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NOTICE 

The information in this document has been funded wholly by the United States 

Environmental Protection Agency (EPA) under Contract Number 68-01-6699 and is 

considered proprietary to the EPA. 
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APPENDIX SUMMARY (VOLUME m) 

VLF andEM-34 

This section describes the methodologies and procedures involved in the 

electromagnetic surveys conducted as part of the RemedfaMnvestigation. 

Magnetometer 

Description of methodologies and procei uct the 
magnetometer survey by NUS/FIT. Resu. study are^iscussed in 
Section 4.1. The vertical gradient anj rtal field readings are 
presented in this appendix. 

Borehole Geophysics 

Description of methodologies presented in this section 
along with an interpretation of tho e geophysical well logs. 

Seismic 

This section presents* prepared by K 6c M Associates of the seismic 
survey conduct^aoftlT? 

Air monitorin^methodojrogies are described in detail. NUS/FIT and EPA 

sample results are pt^sented. 

Surface Water/Sediment Sampling 

Descriptions of surface water/sediment sampling methods are followed by 

data from NUS/FIT and other contractors. 
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O. Soil Sampling 

Soil sampling methodology is presented for test pit and grab samples. Results 

for NUS/FIT and other contractors are included. • 

Groundwater Sampling 

Groundwater sampling methodologies for mbnitori/g and re al wells are 

described. Data are presented for sampling CHndu^tedsb (FIT, GZA, 

E & E, EPA, and the State of New Hampshire 

Analytical Protocols 

Analytical procedures are detailed fot^ otovac 10A10 Gas 

Chromatograph (GC) and the Fdxbofty-atganic Analyzer (OVA-128), 

used in NUS/FIT screening. Aoexplanati ract Laboratory Program 

(CLP) and Data Validation (quality View) follows. 
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VLF (VERY LOW FREQUENCY) RESISTIVITY SURVEY 

1 ' 
Because there was some question with regard to the interpretation of groundwater 

contaminant plume locations defined by previous studies, NUS/FIT developed an 

approach to more completely characterize contaminant plumyaNtribution. 

Groundwater contaminant plumes typically exhibit a different ca)>^city to conduct 

electromagnetic (EM) fields, than is associated the\,§urrounding 

"less-contaminated" ground water, due to the ,of condub<tfye of resistive 
chemicals. This electromagnetic property was JJS/FIT to characterize 
and track groundwater contaminant plum ignetic (EM) surface 
geophysical methods were identified as a ra^ 'ective way to define the 
location of contaminant plumes and ensure tha leant source area or 
contaminant plume was not overlookedT^A^VLF (Very requency)survey was 
conducted at the site for this purpos 

' vV 
Because VLF resistivity technioyes^wereV* com/fionly used for plume delineation, 

and are often considered to/£>e expehimentid in\pplication, the VLF survey was 

conducted under a separa^fe re?€al*:h proj^jqjDD No. Fl-8409-06) as part of an 
evaluation of the method for •tn*/u.S 

Very Low Frequ^j ^ctronrtegnetic waves in the United States are 
constantly prod Emission stations located in Cutler, Maine; 
Annapolis, M Washington; and Lualualei, Hawaii. Other VLF 
stations are /eral different organizations and governments 
throughout the wo £n stations are located such that at least two are 
detectable anywhere on globe. These VLF transmissions are used primarily for 
submarine navigation, although recently mineral exploration firms have been 

utilizing this constant signal network for reconnaissance geophysical surveys. 
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The VLF resistivity survey was conducted in-house by NUS/FIT geophysics and 

geology staff utilizing Geonics Limited Model EM-16R equipment (EM-16 unit with 

a resistivity attachment). The EM-1611^differs from the EM-16 unit in that the 

former measures the VLF electrical field and the latter measures the VLF 

magnetic field. The EM-16R utilizes the EM-16 unit,by adapting an optional 

console to the side of the instrument. To permit direct electrical field 

measurements, two ground contacting electrodes separated/jyXQ meters of cable 

are attached to the EM- 16R console. 

The actual field operation starts by using the EM-1 locate the 
direction to the transmitter, by using the audib as a dih^ctiocf indicator, 

Once the direction to the station is determine electrodes^are placed in 
the ground so that the front electrode, the c the rear electrode are 
on a line pointing towards the transmitter. ode switch is changed to 
EM-16R. A phase angle control knob is then il a minimum in the 
audible tone is located. The next s)^p^!S--«umlar e tuning by using the 
resistivity index ring to minimize th^tone further 

V 

The two readings generated EM- ire apparent electrical resistivity 
and phase angle. The rangif of resi :ivity\^eadi\gs is 10 to 30,000 ohm-meters. 
The range of the phase e torn The apparent electrical resistivity 
is the total resistivity^o itration. If the earth is electrically 
homogeneous down to ienetration, the phase angle will be about 45°. 
If a two (or more)itfyerecTe its within the zone of penetration, a phase 
angle reading a/thai-pej.pt wif *ther above or below 4.5°, depending upon the 

particular clw'actdQistics of thellayers. If the upper layer in a two layer case is 

more conductN^han th^Jfcwer/ the phase angle will be less than 45°. This case is 

typical of a conductij(e overburden overlying a more resistive bedrock. If the lower 

layer in a two layer ca^^more conductive, the phase angle will be greater than 

45°. This could be encountered with semi-conductive sands being underlain by 
highly conductive marine clay. 
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) 

Eight roughly parallel lines (1, 1A, IB, 2, 2A, 3, 4, 5) were surveyed utilizing the 

Em-16R with readings spaced at approximately ten meter spacings along each line. 

These lines, while generally oriented east to west, did take advantage of cultural 

features such as trails and roads for ease of access (Plete 2). In designing the 

survey lines, efforts were made to keep the unsaturated overburden thickness 

nearly constant along each line. This minimized any change/in apparent resistivity 

due to a fluctuating depth to water table, which would rtfake interpretation 

difficult. A few resistivity readings were taken near c/phyllite outcrop, presumed 

to be upgradient of all source areas. Survey linesN^enecte^igned to cross cut 

groundwater flow directions, to enable the site to/be r^ore fully characterized and 

to define plume source areas and flow directions. Two^h^ckground lines (1A and 

IB) were run upgradient of any known disposal ard^/on sire to ensure that there 

was no significant upgradient, off-site, souhqe area <^hat was responsible for 

contamination plumes oh site. All other lines wer^placeohsLintersect potential or 

known contaminant plumes emanating/frorn~the^site. Theafata from each, line are 

represented as resistivity profiles in Xection5.4 of thisT^port. 

V 
The EM-16R readings indicate the\>robabl£ true resistivity for the bedrock 
unit was approximately &6o0 to ,000\ohn^-meters. Background apparent 
resistvity values fluctuated /acrtass depending upon geological and 
hydrological influences^but g^herall from 700 ohm-meters to over 4,000 
ohm-meters. Where th^sjpackgr' resistivity was high (several thousand 
ohm-meters), it xfould be iat either the thickness of unsaturated 
(resistive) overburdep^rncsseasedXor iistive bedrock was near the surface. 

To minimize valsi^tions THjtfackg/ound values, and to accentuate anomalous areas of 

low resistivity (sucn^as withiiva conductive plume), the apparent resistivity profiles 

were plotted using a seh^logarithmic scale due to factors, such as the phase 

angle, profile shape, trends, and background values varied drastically, making data 

interpretation quite subjective. As a rule, however, the values below 500 

ohm-meters were further examined to determine whether they represented an 
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FIELD DATA 


VLF RESISTIVITY (EM-16R) AND EM-34 
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PROJECT NO. NA-na-MINUS CORP. PAGE Î. 

DATE_ 10-9-84EM-16R SITE..Auburn 

OPERATOR LJF - AKA GRIDRESISTIVITY STATION.NA A/*NSS 

LINE STATION RESISTIVITY MULTIPLIER REMARKS 
SSE of landfillTEST X 1000 = 4000 (near Phvlite ontcronl 

TEST 2_ _5_ x 1000 = 5000 


TEST _3_ _3_ 
 X1000 = 3000 

of Lanarui NearVLf- LINE 1 xloo = 2onn. G&Boulders 
2 8.5 x loo = 8; 

_3_ _6_ x100 <g00 

_4_ _6.5 x 100 = 650 

5 _8_ 4 100 = By Well A * 38 

sioo. 
in line w/Wii a*5"_7_ 12 

_8_ 

9 

1000 = 11,00,0 7 

1000 = 14,000 _8_ measurement straddlp 

x 1000 = 11,000 8 dirt access road 

x 1000 = 8000 10 

X1000 = 5500 10 

x1000 = 8000 10 

X 1000 = 8000 10 
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PROJECT NO. na-08-MI PAGE 21NUS CORP. 
DATE, 9-1Q Oct. 34 SITE^ubuuiEM-16R 
OPERATOR_ LJF - AKA GRIPRESISTIVITY STATION NAA/'NSS IPHASELINE ISTATION «S«W.TVTMULTIPLIER ANGLE REMARKS| 

VLF #1 21 Pavement prr>ftlpm< agasurehent 

22 _10 X 1000 = 10,000 

23 4 x 1000 = 4000 

25 13 x 1 0 0  =  l j t o  36 

26 x 100 <750-L*5 32 

27 x 100 = 400s4 34 East of well GZ-1 

28 21 'ClO*^ 19 

29 lOOVSOO 15 

30 X 1^ = 19( 12 
Jy small Heaver Poncf"31 ,=St3( 18 before (culvert) 

=/75 12 

M. vX 10 = 180 20 New Day 
^33 10 = 220 15 

*t4 x 100 = 300 17 ± 2 

34 x 100 = 300 25 

1 
x100 = 900 20 

36 27 x 100 = 2700 25 

•36 17 x100 = 1700 22 
OT 
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PROJECT NO. NA-ns-Mi PAGE.NUS CORP. 
10-10-84DATE_ SITE.AuburnEM-16R OPERATOR LJF - AKA GRIDRESJSTJVITY STATION. NAA/*NSS 

LINE 
Approx. 10 net< r spacing

STATION RESISTIVITY MULTIPLIER PHASE
ANGLE REMARKS 

VLF #1 41 

42 

10.5 

13 

x 100 = 1050 

x100 = 1300 7~7 
43 

44 

17 

18 

X 100 = 1700 

x100 = 1800/ 
/ 

25 

^3^ 

45 West 28 
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PROJECT NO. PAGE_JNA-08-MTNUS CORP. 
DATE_ 10-22-84EM-16R SITE 
OPERATOR LJF-AKA-RJR GRID 3gpvITY •NSS" 

Approximately 10 meters-station spacint I
STATION_ 

PHASELINE STATION RESISTIVITY MULTIPLIER ANGLE REMARKS|
East 100 feet South of. 

VLF - 1A 3 x ] 000 = 3000 m^gjometer grid 

ed due to yreek ^V-Z 
14 x 100 = 1400 28 

*4 16 x 100 

13 x 100 

* 6  18 x 100 

16 x 100 

'10 

»11 

'12 

= 1600 

= 1300 zz 30 1 
- 1800IV Z28 

t= 1600 3 2  

34 

34 

28 

32 

37 

•13 5 x = 500 36 

'14 JO = 750 32 crossed Pond Station 15 

100 = 600 37 of Pond 

LOO = 500 3 8  

*17 8 x 100 = 800 34 

12 100 = 1200 34 

*19 10 :: 100 = 1000 28 
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NUS CORP. 

E M - 1 6 R  

R E S I  

LINE STATION 

W.F-1B _1_ 


_2_ 


_3_ 


_4_ 


J5_ 


6 


11 


12 


14 


»15 

PROJECT NO. NA-08-MI PAGE 
DATE '0/24/84 	 SITE* 
OPERATOR B. Ross, J. Baldyga

STATION 
PHASE 

RESISTIVITY I MULTIPLIER ANGLE REMARKS 
8 	 x 1000 = 8000 .18 
 Beginning point East en 

4.5 	 x 1000 = 4500 


3 x J 1000= 3000 


4 xI 1000 = 4000 


3.5 X 1000 = 35f 
 20 Water (swanpv area) 

3.5 X 1000 =<3500 	 22 


3 	 x inno = onnn" 24 At bend in Road 


3 	 x /OOP = 
 Wet 

2.5 x| \oQQ 20 between scales 


10<\= 1800, 
 20 


Lft 	x[ )yif> = ISflnn, 
afldofswarnovarea 

2 XIJJO = 1/50 

3 	 WylOOO = 3000 
 22 


3Nd /000 = 3000 
 22 


1000 = 3000 
 24 Re-shot 


4 Xj 1000 = 4000 
 26 


West end
5 	 xj 1000 = 5000 
 24 END OF LINE 
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PROJECT NQ- NA-08-MI 
PAGE INUS CORP. 

DATE. 10-16-84 SITE ̂ Aubuj»EM-16R 
OPERATOR LJF - AKA GRID 
S T A T I O N .  NAA/*NSS* 

I  

L I N E  STATION RESISTIVITY I MULTIPLIER 
PHASE 
ANGLE REMARKSI 

VLF #2 9 
West 
End x 100 = 700 Ptake 

v  i r e e  L i n e r "  

8 x 100 = 900 

x 100 = 700 

9.5 x 100 = 950 SIS 
7.5 x 100 30 

_4_ x 100 =<700 22 
Next to Well A-33 
(Front Probe) 

_3_ 7 I x 100 = 700 22 

2 10 I y^oo^mo^ 28 
East 

1 End 8.5 k100  30 staked near edge of wo( 

V 
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PROJECT NO.. NA-08-MI PAGE.
NUS CORP. 

DATE. 10-16-84 SITE.-AuburnEM-16R 
 OPERATOR. LJF - AKA GRID
RESI STATION NAA 

LINE STATION RESISTIVITY MULTIPLIER PHASE
ANGLE REMARKS 

East 
VLF #2A 9 

10 

End 

14 

x 100 = 900 

x 100 = 1400 
/2L moist, silty

bvergfdWR 
area 

11 13 x 100 = 1300 27 Roadway 

12 24 x 100 = 2400 33 >Excavated Area 

30 

_14 Dry fine sand 

silt15 

16 West 
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NUS CORP. 
EM-16R 
RESI 

PROJECT NO. 
DATE. 10-15-84 

NA-08-MI 

OPERATOR UF - aka 

STATION_ NA A/*NSS 

IPAGE. 
SITE Aubj| 

GRID 

LINE STATION RESISTIVITY MULTIPLIER PHASE
ANGLE REMARKSI 

VLF #3 37 West 3.5 x 1000 = 3500 100' SE to Town Du 

36 19 x100 = 1900 
edge 
Wet Area t 

35 20 

19 

x 100 = 2000 

x100 = 1900 
T 

26 

2 4  

along 
"smaii 

33 x 100 = 901 2 6  

32 4.5 X 100 =<450 34 

31 21 X 10 = 210 

30 48 

29 45 

28 10X60 37 Truck Turnaround 

27 34 
'z'ha.26 34 •Std4«dl0Rx) 

25 .10 = 50 32 ponded area 

ictive can't read 

i H  x 10 =(70) (30) 

x 10 = 95 32 

x 10 = 90 28 

x 10 = 230 38 

X 10 = 230 30 



* , ^4-cJ 

NUS CORP. 
EM-16R 
RESI 

LINE (STATION RESISTIVITY 

VLF #3 17* ^15) 

1 6 *  M 

15* (8.5) t 2 

14* j6) 

1 (6) 

Q309G94 

PROJECT NO. NA-08-MI PAGE 
DATE '10-15-84 

OPERATOR. LJF - AKA 

STATION. NAA /NSS* 

MULTIPLIER 

X 100 = 1500 

X100 = 900 

X 100 = 850 

X 100 = 600 

x 100 = 6( 

IV No re, tding he^vy brus 

11* x 100 = 700 

1QI x 100 =*5? 

9* 1001 

8*  x 10Q = 50C 

7* 0y 

6 *  = /30 

5* 10 = 100 

4* 10 = 100 

x 10 = 110 

2 »  
x 10 = 140 

East 
1*  19 * X10 = 190 

PHASE

ANGLE 


27 

23 t 2 

23 ± 2 

25 t 2 

34 

45 

36 

35 

32 

2 8  

26 

SITE.Aubtip 

GRID 


REMARKS 


crossed stream change 
in overburden - suty 
sand - marshy flood 
pxain nif 

Brown leachate 

ZONE 

* oily sheen 
on surface water 

10/15/84 end of day 

100 y irds and 15° - 20° mag, to end of lir from Well #A - 33 

Sta #24 too c >nductive 
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PROJECT NO. NA-08-MINUS CORP. 
DATE 10-16-84 SITEEM-16R OPERATOR LJF - AKA GRIDRESI NAASTATION 

LINE STATION UISTIVITY MULTIPLIER PHASE REMARKS|ANGLE 
Start 10-17-84 {(Peter McGlew Present) 

1 0  

11 l/QKlOO/700 

vx 100 = 450 

fX 10 = 160 

14 3 ' I X 100 = .100 

x 100 = 500 

skipped due to severe slope 

5 I x 100 = 500 

6 |  x100 = 600 

I 

PAGEJ 

I 


37 

47 25' S of GZ-9 

in between scales 
F.P. in H O/Sharp ir 
crease in slope 

8c undergrowt 

GZ-10
12 


16 




,930.96 96 


PROJECTNO.. NA-08-MI PAGENUS CORP. 
DATE_ 10-17-84 SITE..AuburnEM-16R OPERATOR LJF, AKA, PJMRESISTIVITY STATION_ 

GRID 
NAA 

PHASESTATION RESISTIVITY ! MULTIPLIER ANGLE 
East End 

5.5 100 = 550 

7.5 I x 100 = 750 

7.5 22 

7.5 I x 100 = 750 2T 

X 100 = 600> 24 by GZ-11 

10 
by NUS-3 

11 


12 


13 




' ' ' i L. ' v 

030969'*? 

EM-34-3Data 

Site: Auburn Road/VLF Project Line: VLF //3 
TDD: 
Date: 

F1-8409-06 
1 0 - 1 7 - 8 4  

TX: 
RX: 

A. Angers, P. McGlew (EPA) 
L . F i t z g e r a l d  

This page contains all the data from the limited EM-34-3 survey. 
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MAGNETOMETER 

SECTIONS IN APPENDIX a 

METHODOLOGIES AND PROCE 

TABLES IN APPE1 

RECONNAISSANCE MAGNETOMETER 

3-1 (AREA A) 

3-2 (AREA B) 

3-3 (AREA C) 

3-4 (AREA D) 

J-5 (AREA E) 

DETAILED MAG RRECTED) 

3-6 GRID NO. 1 y^OUD FILL AREA 
3-7 GRID NO./l - pRfi^DUM] 

3-8 GRID NJO. 3 -<JOWN QAND^ILL AREA 

URES IN APPENDIX 3 

J- l  RECONNAISSANCE MAGNETOMETER SURVEYS 
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V 

MAGNETOMETER 

A detailed magnetometer geophysical survey was conducted over each of the four 

main source areas on site. The survey locations were based on data collected by 

NUS/FIT during the excavation of test pits, reconnaissance magnetic surveys, 

interpretations of aerial photographs and visual observations digsound disturbance. 

The main objective of the survey was to define areas likelVto contain buried drums 

and to provide data on which to base estimates of thyhumberdi possible buried 

drums. This information had not been generated b^^ preCbsus stu^i^s, but was 

deemed necessary for the Feasibility Study and any/errWal type abtions/ 

At each of the four major source areas (towr/landf^ll/tire^ump area, solid waste 

landfill and septage lagoon area), a grid wasS^ablished/using a transit to locate 

the perimeter lines. The remaining inner lines wo^e established by using a tape 

measure and measuring in from the suj^eyfctHaer^eteN^^ Each grid consisted 

of a series of parallel lines spaced ^t twenty focrtlrrtfew/als. The magnetometer 

grid over the town landill was approxim\tely^^acr^yisize and the grid over the 

tire dump was approximately 5J2ji£res. ̂ The gritfestablished over the solid waste 

landfill, including the septate iagoon^area)\was^approximateiy 6.0 acres in area 
(Plate 2). 

The magnetometer field sbr^ey was^onducTed using an EDA Instruments PPM-500 

as a portable field^magn^Wter,^d an EDA Instruments PPM-400 as a 

stationary magn^ic b^s«^tatiotVu Tfc^se instruments are sensitive to magnetically 

susceptible n^ueria(^such\s, steel, iron and magnetite which can enhance the 

local magnetibs^field. \sp4 iVoton Procession Magnetometers (PPM-500 and 

PPM-400) are ca^le of pleasur ing th is enhancement (anomaly) wi th two 

parameters: Total FieldSqjJ/Vertical gradient readings. Total field measurements 

are indicative of the combined enhancement of the magnetically anomalous 

features in the proximity of the instrument, diurnal variations due to solar wind, 

and micropulsations. Vertical gradient readings are indicative of the density of 

magnetic flux and are considered to be free from the effect of diurnal variations 
and micropulsations. 

J- l  
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Prior to conducting the field magnetometer survey the stationary base station 

magnetometer (PPM-400) was set up in a pre-established non-anomalous area (near 

0 vertical gradient or background total field readings). The PPM-400 was 

programmed to continuously record (twice every minute) the diurnal magnetic 

variations and micropulsations occurring on the day of the survey. Information 

obtained from the PPM-400 was used to electronically qorrect for the undesired 

variations of.the field data (PPM-500). 

To ensure the collection of reproducible results, the fie/ survey was conducted 

with the PPM-500 always oriented to magnetic north/ TotalNi^ld and vertical 

gradient readings were recorded at twenty foot ii^erva^Salongeach line and 

electronically stored within the instrument (PPM-5/)}SJn additiohsto recording the 

total field and vertical gradient readings, thyPPMysOQ^also recorded the date, 

time, station location (line and position nuf/)er)/pu estimated error for each 

station location. Field observations of metaiHferous objects exposed on the ground 

surface were recorded in a project logbook to en^le burhad anomalous magnetic 

sources to be distinguished from surf*(ce~"aneai!alousn^npttc sources. The field 

survey and data interpretation were Conducted bytraifte^ geophysics personnel and 

according to NUS SOG No. 31, Revisior 

To more fully characterize tfie magnetic characteristics of the major source areas 

with respect to shallow a(nd anomal^s^a total field and vertical gradient 

survey of gridded are^/ onsir^was^eotiduc^d. The survey identified numerous 

areas, shallow and dee^oosses^ng magnetic characteristics which appear 

anomalous. These^dnomalob^K^as ar^due to magnetic materials, the identity of 

which cannot l^isc^w^usii^ tlWechnique. Buried metallic waste containers 

(55 gallon dr/ns) ^ill altW- th^ earth's magnetic field at locations where it is 
buried. \ 

The magnitude and corrffg^jpation of the alteration will be dictated by the condition 

and quantity of disposed magnetically susceptible materials and its spatial 

distribution. The magnetic geophysical method does not by itself enable the 

distinction between metallic 55 gallon drums and other metalliferous debris, and 

this fact is an important limitation of the method. Magnetic contour plots of the 

survey areas are presented in Section 4.1 of this report along with an interpretation 
of the results. 

3 - 2  
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TABLE J-1 


RECONNAISSANCE MAGNETOMETER DATA 


(AREA A)* 


Station Number 
Line Position 

0 1  

01 

0 2  

0 2  

0 2  

0 2  

0 2  

0 2  

02 

03 

03 

03 

03 

03 

03 

03 

04 

04 

04 

04 

04 

04 05 

04 06 

05 06 

05 05 

05 04 

05 03 

05 02 

Vertical Gradient 

Reading (Gammas) 


5 

5.1 

4.7 

3.0 

29.1 

4.6 

13.8 

10.8 

2.1 

4.3 

* Remarks 

Metal Objects on Ground 

* See Figure J-l for location. 

3-3 
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RECONNAISSANCE MAGNETOMETER SURVEY 
(CORRECTED DATA) 
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TABLE J- 2 

RECONNAISSANCE MAGNETOMETER DATA 

(AREA B)* 

PPM5 3 9  # 2 0 0 3 9  B« 7 5  
1 0 - 0 3  1 5 ( 0 4 : 0 0
1 0 / 0 3  1 0 : 2 3 : 4 ?  
1 0 / 0 9  1 1 : 5 6 : 2 4  
1 0 - 0 3  1 5 : 0 4 : 3 0  
1 0 / 0 9  1 0 : 1 9 : 4 3  
1 0 - 0 3  1 1 : 5 6 : 2 7  
. " P # 4 3 6 5  

5 5 0 0 0 . 0  

7 7 5 . 3  	5 4 3 6 1 . 2  

- 5 . 4  


7 7 5 . 4  5 4 3 5 5 . 4  
1 . 7  

7 7 5 . 1  5 4 3 6 4 . 0  
4 - 3  


. 7 4 . 3  5 4 3 7 1 . 7  
5 . 2  

• 7 7 5 . 5  5 4 3 6 4 . 3  
2 . 4  

7 7 5 . 5  5 4 9 6 6 . 0  
1 6 . 6  

7 7 5 . 7  	5 4 9 2 3 . 7  

- 5 5 . 0  


7 7 5 . 5  	5 4 3 5 0 . 6  

- 4 . 3  


•  	 7 5 . 7  5 4 3 2 S . 0  

- 4 . 6  


7 7 5 . 2  5 4 3 5 4 . 7  
0 ' 3  

• • 5 . 1  5 4 3 9 2 . 0  5 4 9 4 7 . 3
-2.1 

7 .  4 . 3  5 5 1 3 2 .  1  
 7 3 1 . 0  5 4 3 5 3 . "  3 

1 0 6 . 5  4.0' 9 6 6 . 4  • 3 0 . 3  5 4 3 6 3 . 4
- 3 1 . 0  

7 3 0 . 5  5 4 3 6 7 . " 5  

- 4 . 6  4 ' 5  


7 7 5 . 3  5 4 3 4 7 . 3  

7 7 6 . 5  	5 4 3 7 0 . 3  •  3 0 . b  5 4 3 7 1 . 1  

3-5 3 • d 


' • - 7 . 0  5 4 9 7 2 . 1  7 3 0 . 6  5 4 3 6 3 . ' 3  

4 


7 7 6 . 3  5 4 3 6 1 . ' 6  	 7 3 0 . 3  5 4 3 5 # ! 6  
4 . 5  	 4 . 1  


60 

60 


60 


60 


60 


60 


60 


30 

90 


30 


30 


30 


30 


30 


100 

100 


100 


100 


100 


100 


100 


100 


1 4 0  # 1 3  

1 4 0  33 


120 .  3 3  


100 3 3  


3 0  3 3  


60 3 3  


4 0  3 3  


30 #24 

30 .  3 3  


100 33 


1 2 0  3 3  


1 4 0  3 3  


160 39 


1 3 0  33 


200 #30 

200 33 


1 3 0  33 


160 33 


1 4 0  23 


120 33 


100 	 33 


30 33 


• See Figure J-l for location. 



0 3 0 9 7 0 6  


TABLE 3-2 

(cont.) 


