
cannot be so simply explained suggesting that other varfables, both te
or spatial, may be involved. More groundwater samples will have to be
collected at depth to-determine 1f the major mass of contamination is
or below the water at Site 2,

SITE 3 .

Site 3 (depth to water, 24 ft) is located at 2 point upgradient ¢
the contamination at the Plant. The purpose of the investigation at ti
site was to show what the sofl-gas data looked 1ike in an area where t!
was no contamination. The results are given in Table 4, Only two gas
were analyzed from this site because one or two attempts to collect ga:
due to ¢logging of the drive-point screen in the soil, .

The results show only traces of contaminants and no trends or gra
dre evident. In fact the trace levels of chenicals observed at this §
probably represent carryover or equipment contamination from the sampl(
measured at the previous site where relatively high level contaminatior

Only three gas bottles were on hand and each one had to be reused at e:

300843
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TABLE 4. Chemical Data for Site 3.

SAMPLE CH,C1, F-113 TCA TCE
Air above | . —
Ground (1) 0.1 0.004 0.003 (<0.001)
§ ‘ '
fg }fﬁ ) 0.02 0.04 0.003 0.001
2 3) 0.0940.00 0.0140.00 0.0010 0.0 £0.001 0.
(H‘e‘;gekﬂ.’) (<1.0) 0.3 0.2 (0.1)
Water )
(HLA Lab ND ND ND
Analysis) .
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Because this site investigation was storted at the end of the last day

was no time to redo samples or make 3 special effort to clean the glass
or the sampling equipment before making the measurements. ;OwéVCP. mos'
the concentrations observed here are two or more orders of magnitude 1ov
than were observed at the contaminated sites and thus are not 1ikely to
misleading results on a typical production-oriented day. In order to g
positive results near the detection 1imits, a system employing ana!y;is

known blanks would have been used.

1€ &

A transect of shallow soil-gas samples were collected at Site 4 acr

‘& known TCE plume where the depth to water was 39 ft. The results of al

gis analyses are presented in Table S. A comparison of fﬁe TCE soil-gas
data from this study with the groundwater TCE concentrations taken from
previous study are shown in Figure 1. The results show that TCE was detr
every place over the plume, and was not detected over the noncontaminate
on both sides of the plume, However, the high concentration ob;erved in
soil gas is not located exactly over the peak groundwater contamination
The soil-gas peak and the groundwater high are separated laterally by ab
75 ft. | |

The fact that the soi1-§ls concentrations are not proportional to
the groundwater concentrations s probably due to variations in the air
permeability of the shallow soii. The soil.at this site was particdlarl
soft, requiring only two or three hammer b1ou;.(uith 3 10 1b sledge) per
to drive the pipe. The soil at the point uhé}e the high concentration w.
measured was noticeably harder, thus contaminants at this point were

probably better protected from dilution by atmospheric afr,

300845
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TABLE 5. Shallow soil-gas transect across TCE plume at NE side of the

parking lot.

Distance from

North Corner  CHCL,  F-13  ToA  TcE PCE
of Parking Lot — —— —
n oft ~ 0.06 0.006 0.001 (<0.001) 0.001
12 65 ft* 0.02 . 0.08 1.0 0.0 0.004
3 S fte 0.04 0.004  0.002 1.0 0.003
#4236 ft* 0.04 0.01 0,003 0.3 (<0.001)
15 325 ft* 0.02 0.3 2.0 0.03 0.002
16 375 Tt (<0.01) 2.0 8.0  (<0.005) 0.04

* Sample location above. previously determined TCE plume.
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Soil-gas samples in this study were collected over a depth fntervy:
3.0 to 3.8 ft.r In view of the ease of pounding pipe into the ground ir
area, any subsequent study should be performed using longer pipe that =
more definitive results. Ten ft lengths of pipe could have been used n
as easily as the four ft lengths, and probably would have given more ac
results. In this study, about 15 minutes was required at each transect
Tocation to drive the pipe, collect and analyze two samples, and remove
pipe.