(AREA B) 


120 

7 3 0 . 3  5 4 9 3 4 . 3  120 


3 . 0  
7 3 1 . 2  3 4 9 6 2 . 1  

4 . 7  

7 3 0 . 9  5 4 9 7 0 . 3  

7 . 3  
7 3 0 . 9  3 4 9 6 7 . 3  

4 . 2  
7 3 0 . 9  3 4 9 6 3 . 2  

4 . 1  
7 3 0 . 3  3 4 9 6 2 . 4  

4 . 3  
7 3 0 . 3  3 4 9 6 3 . 0  

3 . 2  
7 3 0 . 3  3 4 9 3 3 . 9  

4 . 2  
7 3 0 . 6  3 4 3 4 9 . 3  

2 . 2  
7 3 0 . 3  3 4 9 3 0 . 3  

3 . 1  
7 3 0 . 4  3 4 9 4 2 . 3  

3 . 4  
7 3 0 . 3  	3 4 3 3 9 . 3  


- 2 1 . 2  


7 3 0 . 2  3 4 3 7 2 . 4  
3 . 2  


7 3 0 . 0  3 4 3 3 1 . 1  ,  
6 . 3  

7 3 0 . 1  3 4 3 3 3 . 3  
1 0 . 0  

7 3 0 . 1  3 4 3 3 1 . 3  
3 . 1  


7 3 0 . 0  3 4 3 7 3 . 6  
4 . 6  

7 7 3 . 3  3 4 3 7 4 . 1  
3 . 6  

" 7 3 0 . 0  3 4 3 7 0 . 3  
3 . 3  

7 3 0 . 3  3 4 3 6 7 . 3  
4 . 3  

7 3 0 . 4  3 4 9 6 2 . 3  
3 . 7  

7 3 0 . 4  3 4 3 6 3 . 4  
7 . 3  

7 3 0 . 3  3 4 3 6 7 . 3  
3 . 3  

7 3 0 . 3  3 4 9 6 6 . 6  
5 . 6  

7 3 0 . 1  	3 4 9 3 3 . 0  

- 2 0 . 7  


7 3 0 . 3  3 4 9 4 4 . 3  
6 . 6  


7 3 0 . 1  5 4 9 3 7 . 3  
3 . 3  

7 3 0 . 2  3 4 9 6 0 . 2  
4 . 0  

7 3 0 . 4  	3 4 9 7 0 . 3  

3  


7 3 0 . 6  	5 ­
9 


7 3 0 .  

160 

160 


160 


160 


160 


160 


160 


160 


160 


160 


160 


160 


160 


160 


1 3 0  

1 3 0  


1 3 0  


1 3 0  


1 3 0  


1 3 0  


1 3 0  


200 

200 


200 


200 


200 


200 


200 


1 0 0  4 6  

1 0 0  


120 


1 4 0  


160 


1 3 0  


200 


220 


2 4 0  


260 


2 3 0  


300 


320 


3 4 0  


3 4 0  

3 4 0  


3 2 0  


3 0 0  


2 3 0  


260 


2 4 0  


2 4 0  4 3 :  

2 4 0  


260 


2 3 0  


3 9 0  


3 2 0  


3 4 0  


I 


I 




0 3 0 9 7 0 7  


TABLE J-2 
(cont.) 

(AREA B) 

£20 320 # 3 7  
220 33 7 7 3 . 3  5 4 3 6 6 . 3  . 1 4  

5.2 
7 7 3 . 3  5 4 3 5 7 ! 7  . 1 4  

1 . 3  
7 7 3 . 3  5 4 3 5 3 . 1  . 1 4  

. 2. 1 
7 7 3 . 3  5 4 3 7 3 . 0  . 1 4  

4 ,  

3 2 0  2 4 0  # m  
3 2 0  2 4 3  3 3  

3 2 0  2 6 0  3 3  

3 2 0  2 3 0  '  3 3  

3 2 0  3 0 0  3 3  



0 3 0 9 7 0 8  


TABLE J-3 

RECONNAISSANCE MAGNETOMETER DATA 
(AREA C)* 

13.3 3 6 4 7 4 . 3  
3 2 4 . 3  

23.7 	3 3 3 3 1 . 0  
- 1 7 3 . 7  

1 3 . 4  	3 3 3 4 5 . 0  
- 3 2 . 3  

1 3 . 3  	3 3 4 3 1 . 2  
- 1 4 0 . 0  

2 0 . 2  3 3 9 2 1 . 7  
4 3 3 . 4  

1 3 . 3  	3 3 2 3 9 . 2  
-58. 1 

2 1 . 1  3 3 4 4 6 . 3  
1 3 . 0  

2 0 . 3  	3 3 3 6 2 . 6  
- 1 1 1 . 4  

2 1 . 0  	3 3 9 1 3 . 3  
- 2 7 . 3  

2 1 . 0  5 6 2 1 3 . 5  
1 0 6 . 3  

2 0 . 3  3 3 7 7 0 . 6  
26.7 

2 2 . 0  5 5 3 2 6 11  
3 . 39 9 5 3 3 6 3 . 3  

99 
- 2 3 . 3  

5 3 1 6 0 . 3  
- 2 4 3 . 3  

• See Figure J-1lor location. 



TABLE J-4 

RECONNAISSANCE MAGNETOMETER DATA 
(AREA D)* 

2 7 . . 0  3 3 7 3 2 . 6  
3 . 7  

2 6 . 3  3 3 7 3 1 . 3  
3 . 0  

2 6 . 7  3 3 7 3 0 . 6  
4.6 

2 6 . 7  3 3 7 3 0 . 1  
3 . 1  

2 6 . 6  3 3 7 3 0 . 3  
4 . 3  

2 6 . 3  3 3 7 2 3 . 3  
4 . 3  

2 6 . 4  3 3 7 2 3 . 3  
3 . 5  

2 6 . 2  3 3 7 3 1 . 3  
2 . 9  

2 6 . 1  3 3 7 3 3 . 5  
3 . 7  

2 6 . 4  	3 5 7 3 0 . 3  
- 1 . 1  

2 6 . 3  5 3 7 1 3 . 2  
1 . 2  

2 7 . 1  3 3 7 1 4 . 3  
3 . 3  

2 7 . 3  3 3 7 1 3 . 3  
3 . 2  

2 3 . 3  5 3 7 1 3 . 0  

* See Figure 3-1ior l o c a t i o n .  



0 3 0 9 7 1 0  


TABLE J- 5 

RECONNAISSANCE MAGNETOMETER DATA 

(AREA E>* 

PPM300 #£0039 B»33 
10- '10 9: 39s 00 
10' ' 10 1-1156t43 
10/11 13:26144 
10-10 9:59:00 
10/10 10:06:47 
10/11 13:26:49 
GP#4365 

• See Figure J-1 for location. 



0 3 0 9 7 1 1  

DETAILED MAGNETOMETER SURVEY 
(CORRECTED DATA) 



.  . 0 3 0 9 7 1 2  
K • . 

TABLE J-6 

CORRECTED DATA 


SOLID WASTE LANDFILL AREA 

(GRID No. 1) 




0 3 0 9 7 1 3  


1. 4 

TABLE J-6 i .. o  
page 2 of 19 , 1. 4 88 

1 1 .  
20 if 15 

39. 5 5 6 7 4 . 3 . 1 2  2 0 '  33 
1 2 . 1  

3 9 .  5 5 4 6 5 . 5  . 2 4  20 
- '66. 4 

55^61.4 ,79 
• 330.6 

-y, s  55*0.2.9 .14,  1 4'• 
6. 4 

-4'. 55610.1 .15 
.1 5 , 1 

. 19 5 
55348.4 .15 

5534.2 . ,13 
4 3 .  1  

e- er £- -3 T cr j cr 

5 7 .  4  
44 5 5 4 1 4 . 3  . 1 7  

8 4 , 3  
44 ~ cr cr 

5 46.  /  

2 7 . 4  
- 4 0 . 5  5 5 6 3 5 . 4  . 1 5  •1 PO S3 

? , 6 
- 4 0 . 5  5  5  6 • : : > 7 .  3  . 1 3  47 3 3  

1 0 . 7  
439 

•  - 4 0 . 2  5 5 6 7 3 . 3  . 1 2  3 3  
1 9 . 2  

- 4 0 . 4  5 5 6 1 3 . 3  . 1 2  180 38 
2 2 . 3  

- 4 0 . 7  5 5 4 9 6 . 6  . 1 5  j O  160 88 
3 4 . 1  

- 4 0 . 7  5 4 9 6 4 . 8  . 2 1  60 140 38 



030.9714 


TABLE J-6 
page 3of 19 

-4,;.. , 54"a". !. 

- 4 1.O '  5 • 1 8 44 .  4  

- 4 1 . 4  5 4 3 2 4 . S  

- 4 1 . 0  3 4 4 1 6 . 9  
- 2 1 5 . 1  

- 4 1 . 1  5 3 7 8 0 . 6  
- 4 3 7 . 1  

4 1 . 5  5 4 4 4 4 . 1  
-26  . 3  

- 4 1 . 3  5 5 4 6 2 . 6  

60 E'S 

2 4 '  60 40 03 

:. 9 jO 69 

>':• 6M 

04 AO 

100 

- 4 3  8 .22 100 
8 . 9  

- 4 3 ,  6  5 4 6 8 3 . 8  . 2 5  100 1 4 0  08 
- 1 9 2 . 9  

• 4 3 .  6  5 5 7 6 3 . 1  . 2 5  100 120 3 8  
1 1 7 . 7  

- 4 3 .  9  5 6 0 4 2 . 5  . 2 4  100 100 88 
130. 8 

- 4 4 .  3 - 5 5 5 4 8 .  4  . 2 3  
-1.19. 5 

ioo 80 88 

3 . S  b 3 8 4 . 0  . 2 1  100 60 88 
1 4 7 . 3  

2  5 6 7 5 3 . 1  . 2 0  100 4 0  8 8  
1 3 4 . 3  

- 4 9 ,  6  5 7 7 1 4 . 7  
332. 3 

. 8 6  100 20 88 

- 4 3 .  3  5 7 67 6 • 0  , 2 5  100 0 88 



0 3 0 9 7 1 5  

TABLE J - 6 

page 4 of 19 


-4 4 . 3  3 '7 7 70.  

i5b. 0 


4 4 .  2  5 8 1 4 0 .  1  


5 1 3 . 7  

- 4 3 . 3  5 7 4 9 0 . 1  


2 9 6 . 7  

- 4 3 . 3  5 7 1 3 7 . 9  


3 3 1 . 9  
- 4 3 . 7  	5 6 5 9 5 . 6  


1  *2.3  

4 4 . 2  5 5 6 3 3 . 3  

• ' 2 0 0 ,  3  

- 4 4 . 5  5 5 8 4 0 , 4  


i O  


2 3  


1 9  


2 1  


1. 7 


. 3 8  


. 2 3  


. 2 8  


, 2 1  


. 2 1  


. 1 7  


l 21 


120 


120 


120 


16' > 


160 


1 60 


160 


160 


160 


H; '".A 
:"i:4 

HH 

8 3  


8 3  


8 B  


1 0  8 8  


> 0  0 Q  


>•-; > > 3 3  


100 3 8  


1 2 0  S 3 ­

1 4 0  3 8  


- 4 5 .  

- 4 5 .  

- 4 5 .  

- 4 5 . !  

-45 ,  

- 4 5 . <  

5 5 1 3 3 . 3  

- 3 1 9 . 1  


5 5 2 S 6 . 7  

- 1 7 1 . 5  


55 1 4 3 .  7 '  

- 1 5 1 . 3  


5 5 2 7 ? . 8  

1 1 3 . 3  

5 5 2 8 1 . 7  
- 1 1 2 . 9  

5 5 4 7 2 . 7  
-66.  2  


- 4 5 . :  5 5 4 3 7 . 6  . ! 4  160 
 1 6 0  8 8  

.  - 1 7 . . 4  




0 3 0 9 7 1 6  


TABLE J - 6 i 4 
page 5 of 19 10. O 

180 4 I 09 
4 5 . ' 2  5 5 7 1 3 . 0  .  1 5  I. GO HH 

4 0 . 4  
- 4 5 . 3  5 5 7 4 ? . 9  . 1 7  180 

- . - 5 4 . 9  
- 4 5 . 3  5 5 5 7 6 . 8  . 1 7  180 

5 3 .  1  
-45 . 2  5 5 3 4 6 . 3  . 17 !. 80 68' 

-22. 1 
4 4 . 7  5 5 3 9 6 . 1  , 1. 6 1. 30 88 

- 2 1 . 3  

0 1 7 . 3  . 2 6  
- 1 4 5 . 5  

- 4 4 . 3  5 5 2 5 9 . 4  . 2 3  
"111.2 

- 4 4 . 6  5 5 4 0 0 . 6  . 1 4  
- 2 5 . 0  

- 4 4 . 4  5 5 4 2 4 . 6  . 1 2  
2 . 4  

- 4 4 . 4  5 5 4 3 3 . . 8  . 1 4  
4. 1 

- 4 4 . 5  5 5 4 9 2 . 3  . 1 4  
6 , . 3  

- 4 4 . 6 ' 5 5 5 1 3 . 9  . 1 4  
7 . 3  

- 4 4 . 7  5 5 5 2 1 . 2  . 1 4  
1 2 . 3 .  

4 2 0  

200 40  0  9 3  

3 3 0  83 

3 6 0  83 

200 3 4 0  '  8 8  

3 2 0  8 3  

3 0 0  3 8  

280 88 



0 3 0 9 7 1 7  


10 . 7 
- 4 4 . 3  55 = 1 3 4 . 3  .  J  - l  

TABLE J - 6 
page 6 of 19 

— 4 4 ,  7  
l o . :  

7 7 7 2 0 , 3  .  1  4  

- 4 4 . 6  5 5 5 2 0 . 4  . 1 2  200 
12. 6 

- 4 4 . 5  5 5 5 0 2 . 3  . 1 7  9 9  
. 3 . a  

4 4 . 1  3 5 4 6 9 . 2  . 1 4  9 8  
10. 6 

- 4 3 . 7  5 5 4 3 ? . 2  - 1 4  1 4 0  3 8  
'  '. " 7  

4 3 . 3  5 5 4 4 4 . 9  . 1 4  J - 2 0  90 • 

• 4 3 . 3  5 5 4 4 1 .6  . 1 5  
1 1 . ?  

- 4 3 . 6  5 5 4 4 9 . 4  . 1 4  2 4 0  
0 . 9  

4  . - •  5 5 46 1 . 6  . 1 4  260 
1 4 . 1  

- 4 3 . 0  5 5 3 5 3 . 4  . 1 6  220 8'•-! 
- 5 1 . 4  '  

• 4 3 .  1  . 5 5 4 3 2 . 1  . 1 4  
6 . 5  

• 4 3 . 4  5 5 4 1 6 . 1  . 1 4  32O  

8 8  

8 8  

8 8  

8 3  

3 8  

8 3  

8  

9 3  

8 8  

5 3  

8 8  

3 3  

3 8  

88 

88 

3 8  

88 

- 4 3 . 2  5 5 11 3 3 . 0  . . 1 4  9T> 3 4 0  88 
- t . 3  



0 3 0 9 7 1 8  


4" .  ^ i -V" 

•47 4 ' . . '  

TABLE J - 6 
page 7 of 19 - 4 "  

. - 1 0 3 . 0  
1 4 0  420 #i~3 

- 4 :  3 6 7 3 2 . 6  . 3 0  2 4 0  4 7'4 33 
319.6  

• • 4 "  36 ' - ? 2 3 .  9  . 6 1  2 4 0  
464 . ,  3  

7 3 9 8 . 1 . 2  . 7 9  2 4 0  •TP 
• • 4 3 3 .  7  

-4:  2 4 0  

3 4 . 3  

- 4 2  :;cr 1I-351 — O 
0 

# 1 9 7  
38 

-41 2 19 88 

-41 

-41 , 

- 4 1 .  

- 4 1.  

-41; 

3  3 3 0 2 4 . . 3  
— 4 0 . 6  

5  3 4  " /  0 ' 3. 3  
1 6 9 . 2  

6  5 4 0 9 5 . M  
'  - 3 9 . - 7  

6 ' 5 5 0 5 3 . 9  
' -113.2 

A "7 

. 16 

*•;< c\­

2 4  

1 P> 

26<2> 

260' 

260 

40 

80 

t O0> 

88 

88 

88 

88 



0 3 0 9 7 1 9  

•  1. I S  

TABLE J - 6 

page 8-19 




:  0 3 0 , 9 7 2 0  


. . .  •  - ! .  J O. 3  
TABLE J - 6 > . ?  9 4 5 3 6 . 3  3i  
page 9 of 19 

5 6 . 0  - 5 5 7 3 3 . 3  - 2 4  300 
i0 2 . 4  

5 6 . 5  5 5 c , 2 2 . 6  . 1 3  3 0 0  
•• i f . 1 

3 5 , 9  9 6 0 1 8 . 3  • •  3 7  4 0  
q q  q  

7 6 . 3  

5 5 . 0  5 6 2 3 0 . 2  
1 6 5 . 9  

4. 
4 2 0  

4261 
3 3  

5 4 . 9  3 6 3 49 , l  
3 7 . 4 .  

4CiQ 3 d  

5 4 . 6  5 6 7 6 5 . 7  
•T -J 

3 8 0  88 

5 4 . 3  5 6 3 3 9 . 9  
9 7 . 0  

lc; 3 6 < . >  8 0  

5 5 . 0  5 6 0 1 7 . 7  
11 .1  

14 3 2 0  3 4 0  88 

5 5 . 3  5 5 8 7 0 . 1  
1 9 . 5  

14 3 2 0  8 3  

5 5 . 5  5 5 9 2 3 . 9  
-37 • a 

1 5  3 2 0  3 0 0  00 



0 3 0 9 7 2 1  


TABLE J-6 
page 10 of 19 

4 . a  

- 4 . 7  
3 4 . 7  	5 5 1 1 7 . 2  

- - 4 6 .  a  
3 4 . 5  	5 5 1 7 6 . 7  

6 5 , 5  
3 4 . 5  	5 5 3 0 9 . ' 3  

~ ~ -i. T 
3 4 . 6  5 : 5 5 7 3 . 5  

1 6 7 . 0  
3 4 . 6  	5 5 6 3 7 . 5  

4 . 5  	3 5 3 5 7 . 0  
- 9 6 . 5  

4 . 3  	5 5 0 9 1 . 4  
- 2 4 3 . 2  

4 . 2  	5 5 2 1 4 . 0  
- 9 3 , 9  

4 .1  55424.9  

- 3 4 . 2  	5 5 5 2 0 . 4  

" 4 . 4  3 6 0 3 6 . 7  
• 3 9 . 0  

> 4 . 2  5 6 2 8 7 . 0  
3 9 . 3  

la • r> SA.aoo o 

1 4 

1 7  

1 9 '  

16 

16 

16 

18 

1 =: 

..I., 

1 

1 

3 4 0  3 8  

3 4 0  88 

3 4 0  88 

3 4 0  260 89 

3 4 0  330  

3 4 0  ••:> 88 

3 4 0  : o  9 8  

Ta<-> 



-

0 3 0 9 7 2 2  


TABLE J - 6 
page 11 of 19 

•H 

7 . 4 , 4  " : 7 0 9 3 .  :  

l3  L  . , ?  
34.3 	56322.3 

~ L ~ . 7 
3 4 . 4  5 c 5 4 4 . 0  

1 6 7 . 6  

T4..4 5: ;  4 
3 1 1 . 4  

73.7 	37207.1.  
2? 1. 3 

-74.  4 
-33.4 56443.6 

190. 1 

- 3 3 . 5  5 5 6 0 9 . - 4  
-203. 4 ' 

•33.3 '56094.3 
76. 6 

••33.1 56173.9 ,  
26 . 6 • 

• -••2 •  7 ,6252.7 .  
5 3 . 3  

- 3 3 . 3  	5 5 9 3 3 . 3  .  
-94.8 

.• • i • • 

I. 4 3 45 

20 3 4 0  

3 6 1  
367' :::Jci 

: 1. 

! 4 

1 7 '  

21 

380 
7 8 0  

7 8 0  

*80 

3 8 0  

3 8 0  

6b 

88 

#327 
0  3 3  

• 0  8 3  

88 

6 0  3 8  

3 0  .  3 8  



0 3 0 9 7 : 2 - 3  

TABLE J - 6 
page 12 of 19 

:  .  5  . 1 9  *RC 
5  T .  3  

........ _ ... _ , 4 

3' 5 4 1 5 ,  1  

-34.2 
:1. ? 1362 4. 1 

- 3.'> A 

4 4 ' .  4  
:1  .  l  !  ' 3  £ • .  3  

3 7 . 9  
- 3 1 . 3  55996 .0 ­ - i r , . ; ­ 19 0  S 3  

~ 9 9 . 3  
• 3 1 . 6  5 6 6 6 1 . 3  4 0 '  '  16!") 33 

1 2 3 . 3  
• 3 1 . 7  5  - " ' 3 , 7  4 . 0 O .  1 4 0  98 

3 9 4 , 1 '  
• 3 1 . 7  5 6 2 5 6 . 6  4.r>O 1  3 ' .  • .  9 0  



• 0 3  0 9 7 2 4  


TABLE J - 6 1 , 4  5 6 0 ' * 4  .  7 . .  4  

page 13 of 19 
1 3 6 .  6  

1 , 1  5 6 1 1 1 . - 5  . 1 8  40' 
- 5 4 . ' 5  

0 . 5  5 5 7 6 2 . 8  . 2 1  40' 
• • • • 7 2 .  4  

1.  i. c"Z~'36;-5 .  14 

.12'! :-'i 
i: •  

5?c?l . 8 
-6 1. 3 

5 6 1 4 1 . 3  
4 0 . 1  

5 6 4 = 5 3 .  1  
101.2 

-•2?- ,  4 56083.8 
-158.6 

-27.0 	53723.8 
-113,3 

166, 3 

- 3 3 . 3  5 5 3 5 7 , 3  
0T, 3 

•  3 6 0 , 5  
- 2 ? ,  1  5 6 0 9 4 , 4  

- 1 2 4 . 4  
• 2 8 . 8  3 6 7 6 3 .  1  

195J =* 

4 8  

i 9 

4 2 0  

4 2 0  

4 4 u  
44t> 

4 4 0  

4 4 0  

4 4 0  

3 8 0  

4 - 0 0  

42 0  

4 2 0  
42 0  

4 0 0  

3 8 0  

3 6 0  

8 9  

8 8  

8 8  

# 3 9 3  
88 

88 

8 8  



0 3 0 9 . 7 2 5  


TABLE J - 6 3 5 6 ' " ' '  .  .  19  
page 14 of 19 - 1 8 . 7  

5 6 2 6 7 . 6  . 3 6  
•  3 1 8 . ' 3  

36038.2 .15 
3- '~i. 3 

2 5 9 1 . 2 . 6  . 1 4  
28. 1 

3 5 4 1 7 . 4  	- l o  
•  - 4 9 . 3  

i:v 

4 4 ' '  

4 4 0  

4 4 0  35 

440 

440 

3 8  

88 

7 7 . 3  3 5 9 5 1 .  1  . 1 . 5  460' 1 . 4 0  88 
.21.2 

2 7 . 4  ' 5 5 4 1 5 . 9  . 2 0  4 6 0  160 3 8  
• • • - 3 0 .  0  

2 7 . 5  5 4 9 9 5 . 4  . 2 9  4 6 0  .180 88 
- 2 3 ' ? . 7  •  

2 7. 7  5  5  43 3. 6  , 2 1  4 6 0  200 88 
- 1 2 5 . 0  

. 5 . 0  3 5 3 4 1 . 9  , 2 5  4 6 0  88 
-110.2 

: 7 . 7  5 5 0 9 9 . 4  . 2 5  4 6 0  2 4 0  88 
- 2 3 6 . 5  

: 7 . 1  5 5 7 4 1 . 8  . 1 8  4 6 0  260 88 
- 3 8 . 3  •  

1~ .. 7 4. . "'7 a AO ?PC) 9.8 



0 3 0 9 7 2 6  

TABLE J - 6 
page IS of 19 



0 3 0 9 - 7 2 7  


TABLE J - 6 

page 16 of 19 


* r*t -r 



• 0 - 3 . 0 9 7 2 8  


- - 1 7 3 . 4  

TABLE J - 8 • 2 ? . - 3  5 6 4 2 3 .  4  .  ' ?  
- 3 2 9 . 7  

page 17 of 19 • 2 5 . 4  5 6 4 8 5 . 2  . 6 4  j20 - 1 

4 6 9 .5 
- 2 5 . 7  5 5 9 0 7 . 9  . 1 5  5 2 0  

. 2 5 . 8  5 6 0 6 8 . 0  . 2 5  
201.3 • 

- 2 6 . 1  5 5 6 3 8 . 7  . 2 2  •J .L. 4 0  8 8  
166. 6 

• 2 6 .  4  5 5 9 11 . 6  . 2 5  
- 9 8 . ,  : •  

- 2  6 . 0  5 6 1 9 8 . 4  . 1 4  

• 2 5 . 5  5 6 2 4 1 . 9  . 2 0  
- 6 8 . 5  

- 2 5 . 5  5 6 2 4 8 . 2  . 1 4  
1. a 

: 2 5 . 5  5 5 9 9 9 . 4  . 1 , 6 .  
1 5 . a  

- 2 5 . 0  5 5 3 9 7 ,  4  
•117.2 

• 2 4 . 9  5 5 8 6 1 . 5 .  
I34, ~ 

5 6 0  4 2 0 - # 5 2 5  
5 3 7 8 2 . ' 9  33 5 6 0  4 2 0  3 8

'1 



: 0  3 0  ' °h2 9 


TABLE J- 6 

page 18 of 19 




TABLE J - 6 

page 19 of 19 


2 4 0 . 9  

.u 5 7o6 8 . 0  


3 0 0 . 2  

3 . 3  	5 6 1 4 5 . 4  

- 5 4 . 9  

3 1 . 1  

7 . 2  	5 6 6 6 5 . 7  

—  
2 . 4  	5 6 0 8 4 . 4  

- 2 4 . 3  
5 . 0  5 5 7 8 0 . 1  

- 1 2 6 . 3  
- 2 9  6 2 2 4 . 4  

4 3 . 1  

4 . 6  5 6 5 0 1 . 7  

24 


18 


1 9  


14 


1 9  


1 7  


5 9 0  


5 8 0  


5 8 0  


5 3 0  


600 


600 


600 


600 


600 


600 


600 


600 


4 0  


140 


120 


100 


80 


60 


4 0  


20 


0 


66 


89 


88 


88 


88 


88 


88 


88 


88 


88 


88 


88 


, 0 3 ;0973 0 
s " .  ! ?  ;  '  ' • » r ' / 

- 2 4  

- 2 4  

2 -l 

- 2 4  

30 4. 1 


. 7  5 7 5 3 4 . 5  
162. /  


. 4  5 7 2 3 7 . ?  

1 3 7 . 0  


. 4  564 4 7 .  4  

74 . 3  


. 4  3 6 7 2 3 . 7  

1. 2 




0309W1 


TABLE J-7 
CORRECTED DATA 

TIRE DUMP AREA 
(GRIO No. 2) 



0 3 0 9 7 3 2  


TABLE J- 7 

page 2 of 16 


. j  • • 

' 4 1 . 9  5 5 9  3  , 1 5  

3. >"> 

: 4 1 . 9  n 5 v 5 6 . 5  . 1 2  


7 . 4  


* 4 1 . 7  :2 " 1.9  . 1 4  

2 . 8  


> 4 1 . =  T - 5 7 9 4 .  7  . 1 4  


i s .  2  


' 4 1 . 9  5 5 ^ 9 4 . 2  . 1 4  


• !. 

I 2« O 

> 5 9 1 5 .  4  . 1 4  


11.4 
• 3 4 2 . 6  5 5 9 31.9 .13 


12.4 
3 4 2 . 4  	5 5 8 4 8 . 9  . 1 5  


i.-r 

34 2 . 1  5 5 9 3 6 . 3  .1  


62, 9 

3 4 2 . 0  5 3 9 4 2 . 7  . 1 4  


10 . 9  


3 4 2 .  4  5 5 9 9 8 . 3  1 8  


4 6 . 5  
3 4 2 . 3  5 6 0 0 8 . 4  1 2 '  

7 4 . 7  
3 4 2 . 5  5 5 9 5 8 . 6  . 1 4  


> 4 2 . 6  3 5 9 1 7 . 3  . 1 7  

... 1 *7 O 


3T30 

1 4 '  

1 2' 

1 .  

,:o 


40 


4 0  

4 0  


# 2 3  

88 


od 


3 8  


9 0  


88 


68 


88 


88 


•  8 8  


88 


88 


88 


88 


88 


# 4 4  

. aa 




0309733 


TABLE J-7 
-r r-er.jqfja t 7' 

4. 6 

1 

page 3 of 16 

41" 

47  

i 

3 

r 5 a 
2 1 . 9  

5 5 7 8 7 . 7  
6 2 . 3  

.  1  5  

. 1 7  

! A 

44) 

4 0  

i :  4  5 5 7 4 1 . 5  
7 8 .  

9  5 5 5 6 3 . 5  
- 3 8 . 6  

, u  08 

5 '  5 6 0 8 0 . 6  5 . 4  i 4 0  88 

- 3 4 2  : 5 6 1 5 . 1  . 1 7  220 88 

7 4 :  

* 4 :  

7 4 :  

74: 

5 8  5 5 6 7 E .  1  . 2 6  
1 1 6 . 9 '  

5 4  3 3 9 1 4 . 0  . 2 5  
11 7 . 4  

: . 0  ' 7 5 6 9 4 ,  1 - . 1 7  
- 6 9 . 5  

. 5  5 2 7 4 6 . 4  . 2 4  
- 9 8 . 0  

.. <?•' r~=7.100 1 

6O 

' ( ) ( )  

ISO 

160 

1 4 0  

8 3  

88 

8 3  

88 



0300/134 


: • 4 
••21I  

4 

TABLE J - 7 
page 4 of 16 

- I 43. 4 
342.5 553c*?.:7 

I. 1 
342.? 35938.5 1 4  

1 4 . 4  
3:4 3, j. 55088. 8 1 7  

• • • 2 3 . 2  
3 4 2 .  S  5 5 4 2 8 . 4  

-11.2 
484 

- 4  . 5  2 6 O 0 4 .  2  
1 3 . 8  

rq.-, m 

> 4 3 . 4  5 3 9 9 , 6 . 1  
6. 1 

14 
1- • 
100 

>80 
>30 

4 1 0 4  
88 

• • ' 3 .  1 .  5 5 9 8 0 , 9  
4 . 3  

14 1 9 8  

; 4 2 . «  3 5 9 6 1 . 1  1 =; .1( 

> 4 2 . 4  5 5 9 4 3 . 3  1 :  100 9fi 88 
2 7 . 5  

> 4 4 . 7  5 5 8 0 5 . 0  1? 100 >00 88 

"ilA 
. 4 2 . 5  

=• z; 4 ,er 4 



. 0 3 0 9 7 3 5  


TABLE J - 7 

page 5 of 16 


4':;: . 1 


I . 1 


.•1 50
" 4 J ;  
' 99. O 

: i: 

- 2 1 . 4  
5 5 8 8 4 , 4  

1 3 . 3  
55546. 2 

'  " 3 1 : , I  


200. 6 

3 4 2 . 1  3 6 0 0 1 . 0  

4 .  4  

3 4 2 . 3  5 6 2 1 4 . 6  

7 8 . 4  

3 4 2 . 5  	5 5 7 0 1 . 0  

-151.6,  
3 4 2 . 5  5 6 0 7 0 . 4  

13.5 
3 4 2 . 3  	5 6 0 3 3 . 2  

- 4 5 . 5  
3 4 2 . 5  	5 5 9 0 9 . 4  

- 2 6 . 0  
3 4 2 . 6  5 5 8 9 . 4 . 0  

1 


1 4  i 


ioo 

1. oo 

120 


, 17 


18 120 


20 120 


i 


I. 4.' 

2 4 0  


26*3 


280 


300 


320 


88 


38 


03 


1 2 

93 


83 


66: 

8 3  


88 


88 


3 8  


88 




0 3 0 9 7 3 6  


-13.4 
1 2':.' 

21.2 
TABLE J - 7 ! . 9  55987.  1 .  ' i2  120 330 88 
page 6 of 18 

140 380 #145 
34 . 3  3 :  140 380 38 

7. 0 
34 .1  53968.0 .12 140 360 38 

7.6 
34 .3 55939.0 .16 140 340 88 

9. 9 
34:  .9  55876.1 .15 140 320 88 

1 .L . 1 

55996.8 .20 
74.6 

53865.3 .15 
- 33 • 6  

56133.2 .23 
124.3 

55831,7 	,22 
-75.6 

•56034.0 .22 
77.5 

55921.7 .20 
-42.9 

56268.7 .21 

"342.a 

-342.7 

-342.3 

-342.  

-341.  

342.  

160 

160 

160 

160 

160 

160 

160 

20 

_40 

60 

80 

100 

120 

140 

83 

88 

88 

88 

88 

88 

88 



0 3 0 9 7 3 7  

l j.<: . 

341. 9 56246,6 i ieo 

•i6. .'* 


TABLE J - 1  


page 7 of 16 


-79.6 
3 "4 '•"> .8  55886.1 

14.  1 

J,  40 •.7 55777 'V 


-133.7 

*40 4 55956.6 


-69.9 

>40 3 55830.9 


-45.6 
"40 1 55961.0 

18. 3 


,  17  


15 


26 


•"*>^ 

19 


1 7 


19 


.16 


.14 


160 


160 


160 


160 


160 


160 


180. 


180 


180 


I S O  


180 


hh 


68 


an 66 


88 


88 


1SO 


1 60' 


14,0 88 


120 88 


100 88 


80 88 


60 38 


40 98 


20 88 


341 


341 


341 


341 


342,  


342,  


A 56161. B 

-14.8 


6 56069.7 

- 11. 1 


6 56392.4 

244. 8 


7 56170.5 

' '  75. 2 


1 55856.5 

-76. 2 


4 56102.5 

8 4. ? 

>39 8 55972.0 .1^ 180 0 88 

70. 1 




0309138 


TABLE J - 7 

page 8 of 16 


-340 

- -75.  4 


-339,  55883.1 .19 

-40. 6 


-340.  55985.9 .19 

-35.6 .  


-340.  55848.4 .16 

•  - 1 6 . 1  


•340.  	 55753.4 .23 

-83. 2 


•340.  	 5 5 8 1 3 . 6  . 2 3  

-70,1 

-340.  56116.3 ,15 
2 1 . 2  

6.2 

'9 .3 56024.1 .14 


9.5 
38.8 56283.0 .27 


154.2 
38.7 	55934.6 ,25 

-184.1 
38.8 56155.5 ,14 

15.5 
38.9 	55942.1 .17 


-23.7 

38.8 .55805.3 • .  23 


-71.5 

38. 4 55862.2 .20 


200 


200 


220 


~?r>o 

.220 


220 


790 


40 


SO 

100 

1. 20 


140 


280 


260 


240 


220 


200 


180 


160 


-.1 ao 


86 


H H 

I-'.i 


88 


88 


38 


88 


88 


38 


38 


88 


88 


88 


88 


88 


88 


88 


an 




030973,9 


S3 
/ -•. cTABLE J- 7 


J.38.  0  56171.  . 6 , 27 	 P("i R8 page 9 of 16 
 160. 7 

.8 56067.8 .14 220 PR 


11.0 

*38.2 56111.2 .23 38 


-78.  1 

*38.4 55957.3 ,18 


-39.  4 

'38.2 	55819.3 ,24 88 


-243.1 


170. 1 

55989.2 .15 260 300 
 88 


0. 2 

56079.4 26 
 260. 280 88 


105.9 
260 260 88 


-69. 4, 

34. 6 55945.8 21 26O 240 88 


-9.1. 0 

'4 .4 56317.6" 29. 260 220 
 88 


208.5 

'4 .5 56462.5 29 260 200 88 


296.3 

r4.4 55999.7 1 7 7AO 1Rf-l OB 




0 3 0 9 7 4 0  


TABLE J - 7 

page 10 of 16 


!. 4 


1. 7 


2 1. 

16 


34. 2 "56190. 4 

-1.7 


34.2 	55850.7 
121.6 

34.4 	55942.3 

-76.  9 


34.  4 55718.2 

-98. 7 


34.4 	"55571.3 

-94. 1 


34.4 55671 


a \ 
58.3 


'6000.7 .27 

-71.8 


'55986.3 .22 

-64.5 


9 56030.5 .20 

59.  1 


5.0 	55634.6 .29 

-229.9 


34.9 	56074.6 .27 

121.2 

34.6 	56077.5 .26 

-99.I  


34. 5 	56121. 7 . . 22 

40. 9 


35.0 56073.5 . 14 

6.3 

34.8 56254.5 .28 

186.2 

35. O - 56 187. 3 ". 70 


26'.' 


260 


260 


300 

300 


300 


300 


300 


300 


3.or» 


140 


120 


100 


4<.) 

89 


9S 


o9 


99 


98 


98 


•320 

320 


300 


280 


260 


240 


0 #280 

83 


#297 

88 


88 


88 


88 


88 


op • 




0 3 0 9 7 4 1  '••i. => 
•:3 J . 4 


TABLE J - 7 

page 11 of 16 


-2?. 2 

••334. 5576 7.8 .16 


-335.0-55725.9 .16 


55615.9 .14 

-6. 6 


55436.5 .21.  

-194.7 


55953.7 .26 

120. 1 


56137.9 14 


'5 . 0 56097.5 .24 

.  -79.6 


'4 .8 56201.7 .16 

51.5 

"4.6 	55897.3 .18 

-35.3 


74.  3 55902.9 .19 

,  -50.7 


'4 .8 56135.1 .20 

91.7 


'5 . 1 56145.0 .19 

34.4 


"4.9 56066.5 .17 


:no 

'oo 


300 


;.0<"> 


320 


320'  

340 

340 


340 


340 


340 


iao 88 


.  160 


140 88 


83 


100 88 


80 88 


60 88 


280 88 


3O0 88 


320 88 


320 #331 

320 88 


300 88 


280 88 


260 RR 




0 3 0 9 7 4 2  


TABLE J - 7 

page 12 of 16 


-51. 7 

55516.6 


-19.6 

55769.7 


-24.6 

13.0 	55840.3 

-34.9 
52.8 55980.5 

7 


52.5 	55850.5 
-235.8 

52.5 55986.0 
-287.9 

'1 .9 55773.3 
-174.4 


'2 .3 55955.8 .17 


'2 .2.  55857.7 .23 

-80.8 ' 


'7 .1 SAQOA A f lS 


>60 


560 


>60 


•60 

:.60 


:60 


•60 


60 


'80 

580 


ron 


180 88 


.00 	 88 


:so 88 


240 88 


260 . 88 


280 88 


300 88 


320 88 


320 #365 

320 	 88 


oa 




0 3 0 9 7 4 3  


TABLE J - 7 

page 13 of 10 


140 88 


160 88 


180 #392 
330.4 54263.2 130 88 


-496.7 

329.8 	54987.8 420 160 88 


-765.7 

330.0 57911.8 420 J. 40 78 


.  297.7 

330.0 57609.6 420 120 88 


20.2 

329.5 5 6543.8 420 100 88 


17.3 
329.0 55916.2 420 80 88 


-132.9 

Q er,Ai A 1 r> nt-i A>r> 




C3097.11 


TABLE J - 7 

page 14 of 16 


-328.  9 56'1 1'7 ,  9  .16 

54.6 


-329.0 56236.6 . 15 

-7. 6 


-329.0 56129.4 .15 

6 .0  


-329. 2 56111. 3 .17 

-19.0 


-329.3 55971.3 .19 

-6.2 


•329. 3 56327.7 .32 

286.3 


-330.2 56118.9 .14 

2.7 

329.7 56090.7 .19 

75.7 


-329.8 56005.2 .19 

45. 1 


-329. 5 55861.  1 . 24 

-128.6 


-329.8 	56073.4 .21 

-109.9 


•329.5 	55877.6 .24 

-204.0 


•330.5 56571.7 
56.0 

•330.4 57305.1 .21 

167.3 

•330.  1 578 


'28.9 56296.6 
121.2 


S28.9 56123.3 . 14 

1 .8  


'28.8 55936.9 .17 

-55.8 


>28.1.56021.4 .21 

78.3 


;28.8 56053". 8  .14 

11.7 


>29. 0 56157.9 .17 


420 


420 


420 


420 


420 


440 

440 


480 


480 


480 


480 


480 


-20 

--40 

—40 
-40 

88 


88 


88 


83 


R8 


#404 

38 


140 #414 
140 


120 


1oo 


80 


60 


40 


20 


0 


-20 


-40 


38 


08 


88 


38 


88 


88 


88 


38 


38 


88 


-40 #424 
-40 

-20 


-0 


20 


40 


60 


88 


88 


38 


88 


38 


88 


http:C3097.11
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TABLEJ-7 
page 15 of 16 

325.5 36354.1 2 1  
151.7 

328.3 56328.8 1 4  
-6. 1 

327.9 56546.9 17 
-14.3 

328.2 56370.8 
-102.6 

323.4 56921.3 
158.5 

328.1 56756.9 
17.3 

329.0 56392.1 
5.2 

329.0 56031.6 
—162.6 

328.6 56162.4 
32.6 

328.8 56119.6 
-90. 3 

328.9 55843.6 
-78. 1 

328.9 55866.3 
-56 

323.9 55927 
-69.7 

323.9 56135.3 

0. 4 
12 56860.4 

168.4 
56365.4 

-31. 1.  
28. 9"  55971.2 


-287.1 

329.2 	56468.7 . 15 

-7.8 
328.4 	57081.5 .20 

-30.0 

329.2 56860.5 .19 
92.3 

328.6 56922.9 .66 
440.9 

328.8 	56544.3 .13 
-14.0 

328.6 56545.2 ,2 l '  
187.5 

178. 4 55R4P. B . 1<9 

430 

430 

480 

480 

520 
520 

52o 

520 

520 

520 

520 

520 

540 
540 

540 

540 

540 

«=;4r> 

100 HH 

120 88 

140 88 

160 

-40 #446 
-40 38 

-20.  38 

-0 88 

20 98 

40 88 

60 38 

80 88 

100 88 

120 88 

140 88 

160 88 

120 #457 
120 38 

100 88 

80 88 

60 88 

_ 4 A  QO 



-03 A97 4 6 


table J - 7 
page 16 of 1ft 

:2B.5 55256.8 
-234.7 

:28.7 55371.4 
-87.3 

528.4 	56102.4 
- 1 . 1  


*28.2 56035.8 
-36.5 

*23.2 	56156.0 
. -68.5 

527.  7  	56426.5 
93.  4 

'28.3 56466.2 
233. 5 

527.7 	55230.1 
-335.4 

27.2 55657.2 
-155.1 

*27.4 56840.6 
3 40.4 

527.4 	56402.0 
-91.0 

527. 4 	56541.9 
19.6 

>26.  9 56097.2 
31.9 

I 

I 

I 

I 



TABLE J-8 
CORRECTED DATA 

TOWN LAWFUL AREA 
(GRID No. 3) 

PPM50C 20030 B--0O 
10/20 10;06:00 
10/20 11:05:44 
10/29 L5:17:31 
10/28 10 06: 00 
10/28 10 23 s 20 
1.0/29 15 17: 58 
0P#4365 

56000.0 



0 3 0 9 7 4 8  

0 i; 

120 33 


•356, 55107.0 .32 1^0 38 

TABLE J - 8 -17?.0 

page 2 of 11 54979.7 .22 160 88­

-171.5 s 

54123.5 .85 0 180 88 


-472.5 

2o 18O 416 


54793.2 	.27 ?o 130 38 

-17.1 


-80 #30 

-80 68 


'  8 8  


88 


4795.2 2.7 70 

-449.9 


54356.5 .68 
 -0 83 

454.8 


0 54539.4 .33 
 20 88 

-335•3 


56.  8  55092.9 .28 
 40 88 

-194.2 


7 55465.0 .27 
 60 88 

-196. 0 


• 56. 3 5 
55840.9 .31 
 80 88 

94.3 

o ,  3 55482.7 .38 40 100 88 

219.6 

556. 3 54380.5 40 120 88 

-293.3 


556. S 55527.5 . 19 
 40 140 88 

-153.8 


559.  4 55830.5 .18 
 40 160 88
iiA =: 



0 3 0 9 7 4 5  


TABLE J - 8 

page 3 of 11 


• j3- i  


54 


54 


I'wJ--. 

-310.1 

57606.9 .99 


723.2 
7 55795.2 1.0 

'  -346.1 

9 55998.5 .54 


375. 2 

6 55857.9 .17 


•  54.2 

7 56042.6 .34 


144.5 

,0  56317.1 .16 


40.9 

0 57150.2 .15 


-13.9 

,  S  57592.1 .54 


-164.9 

i3  57868.1 3.1 


205.7 


ou 


60 


60 


60 


60 


80 


-20 

-40 

-60 


-80 

-100 

-60 

83 


88 


88 


88 


88 


88 


88 


88 


88 




; 0:3:0.9 75 0 

_ji.8 


294,  4 

3 57105.3 18 


TABLE J - 8 -23. 9 


page 4 of 11 1 57388.0 19 

204. 9 


2 56347.9 .21 

—163.3 


.9  56599.4 .26 

-135.4 


-353.0 55971 

-271.7 


2 54848.9 1.1 

-301.7 

4 56286.9 6.3 
411.4 


3 56241.3 .27 


- 	 1 55659.4 .45 

-334.0 


,  2  55799.  1 .17 

- .48.5 


6 56156.0 . 26 

-130.3 


6 	56067*.9 

87.-9 


56130.4 .  
74. 0 


56389.8 .28 

172.  4 


76312.9 . 14 

-12.7 


.0  56017.7 . 31 

•  244.3 

43.8 	55933.2 .  
19.5 

44.0 	55605.6 . 16 

' "20.7 


43.7 	55446.8 .38 

-168.2 


43.6 	55477.0 .30 


743.8 	55863.6 . 29 

-307.4 


743.3 56835.8 . .  
248.9 

7 4 7 . 9  5 6 4 6 5 . S  .  

80 


30 


100 


100 


100 


100 


100­

100 


100 


100 


100 


1nr> 

340 


320 


300 


280 


260 


240 


*20 


200 


180 


1 


88 


88 


88 


88 


88 


88 


88 


88 


88 


Qfl 




6 $ o S 7 5 i  

TABLE J - 8 

page 5 of 11 


'62.5 4.5 
191.1 


' .8  57035.9 .87 

455.9 


>2.0 56191.4 .23 

-67. 4 


J40-.  9  56571.5 .28 

258.5 

341.5 56568.5 .31 

295.0 

341.  4- 55926.  1 .24 

-193.3 


341.2 	56005.8 .19 

-82.5 


341.3 	55933.3 .25 

-96. 1 


341.6 	56210.5 . 19 

-34.2 


341.7 56337.0 .25 

129.8 

120 


120 


120 


120 


120 


120 


120 


120 


120 


120 


120 


200 


220 


240 


260 


280 


300 


88 


88 


88 


88 


88 


88 


83'  


88 


88 


88 


88 


88 




• :  0 3 0 3 7 5 2  


-341.6 
-206.3 

140 340 #142 

TABLEi- « 
page 6 of 11 

••-341 . .5 	560.10.  6 
77. 9 

-341.2 55843.4 .24 
-179.6 

-351.4 56091.0 .27 
-63. 0 

-340.5 56533.2 
147. 7 

-340.8 56310.2 
-379.6 

-341.2 56879.6 

346.7 57276.2 .22 
141.7 

340.0 57662.4 1.0 
180.0 

340.6 	56247.8 .33 
-•113. 0 

340.4 	55850.8 .22 
-182.9 

340.0 	56131.4 .23 
-138.7 

340.5 56463.3 .14 

'• -28.4 


340.4 56960.7 .25 

' •3.6 


1 40 

140 

140 

140 

140 

140 

160 

160 


160 


160 


160 


160 


160 


340 

280 

260 

240 

20 

40 

60 

80 

100 

120 

140 

160 

180 

33 

88 

88 

08 

88 

88 

88 

88 

88 

88 

88 

88 

88 
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BOREHOLE GEOPHYSICS 


This appendix explains the objectives, procedures and data interpretation of the 

borehole geophysical investigation conducted by NUS/Flt and the United States 

Geological Survey (USGS). The main objective of these" investigations was to 

define fracture zones within the bedrock formation and tc/aelipteate, if possible, 

the primary water bearing zones. This information was/not [H£>vided in previous 

hydrogeologic investigations conducted at the site. 

Two separate investigations were conducted, one/by S/FIT CJune^s^^) and the 
other by the USGS (May, 1985). The geophysic ^thods used during both 
investigations required open (uncased) bedrock bo>«fiole NUS/FIT geophysical 
personnel logged three open bedrock wells (NU W­ W-3) using a Mount 
Sopris Model 2500 portable borehole lo Four gebfthysica^ logs were run at well 
location NUS-3; caliper, single poii resistant? iontkh^ous potential (SP) and 
temperature. At well locations W-2 id W-« three^eophysical logs were run; 

caliper, single point resistance and SP. he 06GS/£ISO logged three bedrock wells 
which included NUS-3, W-3 IS borehole investigation utilized 
seven logging functions at :ati :luding; temperature, resistivity, 
neutron, caliper, gamma< sin/le jioint resis ice and acoustic televiewing. The 
wells NUS-3 and W-3 :ge< 'the USGS and NUS/FIT to aid in an 
evaluation of the r* of tn&sdata generated by the borehole logging 
equipment. 

The logging ftjmceduhss forJeachlinvestigation were basically the same. Prior to 

logging any of^ije wethsf aly the probes were calibrated and the recording 

instrumentation was checked/for proper operation. The appropriate probe (many of 

which perform two log functions) was then attached to the connecting cable which 

completes the circuit between the probe and the recording device. While the probe 

was lowered down the borehole, the appropriate scale or the log function was 

determined. The actual log was run and recorded while the probe was being 

K-l 
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brought uphole (Note: the temperature log was always run first and logged while 

being lowered into the borehole). A strip chart was used to record the log data. 

Different colored pens were used for recording each log function. • The scale used 

for each log function was recorded on the corresponding chart. A brief description 

of each log function and its applicability to groundwater investigations is presented 
below. 

The caliper log is a straightforward and reliable tool/whic/ provides direct 

information about bedrock fractures. Single hinged calmer aH^js (point contacts) 

are in direct contact with the borehole wall and provide good vertibal resolution in 

a consolidated rock environment. Caliper loggingyh^vtj^en u^d successfully by 

NUS/FIT in both igneous and metamorphic enviropfmenlg to delinea^s£r/actures and 
fracture zones. 

The neutron log is primarily a function of content (therefore also 
water content) in the borehole environment and eful in groundwater 
investigations, providing direct .information g fracture zones in the 
borehole. Due to the need for an act neutron logging can only 
be performed by licensed professionals only performed by USGS 
personnel). 

The temperature log is straightforward tool that is also very useful in 
groundwater investigati The pr the temperature change within the 
borehole environment^-wwi information on water-bearing fractures and 
fracture zones. Tfie temperat provides information on water movement 
and thermal co/iauctMty&lthe :drock formation. 

Acoustic televi^mg h^£ al^6 proved to be quite useful in groundwater 

investigations. Acoihl^c televiewing has a limited radius of investigation (the 

borehole wall) but provides direct information about the condition of the bedrock 

formation. The acoustic televiewer uses sonar to create a "picture" of the 

borehole wall. When used in conjunction with other geophysical logs, fractures and 

fracture zones can be easily identified. 

K-2 
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The natural gamma log records the amount of natural gamma radiation emitted by 

the borehole formation. The primary use of this log is for the identification of 

lithology or stratigraphic changes and this function is generally not as applicable to 

groundwater investigations as are the other geophysical logs. Clays (possibly found 

in voids or fractures within the bedrock formation) and feldspar-bearing rocks emit 

radiation originating from.radioisotopes such as potassium-40 that are detected by 

the natural gamma probe. Therefore, the natural gamma l'osjscan be useful when 

used in conjunction with , other logs, and can be used det/rmine whether a 

fracture is open or closed (filled with clay). 

Electrical logging techniques, including single lontaneous 
potential and resistivity, have been found to be/usefuf to identify isible water 
filled voids and to detect water movement w iin lole environment. The 
single point resistance log has a small radi of in^stig/tion which is limited to 

the borehole environment. The probe is sensiti to ch^Kges in borehole diameter 
and conductivity of the borehole fluidy-J^ie spontari His ntial probe measures 
the small differences in voltage between and the surrounding 
formation. The location of water-D^arin ctures /an be determined by the 
streaming potentials caused by ground ent through the borehole. The 

resistivity log measures the ><?5ndubtivitXof the borehole fluid. Water bearing 

fracture zones can be kJentUi^d bj^Jjanges/in the fluid conductivity. The 

resistivity log is also vepy useful in deterrninlTig water quality. Electrical logs are 

most usdful when useaSjn conjunofionVtfn other geophysical logs such as the 

caliper, temperature, 

The logging fynctiorfs whTbh proVed most useful during the investigation were the 

caliper, tenrf^atur^sacoystic /televiewing and neutron logs. The other log 

functions provid^data tftat reinforced the information obtained from these logs. 

All borehole geophysi^^Avo^K conducted by NUS/FIT was performed in accordance 

to NUS SOG No. 35, Revisfon 0. Field data from both investigations (NUS/FIT and 

USGS) was recorded in an NUS/FIT logbook. The location of monitoring wells 

logged during both geophysical investigations are identified on Plate 2. Results are 

discussed in Section 5.2 of this report. , 

K - 3  
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BOREHOLE GEOPHYSICS 
SUMMARY OF LOG FUNCTIONS RUN ATEACH WELL LOCATION 

Log Well Number 

Funct ion NUS-3 W-2 W-3 '  W-4 


K-if. 



0 3 0 9 7 6 4  

BOREHOLE GEOPHYSICS WELL LOGS 

AND DATA INTERPRETATION 



0 3 0 9 7 6 5  


Well NUS-3 

Logged by USGS (Figures Kl, K2 <5c K3) 

Well Depth 215 feet 

Boring Log Available (Appendix A) 


The caliper log identified three fracture zones and two isolated fractures in this 

well. The most significant fracture zone identified was a fifty foot section 

between 135 and 185 feet. The neutron log within the fifty foot section showed 

two large deflections to the left at 175 and 185 feet and a/srr^ler deflection at 

145 feet. This is an indication of an increase in hydrogen content and a possible 

water bearing zone. The natural gamma log also showed two lahgg deflections to 
the left at 175 and 185 feet. 

Two smaller fracture zones were also identified,/ The/op^rmost fracture zone was 

an eight foot section between 97 and 105 feej/ The^/ier fracture zone identified 

by the caliper log was located between 196 ah< 208 fee1£ At both fracture zones, 

only slight deflections were noted on the neutron arHnatur^kgamma logs. The two 

isolated fractures were located at liyanB^a^eet. ORN/hinor deflections were 

noted on the neutron log, while ontthe natural garrmta^log showed a deflection 

corresponding to the fracture identifiedsat 129f£et. 

The single point resistance arid resistivity l^gs wbre both uniform with only slight 

deflections for the entir^r dep^HNaf The temperature log showed an 

increase, in temperaturQ/betwefe$i/l5 a*4̂ 0 i7et from 8.8°C to 9.8°C and gradually 

decreased and remained coh^tant atsL5°C below 115 feet. 