EFFECTS DUE TO SOIL TYPE

As noted previously, sofl samples were collected as part of the g
sanpling process. The soil samples were exanmined in hand samples and t
observations for each boring are shown in Figure 2. No correlation cou
be made between the shape of the sofl-qas contaminant profile and the p!
of the soil.

 CONCLUSIONS
The techniques employed in this study or demonstration showed the
following points:
1) Subsurface contamination by volatile contaminants produces a concent
gradient 1n the sofl gas that decreases in a direction away from the m:

source or body of contaminct%on.

- 2) A1l of the groundwater contaminants in this study were detectable ar

dfitinguishablo from atmospheric levels of the same contaminants lt'a s¢
depth of 3 to 5 ft. 300243

3) A vertical profile of contaminant concentrations in the soil gas
down through the unsaturated zone and in groundwater through contaminate

portion of the aquifer {s probably the most sensitive and rapid method ¢
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SITE | SITE 2 (0-87)
=Sk 645 samPLE 1 E=
S5k GAS SAMPLE 2 == G4S S#
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== GAS SAMPLE 3 , crarey B .
===[" GAS SAMALE 4 ST 1=2F gas sa
BROWN GAS SAMPLE & == 6as s4
NDY Sy
iz ==
EROWN —
. SAND
SITE 3
=2
BROWN ==
CLAYEY |
SILT =1 645 saumpPLE 1
SAND 8 ,‘
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GRAVEL GAS SAMPLE 2
(PARTICLE SIZE

Y WITH DEPTH) :

VERTICLE SCALE 1° = 10'

FIGURE 2. Soil Profiles at Sites 1, 2, and 3. 300973
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assessing the overa\l'&istribution'of 8 contaminant in the subsurfac
transect of such profiles would serve to obtain horizontal direction
as well,

4) The vertical profiles measured on the second day of this study r
2.5 to 3.0 hrs to drill, collect samples, analyze the samples, and b
the hole.

5) The shallow sofl-gas transect which analyzed soil gas from a dep
3.0 to 3.5 ft appears to be & viable way of locating subsurface cont
The technique is particularly useful for TCE because the ambient bac!
of TCE in the atmosphere is virtually not measurable, thus the trace
concentration observed in the sofl gas arc sfgnificant. Sofl-gas sar
collected at a depth of 10 ft would probably give better correlation

contamination levels with graundwiter contamination levels.

ORIGINA
(Red)
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' § M 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% g REGION 1l
. Vi1 proteS CENTRAL REGIONAL LABORATORY
839 BESTGATE ROAD 301-224-2740
l ANNAPOLIS, MARYLAND 21401 FTS-922-3752
] DATE : June 5, 1985

SUBJECT: Blosinski Superfund Site - Well Monitoring Head-Space Analysis

Chemist

Daniel K. Donnelly
Chief, Annapolis Lab

THRU ¢ John Austin /A

Team Leader/ Organic Analysis Section
1

Vapor head-space over well water samples taken from the Blosinski superfund
site was subjected to gas chromtography analysis in the field. Techniques
for preparation and injection were varied to determine the optimal manner
for response to organics and the best replication.

Well water was first bailed and agitated then poured into a 40 ml clean
glass vial leaving approximately 10 ml of vapor space above the solution.
Vials were sealed with teflon screw caps and analyzed within one hour
with a Photovac portable photoionization gas-chromatograph. Neither
salt electrolytes nor internal standards were added to these solutions.

Standards were prepared the day previous in the laboratory by three
distinct methods each of which was evaluated concurrently with testing
procedures.

1. A multiple gas standard of methylene chloride, hexane, benzene,
trichloroethylene, toliuene was prepared by injecting microliter volume
solutions of each component from its stabilized aqueous mixture into
30 m! organic free water. Concentration of the resultant head-space
vapor was calculated from the equilibrium constant empirically
determined for each compound.

2. Purgeable A and Purgeable B Supelco standards were injected (1
microliter of solution of each) into 30 ml water. This head-space
was used primarily to determine relative retention times of response
of each component.

3. A vol/vol standard of benzene, methylene chloride, trichloroethylene,
toluene was prepared by classical gravimetric techniques and diluted
1 ml to 1 liter in a demonstrated clean glass gas bottie. Concentrations
of components were calculated at standard temperature and pressure as
parts per billion per component. A NBS traceable vinyl chloride gas
tank was used for dilution into this multiple gas component standard
at 50 ppb concentration.