The acoustic te, cdl<ttparison with the caliper log, identified two 
isolated frac e zone. The two isolated fractures were located 
at 98 and 129 lire zone was located between 135 and 182 feet, 
Several other and fracture zones were also identified on the 
acoustic televiewing ro fracture zones were identified from 52 to 55 feet 

and several isolated fractures were located at 38, 44, 82, and 191 feet. These 

fractures may have been filled or too small to be detected by the caliper log. 

The primary water-bearing zone appeared to be between 135 and 185 feet. This is 

based upon data from the caliper and neutron logs. The natural gamma and 

acoustic televiewing logs also supported this conclusion. 
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Well NUS-3 
Logged by NUS/FIT (Figure K b )  
Well Depth 215 feet 
Logged Depth 210 feet 
Boring Log Available (Appendix A) 

The caliper log identified two well defined fracture zones anizLonXisolated fracture 

in this well. The uppermost fracture zone was a 20 foot/sectitfn located between 

131 and 151 feet below ground surface. The caliper k$g identifX^several small 

fractures in this section. The single point resistance lCgsJj^wfed deflexions to the 

left at 137 and 145 feet indicating less resistance and possible watXsbeanng zones. 

The SP log in this section showed little respite §/Wy^^s of little use in this 
interpretation. 

Another fracture zone was also identified by the etween 197 and 210 
feet. The largest fracture in this zon 'single point resistance 
log showed a slight deflection to thi. left dicating a less resistive 
section and a possible water filled voi cture zones correlate well 
with data from the USGS borehale-tRvesti 

At 189 feet, a small isola led by the caliper log. The SP and 
single point resistance feflections at this depth. The caliper 
log from the USGS invest! indicate a fracture at 189 feet, but a 
fracture was identified on thi tustic Sfeleviewing log at this depth. 

The temperature lc^was also rhn on this well. This log indicates a uniform 

temperature whfciin theN^l oyapproximately 8.7°C. The major water bearing 

fractures appear to oe^locatec^within the fracture zones between 131 and 151 feet 
and from 197 to 206 feeu* 
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Well W-2 

Logged by NUS/FIT (Figure K5) 

Well Depth 205 feet 

Logged Depth 200 feet 

Boring Log Available (Appendix A) 


The caliper log identified a fracture zone from 54 to 63/feet n this well. The 
largest fracture in this zone was located at 63 feet. The/single jrit resistance log 
showed a slight deflecton to the left at 63. feet indfcatir ess resistance and a 
possible water-filled void. The SP log also showedX^fKction the r^ht at this 
depth. 

A minor fracture zone was also identified between T28 add 141 feet below ground 

surface. The caliper log showed minor deflectiorKn this zane. At 128 feet, there 

was a slight deflection to the left/Slxtlje^single^^Roint/resistance log and a 

deflection to the right on the SP lo£ This wouId"StTgg£§t that a small amount of 

water was entering the well at this dep^h. 

The major water bearing zo ed t\be at 63 feet in this well. Below 141 
feet, there did not appear/to t/iracture zones. This well was not 
included in the USGS bcyehol Stion, therefore no comparison of results can 
be made. 
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SP- Spontaneous Potential 
C " Caliper 

; — —  S i n g l e  P o i n t  R e s i s t a n c e  
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T - Temperature 

'• 	 R " Resistivity 
N- Neutron 
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mv- millivolts 
cps- counts per second 
°c- degrees celcius 
TD- Total Depth 

C PR 

WELL *W-2 LOGGED BY NUS/FIT (JUNE 1985) 

[BOREHOLE GEOPHYSICS WELL LOGsl JANUAR^^sTNUS-CORPORATE AUBURN ROAD LANDFILL 
LONDONDERRY, NH IFIGURE K5 
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Well W-3 

Logged by USGS (Figures K6, K7 <5c K8) 

Well Depth 205 feet 

Boring Log Available (Appendix A) 


The caliper and acoustic televiewing logs from this well indi hat the well was 
highly fractured its entire: depth. The largest fracture 55 and 60 feet, 
represented on the caliper log appeared to be five several inches 
deep. The acoustic televiewing log also showed a th and a 
change in hydrogen content was noted on the nei g betweerNjO jrfid 60 feet, 
A sharp deflection was also recorded on the istance log between 54 
and 58 feet indicating a less resistive zone ai ter filled void. 

A 25 foot vertical fracture was identified'on the viewing log between 
19 and 44 feet. This fracture was c^nfirme log which showed an 
erratic response between 20 and 50 in resistivity was noted 
between 30 and 50 feet on the resisti hange in temperature from 
8.2°C to 9.3°C was recorded by^.jHw^mpe between 15 and 60 feet. The 
neutron log showed a large change tent within the borehole between 
16 and 52 feet. This, >rflon* vity and temperature logs, is an 
indication of possible w6ter the well and bedrock formation. 

Another fracture z^ne was ufontv(ied between 78 and 103 feet on both the caliper 

and acoustic t^feviej^fTTgslogs. Ysevfcral large fractures were located within this 

zone. The n^utronSqg at tmis depth showed a similar response as was associated 

with the fractuhezone ltientifi^a between 16 and 52 feet. The natural gamma log 

also showed a respohs^betw^en 78 and 95 feet. The temperture decreased 0.1°C 

between 70 and 90 feet arWthen remained constant at 9.3°C. 
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Based on the acoustic televiewing log and caliper log, the remaining depth of this 

well appeared to be highly fractured, with the most significant fractures found 

between 150 and 190 feet. A drop in resistivity was noted from 150 to 177 feet and 

again from 177 feet to 200 feet. This corresponded well with changes in the 

hydrogen content as noted on the neutron log, and a slight increase in temperature 

which was noted between 177 and 200 feet. The natural gamma log also showed a 

change between 157 and 190 feet. This data again indfca^ possible water 

movement through the well within these two fracture /ones/ The single point 

resistance log remained fairly uniform through this sect! 

Based on the interpretation of the geophysical lo this welTStherj^ appear to 
be three major pathways for water to enter. o/ the borehole. The 
uppermost fracture zone consisted of a 25 fo ^ure from 19 to kk feet 
and a five foot void between 55 and 60 feet, the largest response 
on the neutron log and also recorded a 1.1°C incr perature. The most 
significant water-bearing zone app^re^trv^consist he fractures located 
between 150 and 200 feet. The largest change vity was recorded in this 
zone along with large deflections on natural gamma logs. The 
other fracture zone identified—betwe^ id 103 feet also showed large 
deflections on the neutron a/a natural\gamr 
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Well W-3 

Logged by NUS/FIT (Figure K9) 
Well Depth 205 feet 
Logged Depth 205 feet 
Boring Log Available (Appendix A) 

The caliper log identified three major fracture zones in t The uppermost 
fracture zone appeared to be a 5 foot section from 22 t This zone was 
located near the bedrock surface just below the well SP and single 
point resistance logs did not indicate any deflections." most likely due to 
interference caused by the steel casing. 

The second well defined fracture zone was a *2 foo^s^tioj/from 33 to 45 feet. At 

34 feet and 43 feet, the caliper log identifiedytwo large fractures. The SP and 

single point resistance logs also showed large defl^b^ions i^^iis segment which are 
an indication of a possible water-fillec 

Another fracture zone identified by tW located between 58 and 63 
feet. The single point resistance-log atN deflected sharply to the left 
indicating less resistance aya a possible wat ed void. The SP log also showed 
a deflection to the right 

Most of the fracturing above 63 feet with the predominant water 
bearing zone here did not appear to be any signficant 
fractures below. ation from the caliper log of this well. 

The findings of^the US1&5/borertole investigation correspond quite well with the 

data collected frorrNjie NUS^IT investigation. The two fracture zones mentioned 

above from 22 to 27 fee^s^fld from 33 to 45 feet, were identified on the acoustic 

televiewing and caliper logs from the USGS as a 25 foot vertical fracture. The 

other fracture zone identified by NUS/FIT between 58 and 63 feet was also 

identified on the USGS geophysical borehole logs. The other fractures identified on 

the USGS geophysical logs were most likely detected due to the high sensitivity of 

the USGS borehole geophysical logging equipment. 
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SP- Spontaneous Potential 
C - ' Caliper 
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T - Temperature 
R - Resistivity 
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WELL #W-3 LOGGED BY NU8/FIT (JUNE 1985) 

(BOREHOLE GEOPHYSICS WELL LOGsl JANUARY 1986 
AUBURN ROAD LANDFILL 

LONDONDERRY, NH IFIGURE «9 
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Well W-4 

Logged by USGS (Figures K10, K-ll, <Sc K12) 

Well Depth 205 feet 

Boring Log Available (Appendix A) 


The geophysical logs for this well indicated that the bedrock intersected by this 

well was highly fractured between 25 and 190 feet. The uppermost fracture zone 

identified on the caliper and acoustic televiewing logs was located between 28 and 

87 feet. Several large fractures were identified in this zone/atVl, 46, 48, 50, and 

52 feet. Minor deflections were recorded on the singley^oint/resistance log and 

neutron log indicating a possible water bearing zone, ^yfarge deflteqtion was noted 

on the natural gamma log between 25 and 33 feet^iy*(s^s^respo>Kted with a 

change in temperature from 8.5°C to 8.8°C betweei/25£i)»d 61 feet> 

Between 87 and 143 feet, the caliper log indicated ij^fgh degree of fracturing, but 

none of the other geophysical logs show^any significant changes. The 

temperature within the borehole remained constarftyat S.^SL from 61 feet to 150 

feet while the resistivity and single i^nT^fesktgnce^ little response. 

Minor deflections were noted on the neutron and naturahgamma logs. The acoustic 

televiewing log also showed numerous ^cturH^vitb«^ms zone. 

A gradual increase in tempej 

This corresponded well wi 

deflections were recorded 

resistivity was recorded o 

deflections were 

this zone. Simil. 

were also id 

large fracture 

neutron, natural garfr 

1°C &as recorded between 150 and 195 feet, 

noted OQ v<e neutron log, where several large 

apfd 193 feet. A slight decrease in 

log from 148 to 195 feet and minor 

;amma and single point resistance logs in 

ns^Wentified in the upper portion of the borehole 

:et. The caliper log indicated the presence of a 

corresponded to deflections recorded on the 

gle point resistance logs. 

The data generated from the borehole geophysical logs run at this well location 

indicated the presence of two major water-bearing fracture zones. The most 

significant zone identified was between 150 and 195 feet. The neutron log of this 

zone showed the largest change in hydrogen content within the borehole. The other 

water bearing zone was located between 28 and 87 feet. This zone showed minor 

deflections on the neutron log, but recorded a significant (0.3°C) increase in 
temperature. 
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Spontaneous Potential 
Caliper 
Single Point Resistance 
Natural Gamma 

perature 
ivity 


ron 

s 


millivolts 
counts per second 

degrees celcius 
Total Depth 

WELL #W-4 LOGGED BY U3GS (MAY 1985) 


[BOREHOLE GEOPHYSICS WELL LOGS| JANUARY 1986BIMS AUBURN ROAD LANDFILL 
LONDONDERRY. NH IFIGURE K10 
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SP- Spontaneous Potential 
C - Caliper 
PR- Single Point Resistance 
G - Natural Gamma 
T - Temperature 
R - . Resistivity 
N- Neutron 
-*•- ohms 
mv- millivolts 
cps- counts per second 
"c- degrees ceicius "t 

TD- Total Depth 

WELL rW-4 LOGGED BY U8G8 (MAY 1988) 

l\|LJS |BOMHOU GEOPHYSICS WELL LOGsl JANUARY 1986 
AUBURN ROAO LANDFILL 

LOND O N D E R R Y .  N H  IF I G U R E  K 1 2  
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SEISMIC REFRACTION 


To provide additional information on site stratigraphy, NUS/FIT, through the aid of 

a subcontractor, K 3c M Associates, performed a seismic refraction survey on and 

around the site. This work was performed in April, 1985 and included nearly 7,000 

linear feet of seismic survey on four lines (0, OA, 1, 1A, IB,/C/h 2A, 3) (Plate 2). 

The purpose of conducting a seismic survey was to characterize bedrock 

topography (bedrock surface), bedrock competency (pfesence oKopen or water 

filled fault systems), and general overburden stratigr^ph^yUB^ame a>Rarent part 

way through the RI that information of this nature^n ofk-site areasS^as/Critical for 

future evaluations of the site. Calibration for ttfe sun^ev'^^s completed by running 
a seismic array next to several monitoring depth to bedrock and 
stratographic information were available for" It should be noted,­
however, that seismic refraction depth data is a re ,ing technique that is 
only considered accurate to within yten error (see attached 
report). 

V 
A multichannel (12-channel) s«tsmk: reNfractio?fr recording system was used to 

conduct the survey util-Ting/Explosive jcharg^s (g^ dynamite) as an energy source. 

A 240 foot spread cabi^wa? us)ed witnV^Xtical geophones spaced at 20 foot 

intervals. A 120 fooi^prea^^abl€~>^/used at one location where it was 

anticipated that shallow^bedroclfvvwould be encountered. Shotpoints were 

established at 60 £<f20 foot sf5raftQandy&0 (the more common 240 foot spread) foot 

intervals along^he sprScWscable\ Tnfer seismic refraction data \Vere recorded in the 
field on a stri 

The location and elevation of/the geophone stations were surveyed and reproduced 

on a base map (scale: 1 inbbf 200 feet). The location of the geophone stations were 

surveyed to a one foot accuracy and the vertical accuracy (elevation) was surveyed 
to within 0.1 foot. 

A detailed outline of the procedures and results are presented in the following 

report prepared by S.A. Alsup 3c Associates, Inc. Data from the seismic survey is 
presented in Section 5.2 of this report. 

L- l  
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Consultants in 
Engineering Geology 

s.a.a sup H1H Engineering Geophysics 
& associates, inc. 
617-281-4223 

» r -v f  w .  , s ,  >„ <• ,> r v <* r  » „  f ,;  s',  Pile 85379July 1,1985 

NUS Corporation
19 Crosby Drive 
Bedford, Massachusetts 01730 

ATTN: Mr. Larry Fi tzgerald 

i^mic Refraction Study 
n Road Landf i l l  

Dear Mr. Fi tzgerald: 

In accordance wi conversat ions,
the data submitted w, report  of  f indings
for the si te referen\ed ed a reversal of  
the stat ioning for Li  nterpretat ion of 
the data from one of nts.  Correct ions have 
been made, and tiw—srnpr data for this part icular
seismic l ine a/e attache 

We haver foiin<y no othK^Vsuch conditions for the 
other data/repoSs^/d.^^lea^e contact the undersigned i f  
further inrojmation/^r cheutai l  is  required. 

YouyiscVery "Truly,  /J/  

Stephen A. Alsup, Ph.D. 
President 

cy: K § M Associates, Javid Malek 

7 PARSONS STREET BOX 1457 GLOUCESTER, MASSACHUSETTS 01930 
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File 85379 


April 22, 1985 


3 a a l&UjL 

SEISMIC REFRACTION INVESTIGATIONS 


AUBURN.ROAD LANDFILL*SITE 


LONDONDERRY, NEW HAMPSH: 


1.00 INTRODUCTION. 


This report presents the r^sul of .sei^Ky/fc refraction 

investigations performed by s 
 Associates, Inc'. as 

subcontractor to K&M Associ 
 nd /the NUS Corporation,

Field efforts for the investigH^on wfejre made on April 8, 9, 

10, -arvd. 11^- 1985, with^subsequ^ lysis of data and 

report preparation 
 s in Gloucester, 

Massachusetts. Locus o 
 own in Figure 1. 


The purpose o 
 ation was to determine depth

to bedrock 
 face information beneath 

alignments sp 
 -site NUS representative as 

the field in 
 e underway. Toward that end, 


some 6,840 ljjiea^fe e iN^f seismic refraction profiling were 


completed/'withs^b^^u^nt location and elevation of the 


alignmej/ts jsrU^dedvby^R&M Associates. 


OvVj^all 3>aTa quality for the- investigation is good to 


very good/Ne^ith anticipated accuracies of 10% in terms of 


depths and veR>gdties in the information presented in the 


profiles. Minor amounts of frost in the ground were 


1 
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LOCUS OF INVESTIGATION 

F igure 1.  L o c u s  o f  I n v e s t i g a t i o n ,  Auburn Road Landf i l l  S i te .  
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encountered (3 or 4 inches), but this thickness was not 

sufficient to cause difficulty in an^^y.sis of data or 

interpretation of the analytical result; 

2.00 EQUIPMENT 


An EG&G/GEOMETRICS Mode, Multiple Channel 


Signal Enhancement Seismogr to a 12-element 


240-foot refraction spread was Used for the 


investigation, employing- Mark s L-15 vertical 


geophones as motion-volj^e J at 20-foot intervals 


along the spread cS location of this 


investigation, a 12-elem^ spread cable was used 


where shallow bedr; is p\ese beneath the alignment. The 


ES1210F provi electrostatically written 


seismograms o data channels simultaneously, 


with crystal^^ntroll ing lines written across the 


seismogram intervals by independent timing 


circuitr 's were made with a pre-set 0.100 


second , with record start at the instant of 


detonaCtion :plosive charge used for generation of 


the requ energy. 


Small explosive charges (1/8 lb typical) of 40% extra 


gel dynamite initiated by Instadet electric blasting caps 


were used as an energy source, with the charge placed at 


2 
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f" 

about 1.5 foot depth in the ground. Shot points were made at 


the ends and at 80-foot intervals alon^ the spread cable (60 


feet for the shorter spread), providing'completely reversed 


refraction spreads with intermediate par/ia^ reversals. All 


alignments with length greater than/ the^basic 240 foot 


spread length were examined with Wd-to-en^extensions of 


the cable along the alignment, reo^/gW enKshot point 


of one spread as the beginning shbt^bint of\e/next spread 


for continuity and data redund^/cy /u/^cses. 


The data were analyzed 
 to the standard 

crossover-distance method, where 
 ival times of the 

fastest traveling sei 
 is\/imed on each data 

channel, with such time 
 ime-distance graph as 

a function of distance krom 
 tpoint. Straight line 

segments are then 
 hrough data points showing

similar time-dis 
 with the intersections of 

the line segme 
 required crossover distance, 

The distances 
 ed into standard formulations 

aling with the 
 slopes of the line segments (i.e.,
distance/t^irme = ) for calculation of depth to 

refractyfg i^re^ac^ ,.av. 
lY the subsurface., A graphical example 


of the^/proc^dure\s ^hown in Figure 2. 


The s^eds of/seismic waves of the types used in this 


procedure areN^trong functions of the bulk density of 


materials that the waves pass through, and this relationship 


3 
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Figure 2. Seismic Refraction Analysis Method (General) 
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is used to interpret the kinds of geological materials that 


may be present in the subsurface beneath the alignments 


examined. For this particular investigation, the following 


velocity/material relationships are expe'cte* 


VELOCITY 


(FT/SEC) 


8 0 0  - 2 8 0 0  

4400 - 5200 


IC TYPE 


uncompa>?i/low density 


including forest 


marsh vegetation, 


moist silt, sand, 


cobbles. May also 


ifrcsktde.Mndom boulders oh or 


n such/deposits. Highly perm­

ab^e""~and readily excavated. 


Materials of the types above, 


but saturated with ground­

"ater. The groundwater table 


is usually found at or near 


the upper surface of zones 


showing this velocity range in 


seismic refraction profiles. 


Usually clay or silty clay of 


low to very low permeability ­

may be interlayer.ed with tills 


or alluvial deposits at this 


site. 


4 
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7200 - 8600 	 Well-graded (poorly sorted) 

mixture of silts, sands, and 

gravels wiJ^nNsome angular-sub­

angular OobbJ/4s and boulders 
(Glacial TilP^Typically of 

low (rmeability.
10,000+ 
 Deni com>^tentr bedrock, 

w; permeabMity overall, 

iay< tones of high perm­

.eabiTi t ]  'where fractured or in 
tlizel zones of weathering 

In the results following, pT^rf-idp? or cross-sections of 

subsurface conditions wW S^tructZd using elevation data 

at each shot point provided joyVk&m Associates to indicate 

ground surface, w^flTli^thXjio ^pfracting interfaces plotted 

directly beneabh Lke sW<\^/t providing the seismogram 

from which the/de^th/velocitV data were obtained. Smoothed 

line delineations of ^onesN/showing similar velocity ranges 

were then c^w^Wed Between the shot points to develop a 

separatist of velob^fc^^nes for interpretation according to 
the reI/ati<yf)shib»s alcove. 


5 
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3.OQ RESULTS OF INVESTIGATION 


The results .of this investigation . ^shown in Figures 

I and II (in pocket) as profiles /6\ ross-sections of 

conditions beneath the alignments e, s^nd in Appendix 

A, where velocities, depths', and 4j facb^rs for each 

shot point are tabulated. Indivi/du^i si >ointfs along the 

alignment are indicated in the /Figufa i small "v" at the 

ground surface elevation. 

LINE 0 


The seismic result rich was conducted as 


a calibration.1ine adj lg borings, is shown in 


the lower left of Figur lie data indicate a thin 


zone of unsaturated low d materials near surface, with 


as much as 41 £ 
 similar material above the 

bedrock surfac, table is indictated to 
range betwee /et below ground surface in the 

seismic data, >f glacial till is indicated at 

about 11 STA 2+40. 

LI 


ted adjacent to Line 0 in Figure 1, and 


the rb^ults 
 hilar subsurface conditions - 4.3 to 5.1 


feet of low density materials near surface, and 


a saturated 
 re on the order of 40 to 45 feet above 


bedrock. A sharp rise of the bedrock surface is indicated 


between STA 0+00 and 0+80, with the bedrock elevation of 


6 
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less than EL 220 beneath STA 0+00 being the lowest measured 

dur ing any part  of  th is invest igat ion.^ This part icular 
measurement should be viewed wi th some c n because i t  is 
the ending shot point  of  an al ignment,  > no cont inui ty 
or redundancy for  the calculated dep lable),  and i t  
marks a s igni f icant change in t ion when 
compared to the other Line OA an 0 res^ats< A bedrock 
elevat ion change of  about 18 f  80 foot  distance is  
not unusual- ,  however,  and ted resul t  may be 
accurate wi th in the capabi l i t  refract ion method to 
resolve such features.  

LINE 


The resul ts for  sei  
 which was conducted in 
four separate segme odate the presence of  two 
r iver crossings a/ ia a seamen re shal low rock is  known to 
be present,  is  1 as the al ignment would be 
wiewed f rom king south (Lines 1,  1A, 1C, 

. and IB,  in or edi t ions beneath Line 1 show a low 
densi ty su nning from about 17 feet  (0+00) to 
about 2 6wer e levat ions.  • Marsh condi t ions 
prevai  to.  7+20, and a l l  shots were in water 
for  t f f i  L ine 1.  Bedrock is  shown to be at  
shal low d^ STA 0+00 to 1+60, wi th a th ick zone of  
mater ia ls veloci t ies typical  of  g lacial  t i l l  over 
bedrock between STAS 1+60 and 4+80. Faul t ing is  suspected in 

th is part  of  the s i te,  and such veloci t ies might represent 

7 
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fractured rock or gouge, or  both.  From STA 4+80 to 7+20, 

water saturated low densi ty mater ia ls are indicated, and a 

low in the bedrock surface is  indicated th STA 6+40. 
Condi t ions beneath Line 1A s th in zone of  

unstaturated low densi ty deposi ts o edrock surface 
from STA 0+00 to 9+60, and of fsets refract ion 
trends indicate ei ther narrow fa ones olvabot ipt  changes 
of  a few feet  in the bedrock s, eneath STAS 3+60 and 
6+10. The changes occur betwe 'nts,  and can only be 
indicated as present in of  data analysis 
employed. 

L ine 1C shows a /"cOTrteuuTuat lor  the t rend above, 
except ing beneath the shot point  , t  the edge of  r iver 
(2+40),  where a t rend ,owa^^ s1. ly  deeper bedrock and 
saturated granular rnater i^s is  /ndicated, 

Condi t ions h^neatn\  Li r fe lB\show a cont inuat ion of  the 

t rend toward de^er^f idrWTkv^XiAh a r is ing trend beneath the 

easternmost s tot  £*^t  ̂ +40 L?" As wi th the Line 1 sect ion,  a 

faul t  is  suspete^ed to/be present beneath Line IB,  and the 

mater ia ls ><Tth^s^ioci t i^  typical  of  New England glacial  

t i l l  mav/repj .gsent >faCsJ,^/  zone f ractur ing or gouge ef fects.  

JSeisT^ic L ine^z was a lso conducted in separate segments,  

wi th the bre^kafade to accomodate a zone of  k-aow shal low 

bedrock.  Condi t ions beneath the al ignment (Figure I I )  

indicate a gradual ly r is ing bedrock surface from STA 0+00 to 

8 
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6+00 wi th an over ly ing zone of  saturat ion in granular 

mater ia ls and a groundwater table at  about Elev 268 except 

where the bedrock surface is  very shal lov 

Cont inuat ion along Line 2A shows JL ge sral ly undulat ing 
bedrock surface elevat ion,  wi th of  groundwater 
saturat ion in granular mater ia ls ok highs and 
c lay/ t i l l - ,  deposi ts.  Mater ia ls i  telysS*lx>veyfche bedrock 
surface between STAS 6+00 and ,re expected to include 
ei ther c lay or,  t i l l  with s ignj / f ic  unts of  c lay or c lay 
layers on the basis of  t  ' t ing veloci t ies.  The 
granular mater ia ls above bedroc STAS 32+00 to 33+60 
are expected to be partyr t i^satura to include perched 
zones of  groundwater saturat ion 

Two possible zoneX of  \ fa>i l t in are also indicated in 
the Line 2A refract ion daxia,  wi fh a narrow zone beneath STA 
20+10 and a wid&f^zorte b STAS 26+60 to 29+00. The 
bedrock veloci  zone doesn' t  suggest h ighly 
f ractured or ever,  and the data may s imply 
indicate rapi  bedrock surface elevat ion over 
short  d ist  he refract ion spread. 


LINJ? 3 


c^sul£*S Seismic Line 3 are shown in the upper 

r ight<sof FKLury 1 ,7  typical ly showing a saturated zone of  

granularN^ater la ls/over the bedrock surface. The groundwater 

table is  atNgro^nd surface beneath STA 2+40, wi th a th in 

zone of  unsaturated mater ia ls beneath ground surface along 
the higher elevat ions of  the al ignment.  

9 
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DATE OF CALCULATIONS 04/15/85 

PROJECT: AUBURN ROAD LANDFILL 
LOCATION: LONDONDERRY NH 
DATE OF FIELD SURVEY: 04/08-11/85 

REFRACTION LINE NUMBER: 0 
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FILE NUMBER 85379 

DATE. OF CALCULATIONS 04/15/85 

PROJECT: AUBURN ROAD LANDFILL 
LOCATION: LONDONDERRY NH 
DATE OF FIELD SURVEY: 04/08-11/85 

REFRACTION LINE NUMBER: OA 




FILE NUMBER 85379 

DATE OF CALCULATIONS 04/15/85

PROJECT: AUBURN ROAD LANDFILL 
LOCATION: LONDONDERRY NH 
DATE OF FIELD SURVEY: 04/08-11/85 

REFRACTION LINE NUMBER: 1  

SHOT VEL XOVER 

6 .7600 86 

6:17600 0 

6 0 0 

6 0 0 

6 0 0 


SHOT VEL XOVER 

7 1200 11 

7 7600 95 

7 17600 0 

7 0 0 

7 0 0 


THICK 

27.1 
0.0 
0 . 0  
0 . 0  
0.0 

THICK 
4/7 

29.9 
0.0 
0.0,  
0.0 

DEPTH 

6.8 
33.9 

0 . 0  
0 . 0  
O.0 

DEPTH 
0.0 
4.7 

34.6 
0.0 
0.0 

7 0 0 0.0 0.0 
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SHOT VEL 
8  8 0 0  
8 4600 
8 17200 
8 0 
8 0 
8 0 

SHOT VEL 
9 8 0 0  .  
9 4600 
9 17200 
9 0 
9 0 
9 0 

SHOT •VEL 
10 1800 
10 5400 
10 17200 
10 
10 
10 
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FILE NUMBER 

DATE OF CALCULATIONS 


PROJECT: 

LOCATION: 

DATE OF FIELD SURVEY: 


REFRACTION LINE NUMBER: 1A 

SHOT VEL XOVER THICK DEPTft  
1  8 0 0  1 8  8 . 6  / 0  
1  1 6 2 0 0  3 1  1 1 . 1  / 8 . 6  
1  1 6 2 0 0  0  0 . 0  / 1 9. 7  
1  0  0  0 . 0 / ^ 0  
1  0 0 0 .0  S.  /ONl 
1  o  o  o . A y o . o  

SHOT VEL XOVER TH^CK /DEPTH 
2  9 0 0  2 1  / .9 /  / s P . 0  
2  1 6 2 0 0  0  / 0 . C K  /  > . 9  
2  0  0  /  0 . W /O .O  
2  o  o  \ o . o  / o . o  
2 0 o ovn V.O 
2  0  J )  0 . 0 V  O / O  

SHOT VEL WVE^T^<ynCK^)EPTH 
3  1 2 0 0  < 1 8  8 > ^ ^ / / 0 . 0  
3  1 6 2 0 0  \ 0  T - ^ n . O  /  8 . 4  
3  0  \ o  \ / Q . p ^ y  0 . 0  
3  0  U  0 / 0  0 . 0  
3 >0" X 0\ 0.0 0.0 
3 / 0  \  0  \  0 \  0  0 . 0  

SHOT / VEirv >b«f i \MICK DEPTH 
4/ 8<X) ) 16 X/7.6 0.0 
4/l630^y / 0.0 7.6 

4\ 0 / cN/ 0.0 0.0 

.i-^Xo 0.0 0.0^ 4  	 / °  ° - °  ° - °  

4  0 . 0  
/ fOTN. VEB aOVER THICK DEPTH 
( 5  1 1 0 0  1 7  7 . 9  0 . 0  
X 16/100 J O 0.0 7.9 

5  % /  0 /  0  0 . 0  0 . 0  
x 5  A 0  0 . 0  0 . 0  

/  0  0  0 . 0  0 . 0  
5 N/ 0 0 0. 0 0 .0 

SHOT 	 .  VEL XOVER THICK DEPTH 
6  1 4 0 0 - 2 2  1 0 . 1 - 0 . 0  
6  1 6 4 0 0  0  0 . 0  1 0 . 1  
6  0 .  0  0 . 0  . 0 . 0  
6  0 0  0 . 0  0 . 0  
6  0  0  0 . 0  0 . 0  
6 0 0 0 . 0 0 . 0 

SHOT VEL XOVER THICK DEPTH 
7 8 0 0  1 3  6 . 2  0 . 0  
7  1 7 0 0 0  0  0 . 0  6 . 2  
7  0  0 0 . 0  0 . 0  
7  0  0  0 . 0  0 . 0  
7 0 0  0 . 0  0 . 0  
7 rO 0 0.0 0.0 
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SHOT VEL THICK 
8  2 2 0 0  8.8 
8 17000 0.0 

DEPTH 
0.0 

8 . 8  
0.0 

0.0 

0.0 

0.0 


DEPTH 
0.0 
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FILE NUMBER 
DATE OF CALCULATIONS 

PROJECT: 

LOCATION: 

DATE OF FIELD SURVEY: 


REFRACTION LINE NUMBER: IB 
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DATE OF CALCULATIONS 


PROJECT: 

LOCATION: 

DATE OF FIELD SURVEY: 


REFRACTION LINE NUMBER: 1C 


SHOT VEL XOVER THICK D 




FILE NUMBER 

DATE OF CALCULATIONS 


PROJECT: 

LOCATION: 

DATE OF FIELD SURVEY: 


REFRACTION LINE NUMBER: 2 

SHOT .  VEL 
8 0 0  

4400 
14600 

0 
0 
0 

SHOT VEL 
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SHOT VEL 
1400 

16200 
0 
0 
0 
0 

SHOT VEL 
8 7600 
8 15500 

XOVER 
18 

0 
0 
0 
0 
0 

XOVER 
9 
0 

THICK 
8 . 3  
0,

0, 

0, 

0 
0 

THICK 
2 . 6  
0 

DEPTH 
0.0 

8 . 3  
0.0 

0.0 

0.0 

0.0 


DEPTH 
0.0 

2 . 6  
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FILE NUMBER 85379 

DATE OF CALCULATIONS 04/15/85

PROJECT: AUBURN ROAD LANDFILL 
LOCATION: LONDONDERRY NH 
DATE OF FIELD SURVEY: 04/08-11/85 

REFRACTION LINE NUMBER: 2A 
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SHOT VEL 
1100 
8600 

16500 
0 
0 
0 

SHOT VEL 
8  8 0 0  
8 5000 
8 17400 
8 0 
8 0 
8 0 

.SHOT VEL 
9 800 
9 5 2 0 0 
9 .17400 



SHOT VEL XOVER THICK DEPTH 
15 1200. 25 10.7 0.0 
15 7600 105 *32.2 10.7 
15 16800 0 0.0 42.9 
15 0 0 'Q^Q 0.0 
1 5  0  0  / 6 - 0 >  0  •  0  

15 0 0 /  0. /  0.0 
SHOT VEL XOVER/ THI&K DEPTH 

16 800 11 /  4.9 N. 0.0 
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1 7  7 6 0 0  \ I 1 9  \ 3 3 . 7  4 . 3  
1 7  1 4 8 0 0  N O  N O . O  3 8 . 1  
1 7  0 \  v O . O  0 . 0  
1 7  /  N ^ O . O  0 . 0  
1 7 \  0  0 * " /  0 . 0  0 . 0  

'  SHOT\ VEL^> XOVE^ THICK DEPTH 
18  \ 00V rtf 2.1 0.0  

^-±•8.  7&00 /  75 21.3 2.7 
' 18 Y4 8 (TO \ 0 0.0 24.0 

18 L_^o\ / 0 0.0 0.0 
/^8 Xy 0 0.0 O.o 
\ A q  0 /  0  0 . 0  0 . 0  
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19 >4800 0 0.0 36.2 
4 ^ / 0  0  O . ' O  0 . 0  
l W  0  0  0 . 0  0 . 0  
1 9  0  0  0 . 0  0 . 0  
1 9  0  .  0  0 . 0  0 . 0  
HOT VEL XOVER THICK' DEPTH 
20 7800 154 44.1 0.0 
2 0  1 5 4 0 0  0  0 . 0  4 4 . 1  
2 0  0  0  0 . 0  0 . 0  
2 0  0  0  0 . 0  0 . 0  
2 0  0  0  0 . 0  0 . 0  
2 0  0  0  0 . 0  0 . 0  

SHOT 	 VEL XOVER THICK DEPTH 
21 800 18 7.7 0.0 
2 1  6 8 0 0  6 0  2 1 . 1  7 . 7  
2 1  1 5 4 0 0  0  0 . 0  2 8 . 8  
2 1  0  0  0 . 0  0 . 0  
2 1  0  0  0 . 0  0 . 0  
2 1  0  0  0 . 0  0 . 0  
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SHOT VEL 
30 1200 
30 5400 
30 14800 
30 0 
30 0 
30 0 

SHOT VEL 
31 1000 
31 5000 
31 14800 
31 0 
31 0 
31 0 

SHOT VEL 
32 4600 
32 14200 

36 14800 
36 0 
36 0 
36 0 

SHOT VEL 
37 1100 
37 5400 
37 14800 
37 0 
37 0 
37 0 
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SHOT VEL 
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38 14800 

38 0 

38 0 

38 0 
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39 14800 


44 15800 

4 4 0 
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44 0 0.0 
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AIR MONITORING 

SECTIONS IN APPENDIX M 

« AIR MONITORING METHODOLOGY 

• NUS METEOROLOGICAL/SAMPLING DAT 

• AIR MONITORING RESULTS (NUS) 

• AIR MONITORING RESULTS (STATE 

• AIR MONITORING RESULTS (EPA) 

M-l APPROXIMATED ME AT 38°C (100°F) 

M-2 NUS METEOROL ATA (7-10-85) 
M-3 NUS METEORO ING DATA (7-17-85) 
M-U NUS AIR SAMPLING 

M-5 AIR MO fS (7^10-85) 
M-6 AIR M IS (7-17-85) 
M-7 U.S. EPA (G RESULTS (9-31-81) 



The air sampling at the Auburn Road Landfill Site followed procedures that were 

established at the Region I NUS/FIT Office for the successful completion of 

ambient air sampling at hazardous waste sites and or waste facilities. The logic 

and rationale of the air sampling project that occurred at the Au&brn Road Landfill 

Site for the detection of volatile organic compounds is described^n this section. 

Air sampling station locations were determined so^a^tc/iprcJvkje a a&±abase for 

upwind, downwind, and on-site sampling station*; T^n samplin£\st^tions were 

established. A charcoal tube and a Tenax tube^arnDf^^v^Ke taken at each station 

location for samples to be analyzed (by CLP)^or vorojtue organic compounds. Only 

Tenax tubes were used for NUS/FIT in-house^vb^tile or^nic analyses. All of the 

Tenax samples consisted of main and back-up tube^s^ttach^jri in series, while the 

charcoal samples had back-up tubes ajttachedo?>siie onl> 

When the air sampling was complete, aft^of tPx*'san^fStrrig tubes were recovered and 

preserved until shipment. Sapa-plS -preservation ̂ onsisted of capping both ends of 

the tubes with polyethylene/caps,^placing tuj/es in a VOA vial and placing the 
vial in a cooler containinj 

The contract laboratgj^ji^ed EPXNqiethod no. 62^ to analyze the Tenax and 

charcoal filled skinless steeh^bl^es. ^ahis method involved thermally desorbing 

each tube and/^ubs^ueTTfcW injVctmg an aliquot into a gas chromatograph/mass 

spectrometei^GC/NTSL TJie miss spectrometer is a type of instrument that is 

used to positiVeN iderHiTy Jpeak that has been quantitated by the gas 

chromatography Th^nstrui^lent is designed to bring about the ionization and 

fragmentation of an organic molecule by bombarding it with high-energy particles, 

such as electrons, and the.resulting mixture of molecular ionic fragments are 

analyzed by determining their mass/charge ratio (m/e) and measuring their relative 

abundances. The intensity and mass/charge ratio (m/e) is recorded as a chart 
called a mass spectrum. 

M - l  
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Tenax tubes used for NUS/FIT screening of volatile organic compounds were thermally 

desorbedinasimilar manner asthosedestinedfor acontractlaboratory.Instead,aliquots 

wereinjectedintoaPhotovac 1OA1OGC, yieldingqualitativeresults for most compounds. 

Separate standards were run for benzene and toluene to permit semi-quantitation of 
data. * 

The method for establishing a comprehensive air monitorir program is described 
below. 

Set up and activate the 2361 Wind Recording Sy$ffeij[/at sdft^e cent? *1 location 
on-site to determine upwind and downwind^direction. Reco? the field 
logbook the wind direction, speed, time of/readi/fe/et 

With upwind direction in hand, set out tcSs^stablisw^upwind sample location 

stations. At least two locatiops^were estabijshed^^o maximize upwind 

coverage due to slight changes i/wind dire?ti«ii«I^f^r to Figure M-1. 

At each upwind location, one air\^umf with a Tenax solid sorbent 
tube and back-up height of approximately 4 to 6 
feet above the groun^/surfj e of the breathing zone). An air 
pump equipped wit} :nt tube (no back-up required here) 
was installed direc nax station. 

Background samp ^to assess the local pollutant levels in the area, 
It was intende jnd samples should not be affected by any of the 
suspected pol^tants of concern. Background samples were placed at 
least 1/4 mile te. When setting the background stations, it was 
important to avoid could have a negative effect on the sampling such 
as areas where gasoline is>b^ing stored. 

The on-site or "hot spot" sample was used to monitor the concentration of 

pollutants on the site. It was located near a "hot spot" that had elevated levels of 

M-2 
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the volatile organic compounds of interest. If no "hot spots" were found on the 

site, this station would be located in the physical middle of the site (directly 

adjacent to the 2361 Wind Recording System). As with all sampling stations, they 

were assembled at a height of k to 6 feet. One air pump was located there for 

each type of solid sorbent utilized (each adsorbant tube contained a back-up tube 

also). 

Tenax adsorbant tubes were used because of their effici collecting toluene 

and other volatile aromatic compounds higher in molec harcoal tubes 

were utilized because of their efficiency in collecti olecular 
weight. Approximately 10 liters of air were sa hen using tubes; 30 

liters were sampled for charcoal tubes. Both s were collected over 
a period of k to 8 hours. An attempt was m Specific air volumes for 
the purpose of maximizing the effectiveness prbant tubes to certain 
groups of compounds suspected at the sitg. The .tion volumes listed in Table 

M-l were used in conjunction with Jne followin aticShrf to determine, the flow 
rates required for sampling with cl"> adsorbant tube at a certain 

temperature. 

below 29^ 

above 2 

Where: 	 Q = /flo mate be u\ed in cubic centimeters per minute 
V / ret ition lumeKindividual contaminant - Table M-l) 
t =vsamplil le in/minutes 

Three downwind station locations were selected in order to maximize the 

downrange ambient air confection, through slight changes in wind direction. When 

wind direction shifted significantly for longer than 15 minutes, the stations were 

relocated accordingly and noted in the field logbook along with rationale for the 
changes. 

M-3 
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TABLE M-l 

APPROXIMATED RETENTION VOLUME AT 38°C (100°F) 
(liters/gram of Tenax) 

Amines dimethylamine 0.8 
9 

0.8 
1200 

56 
1000 

3 

20 
20 
70 

3 
10 
10 

860 

0.6 
920 

0.3 
4 
5 

19 
97 

200 
WO 

5 
20 

1-hexene 5 
1-heptene ^g 

2,2-dimethylbutane 0.1 
2,4-dimethylpentane 20 

M - U  
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TABLE M-l 

APPROXIMATED RETENTION VOLUME AT 38°C (100°F) 

(liters/gram of Tenax) 

PAGE TWO 


4-methyl-1-pentene 

cyclohexane 

Halogenated methyl chloride 

hydlrocarbons methyl bromide 


vinyl chloride 


methyl chloride 
chloroform 
carbon tetrachloride 
1,2-dichloroethane 
.1,1,1-trichloroethane 
tetrachloroethylene 
trichloroethylene 

l-chloro-2-mofhylpropefT 
3-chloro-2-mMhylpr£pene 

1.2-dichloropropa1 

1.3­
epichl^fohydri?,(1­
2,3-/?pox 

^roberreenl 

o-diohoroqenzene 


sm-dichlorobenzene 


benzyl onloride 
iromoform 
ethylene dibromide 
bromobenzene 

Halogenated 2-chloroethyl ethyl ether 
ethers Bis-(chloromethyl)ether 

Nitrosamines 	 N-nitrosodimethylamine 
N-nitrosodiethylamine 

0.8 
0.5 

2 
8 
8 

10 
6 

80 
20 

6 
7 

30 
90 

30 

5 
4 

10 
20 

150 
300 
400 

500 
100 
60 

300 

70 
120 

90 
420 
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TABLE M-l 

APPROXIMATED RETENTION VOLUME AT 38°C (100°F) 

(liters/gram of Tenax) 

PAGE THREE 


Oxygenated acrolein 3 
hydrocarbons glycidaldehyde 40 

propylene oxide 4 
butadiene diepoxide 210 

cyclohexene oxide 
styrene oxide 
phenol 

330 
930 
330 

acetophenone 600 
B-propiolactone 100 

Nitrogenous 
hydrocarbons 

nitromethane 
aniline 

9 
680 

Sulfur 
compounds 

diethyl sulfate 
ethyl methane^sulfate 

7 
830 

Source: 	 Krost, Kenneth do/b "Analysis of Hazardous,Organic
Emissions," Nofth Triangle Park, 1982. 

R.H. BrownSsj^d C.OT'Pur/fell^Q/dllection and Analysis of Trace Organic 
Vapor Pollutant^ in ArHWent Atmospheres.. London: Occupational 
Hygien^^artcT^&dj^kLe Laboratories, 1979. 

M-6 
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The time and date of each sample pump operation were recorded in the field 

logbook. During the run time for a survey (typically 4 to 8 hours), the flow rates of 

each pump were inspected when wind direction, temperature and humidity were 

recorded on an hourly basis. 

Before air samples were collected, the sample collection tubes^had been thoroughly 

cleaned by thermal desorption through a Century System Th^rma^Desorber. Each 

sample tube was desorbed through the instrument at aoffroxintfately 200°C. This 

procedure was performed until a one milliliter injection into the^hort column of 

the Photovac (attenuation-50) yielded a contaminatioqj^^ ofKi/2 inches or less. 

Following tube desorption, the sample tube w d at both ends (with 
supplied polyethylene caps or teflon tape) an ml septumed VOA vial 
for storage and transport to the site. The outs? ,VOA vial was marked in 
such a way as to keep track of the tiJbe for ;ation purposes and location 
number. Since Tenax is easily contaminated, es v^r'e not taken from their 
respective VOA vials until just before^they weq; attached to the sampling pump at 

the desired sampling location. \ \/ 

Each pump required a pre-rdntime andlpost-Xintiphe calibration. 

Pre-Ri iiibration 

The sample colle- it^and tack section) was connected to a low volume 
pump via tyga iw direction was marked on the outside of the 
sample tube when king sure not to use any ink containing volatile 
organic compoun e end of the sample collection tube was connected 
to a tygon tube :onnected to 100 cc/min bubble meter. 

The low volume pump was started and timing with a stopwatch began on the 

volume of air being collected. The time it took to initially reach a volume of 10 cc. 

was recorded. The volume of air collected over a 1 minute time period was 

calculated. Then the resultant number (cc/min) was multiplied by 60 to arrive at 

the volume of air collected over a 1 hour time period. As mentioned earlier, the 

ideal collection time period for an air monitoring survey is four to eight hours. 

M-7 
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Ideal volumes obtained during this period are approximately 30 liters for charcoal 

and approximately 10 liters for Tenax (if the contaminants have not been 

determined). Pumps were adjusted to obtain this volume accordingly. 

A minimum of three calibration runs were required for 'pre-rurvdme calibration. 

The time, temperature and relative humidity was recorded bb^e the initialization 

of sampling. 

Post-Runtime Calibration 

Immediately after sample collection, a post pump CcH^jtation was 
required. The post-runtime calibration was e same manner as the 
pre-runtime calibration exept that no fin menjs were made to pump 
apparatus. 

Three readings of the flow rate be were required for 
post-runtime calibration. The avera rateaf was then reported in the 
logbook. With the average pre-runtim\cali d the average post-runtime 
calibraton in hand, the averag^^flowVate ulated and the value was used to 
calculate the total flow collected ove eight hour run time. This value 
was recorded in the field/fogbqrok./ 

When sample collecJw«--M4^v>^ompl£*^d, the instrumentation was recovered and 

each sample tub^was cappecNaN^oth/ends, placed in a VOA vial for storage or 

shipment and i^ed (LrfacobJer). \vina direction, wind speed, temperature, humidity 

and time of fiqmp shihs^ownJwere/all recorded in the logbook. 

Before shipment to mhvdesigfteted laboratory, the VOA vials containing the capped 

sample tubes were packed in a metal can with a small amount of activated 

charcoal on the bottom. The VOA vials were also cushioned so as to not touch each 

other. The metal can(s) were then placed in a cooler with ice (bagged) and 

cushioned with vermiculite. Since the effects of holding times on certain 

compounds are unknown, samples were shipped shortly after collection and analysis 

was performed as soon as possible after arrival at the laboratory. 

M-8 
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When the analyses were completed (EPA method 624), the laboratory delivered the 

results in nanograms. The following formula was used to convert the results to 

parts per billion (at 20°C and 760 mm Hg): 

nanograms of compound in sample x 24.042 nanoliters/nanomole 
(molecular weight of contaminant-nanograms/nanomole) x* (volume of sample collected in liters) 

M-9 
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TABLE M-2 

NUS METEOROLOGICAL/SAMPLING DATA (7-10-85) 


MET STATION STRIP CHART DATA 
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TABLE M-2 
NUS METEOROLOGICAL/SAMPLING DATA (7-10-85)
PAGE TWO 

The air sampling stations were determined by the wind direction and by 
predetermined areas identified on the site by the NUS project manager. A total of 
ten sampling stations were established. Charcoal and Tenax tube samples were 
collected at each location. All Tenax samples consisted of main and back-up tubes 
attached in series, while charcoal samples had back-up tubes/attahhed on-site only. 

Sampling stations are described below and depicted in 

IAS- 1 	 Next to the MET station (approximate! lie of the 
site). 

At the solid waste landfill area (aIAS-2 source area) 

At the town dump area (a predet1AS-3 	 'e area) 

Near the sand pit (a predetermined sour11AS-4 N 

1AS-5 	 Near the gravel pit orner of the site (a
predetermined source are 

1AS-6 -	 Between station IAS-5 ani access road. The station was 
located on the eml irmined source area) 

1AS-7 -	 Off site (down LUITVO heujse 

1AS-8 	 Off site, n below the trailer park (also next to 
the beaver 

1AS-9 	 Off sitg-fnear ice - across the street between two houses 
(in the woods) 

IAS-10 	 next to Old Derry Road (southwest of site) 
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TABLE M-3 

NUS METEOROLOGICAL/SAMPLING DATA (10-17-85) 


MET STATION STRIP CHART DATA 
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TABLE M-3 
NUS METEOROLOGICAL/SAMPLING DATA (7-17-85)
PAGE TWO 

The air sampling stations were determined by the wind direction and by 
predetermined areas identified on the site by the NUS project manager. A total of 
11 sampling stations were established. Only Tenax tube samples were collected at 
each location. All Tenax samples consisted of a main and back-up tube attached in 
series. 

Sampling stations are described below and depicted in Chapter 7, 

2AS-1 MET station (approximate physical middl^of tf; 

2AS-2 Solid waste landfill area (a predetermined sburce area) 

2AS-3 Town dump area (a predetermined jiource^apea) 

2AS-4 Near the sand pit (a predetermined^source area) 

source area) 

2AS-5 - Near the gravel pit at 
predetermined source are; 

the southeast chtyer of the site (a 

2AS-6 Between station No. 5 road. The station was 
located approximately th firt road (a predetermined 

2AS-7 Off site (upwindVfiear th^pum 

2AS-8 Off site (upwjftd) trailer the dirt road intersection. 

2AS-9 Off site Cdqwnwind) a^ppr^eicrfately 100 feet east of Old Derry
Road/Auburn Road intersection. 

2AS-10 (downwinh^hi^Okr Derry Road (southwest of site) 

2AS-11 iff Old Derry Road. 



TABLE M-4 

NUS AIR SAMPLING SUMMARY 


Samples Collected on 7-10-85 
Sample Total Flow Number* 

Station Number (liters) of Tubes Tenax Charcoal 

IAS-1 12510 


IAS-1 12511 


IAS-2 12512 


IAS-2 12513 


1AS-3 12514 


IAS-3 12515 


1AS-4 12516 


IAS-k 12517 


1AS-5 12518 


1AS-5 12519 


1AS-6 12520 


1AS-6 12521 


1AS-7 12522 


1AS-7 12523 


1AS-8 12524 


1AS-8 12525 


1AS-9 12526 


1AS-9 12527 


IAS-10 12528 


IAS-10 12529 


Blank 12530 


Blank 12531 


Notes: 	 Average Winds 

(7-10-85) from SE at 1.7 mph 

(7-17-85) from N at 1.8 mph 

* 2 tubes indicates use of a main tube and backup tube (A & B). 

1 tube indicates use of main tube only. 

Station 

Samples Collected on 7-17-85 
Sample Total Flow Number* 
Number (liters) of Tubes Tenax 

O 
CO 
o 
CO 
oo 
•Ck. 
CO 

2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




Station 

Sample Number 

Tenax/Charcoal 


Volatile Compounds 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 
1.1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,1,2,2-Tetrachloroethane 

1,2-Dichloropropane 
Trans- 1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis- 1,3-Dichloropropene 
2-Chloroethylvinyl Ether 
Bromoform 
2-Hexanone 
<r-Methyl-2-Pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

Dilution Factor 

Not detected 

AIR MONITORING RESULTS (7-10-85) 

Tenax/Charcoal Sampling 

Volatile Organic Analysis 


All results reportedin ug/1(ppb) 


IAS-1 1AS-2 IAS-3 
12510A 12510B 12511A 1251IB 125I2A 12512B 125I3A 12513B 125I0A 12514B 12515A I2515B 

T T C C T T C C T T C C 
CRDL 
(ug/1) 

0.13 

1 1 1 I 1 

Quantitation is approximate due to quality control review (data validation) CD
Value is rejected due to blank contamination identified in quality control review. 

CRDL Contract required detection limit. CO 
"A" Designation on sample number indicates main tube. CD 
"B" Designation on sample number indicates back up tube. CO 

oo 
•Ck.Note: The following information has been established by the Contract Laboratory conducting the analyses and approved by the U.S. EPA. Quantification of all 
COcompounds may be in error by an average factor of +/- 20 percent and may be as great as a factor of five. Compounds with the highest error include

arMnnp I ?-rli«-hl..rn<.tH-,„„ •> h,o -i-'--opfhvlvinv|ptli.-r •» • i. .i 1 ° 

http:rli�-hl..rn


TABLE M-5 

AIR MONITORING RESULTS (7-10-85) 

Tenax/Charcoal Sampling 

Volatile Organic Analysis All results reported in UR/1(nob) 

PAGE TWO 


Station IAS-6 1AS-5 1AS-6 
12516A 12516B 12517A 12517B 12518A 12518B 12519A 125I9B 12520A 12520B 12521A 12521BSample Number 

Tenax/Charcoal 
T T : C C T T C C T T C C 


CRDL 

Volatile Compounds (OR/1) 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 


11.63Carbon Disulfide 
1,l-Dichloroethene 
1.1-Dichloroethane 
Trans- 1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
Trans- 1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
Cis- 1,3-Dichloropropene 
2-Chloroethylvinyl Ether 
Bromoform 
2-Hexanone 
O-Methyl-2-Pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

Dilution Factor 1 1 I 1 1 I 1 1 
O 

= not detected CO 
= Quantitation is approximate due to quality control review (data validation) O* = Value is rejected due to blank contamination identified in quality control review to
CRDL = Contract required detection limit. 