300852
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Identification of methyl ethyl ketone in Well #5-1 and trichlorofluoromethane
in Well #9 was based on relative retention times from previous testing

with the identical gas chromatograph columns. These compounds were not
present in the standards prepared.

Samples were allowed to stand after agitating and adjust to room temperature
before injecting.

To confirm the qualitative analyses, water samples from Well #3 and Well
#8 were chosen for gas-chromatography/mass spectrometry. Samples had been
refrigerated during transport to the laboratory; an unpunctured teflon
septum replaced those used in the field.

One thousand microliter of vapor above the water ‘was injected directly
onto a narrow-bore fused-silica capillary column and cold-trapped with
liquid nitrogen. The column was temperature programmed and eluting peaks
were identified by computor stored library search.

Well #3 - GC/MS analysis confirmed chloro-ethene (vinyl chloride), benzene,
toluene, ethyl benzene, chlorobenzene, and sulfur dioxide.

Well #8 - GC/MS analysis confirmed chloro-ethene, 1,2-dichloroethylene,
1,1-dichloroethane, trichloroethane, benzene, trichloroethylene, ethylbenzene.

Following is a list of purgeable reagents detectable by photoionization
gas-chromatography previously demonstrated detectable on this equipment
and testing conditions at a minimum 1imit of 2 parts per billion by volume
of benzene.

Dichlorofluoromethane
Bromomethane
Trichlorofluoromethane
Vinyl chloride
Methylene chloride
Trans-1,2-dichloroethylene
1,1-dichloroethane
Methyl ethyl ketone
Chloroform
1,2-dichloroethane
1,1,1-trichloroethane
Benzene
1,2-dichloropropane
Trichloroethylene
Bromodichloromethane
c¢is-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-trichloroethane
Toluene
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Ethylbenzene

Bromoform
Tetrachloroethane

3J:ad | 300953
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SAMPLE RECEPPT -~
on__Jul q K3 21 €5~ , NUS CORPORATION representative
Aﬁuao o/ . b/?‘t/ 2 received permission
from DOA/A* / </ Z C)ﬁ/s/(/![ L to remove material from
his/her property, contained in 2-quart glass organic
sample bottle(s), / 40-m! glass volatile organic sample
bottle(s), 7 8-0z. glass sample jar(s),
/ inorganic4-quart polyethylene sample bottle(s), and
inorganic 1-liter glass sample bottle(s).
M {- CM/ 7/?3/a‘if
Property Owner, Signature & Date
At A Do, -
NUS CORPORATION
Representative Signature & Date
300954
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SAMPLE RECEIPT

on_Jwl 4 23 N 43S, NUS CORPORATION representative
A “WOO-‘:& Y. \Dﬁfu £ received permission
from //c"z.é, 9 %f@?{‘;gﬁfz_ to remove material from
his/her property, contained in R 2-quart glass organic
sample bottle(s), / 40-ml glass volatile organic sample
bottle(s), — 8-0z. glass sample jar(s),
/ inorganic@ifquart polyethylene sample bottle(s), and

A mr——

inorganic l-liter glass sample bottle(s).

‘ - 7235
Property @Bwner, Signat & Date

NUS CORPORATION™
Representative Signature & Date

3009506
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SAMPLE RECEIPT

on__Jta / tL X 3 / f? J NUS CORPORATION representative
/4 ﬁU:/OQ/ Vs .D/fz// )’ received permission
from ﬁ?l\k’c 8/?/30/{/&( to remove material from
ﬁis/her property, contained ircuj; — 2-quart glass organic
sample bottle(s), / 40-m! glass volatile organic sample
bottle(s), — 8-0z. glass sample jar(s),
A inorganic;fz—quart polyethylene sample bottle(s), and

inorganic l-liter glass sample bottle(s).

N

Property Owner, Signatufé & Ddte

// //j;”"f%? /D?fvo 7/2 5/52)’_

NUS CORPORATION
Representative Signature & Date

3006857
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