CO"A" Designation on sample number indicates main tube. 
"B" Designation on sample number indicates back up tube. cn 
Note: o 

Jom^undWsimBa'vnfh°rmati0n bee" established by the Contract Laboratory conducting the analyses and approved by the U.Scompounds mav be in error hu m . / -m . • . . . .. rr 7 EPA. Quantification of all 

acetone ^"dirhlnro IK™ avera8e lactor of +/- 20 percent and may be as great as a factor of five. Compounds with the highest error include
acetone, 1,2-dichloroethane, 2-butanone, 2-chloroethylvinylether, 2-hexnone and l-methyl-2-pentanone. B 

3 



TABLE M-5 
AIR MONITORING RESULTS (7-10-85) 
Tenax/Charcoal Sampling 
Volatile Organic Analysis All results reported in ug/1(ppb) 
PAGE THREE 

Station 
Sample Number 
Tenax/Charcoal I2522A 

1AS-7 
12572B 12523A 12529A 

1AS-8 
12529B 12525A 12526A 

IAS-9 
12526B 12527A 12528A 

IAS-10 
12528B 12529A 12530 12531 

Volatile Compounds 
CRDL 
(ug/1) (in ng/tube) 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1.1-Dichloroethane 
Trans- 1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1.1.1—Trichioroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane. 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
Trans- 1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
Cis- 1,3-Dichloropropene 
2-Chloroethylvinyl Ether 
Bromoform 
2-Hexanone 
9-Methyl-2-Pentanone 
Tetrachloroethene 
Toluene 
Chiorobenzene 533 
Ethylbenzene 
Styrene 1203 223 
Total Xylenes 

3003 753 
Dilution Factor 1 1 1 1 1 1 1 1 1 1 1 

= not detected 
3 
» 
CRDL 

= 
= 
= 

Quantitation is approximate due to quality control review (data validation) 
Value is rejected due to blank contamination identifiedin quality control review. 
Contract required detection limit. 

O 
CO 
CD 

"A" 
"B" 
Note: 

Designation on sample number indicates main tube. 
Designation on sample number indicates back up tube. 

J^^U<Tlng lnformation ^s tee" established by the Contract Laboratory conducting the analyses and approved by the U.S. EPA
compounds may be in error by an average factor of +/- 20 percent and may be as great as a factor of five. J Quantification of all 

CO 
oo 
cn 

Compounds with the highest error include 
acetone, 1,2-dichloroethane, 2-butanone, 2-chloroethylvinylether, 2-hexnone and 9-methyl-2-pentanone. 



Station 
Sample Number 

Tentatively 
Identified Compounds 

Detection 
Limit 
Jug/L 

2AS-1 

TABLE M-6 
 ̂ AIR MONITORING RESULTS (7-17-85) 

Tenax Sampling - NUS/FIT In-House Screening* 
Volatile Organic Analysis 

All results reported in ug/l (ppb) 

2AS-1 (Pup)
13433A I3433B 

2AS-2 2AS-3 
msoA i3««B imfjrrmn hiIIWb 2AS-5 

13037A I3037B 
2AS-6

1308A m38B 

Trichloroethene 

Benzene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

BDL 

Ethylbenzene 

m-Xylene 

o-Xylene 

Coelutersc 

BDL 
X 

= 
= 
= 

not detected 
below detection limit 
detected 

* Pta"-C 
technique and that the reoorted value.: i hat they represent the end pivduct of a s^etiX 
analysis uang greater topWnication amianalptkll Stro]""""' IW* to i^lte 

oD,toSiSl" **«*>*<« •-toluene. No attempt made to 

"B" ne^fur'0" °" Sample number indicates main tube. 
Designation on sample number indicates back up tube. 

CD 
CO 
CD 
CO 
oo 
cn 
ro 



TABLE M-6 
AIR MONITORING RESULTS (7-17-85) 
u^a.X,S !̂Plin? "NUS/FfT '"-House Screening3
Volatile Organic All results reported _n ^  ̂

Station 
Sample Number 

Tentatively
Identified Compounds 

2AS-8 2AS-9 2AS-10 
13930B 

2AS- 11 
13431B 

Blank 
I3<I39A 

Trichloroethene 
Benzene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m-Xylene 
o-Xylene 
Coeluters 

BDL 

BDL 
X 

= 
= 
= 

not detected 
below detection limit 
detected 

* m mm C a s  < / .  
technique and it,a. the repotted value, are' ortp'lfpnrJLmMe™roT """"" « Greening
analyus using greater sophistication and analytical cSroi technique i. not meant to replace 

" <" —««'—«. No attempt „as mad.to ^„,|,y 

'NT"®' 
indicated!', C®'°r0e"lane' '.'.l-trichloroethan,. 

1S«?"' 'i" le ^''dgnitlied in 
Tta ple^nceT^'mmTon^m^t' 

»R"J?r,gna"°n °nsamPle number indicates main tube. 
Designation on sample number indicates back up tube. O 

CO 
CD 
CD 
OO 
cn 
co 
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FROM: Mark H. Greenberg, Laboratory Scientist IV DATE: July 30, 1981 

SUBJECT: Addendum to Londonderry Landfill? 
Study Report July 28, 1981 

AT: Air Resources Agency 

TO: Dennis R. Lunderville, Director/File 

After analysis of a study just completed and performed by our Agency on the 

air in the Health and Welfare Building, some qualifyin tements must be made 

on the data presented in the July 28, 1981 Londonde t. The hydrocarbon

quantities found at the Londonderry landfill are re correct as shown 

in this memo except for the chloroform concentrati are some changes in 

concentrations of some very low level hydrocarb culation error, but 

the major problem is the chloroform results, degree of uncer­
tainty about the values of chloroform in due to relatively

higher chloroform values in the reagents, a id laboratory air 

then first observed. Also, the variability .oroform concentrations make 

taking it into consideration as a posltivi reported values almost im- v 

possible. An. attempt is made to calcula ighest, lowest, and average

amount of chloroform in the blank to see possible chloroform eoncen­
trations at the landfill. The problem is iroform background blank 

values are sometime 50Z of the total_catch at 


Chloroform Blanlf Value Site 3 Provencal 


Low Blank 
 5.321 0.0624 

High Blank 
 3.900 0.0000 
Average Blank 4.8631 0.0287 


Due to this probl 
 .loroform levels and the presence of many

unidentifiable peaks 
 id that a retest of the area is warranted by

our Agency and v sistance. 


In concl tandards for comparison,, the values of-hydro­
carbons at thj 
 except for chloroform. There seems to be no threat 

in the air t 
 No conclusion could be made about chloroform until 

further analys 


MHG/kab 
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LONDONDERRY STUDY 


Date: May 	20, 1981 Wind: N-NV ;np. M ' T  

Site 1 -	 Logs SW of designated hut 

Sipin Pump 0142 

Initial 61076 

Final 83428 

Activted Charcoal 

Dupont pump 3174 78 minutes 1 liter/mi 


Site 2 -	 NW side of tire area and SE of drums 

Sipin Pump 0143 

Initial 121367 

Final 153133 

Activated Charcoal 

Dupont pump 2956 54.5 minutes 1 


Site 3 -	 Outside of Gruner residence,/ Auburn 

Sipin Pump 0149 

Initial 411169 

Final 441939 

Activated Charcoal 


Site 4 -	 West side of old p

MSA Pump #6 20 m^tfutes 


Provencal House Interior 

Activated Char liter/min 
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HYDROCARBON QUANTIFICATION AND QUALIFICATION / /

FOR LONDONDERRY LANDFILL (REVISION) 


CHEMICAL 


Benzene 


1, 1, 2, Trichloroethylene 


Chloroform 


Tetrachloroethylene 


Methylene Chloride 


Toluene 


P-Xylene 


O-Xylene 


MHG/kab 


SITE 1 


0.0098 


0.0092 


-.2213 


0.0637 


0.8938 


0.8249 


_ 


SITE 2 SITE 3 

0.0104 

0.0165 0.0078 

4.3115 4 • l U  ?  7  

PROVENCAL 


0.0180 


0.0067 


0.0 i "= 

0.0356 


0.0615 


0.0203 


0.0028 



V 
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AIR MONITORING RESUL 
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TABLE M-7 

U.S.EPA AIR MONITORING RESULTS (9-3-81) 


AUBURN ROADLANDFILL 

CHARCOAL TUBE SAMPLING 


Sample No. Volume Collected (liters) ected Contaminants 

50300 


50301 


50302 (101 Auburn Road) 


50303 (95 Auburn Road) 


50304 


50305 (field blank) 


NOTES: - For sampling locations, see 

- Analyses conducted atJJ*S*£PA - Lexington (9-3-81) 
ND = not detected 
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SURFACE WATER/SEDIMENT SAMPLING 

SECTIONS IN APPENDIX N 

SURFACE WATER/SEDIMENT SAMPLING MJ 

SURFACE WATER RESULTS (NUS) 

SEDIMENT RESULTS (NUS) 

SURFACE WATER RESULTS (PREVIC 

N-l SURFACE WATER RESI^TS^NVOLATILE ORGANICS (1984) 

N-2 SURFACE WATER RESULTS - ^OLATlLE (3RGANICS (1985) 

N-3 SURFACE WATER,RES(AT? - SEMIvbw(TILE ORGANICS (1985) 

N-4 SURFACE WATEfcsRESU^TS -/£E$"H£2fDES/PCBs (1985) 

N-5 SURFACE WAJEa-B^J^LTS SfcjORGANICS (1985) 

N-6 SEDIMENTi^ULTS^NbRpAiy?CS (1984) 

N-7 SEDIMENT REgtjpfS^ VOLATILE ORGANICS (1985) 

N-8 SEDIM^JT RESULTS ) SEMIVOLATILE ORGANICS (1985) 

N-9 SEDIMEN^^ESULTC- PESTICIDES PCBS (1985) 

N-10 SEDIMENT RESULTS -/fNORGANICS (1985) 
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Surface Water Sampling 

The major objective of surface water sampling is to assess whether contaminants 

are migrating from the site via surface water. Analysis of -su{Tace water samples 

can help to establish the existence and extent of containinapft miration which may 

pose a risk to the human health and/or the environment. / / ­

Surface water grab samples were collected by NUS^S^yf^ersb^nel atNhe Auburn 

Road Landfill site for analysis of compounds opt th^Hazardous^Sub^tance List 

(HSL). Surface water grab samples were collated f^WTSohas Brook, Whispering 

Pines Pond and an unnamed brook flowing though Aulxirn Road Landfill Site. 

Surface water samples were collected by subnfas^ging tK^sample container below 

the surface of the water at mid-dep£husing ah^mote^ampler according to 

NUS/FIT Region IStandard Operating Guidelu^^SQcTW/^, Revision 0. Two 80 

ounce (oz) amber glass bottles (unpre^vedW^re collec^d for extractable organic 

analysis of compounds on the HazardoVsub^nco'Trm (HSL). Samples were also 

collected in two 44 millilitergfaSTN^latDe organic analysis (VOA) vials to which 

100 microliters of 7,000 a£m merc^nc^cWkte (HgCl2) had been added as a 

preservative such that a/inal^ongentrationSsM'16 ppm was reached in the sample 

for volatile organic cai^oun^^anal^st^yOne liter polyethylene bottles were 

utilized to collect suc£a£^*}(ater s^qnples for inorganic analysis (metals). The 

surface water saprfples for lWg^nic -analysis were preserved with concentrated 

nitric acid (HNO^) a ~~¥*nal pta o^less than two. A field blank and replicate 

sample were^ollechs<jto assess /field sampling and contract laboratory analytical 

techniques. Sample corr^mers were decontaminated with an alconox-water rinse, 

and deionized waterKjise. m\ surface water samples were labeled and stored on 

ice in a cooler. Sample^^cheduled for HSL organic contaminant analyses were 

analyzed according to EPA method 624 on a gas chromatograph/mass 

spectrometer. All information for the collection of surface water samples was 

recorded in the project logbook. Sample data such as sample location, time, type 

of sample, number of samples and container size, and were entered on a field chain 

N-l 
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of custody form. This information was transferred to another chain of custody 

form and along with the samples, relinquished to Federal Express to deliver to the 

contract laboratory. Proper chain of custody was maintained throughout the 

sample collection and shipment. 

Sediment Sampling 

Sediment sampling is conducted to determine the presence/Sfsoollutants of low 

water solubility and high soil binding affinity. Moreover,/the presence of 

contaminants in sediment samples can indicate whether contaminants found in 

associated surface water samples are, in fact, the ̂ esuhTsrf offsfte migration. 

Inorganic compounds (heavy metals) and halogenate^nyarocarbortesare examples of 

contaminants which may be found in higher cojrcentjjatj^ns in sedirrents than in 

surface water. 

Sediment grab samples were collected at the sample lob^tions as most surface 

water samples. Surface,water samples/^fepe^lways t^k^n fi/st so that removal of 

benthic (sediment) samples would not be distribut^th>-erdispersed in the surface 

water. Sediment samples were colle^ted^^h arer^ote sampler according to 

NUS/FIT Region ISOG No. 10A, RevisioK, 0. The/Samples were collected in two 44 

milliliter VOA vials for vpfatile otganicv. compound analysis. Samples were 

collected in an 8 ounce (pz) i/tr>for IffOTg^nlc/inalysis. Samples for extractable 

organic analysis were /Colle6t^/in16 pounce (oz) jar. All samples were 

unpreserved and were stbK^d on ic^in a cooler. Background, blank and replicate 

samples were coliep*€d to"^s^«s fiela^mpling and contract laboratory analytical 

techniques. Samplinegauipment wa^/decontaminated with an alconox-water rinse, 

methanol rin^e, aq4 deionized Vater rinse. Environmental sample jars were 

decontaminated with aqajconox-water rinse and deionized water rinse prior to 

their storage on icfev All samples were to be analyzed (by CLP) for compounds on 

the Hazardous Substan^L^dt (HSL). All information concerning the collection of 

sediment samples was recorded in the project logbook. Information such as sample 

location, time, method of sample collection, number of samples and type of sample 

containers were entered on the field chain-of-custody form. This information was 

transferred to another chain-of-custody form along with the samples and 

relinquished to Federal Express for delivery to the contract laboratory. Proper 

chain of custody was maintained throughout the sampie collection and shipment. 

N-2 
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TABLE N-] 

SURFACE WATER RESULTS-VOLATILE 0R6ANICS 
1984 SAMPLIN6 ROUND 

SAMPLE LOCATION 

TRAFFIC REPORT NUMBER 


SAMPLE NUMBER 


V0LA11LE 
ORBANIC COMPOUNDS 

CHLOROMETHANE . 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON 01SULFIDE 
1,1~DICHLOROETHENE 
1.1-DICHLOROE1HANE 
TRANS-i,2-DICHLOROETHENE 
CHLOROFORM 
1,2 DICHLOROE THANE 
2-BUTANONE 
1.1.1-TRICHLOROEIHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BRONODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1.2-DICHLOROPRDPANE 
TRANS-1,3-DICHL0R0PR0PENE 
TRICHLOROETHENE 
DIBROMOCHLOROME THANE 
1.1.2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORN 
2-HEXANONE 
4-METHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLORDBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

DILUTION FACTORS: 

SN-1 SN-2 BLANK 
 SN-3 SN-4 SN-5 SN-6 SN-6IDUP) BLANK 

AA06I AAD72 AAO74 AA077 AA076 AA07B AA07V AAOBO AA081 
1204V 12062 12073 12067 12062 
 12064 12069 12070 12041 


CRDL CRDL 

(ug/!l 


57 

10 

68 

10 

5 

5 

5 

5 

5 

5 

5 

5 


10 

5 
 5 

9 
 5 


13 
 10 

10 
 5 

1! 
 5 

10 
 5 


7 5 

5 5 

B 5 

5 
 5 

0 5 

5 5 


10 10 

15 
 .5 

23 10 

33 10 

15 
 5 

15 
 5 

14 
 5 

10 5 

15 5 

IB 
 5 


1 1 1 1 1 1 1 1 I 	 CD 

CO 


BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED CD 
J -QUANTITATION IS APPROIIHATE DUE TO QUALITY CONTROL REVIEN CD 
• -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY REVIEN oo 

»« -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CUNTROL REVIEN 
CD 

CRDL -CONTRACT REQUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIHITI. 
CD 



TABLE N-2 
SURFACE RATER RESULTS-VOLATILE 0R8ARICS 

1985 SAMPLING ROUNDS 

SAMF-LE LOCATION SR-Ol SH-02 SN-03 SN-04 SH-05 SR-06 SH-06ID) SR-07 SH-08 BLANK SV-OIA BLANK 
TRAFFIC REPORT NUMBER AD795 AD794 AD797 AD798 AD79I AD792 AD793 AD794 AD790 AD709 AD992 AD996 

SAMPLE NUMBER - 13725 13727 13729 13731 13717 13719 13720 13723 13715 13710 13968 . 13B95 

VOLATILE CRDL 

ORGANIC COMPOUNDS ,lug/LI 


CHLORONETHANE 10 
BROMOHETHANE 10 ' 
V1NVL CHLORIDE , 10 
CHLOROETHANE 10 
METHTLENE CHLORIDE 5 
ACETONE 10 
CARBON DISULFIDE 5 
1.1-OICHLORQETHENE 5 
1,1-D1CHLORDE THANE 5 
TRANS-1,2-DICHLOROETHENE 5 
CHLOROFORM 5 
1.2-01CHLOROETHANE 5 
2-BUTANONE 10 
1.1.1-Tft(CHLOROETHANE 5 
CARBON TETRACHLORIDE 5 
VINYL ACETATE 10 
BROHODlCHLOflOHETHANE 5 
1,1,2,2-TETRACHL0R0ETHANE 5 
1,2-DICHLOROPROPANE 5 
TRANS-1,3-DICHLOROPROPENE 5 
TR ICHOROETHENE 5 
DIBMMCMLOROHETHANE 5 
1.1.2-TRICHLORDETHANE 5 
BENZENE 5 
CIS-1,3-DICHL0P0PR0PENE 5 
2-CHL0R0ETHYLVINYLETHER 10 
BROHOFORM 5 
2-HEIANONE 10 
4-METHYL-Z-PEN TANONE 10 
TETRACHLOAOETHENE 5 
TOLUENE 5 
CHL0R0BEN2ENE 5 
ETHYLBEN2ENE 5 
STYRENE 5 
TOTAL XYLENES 5 

DILUTION FACTORS: 

BLANK SPACE-INDICATES COMPOUND HAS NOT DETECTEO 
J -QUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEH (DATA VALIDATION) 
» -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEH 
tf -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEH 

CRDL -CONTRACT REQUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMIT) 
NOTE -DATA HAS UNOERGONE A QUALITY CONTROL REVIEH; EPA APPROVAL IS PENDING 

o 
CO 
CD 
CD 
CO 
OD 



TABLE N-3 
SURFACE RATER fiESULTS-SEMiVOLftTILE 0R6AR1CS 

1985 SAHPLIRB ROUNDS 

SAHPLE LOCATION SR-Ol SR-02 SR-03 SR-04 SR-i'j SN-i.it SN-i'6lD/ SR-07 SR-08 BLANK SN-01A BLANK 
TRAEEIC REPORT NUNBER A0795 A0796 AD797 AD79B AD791 AD792 AD793 AD794 AD790 AD789 AD992 AD996 

SAMPLE NUMBER 13/25 13727 13731 1371713729 13719 13720 13723 13715 13710 13968 13895 

CRDL
lug/L > 

PHENOL 10 
ANILINE 10 
1,2-DICHLOROBENZENE 10 
2-HETHVLPHENOL 10 
4-HETHVLPHENOL 10 
ISOPHORONE 10 
BENZOIC ACID 50 
1,2,4-TAlCHLQfiOBENZENE 10 
NAPHTHALENE 10 
4-CHLORO-3-HETHYLPHENOL 10 
2-HETHYLNAPHTHALENE 10 
HEIACHLOROCYCLOPENTADIENE 10 
2-CHCORONAPHTHALENE 10 
2-NITROANILINE 50 
DIMETHYL PHTHALATE 10 
ACENAPHTHYLENE 10 
ACENARHTHENE 10 
DIBEN70FURAN 10 
DIETHYLPHTHALATE 10 
ELUQRENE 10 
N-NITROSOOIPHENYLAHINE 10 
PHENANTHRENE 10 
ANTHRACENE 10 
DI-n-BUTYLPHTHALAIE 10 
FLUORANTHENE 10 
PYRENE 10 
BUTVLBENZYLPHTHALATE 10 
BENZOIAIANTHRACENE 10 
b) 5(2-ETHYLHEIYl1PHTHALATE 10 
CHRYSENE 10 
Dl-n OCIYL PHTHALATE 10 
BENZOlblFLUORANTHENE 10 
BENZOlklFLUORANTHENE 10 
BENZOIalPYRENE 10 

DILUTION FACTORS: 

BLANK SPACE-INDICATES COHPDUNB NAS NOI DETECTED 
1 -QUANTITATION IS APPRO!IMATE DUE TO QUALITY CONIROL REV 1EH IDAIA VALIDATION) ® 
» 7 -VALUE REJECTED DUE TO BLANK C0NTAHINAT10N AS IDENTIFIED IN QUALITY CONTROL REVIEN ^ 

»• -VALUE REJECTED DUE 10 OTHER CONTRACTUAL REQUIREHENTS IDENTIFIED IN QUALITY CONTROL REVIEN *—> 
CRDL -CONTRACT REQUIRED DETECTION LIMIT iMULTIPL V BY DILUTION FACTOR TO OBTAIN SAHPLE DETECTION LIMIT). CO 
NO11 -DATA HAS UNDERGONE A QUALITY CONTROL REVIEN; EPA APPROVAL IS PENDIN6 OO 

APPEND IK Q LISTS ALL COMPOUNDS ANALYZED FOR IN THESE SAMPLES CTJ 



TABLE N-4 

SURFACE HATER ftESULTS-PEST]CIDEB/PCBS 


19B5 SAHPLIN6 ROUNDS 


SH-OI SN-02 SN-03 SN-04 SN-05 SN-Ofc SN-06ID) SN-07 SN-08 BLANK SH-01A BLAN1 
AD796 AD/97 AD798 AD791 AD792 AD793 AD794 AD790 AD7B9 AD992 AD°96 

U725 13727 13729 13731 13717 13719 13720. 13723 13715 13710 13968 13395 

0.004 •} 

BLANK SPACE-INDICATES CDNPOUND MAS NOT DETECTED 

J -DUANI1TATI0N IS APPROIIHAIE DUE TO QUALITY CONTROL REViENIDATA VALIDATION) 
« -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEN 

•« VALUE REJECTED DUE TO OTRER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEW 
CRDL -CONTRACT REQUIRED DETECTION LIMIT (MUL FIPLY BY DILUTION FACTOR TO 08TAIN SAMPLE DETECTION LIMIT) 
M0,t lw'n "" 'N0ER60NE A OUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING 

SAMPLE LOCATION 
TRAFFIC REFORT NUNBER flO795 

SftHF L: ' ITR 

ALPHA-BHC 
BE TA-BHC 
DELTA-BHC 
GAHHA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPQKIDE 
ENDOSULFAN 1 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN 2 
4,4-EDO 

• 	 ENDP!" 4 'i, HYDE 
ENDOSULFAN SUL'ATE 
4,4-DDT 
HETHOIYCHLOR 
ENDRIN KETONE 
CHLORDANE 
TOIAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-I2J2 
AROCLOR-1242 

AROCLOR-1248 


AROCLOR-1254 

AROCLOR-1260 


DILUTION FACTORS: 

CRDL 
(ug :  > 

•••.05 

0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05' 
0 . 1 0  
0 . 1 0  
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 

0 . 1 0  
0.5 
1 . 0  
0.5 
0.5 
0.5 

0.5 

0.5 
1.0 
1 . 0  



TABLE *-5 
SURRACE HATER RESULTS-1MORGAN ICS 

1V85 SAMPLING ROUND 

SAMPLE LOCATION 

TRAFFIC REPORT NUMBER 


SAMPLE NUMBER 


INORGANIC 
ELEMENTS 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MAN6ANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
TIN 
VANADIUM 
IINC 

SH-01B BLANK 

MACOOJ MA8995 


13968 I3B95 


IDL 
luq/L) 

120 120 

36 


2.3 

76 


3.0 
4.0 11 

1500 	 2470 

10 21 

30 


7.8 	 4 

35 700 


1.4 

360 1300 

8 . 2  239 

0.12 

40 264 

3500 1300 

1.7 
9.2 

630 90000 200 

4.2 

37 

22 

IB 92 


BLANK SPACE-INDICATES COMPOUND HAS NOT DETECTED 

-QUANTITATION IS APPROXIMATE. DUE ID DUALITY CONTROL REVIEN IDATA VALIDATION) 
-VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEN 
-VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 

IDL INSTRUMENT DETECTION LIMIT 

NOTE 
 -DATA HAS UNDER60NE A QUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING 



0 3 0 9 8 7 1  
I 


I 




TABLE N-f-
SEDIMENT RESULTS- INORGANICS 
SEPTEMBER 1984 SAMPLING ROUND 

SAMPLE LOCATION SO-01 SD-02 SD-03 SD-04 SD-05 SD-05!D> 
TRAFFIC REPORT NUMBER MA-335 MA-336 NA-337 NA-I30 MA-33' MA-340 
. SAMPLE NUMBER 12050 12059 I206B 12063 12065 12066 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

. 	COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUN 
SELENIUM 
SILVER 
SODIUN 
THALLIUM 
TIN 
VANADIUM 
ZINC 

BLANK SPACE-INDICATES CONFOUND MAS NOT DETECTED 
-QUANTITATION IS APPROUMATE DUE 10 QUALITY CONTROL 

' -VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED^ QUALITY CONTROL REVIEW 
»• -VALUE REJECTED DUE TO OTHER COHTRACTUAL REQUIREMENTS IDENTIFIED IN DUALITY CONT°!Z REVIEW 

IOL -INSTRUMENT DETECTION LIMIT 

N/A -NOT ANALYZED 


NOTE -THESE SAMPLE DATA ARE REPORTED ON A NET WEIGHT BASIS 


o 
CO 
o 
CO 
oo 
-vj 
ro 



TABLE N-7 
SEDIMENT RESULTS-VOLATILE 0R6ANICS 

OCTOBER 1905 SANPL1N6 ROUND 

SAMPLE LOCATION SD-OI SD-02 SD-03 SD-04 SD-05 SD-06 SD-06(D) SD-07 SD-08 BLANK 
TRAFFIC REPORT NUMBER ADB21 ADB22 AD823 ADB24 AD817 ADB18 AD819 A0820 ADO 16 ADB15 

SAMPLE NUMBER 13726 1372B 13730 13732 13718 13721 13722 13724 13716 13711 

VOLATILE 
ORGANIC COMPOUNDS 

CHLORONETNANE 
BROHOHETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2-BUTANDNE 
1.1.1-TRICHLOROE THANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMOD1CHLOROHE THANE 
1,1,2,2-T£ TRACHLOROE THANE 
1,2-DICHLORflPROPANE 
TRANS-1,3-D1CHL0R0PR0PENE 
TRICHLOROETHENE 
OIBROHOCHLOROMETHANE 
1.1.2-TRICW.OROETHANE 
BENIENE 

CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HE1AN0NE 

4-NETHYL-2-PENTAN0NE 
TE TRACHLOROE THENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL IYLENES 

CRDL 

Tug/kg) 


10 
10 
10 
10 	 : 
5 

10 
5 
5 
5 
5 
5 
5 

10 
' 5 

5 
10 
5 
5 
5 
5 
5 
5 
5 

5 

5 
10 

5 


10 

10 

5 

5 

5 

5 

5 

5 


DILUTION FACTORS: 20 

o 
CO 

3 QUANTITATION IS APPRO!IMATE DUE TO QUALITY CONTROL REVIEN (DATA VALIDATION! CD 
BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED 

< CO-VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIENti -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 	 OO 
CRDL -CONTRACT REQUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMIT) 	 -J 
NOTE -DATA HAS UNDERGONE A QUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING 	 CO 



TABLE N-3 

SEDIHENT RESULTS-SEHIVQLAF1LE ORGANICS 
OCTOBER 1905 SAHPLING ROUND 

SAHPLE LOCATION 

TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 

SEMI-VOLATILE 
ORGANIC CONFOUNDS 

PHENOL 
ANILINE 
2-CHL0R0PHEN0L 
1.4-DICH10R0BENZENE 
1,2-DICHLOROBENZENE 
2-HETHYLPHENOL 
4-NETHYLPHENOL 
ISOPHORONE 
2,4-DINETHYLPHENOL 
BENZOIC ACID 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLORO-3-NETHYLPHENOL 
2-NEIHYLNAPHTHALENE 
HEIACHLOROCYCLOPENTADIENE 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHFHALATE 
ACENAPHIHYLENE 
ACENARHTHENE 
DIBENZOFURAN 

D1E THYLPHTHALATE 
, 	FLUORENE 

N-NlTROSOD1PHENYLAH1HE 
PENFACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 

DI-n-BUTYLPHTHALATE 
FLOORANTHENE 
PYRENE 
BOTYLBENZYLPHTHALATE 
BENZOfA)ANTHRACENE 
bis(2-ETHVLHEXVL»PHT HALATE 
CHRYSENE 
DI-n-OCTYL PHTHALATE 
BENZO(B1FLUORANTHENE 
BENZOlklFLUORANTHENE 
BENZOIalPYRENE 

DILUTION fACTORS: 


SD-01 SD-V2 SD-(v SD-04 SD-05 SO-06 5D-06ID) SD-07 50-03 BLANK 
ADB21 AD622 ADB23. AD824 AD817 AOS 1S ADS 19 AD62G AD816 AD815 
15726 13728 13730 1 3732 13718 13721 15722 13724 13716 13711 

CRDL 

lug/kg) 


ID 

10 

10 

10 

10 


10 

10 

10 

10 

50 ' 

10 

10 

10 

10 

10 

10 


50 

10 

10 

10 


10 


10 

10 

10 

10 


10 
10 
10 

' 10 

10 
10 
10 

10­
10 

10 

10 


10 

10 


CD 
COBLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED 
C3 

-DUANIITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVTEN IDATA VALIDATION) 
CD 

-VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REV 1EN 
it 	 oo

-VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEK 
CROC -lONiRACT REQUIRED DETECTION LIMIT IMULTIPLY BY DILUTION FACTOR TO OBTAIN SANPLE DETECTION LIMIT)
NOT t -DATA HAS UNDERGONE A QUALITY CONTROL REV1EN; EPA APPROVAL IS PENDING 


APPENDII 0 LISTS All CONFOUNDS ANALYZED FQR IN rupee QSIIPI pq 




ALPHA-BHC 
BEIA-BHC 
DELTA-BHC 
6AHHA-BHCILINDANEI 
HEPIACHLOR 
ALDRIN 
HEPIACHLOR EPOIIDE 
ENDOSULFAN I 
01EL DRIN 
4,4-DDE 
ENDRIN ­
ENDOSULFAN 2 
4,4-DDD 
ENDRIN ALDEHYDE 
ENDOSULFAN SULFATE 
4,4-DDT 
NETHOXYCHLOR 
ENDRIN KETONE 
CHLORDANE 
TOIAPHENE 
AR0CL0R-10I6 
AR0CL0R-122I 
AROCLOR-12J2 
AR0CL0R-I242. 
ARDCLOR-1248 
AR0CL0R-I254 
AROCLOR-1260 

TABLE N-9 
SED1HENT RESULTS-PESTICIDES/PCB'S 

1985 SAHPLIN6 ROUND 

CRDL NO COHPOUND DETECTED 
(ug/Kg) IN SEDIMENT SAMPLES BELON 

SAMPLE LOCATION TRAFFIC REP0R1 NUMBER SAMPLE NUMBER 
0.05 
0.05 SC-01 13726 
0.05 SD-02 13728 
0.05 SD-03 13730 
0.05 SD-04 13732
0.05 SD-05 13718 
0.05 SD-06 13721 
0.05 SD-06ID1 
0.10 . SD-07 
0.10 so-oa . 
0.10 BLANK 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 

0.10 
0.5 
1 . 0  
0.5 
0.5 
0.5 
0.5 

0.5 

1 . 0  
1 . 0  

CRDL-CONTRACT DETECTION UNIT 

NOTE-DATA HAS UNDER60NE A DUALITY CONTROL REVIEW; EPA APPROVAL IS PENDING 

CD 
CO 
CD 
CD 
oo 
-vj 
cn 



TABLE N-10 

SEDIMENT RESULTS-INORGANICS 


19B5 SANPLING ROUND 


SAMPLE LOCATION SD-Ol SD-02 SD-03 SD-06 SD-OclO.' 30-07 sc-oa BK6RDTRAfFIC REPORT NUMBER AD-821 AD-822 AD-B23 -618 AD-819 AD-B20 AD-816 AO-815SAMPLE NUMBER 13721 13728 13730 ;>3021 13722 1 5724 13716 13711 

INORGANIC CRDL 

ELEMENTS lag/kg} 


ALUMINUM 20 7000 2500 
ANTIMONY '6 
ARSENIC I 15 
BARIUM 20 

BERYLLIUM 
 0.5 

CADMIUM 
 0.5 

CALCIUM 
 500 2400 3400 5600 

CHROMIUM 
 I 47 

COBALT 
 5 

COPPER 
 2.5 

IRON 
 10 • 3400 3100 4000 10400 86400 3700 

LEAD 
 0.5 21 2 . 2  1.5 35 4.1 37 
MAGNESIUM 500 
MANGANESE 1.5 139 205 260 363 
MERCURY 0.02 0.34 0.11 O.OB 0.21 
NICKEL 4 
POTASSIUM 500 
SELENIUM 0.5 
SILVER 1 
SODIUM 500 2900 3300 11500 3200 
THALLIUM 1 
TIN • 57 27 
VANADIUM 5 
ZINC 2 12 

53 

BLANK SPACE-iNDICATES COMPOUND NAS NOT DETECTED 

3 -QUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEW IDATA VALIDATION) 
• -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEW 

«» -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN DUALITY CONTROL 
CROL -CONTRACT REQUIRED DETECTION LIMIT 
NOTE -DATA HAS UNDERGONE A QUALITY CONTROL REVIEW; EPA APPROVAL IS PENDING 
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I 



EXPLORATION LOCATION PLAN 

SEPT. 1982 . FIGURE Ha 2 
CD 
CO 
CD 
CO 
oo 
-vj 
CO 



APPENDIX E.4 
» SURFACE WATER SAMPLING DATA SUMMARY 


PURGEABLE ORGANIC ANALYSIS RESULTS
* 

30TES: 1) All results in parts per billion (ppb).

2) ND - no volatiles detected. Blank spaces indicate not detected. 
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PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTESi 1) All results in parts per billion (ppb).

2) NO - not detected. Blank spaces indicate N.O.'s. 


-3­
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E & E TESTING 


HATER QUALITY DATA 


INORGANIC ANALYSES 
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I  TABLE 17 

SURFACE WATER STATION SW-5 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: 1) All results in parts per billion (ppb). Tr. » <5 ppb 


2) ND - Not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. (RAI); GCA Corporation (GCA) 
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NORMANDEAU ASSOCIATES 
Page 1 of 1 

LABORATORY REPORT 

Report Date 07 /22 /82  

Various
Analysis Date0 DOD/RGDReported By 

Date Samples SubmittedProject 526 

SAMPLE OR STATION * 

SW-4  SW-5ANALYSIS 


Alkalinity - total, mg CaC0j/l 
 19 .0  34 .2  


BOD^ mg/1 


COD mg/1 8 .25  10 .5  


ery
Chloride mg Cl/1 18 .3  22 .4 /  


Dissolved oxygen mg/1 


Hardness mg/1 


Ammonia mg NH^-N/l 

Spike Recovery
TKN mg N/1 • 
Spike Recovery
Nitrate mg NO-j-N/1 

0 % Spike Recovery*

Nitrite mg NO2-N/1 


Oils and Grease mg/1 


pH <a °C 


Orthophosphorus mg PO^­

'Total Phosphorus mg 


Color - Platinum co 


Solids 

Di ssolv 

* Nitrite results generated during Nitrate analyses 


Form No. AL 001 



030 
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SOIL SAMPLING 

SECTIONS IN APPENDIX O 

• SOIL SAMPLING METHODOLOGY 

• SOIL RESULTS (NUS) 

• SOIL RESULTS (GZA) 

TABLES IN APPENDI 

O-1 SOIL RESULTS VOLATILE OR< 


0-2 SOIL RESULTS SEMIVOJ-A«LE ORGANIC 

0-3 SOIL RESULTS PESTICIDES/P^pBS (J 

O-ti SOIL RESULTS 


0-5 SOIL RESULTS (1985) 

0-6 SOIL RESULTS ORGANICS (1985) 

0-7 SOIL RESU *S (1985) 

0-8 SOIL RES (1985) 
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Soil Sampling 

The chemical analysis of soils at uncontrolled hazardous^ waste sites can provide 

valuable information about the nature and extent of contaminant migration. 

Vertical contaminant migration may occur through soil stratato^roundwater. Soil 

samples were generally collected at the Auburn Road landfill site in a "grab" 

fashion. Grab sampling was utilized to characterize <ytfvaste or^ste stream at a 

given time and location. The Fall 1985 Final RI SkqipJ/fig^^oundW the only 

exception. These samples (Fallj 1985) were coH^cte& in a "corhposije" fashion. 

Composite sampling was utilized in some instances t6ifrsmde useful data on the 

average concentration of contaminants or pne pr^^nce jbv absence at different 

locations within the study area. The grab sarriTi|es were^ollected with a stainless 

steel trowel approximately six inches below grbqnd ^ce. The composite 
samples were collected with a stainlersteeF'tFoj^el anc :ed in a stainless steel 
mixing bowl. To minimize the loss qf volatile organic^fcintaminants, soil samples 

were not vigorously mixed. Soil samples fut^olafctte/organic analysis were then 

placed, with a stainless steel spaepqja, irtto two milliliter glass VOA vials. Soil 

samples were also collecte^with a s\mple\row^l and placed in 8 ounce (oz) jars 

for inorganic (metals) c^mpoyfids) anaTysis^s^JM6 ounce (oz) jars for extractable 

organic compound analysis onNte Harzac^oys Substance List (HSL). All samples 

were unpreserved and stor^j on icC.irv a cooler. All field sample information on 

sample collectioytf^Trec^r^ logbook. Information consisted of 

sample locatio^f tirj»€7»»s^th<A o^^^ample collection, number of samples, and 

container siz^nd v^sente^ed o j a field chain-of-custody form. This information 

was then trarfc^rred ^v^not/er chain-of-custody form and, along with the 

samples, relinquish^dyto Fed^al Express for delivery to the contract laboratory. 

Proper chain-of-custod>Ny/as maintained throughout the sample collection and 
shipment. 

O-l 
I 
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Test Pit Sampling 

Soil and sludge samples were collected from each test pit for NUS/FIT's in-house 

analytical screening and or Contract Laboratory Program (CLP) Hazardous 

Substance List Analysis (HSL). Whenever possible, the soil samples were collected 

from the excavation equipment bucket in order to avoid having personnel enter the 

test pit. Soil samples were collected in two kk ml gfass VOA vi^ls for volatile 

organic compound analysis, one 8 ounce jar for inoreaisicimet^n analysis and one 

16-ounce jar for extractable organic analysis. No p^eservatiorN^dd^ives were 

required for soil samples other than storing thysaiWe**bo ice in a cooler. Soil 

samples for in-house screening were collected in So/M/nl glass septumed VOA 

vial, one 4-ounce jar for inorganic (metalsP&Qalysis ^nd one 4-ounce jar for 

extractable organic analysis. Soil and sludge samples for o)S-site volatile organic 

contaminant screening were collected at'vaftwus^tepths^om the test pits for 

analysis on the OVA 128. All sampleV^ere£gllected7rr^"grab" fashion and sealed 

in appropriate containers. Sample coi\ainerii/^'enf*tWen decontaminated with an 

alconox rinse and deionized w^ter-t^nse piuor toAtorage on ice. Types of sample 

information recorded or referenced in\the \ojeqy logbook included the following: 

name and location of sam^e, dat^and time^s^^xcavation, surface elevation, depth 

of trench, sample numjaer, s^mplipig~,h^^t|rod, type and size of sample, and 

description of soil.^^SamM^obserS^tions and measurements were recorded on 

sample cards and sample loc^fc^iVytim^and lot numbers were recorded on sample 

tags. Sample m^orm^rionsvas tnansifcfrred to field chain-of-custody forms. Proper 

chain-of-cus^ody pra^edurep wqp-e followed throughout the sampling process. 

I 

I 
0-2 



0 3 0 9 8 8 8  




TABLE 0-1 
TEST PIT RESULTS-VOLATILE 0R6ANICS 

19B4 SAMPLING ROUND 

SAMPLE LOCATION 
TRAEF1C REPORT NUMBER NTP-17 

SAMPLE NUMBER AA-724 
11537 

VOLATILE 
ORGANIC COMPOUNDS 

CHLOROHETHANE 
6R0H0HETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLDRIDE 
ACETONE 
CARBON DISULFIDE 1400 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 

1.2-DICHLOROETHANE 
2-BUTANONE 
111.1-TR1CHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROHODICHLOROME THANE 
1,1,2,2-TETRACHLOROEIHANE 

Ii2-DICHL0R0PR0PANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2-TRICHLOROETHANE 
BENZENE 
CIS-],3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORH 
2-HE1AN0NE 
4-METHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLONI.RENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

170 
240 
12 
160 
19 
180 

35 

220 550 

1900 

1200 

11000 

250 

62 

150 

5 J 
12 J 

7 . 

DILUTION FACTORS: 50 1 1 1 1 1 1 1 1 50 

BLANK SPACE-INOICATES COMPOUND NAS NOT DETECTED 
J -QUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEN 
• -VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN 0UAL1TY CONTROL REVIEN 

» -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 
CMl -CONTRACT RFOHIRFO MCirrTinw intr? '"'IITIPLY BY OIlilTION ......... 

NTP-IBA NTP-1BB NTP-1BC NTP-18ID) 
AA-725 AA-726 AA-727 AA-728 
11538 11539 11540 11541 

160 120 J 

10 J 

17 J 
97 J 

56 

21 

15 

45 

o 
CD 
o 
CO 
CD 
CD 
CO 



TABLE 0-1 
TEST PIT RESULTS-VOLATILE ORGAN ICS 

1984 SAHPLIN6 ROUND 

SAHPLE LOCATION 

TRAFFIC REPORT NUNBER 


SAHPLE NUNBER 


V0LA11LE 
ORGANIC COHPOUNDS 

CHLOROHETHANE 

BRDHOHETHANE 
VINVL CHLORIDE . 
CHLOROETHANE 
HETHYLENE "CHLORIDE 
ACETONE 
CARBON DISULFIDE 

. 1,1-OICHLOROETHENE 
1.1-DICHLOROETHANE 
TRANS-1,2-DICHL0R0ETHEN£ 

CHLOROFORH 
1.2-OICHLOROETHANE 
2-BUTANONE 
1iIi1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROHODICHLOROHETHANE 
111,212-TETRACHLDROETHANE 
1,2-DlCHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
IR1CHL0R0ETHENE 
DIBAOHOCHLOROHETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHL0RDPR0PENE 
2-CHLOROETHYLVlNYLETHER 
BROHOFORH 
2-HEIANONE 
4-HETHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STVRENE 
TOTAL IYLENES 

CROL 
lag/kg) 

10 

10 
10 
10 
5 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 

5 
5 
5 
5 

10 
5 

10 
10 
5 

S 

5 

5 

5 
5 

NTP-20 NTP-22 NTP-24A NTP-24B NTP-26 NTP-27 NTP-2BB NTP-29 BK6R0 BK6RDAA-72I AA-729 AA-730 AA0731 AA-732 AA-733 AA-734 AB-101 AA-708 AA-72211534 11542 11703 11704 11705 11706 11707 11708 11508 11535 

46 J 

DILUTION FACTORS: 111:,, C31 1 1 1 1 1 ' 1 1 CO 
BLANK SPACE-INDICATES COHPOUND NAS NOT DETECTED 0 

J -QUANTITATION IS APPRO!INATE DUE TO QUALITY CONTROL REVIEW ^ 
' ^.A,L"E DR"E"£I) DUE T0 BLFLNK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEW °2 

CRBL "CWLLCTR^IRED^DF'LFCNNY RTQUIREHENTS IDENIIFIED IN QUALITY CONTROL REVIEN 4? 
RACI REQUIRED DETECTION LIHIT (HULTIPLY BY DILUTION FACTOR TO OBTAIN SAHPLE DETECTION LIHITI ° 



TABLE 0-2 
TEST PIT RESULTS-SEMIVOLATILE ORGAN ICS 

NOVEMBER 1984 SAMPLING ROUNO 

SAMPLE LOCATION 

TRAFFIC REPORT NUMBER 


SAMPLE NUMBER 


SEMI-VOLATILE 

ORGANif COMPOUNDS 


PHENOL 

ANiLINE 

1,2-DICHLOROBENZENE 

2-METHVLPHENOL' 

4-METHYLPHENOL 


" ISOPHORONE 
BENZOIC ACID 
1,2,4-TRlCHLOROGENZENE 
NAPHTHALENE 
4-CHLORO-3-METHYLPHENOL 
2,-METHYLNAPHTHALENE 
2-CHLORONAPHTHALENE 
2-NITROANTLINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE ' 
ACENAPHTHENE 
DIBENZOFURAN 
DIETHYLPHTHALATE 

FLUORENE -

N-NITR050DIPHENYLAMINE 

PHENANTHRENE 

ANTHRACENE 

DI-n-BUTYLPHTHALATE. 

ELUORANTHENE 

PVRENE 

BUTYLBENZYLPHTHALATE 

6ENZ0IA)ANTHRACENE 


BI5< Z-ETHYLHEXYLIPHTHALATE 
CHRYSENE 
DI-n-OCTYL PHTHALATE 
BENZOlb)ELUORANTHENE 
BENZOIHFLUORANTHENE 
BENZOIalPYRENE 

DILUTION FACTORS: 

NTP-1B 
AB-I02 
11709 

NTP-0 
AA-712 
11525 

NTP-9 
AA-713 
11526 

NTP-10A 
AA-714 
11527 

NTP-1IA 
AA-715 
11528 

NTP-1IB 
AA-716 
11529 

NTP-12B NTP-I3A 
AA-717 • AA-710 
11530 11531 

NTP-14 
AA-719 
11531 

NTP-15B 
AA-720 
11533 

NTP-16 
AA-723 
11536 

NTP-17 
AA-724 
11537 

NTP-1GA 
AA-725 
11538 

NTP-IBB 
AA-726 
11539 

NTP-1BC NTP-1BCID) 
AA-727 AA-72B 
11540 11541 

NTP-20 
AA-721 
11536 

NT P-22 
AA-729 
11542 

NTP-24A 
AA-730 
11707 

NTP-24B 
AA-731 
11704 

NTP-26 
AA-732 
11705 

CRDL 

(ug/Ig) 

• ^30 

33,) 
JJO 

20000 K 

330 
330 
3]o 

UOO 
330 1600 K 
330 20000 K 
330 
330 
330 

1600 
330 
330 
330 
330 

330 
330 

330 1650 K 
330 20000 K 
330 20000 K 
330 1650 V 

1700 
1500 
330 
330 

1700 K 
1500 F: 

460000 
100000 K 
9IOOO K 

' 20000 K 

330 K 
1700 K 
1500 K 

. 450 
1700 K 
1500 K 

330 2300 330 K 
330 330 K 15000000 J > 690 
330 330 K 330 K 

3400 27000 330 K 
1200 3400 K 
1400 1200 K 

1400 K 

60 60 60 1 60 
BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED 

J -QUANTITATION IS APPROJIMATE DUE TO QUALITY CONTROL REVIEN IDATA VALIDATION) CD-INDICATES THE MASS SPECTRA DATA MEETS IDENTIFICATION FOR THE COMPOUND DETECTED BUT THE QUANTITATIVE RESULT 

-VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEN UUAN"™T[VE PESULT i LESS THAN THE SPECIFIED DETECTION LIMIT BUT 5REATER THAN ZERO CO 
CD"JK RFJEr,ED BUE T0 0THER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 

CRDL CO- C O N T R A C T  R E Q U I R E D  D E T E C T I O N  L I M I T  ( M U L T I P L Y  B Y  D I L U T I O N  F A C T O R  T O  H m n m m K M m i m U  
APPEND!* 00LISTS All COMPOUNDS ANALYZED IN THESE SAMPLES 

CJO 



rflBLE 0-2 
TEST FIT RESULTS-SEMIVOLATIE ORSANICSS 

NAVEHBER l 'B4 SflMFLING ROUND 

SANFEE LOCATION NTP-27 NTP-28B NTP-29 BKGRD 
TRAFFIC PEPQPT NEWER AA-7TO AA-T34 AB-101 AA-722 

5ARPEE NUMBER 11706 11707 11790 11535 

SEMI-VOL ATILE 
ORGANIC CONFOUNDS 

FHENOL 
' 	 ANILINE 

1,2-DICHLOBOBENZENE 
2-NEFHVLPHENOL 
4-HETHYLPHENOL 
ISOPHORONE 
BENZOIC ACID 
1,2,4-IRICHLOPOBENZENE 
NAPHTHALENE 

4-CHL0R0-3-HETHYLPHEN0L 

2-HETHVLNAPHlHAlENE 

2-CHLORONAPHTHALENE 

2-NITROANILINE 

DIMETHYL PHTHALAIE 

ACENAPHTHYLENE 

ACENAPHTHENE 

DIBENZOEURAN 

DIETHYLPHTHALAIE 

PLUORENE 

N-NITROSODIPHENYLAHINE 

PHENANIHRENE 

ANTHRACENE 

DI-n-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUIYLBENZYLPHTHALATE 
BENZO(A)ANTHRACENE 
BIS(2ETHYLME*YL) PHTHALflTE 
CHRYSENE 
DI-n-OCTYL PHTHALATE 
BENZOIb)FLUORANTHENE 
BENZO(kIFLUORANTHENE 
BENZOIalPYRENE 

330 k' 

390 

DILUTION FACTORS: 

BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED 

-OUANTITATION IS APPROBATE DUE TO DUALITY CONTROL REVIEN (DATA VALIDATION! 
 CD 

CO 
CD 

-VALUE REJECTED"DUE WRZ'SSTEISTIM MF 	 ^ BU*',I,TAT,VE RE5ULT 1S LESS THflN ,HE SPECIFIED DETECTION LIMIT BUT SREATER THAN ZERO 
"™I;™^JFTED DUE 10 °THER """•"Ml REQUIREMENTS IDENTIFIED IN DUALITY CONTROL REVIENCRDL 	 COi" DETEC,,0H L""T ,NUE"PL' »' FACTOR TO OBTAIN SAHPLE DETECTION LIMIT, 

APPEND!* D LISTS ALL COMPOUNDS ANALYZED IN IHESE SAMPLES 
CO 
ro 

00 



TABLE 0r3 
TEST PIT RESULTS-PESTICIDES/PCB'S 

1984 SAMPLING ROUND 

NO COHPOUND DETECTED 
CROL IN SOIL SAMPLES BELON 

(ug/Kgl 
SAMPLE LMWblL TRAFFIC REPORT NUMBER SAMPLE 

ALPHA-BHC 0.05 / X. 
BETA-BHC 0.05 NTP-^ AANi2 H525 
DELTA-BHC 0.05 NTP/ AA-7l\ ||526 
BAHMA-BHC(LINDANE) 0.05 NJf-10 / ̂ A-714 \ ||527 
HEPTACHLOR 0.05 y/lP-IIB / &-7I6 \ 11529 
ALDR1N 0.05/ NTP-11C/ A-715 1 /V M520 
HEPTACHLOR EPOIIDE 0.0« NIP-12/ /A-717 / / X. u530 

ENDOSULFAN 1 O.SVNTP-n X / / XI1531 
DIELORIN 0.10 *4^-14 M-liy/ y. |JV2 
M-ME 0.10 NT^tfe AAj?io/ /X. II5l\ 
ENDRIN 0.10 NTP-20^ X. ) 11534! 
ENDOSULFAN 2 0.10 BK6RD M/72 X^ n5j5 

4,4-DDD 0.10 ^ ' 
ENDRIN ALDEHYDE 0.10 
ENDOSULFAN SULFATE 0.10 
4,4-DDT 0.10 
METHOIYCHLOR 0.5 
ENDRIN KETONE 0.10 
CHLORDANE 0.5 
TOIAPHENE 1.0 

AROCLOR-1016 0.5 
AR0CL0R-1221 0.5 
AROCLOR-1232 0.5 
AROCLOR-1242 0.5 
AROCLOR-1248 0.5' 
AROCLOR-1254 1.0 
AROCLOR-1260 1.0 

CRDL - CONTRACT REQUIRED DETECTION LIMIT 



TABLE 0-4 
TEST PIT RESULTS-IN0R6ANICS 

NOVEMBER 1984 SAMPLING ROUNDS 

SAMPLE LOCATION 
TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 

INORGANIC IDL 

KTP-IB 
MA-OlOl 
H/09 

NTP-3A 
HA-0146 
11504 

NTP-B 
MA-0135 
11525 

NTP-11B 
MA-0I39 

11529 

NTP12B 
NA-0140 

11530 

NTP-13 
MA-0141 
11531 

NTP-14 
MA-0142 
11532 

NTP-15 
NA-0143 

11533 

NTP-10 
MA-0I4B 

11530 

NTP-17 
MA-0149 

11537 

NTP-I8A 
HA-0150 

11539 

NTP18B 
MA-0151 

11539 

NTP-18C NTl-lBCiDI NTP-20 
MA-0152 MA-0153 MA-0144 

11540 11541 11534 

NTP-22 
MA-0154 

11542 

NTP-24A 
MA-0155 

11703 

NTP-24B 
NA-0150 

11704 

NTP-20 
MA-0157 

11705 
ELEMENTS lag/Eg) 

ALUMINUM 5 5800 4900 
ANTIMONY 4.5 ' 
ARSENIC ~ 3300 1700 33000.5 21 0.8 J 0100 3200 4300 
BARIUM 5 
BERYLLIUM 15 J 3.4 103.70.5 4.8 4.8 
CADMIUM 30 2800.5 47 20 
CALCIUM 10 700 J 000 
CHROMTUM 1.0 5.2 11 2.27.8 
CQBAL'T 11000 J 12000 J 3200 J2.0 14000 J 3000 J 1700 J20 '•? 0.3 3.3COPPER 1.0 2.9 8.4 
IRON 2.0 5300 4300 
LEAD 0.5 730 
MA6NESIUM 15 42 7100920 
MANGANESE 1 42 24 
MERCURY 0.02 900 
NICKEL 2 6 120 
POTASSIUM 100 430 
SELENIUM 0.5 8.9 
SILVER O.B 090 
SODIUM 105 110 
THALLIUM 0.71.0 
TIN 150 0103.0 0.1 22 300 180 
VANADIUM 2 9.7 
2 INC 14 . 030 701 23 J 23 J 15 

9.1 70 12 9.9 
14 J 110 J 1200 J 430 J 81 JBLANK SPACE-INDICATES COMPOUND HAS NOT DETEC1ED 

ft 
« ;";r ' •  ' « » ' »  m m  



TABLE 0-4 
TEST PIT RESULTS-iNORBANICS 

NOVEHBER I9B4 SAHPLINE ROUNDS 

SANPLE LOCATION 
TRAFFIC REPORT NUNBER 

SANPLE NUNBER 

NTP-27 
NA-0158 

11706 

NTP-2BB 
HA-0159 

11707 

NTP-29 
HA-Olfc 
in 

BKGRD 
NA-0147 

"SOB 

BK6R0 
HA-0145 

11535 

BKGRD 
NA-0162 

11710 

INORGANIC IDL 
ELEMENTS lag/kg) 

ALUHINUH 5 4300 
ANTIHONY 4.5 
ARSENIC 0.5 5.7 
BARIUN 5 33 
BERYLLIUH 0.5 
CADMIUM 0.5 
CALC1UN 16 1000 J 1300 J 1600 J 
CHRONIUN 1.0 <•' 4.4 3.0 
COBALT 2.0 
COPPER 1.0 5.9 
IRON 2.0 5500 
LEAD 0.5 4.2 
NA6NESIUN 15 920 
NANSANESE 1 B6 
NERCURt 0.02 
NICKEL 2 15 
POTASSIUM 100 970 
SELENIUH 0.5 
SILVER -0.8 
SODIUM 105 IBO 
THALLIUM 1.0 
TIN 3.0 5.8 
VANADIUN 2 9.2 
IINC 1 30 J 

BLANK SPACE-INDICATED CONFOUND NAS NOT DETECTED 

J :lU(tT1Lfl!!r°!J5„fl,1PR0,,nATE "UE T0 ™LItV CONTROL REVIEN (DATA VALIDATION) 

-^LSf™;0LZRK "^"^522!IKNTJF'ED SUSmS™.IN. -1NSTRUNENT DETECTION LIBIT 



SAMPLE LOCATION 


TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 


VOLATILE 
ORGANIC COMPOUNDS 

CHLORONETHANE 

BROMOMETHANE 

VINYL CHLORIDE 

CHLDROETHANE 

METHYLENE CHLORIDE 


. 	ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TflICHL OROETHANE 
CARBUN TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TEIRACHLOROETHANE 
1,2-DICHLORDPROPANE 
TRANS-1,3-DICHL0R0PR0PENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROE THANE 
BEN7ENE 

CIS-1,3-DICHLOROPROPENE ' 
2-CHL0R0ETHYLVINYLETHER 
BROMOFORM 
2-HEIANONE 

4-METHYL-2-PENTAN0NE 

TETRACHLOROETHENE 

TOLUENE 

CHLOROBEN2ENE 

ETHYLBEN2ENE 

STYRENE 

TOTAL IYLENES 


DILUTION FACTORS: 

TABLE D-5 

SOIL.RESULTS-VOLATILE ORGAN ICS 


OCTOBER 1905 SAMPLING ROUNDS 


SS-Ol SS-Ol(DUP) SS-02 SS-03 SS-D4 SS-05 SS-05(DUP) SS-06 SS-07 SS-OB SS-09 SS-10AOS 11 ADB12 ADO 13 AD8I4 AD803 55-12 BY8R0 BLANY BLANKADB04 AD805 ADBD6. AD807 AD808 AD809 AD810 ADB0213746 13747 13749 13749 	 AD801 AD799 AD80013738 13739 13740 13741 13742 13743 13744 13745 13737 13736 13712 13713 

CRDL 
(ug/kg) 

10 

10 

10 

10 

5 


11 
 15 • 
5 220 
5 15 
5 

5 

5 

5 . 

10 

5 64 
. 5 7 
10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 
5 

10 . 

10 

28 

1 1 1 1 I 1 I | | ° 
CO 

-- WW... „nj mil UCICtltU 

J -QUANTITATION 15 APPftMINflTC nuc m niiA. iru 

BLANK SPACE-INDICATES COMPOUND MAS NOT DETECTED 

4 
-QUANT ITATION IS APPRO*I MA T E DUE TO DUALITY CONTROL REVIEW (DATA VALIDATION) 
-VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEW 

VALUE REJECTED DUE TO OTHER CONTRACTUAL REDUIRENENTS IDEN-v«tm 5^^ 

a 
/A 

GO 

CO 
-CONTRACT REQUIRED DETECTION LIMIT IMULTIPLY BY DILUTION El 
-DATA HAS UNDERGONE A DUALITY CONTROL REVIEN: EPA APPRIWAI IS PPNMNK 



TABLE 0-6 
SOIL RESUL TS-SENI-VOLATILE ORBARICS 

OCTOBER 19BS SAHPL1N6 ROUNDS 

SAMPLE LOCATION SS-01 SS-OKDI SS-02 SS-03 SS-04 SS-05 SS-05IDI SS-Ofc SS-07 SS-OB SS-09
AD-BU AD-612 AD-BI3 AD-814TRAFFIC REPORT NUMBER SS-LO SS-12 BKGRD BLANK BLANKA0-803 AD-804 AD-805 AD-B06 A0-807 AD-BOB AD-B09 AD-810 AD-B02SAMPLE NUMBER A0-801 AD-799 AD-BOO13746 13747 13749 . 13750 13708 13739 13740 13741 13743 13743 13744 13745 13737 13736 13712 13713 

SEMI-VOLATILE 

ORGANIC CONFOUNDS CRDL 


(utg/Lg) 


PHENOL . ;jn . 
ANILINE 350 
I,2-DlCHLOROBENZENE 330 
2-METHYLPHENOL 330 
4-HETHYLPHENOL 339 

ISDPHORONE 33,0 

BENZOIC ACID • 1600 
112,4-TR1CHLOROBENZENE 3J0 
NAPHTHALENE 339 

4-CHL0R0-3-METHYLPHEN0L 330 
2-METHYLNAPHTHALENE 330 
HEIACHLOROCVCLOPENTADIENE 330 
2-CHLORQNAPHTHALENE 330 
2-NITROANILINE 1600 
DIMETHYL PHTHALATE 330 
ACENAPHTHYLENE 330 
ACENARHTHENE 330 
DIBENZOFURAN 330 
DIETHYLPHTHALATE 330 
FLUORENE 330 ' 
NNITROSODIPHENYLANINE 330 
PHENANTHRENE 330 
ANTHRACENE 330 
DI-n-BUTYLPHTHALATE 330 
FLUORANTHENE 330 

PYRENE 330 
BUTYLBENZYLPHTHALATE 330 
BENZO(A)ANTHRACENE 330 
bis<2-ETHYLHEIYLIPHTHALATE 330 
CHRYSENE 330 
Dl-n-DCTYl PHTHALATE 330 
BENZO(bIFLUORANTHENE 330 
BENZO(k1FLUORANTHENE 330 
BENZO(ilPYRENE 330 

DILUTION FACTORS: 

BLANK SPACE-INDICATES COMPOUND MAS NOT DETECTED 

J -QUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEW IDATA VALIDATION) 
• -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN DUALITY CONTROL REVIEW 

«• -VALUE REJECTED DUE TO OTHER CONTRACTUAL REDUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 
CRDL -CONTRACT REBUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMIT). 
NOTE -DATA HAS UNDERGONE A DUALITY CONTROL REVIEW; EPA APPROVAL IS PENDING 

o 
CO 
CD 
CO 

CO 
00 



TABLE 0-7 
SOIL fiESULTS-PESTICIDES/PCBS 
OCTOBER 1985 SAHPL1N6 ROUNDS 

SAMPLE LOCATION SS-OI SS-OKD) SS-02 SS-03 SS-04 SS-05 SS-05IDI SS-06 SS-07 SS-08 SS-09 SS-10 SS-12 BK6RD BLANK BLANK 
IRAFTII KI i .irtT NUMBER AD-BII AD-812 AD-013 AD-814 AD-003 AD-B04 AD-805 AD-80b AD-807 AD-BOB AD-B09 AD-BIO AD-B02 AD-BOI A0-799 AD-BOO 

SAMPLE NUMBER 13746 13747 13749 13750 13708. 13739 13740 13741 13743 13743 13744 13745 13737 1373b 13712 13713 

, CRDL 
(ug/Kg) 

ALPHA-BHC 0.05 
BETA-BHC 0.05 
DELTA-BHC 0.05 
GAHHA-BHCIL1NDANEI 0.05 
HEPTACHLOfi 0.05 
ALDRIN 0.05 
HEPTACHLOR EPOXIDE 0.05 
ENDOSULFAN 1 0.05 
DIELDRIN 0.10 
4,4-DDE 0.10 
ENDRIN 0.10 
ENDOSULFAN 2 0.10 
4,4-DDD 0.10 
ENDRIN ALDEHYDE 0.10 
ENDOSULFAN SULFATE 0.14 
4,4-DDT 0.10 
HEIHOXYCHEOR 0.5 
ENDRIN KETONE 0.10 
CHLORDANE 0.5 
TOIAPHENE 1.0 
AROCLOR-1016 0.5 
AR0CL0R-1221 4.5 
AROCLOR-1232 0.5 
AR0CL0R-I242 0.5 
AR0CL0R-I24B 0.5 
AROCLOR-1254 1.0 
AR0CL0R-I200 1.0 

DILUTION FACTORS: 20 

-8UANTITATI0N IS APPROXIMATE DUE TO BUALITY CONTROL REVIENIDATA VALIDATION! 
-VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN BUALITY REVIEN 

•• -VALUE REJECTED OUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN BUALITY CONTROL REVIEN 
CRDL -CONTRACT REQUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMITI. 
NOTE -DATA HAS UNDERGONE A BUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING. 

o 
Co 
o 
CO 
oo 
CO 
oo 



TABLE Q-B 

SOIL RESULTS-INORGANICS 


19B5 SAMPLING ROUND 


SANPLE LOCATION 
TRAFFIC REPORT NUHBER 

SANPLE NUHBER 

INORBANIC ELEHENTS CRDL 

SS-OI 
AD-BII 
13746 

SS-OKD) 
AD-B12 
13747 

SS-02 
AD-BI3 

i-05 
1-B04 

SS-05ID) 
A0-B05 
13740 

SS-06 
AD-B06 
13741 

SS-07 
AD-B07 
13743 

SS-08 
AD-808 
13743. 

SS-09 
AD-B09 
13744 

SS-10 
AD-810 
13745 

SS-12 
AD-B02 
13737 

BK6RD 
AD-801 

BLANK 
AD-800 

13712 

BLANK 
AD-795 
13712 

lag/kg) 

ALUHINUH 
ANTIMONY 
ARSENIC 
BARIUN 
BERYLLIUH 
CADMIUM 
CALCIUN 
CHRONIUN 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
NAN6ANESE 
NERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUN 
THALLIUM 
TIN 
VANADIUM 
ZINC 

20 
6 
1 

' 20 

0.5 
0.5 
500 
I 
5 

2.5 
. ID 

0.5 
500 
1.5 

0.02 
4 

500 
0.5 
1 

500 
1 
4 
5 
2 

5700 • 

6100 
6.2 

133 

56 

4500 

5.1 

4800 
17 

63 

1300 

62 

[0 

29800 
14 

21000 
33 

6600 
592 

16 

23000 
IB 

22000 
28 

7000 
735 

0.09 
23 
100 

BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED 

J 
• 

-QUANTITATION IS APPRO!IHAIE DUE TO QUALITY CONIROL REVIEW 'DATA VALIDATION) 
-VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEN 

CRDL SrSLTDEfEcS!L^l" REBU1R£N£N,S ID£NnF1£l> 'N ^^KVIE" 

NOTE -DATA HAS UNDERGONE A QUALITY CONIROL REVIEN; EPA APPROVAL IS PENDING 

o 
CO 
CD 
CO 
oo 
CO 



0 3 0 9 9 0 0  




0 3 0 9 9 0 1  


REVIEW OF TEST PIT DATA FROM 


GOLDBERG, ZOINO AND ASSOCIATES,INC. (GZA) 


All samples for volatile organic analysis were ilicates in 
eight-ounce glass containers, sealed with aluminu liners, ahd secured with 
silicone rubber-lined screw caps (GZA, 1983). from the state of New 
Hampshire (NH, 1983), GZA was notified th, mple containers were 
utilized. Samples were refrigerated immediatMy after flection and later frozen 
prior to shipment to Normandeau Associates, Inc. .boratory contracted 
to conduct the analyses. Informa red for field blanks, 
duplicates, or chain of custody. 



I 

CD 
CO 
CD 
CO 
co 
CD 
ro 



0 3 0 9 9 0 3  


TABLE D -2 

TEST PIT SOIL SAMPLES 

PURGEABLE ORGANIC ANALYSIS RESULTS 


TP—37 TP—44 TP—50 TP-53 TP-53 


S0TES« 1) All results in parts par billion (ppb).


oz\ 



0 3 0 9 9 0 4  


TABLE 0-2 

1 TEST PIT SOIL SAMPLES 


PURGEABLE ORGANIC ANALYSIS RESULTS 


TP—57 TP—58 TP—59 TP-62 TP-70 


Sample No, 
 5.5' 	 -11 
laboratory NAI NAI NAI NAI NAI 
AnalyiaLy by GC/MS GC/MS GC/MS GC/MS GC/MS

OOMPOUNDS ?lT 1/28/83 1/18/83 1/18/83 1/18/83Sapling Dot* 	 1/18/83 


1. 	Chloranethane 

ithan* 


3. 	Oichlorodlfluoranethane 

4, 	Vinyl chloride 83 


Chloroathana 360
1L 
6. 	Methylene chloride -6L. JU_ 74/ JI. 60 
7. 	Acrylonitrila 
 zr~z > 
8. 	Trichlorofluoroeiethane T ^ 
9. 	1,1-dlchloroethylene 
 z
10. 	1,1-dichloroethane 220 240 N40 63 
11. 	Trana-l/2-dlchloroethylene 330 _/S 

J. 
-61£L 	 3ft

12. 	Chloroform 
 z
13. 	1,2-diehloroethane 

J 
JZ 

14. 	 1,1,1-trlchloroethane 
 -422. ijfS / zss 970 _1L
15. 	Carbon tetrachloride 

16. 	Bromodichlorooethane 
 £ zZ 
17. 	1,2-dichloropropane 
 X X
18. 	 Trans-1,3-dichloropropylene

19. Trichloroethylene 260 -130 87Q/1 110 30
lo Benzene 1 0  	7  43 
21. 	DibromochlorOBMthane 
22. 	 Cla-1,3-dichloropropylene 

s 
A

23. 	 1.1,2-trlchloroethane V XT 
24. 	Bronoform 

25. 	 1,1,2,2-tetrachloroethanc" 7* 


Tetrachloroethylene 480 
s 
W 2700 


NOTES» 1) All results in parts per billion (ppb) 


GZ\ 
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TABLE P-4 

WATER QUALITY DATA 

INORGANIC ANALYSES 

PRIORITY 
POLLUTANT 
METALS 

Station NO. TP-38 TP-54 TP-58 TP-60 TP—72 TP-d̂  TP-44 TP-47 
T̂ hnr.tnrv" NAI NAI NAI NAI NAI NAI NAI NAI 
Analysis by AA AA AA AA AA AA AA AA 

Sampling on 1/18/8;l/ls/83 1/18/8jl/18/83 1/18/831/16/83 1/18/831/18/83 

f°r mercury coveted on 8angles from TP-47 and TP-60 on 
2/14/83. Results indicated mercury levels <0.2 ppb. 

ozv 
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GROUNDWATER SAMPLING 

SECTIONS IN APPENDIX P 

GROUNDWATER SAMPLING METHODOLOGY 

GROUNDWATER RESULTS (NUS) 

RESIDENTIAL/SUPPLY WELL RESULTS (NUS) 

HISTORICAL DATA - SELECTED WELLS 

GROUNDWATER DATA (STATE OF NEW HAMP5 

GROUNDWATER DATA (E <5c E) 

GROUNDWATER DATA (EPA) 

GROUNDWATER DATA (GZA-GCA ANALYSES) 

GROUNDWATER DATA (GZA-RAI ANAL' 

GROUNDWATER DATA (GZA-PEL ANAkVSE» 


TABLES IN AP! 

P-L GROUNDWATER RESULTS - VO^TNLEORGA '84)

P-2 GROUNDWATER RESULTS - SfeMIVOLAT ICS (1984)

P-3 GROUNDWATER RESULTS - P 84)
P-4 GROUNDWATER RESULTS - IN 

P-5 GROUNDWATER RESULTS - VOL\TILE^OR/ArttCS (1985)

P-6 GROUNDWATER RESULIS~-§UEMIVOLATl£E ORGANICS (1985)
P-7 GROUNDWATER RES ,CBS (1985)
P-8 GROUNDWATER RE (1985)
P-9 AUBURN ROAD :SI IAL SA SUMMARY (3-19-85)

P-10 AUBURN ROAD IESI IAL-WEL AMPLING (3-19-85)

P-LL AUBURN ROAD iSIDENTI LE SUMMARY (7-9-85)

P-12 AUBURN ROAD RESIDENT WELL SAMPLING (7-9-85)

P-13 AUBURN RO "RESIDENTIAL .AMPLE SUMMARY (10-85)

P-14 AUBURN R^AD RESIDENTIA 'WELL SAMPLING (10-85)

P-13 GROUND/AT >ULT CHECK OF CLP DATA

P-16 WHISPE/ING INES tRAILfeR PARK - SUPPLY WELL SAMPLE SUMMARY

P-17 AUBUR& ROA PUJMP TEST SAMPLING (11-15-84)

P-18 WHISPERING PINE RAI/ER PARK - SUPPLY WELL SAMPLING (4-11-85)

P-19 WHISPERINGN^INES TRAILER PARK - SUPPLY WELL SAMPLING (6-20-85)

P-20 WHISPERING PIN^S TRAILER PARK - SUPPLY WELL SAMPLING (7-9-85)

P-21 WHISPERING PINE><PRAILER PARK - SUPPLY WELL SAMPLING (8-23-85)

P-22 WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (10-9-85)

P-23 WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (11-20-85)

P-24 HISTORICAL DATA ^ VOLATILE ORGANIC ANALYSIS 
P-25 HISTORICAL DATA (GZA) - PHYSICAL CHARACTERISTICS 
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GROUNDWATERS LOGY 
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Groundwater Sampling 

The primary consideration to conducting groundwater sampling at the Auburn Road 

Landfill Site was to obtain representative samples of groundwater. It was 

important that the groundwater sample was guarded against mixing the sample 

with stagnant (standing) water in the well casing. In a n'opflumping well, there 

would be little vertical mixing of water and stratificatiorywoulcz occur. The well 

water in the screened section would mix with the groundwater xue to normal flow 

patterns, but the well water above the screened section would remMn isolated and 

become stagnant. Sampling stagnant water wouldN^hs/intrc&qce contaminated 

material inadvertently or deliberately introduced to Zhe well frohv^he surface. 

This would lead to nonrepresentative data ancrallm/ nftsfeading interpretation of 

the results. NUS/FIT's sampling methodology for iibtaiD(lng groundwater quality 

data from the Auburn Road Landfill Site shall be^iscussetisbelow. 

The groundwater monitoring wells v/ere inspect&i±<t£ e r f c  (jre that the cap to the 

wells were locked and the wells were^ecur^t-^Unsecured or vandalized wells were 

noted and recorded in the project logbotok. Tne rcf&nrforing wells were opened and 

ventilated for two to three rpffiutes\ A noxbor^ Century Systems Organic Vapor 

Analyzer (OVA) Model 128 w^s. util|^ed^tii monitor the well hole for volatile 

organic compounds aba^e b^ck^round lev^Js. In cases where readings were 

obtained on the OVA abqve backgrmlndst«j/els, the field sampling team upgraded 
their respiratory 

The interior fvells were measured with a tape measure and 
recorded in The total well depths were determined and 
recorded by dro" attached to a measuring tape and recording the 
depth at which the me slack. Static water levels were determined using 

an electronic water lever indicator. The height of the water column in the well 

was determined and recorded in the project logbook by subtracting the static water 

level from the total well depth. The chalk steel tape method consisted of a steel 

measuring tape with an attached bell-shaped hollow weight plopper on the bottom. 

n i 
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The measuring tape was chalked (from a desired length) to the bottom of the tape. 

The chalk tape was then lowered into the well and measured from the top of the 

PVC casing (hold). The tape was withdrawn quickly and the wetted chalk area (cut) 

was subtracted from the hold to determine the static water level in the well. The 

value to evacuate (purge) one well volume of water was determined and recorded 

using the following equation: 

V = R2h (0.163) 

ns) 

f the well (i> (es) 

ter (feet) 

'r constant which 

e conversion of the 

^sing radiu^sjronr icfches to feet, the 

conversions cuBiC feet to gallons and pi 

The groundwater monitoring ^thei\purgd!d by pumping or hand bailing with 
a stainless steel check va ;hNyayyependent on the availability of 
equipment and the dept water "level. Whenever possible, the well was 
purged with either a Centrifugal 'or submersible pump by placing the 
pump's hose at the b slowly moving it towards the top so as to 
ensure completey^vacuation ig water. One well volume was removed 
from the bott e from the middle, and approximately three well 
volumes wer^remov^LfronrV the op (near the static water level). In some cases, 
five (5) well voiOH^es coti be removed from the monitoring well, therefore, 
the well was pumpe 'ess, then allowed to recharge to 75% of its initial 

static water level before sampling. The intent of pumping an excess of five well 

volumes from each well was to ensure that the standing water had been evacuated 

from the well and the water being sample was representative of the aquifer. PH 

and conductivity was measured prior to sampling with a Myron-L pH and 

conductivity meter until measurements had stabilized. The sampling equipment 
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was decontaminated prior to use and between weils with a deionized water, 

methanol, and deionized water rinse to prevent cross contamination. Sample 

collection occurred after the well had recharged to a minimum of 75% of its initial 

static water level. Blank and duplicate samples were collected to assess field 

sampling and laboratory analytical quality control. Som£ samples were also split 

(duplicates) with the owner of the Whispering Pines Mobile Home Park. The 

groundwater samples were obtained from each well with & staihless steel check 

valve bailer placed at the center of the well screen and po<jred into the appropriate 

sample container depending on the analysis. 

Groundwater samples collected for volatile orgaru^ analysis were d&Uedted in two 

W milliliter (ml) glass septumed VOA vials and/presofv^cNdth 100 microliters (ul) 

of a 7,000 ppm mercuric chloride (HgCl2) solution r^rfting/in a final concentration 

in the sample of 16 ppm. Samples collected ror inorga(mc (metal) analysis were 

collected in a one liter polyethylene bottle and pl^servecNwith a concentrated 

nitric acid (HNO^) to a final pH of/less thaiT-tJUQ. uVQjindwater samples were 

collected for extractable organic and pesticide analysi? in two 80 ounce amber 

glass bottles. All samples were decontaminated wfTtya deionized water, alconox, 

and a final deionize water rins^«-*T1^samples wq/e stored on ice in coolers at 4°C. 

Proper chain of custody was maintained throughout the sampling process until 

relinquished to the appropriate E)>A contrks^laboratory or through delivery by 
Federal Express. ' 
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Residential Tap Water Sampling 

Site access for the purpose of collecting residential tapwater samples was obtained 

by NUS/FIT via site access agreements with private landowners. Residential tap 

water sampling was conducted at the Auburn Road Landfill Site to assess the 

threat to the human health and extent of contaminatj^hv migration in the 

overburden and bedrock aquifers which serves as a drinkfng Wter supply for the 

residents along Auburn Road, Old Derry Road, and Bypass 2V The Whispering 

Pines Supply Wells 1 and 2 serves over 250 residents i/the/Wtnsperir^g^ines Mobile 

Home Park as a drinking water supply. Well deo^^^ing sizbvand holding tank 

volume information were obtained from the private r/itent,if knowM The system 

was evacuated three to five well volumes air if ima'weji? depth, casing size or 

holding tank were not known, then the tap was opened add allowed to run for 15 to 

30 minutes. Samples were collected prior to anyS^erin^^ocess (water softeners 

or filters), aerator, or holding tank. AflTeleyant sample information was recorded 

on a sequentially numbered well reo^rd form andreferenced in the project logbook. 

All samples were collected in a "grab" fashion. The samples were collected in two 

44 milliliter (ml) glass seofdmed VlOA vWls fof volatile organic analysis. All 

containers were preserve® wi^fPa 1olr mrsml^/rs of 7,000 ppm mercuric chloride 

(HgClj) solution to affinal^^errtc^tion/f 16 ppm after sample collection. 

Samples were decontaminated aft^£ cohesion with a deionized water rinse. All 

field results were,x^corB^is^i\samplacards and tags, and then recorded in the 

project logbook/The^mple «sgsV§/ attached to the VOA vials and stored on ice 

in a sample/oolq^. Prober chain of custody was maintained throughout the 

sampling probes. S^HJjlas were analyzed for volatile organic compounds on the 

Hazardous Substaitsfi List byJGas Chromatograph/Mass Spectrometry at the EPA's 

New England Regionbj^^aboratory in Lexington, Massachusetts. Samples 

designated for NUS/FIT's in-house analytical screening for volatile organic 

compound analysis on a Photovac 10A10 gas chromatograph were relinquished to 

NUS/FIT personnel at the EPA's Lexington Laboratory. 

P-4 
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TABLE P-l 
fiROUNDWAIER RESULTS-VOLATILE GREAH1C5 
1984 5AHPLIN6 ROUND (VALUES IN uq/L) 

SAftPLE LOCATION 
TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 
REFERENCE 

A-41 
AA-397 
11985 

F 

A-45 
AA-064 
12045 

E 

A-46 
AA-GB5 
12046 

E 

A-4B 
AA-067 
12053 

D 

A-46-D 
Afi-Od8 
12054 

0 

NUS-l-1 
AA-375 
11949 

NUS-1-2 
AA-621 
IL989 

F 

NUS-1-3 
AA-374 
11948 

C 

NUS-2-1 
AH-373 
11947 

C 

NUS-2-2 
AA-572' 
11945 

C 

NUS-2-3 
AA-3B5 
11946 

F 

NUS-3 
AA-371 
11916 

C 

NUS-4 
AA-622 
11650 

F 

6 2 - 1 - 1  

AA-337 
12077 

A 

BZ-l-2 
AA-338 
12078 

A 

BZ-l-2 
AA-367 
11938 

F 

6 2 - 2 - 1  

AA-363 
12084 

A 

62-2-2 

AA-363 
12090 

BZ-3-1 
AA-340 
12100 

A 

6Z-3-2 
AA-341 

12107 
A 

62-5-1 
AA-342 

12079 
A 

VOLAIILE 
ORGANIC COMPOUNDS 

CHLOROHETHANE 
BRONOHETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 120 
ACETONE - 4] j-

CARUUN uiSULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 8 J 34 
TRANS-1,2-DICHLOROETHENE 44 J ' 73 
CHLOROFORM 5 J 71 
1.2-DICHLOROETHANE 
2-BUTANONE 
1,111-TRICHLOROE THANE 
CARBON TETRACHLORIDE 280 
VINYL ACETATE 
BROHODICHLOHUNLIHANE 
1,1,2,2-TETRACHLOROE THANE 
1,2-DICHLORDPROPANE 

TRANS-I,3-DICHLOROPROPENE 
TRICHLOROETHENE 

DIBROHOCHLOROHE THANE 66 
1,1,2-TRlCHLOROETHANE 
BENZENE 

CIS-1,3-DICHLOROPROPENE 
2-CHL0R0ETHYLVINYLETHER 
BROHOFORN 
2-HE1AN0NE . 
4-HETHYL-2-PENTAN0NE 
TEIHALn::... iHENE 10 J 
TOLUENE 12 J 42 
CHLOROBENZENE 77 
ETHYLBENZENE 
SIIRENE 15 17 J 74 J 

TOTAL IYLENES 
43 48 J 7 3 250 J 250 J 160 J 5 J 

DILUTION FACTOR: 1 1 1 1 1 I 1 I 1 1 1 1 50 50 1 1 1 o 
BLANK SPACE-INDICATES COMPOUND HAS NOT DETECTED Co 

J 
» 

»» 

-fiUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEW (DATA VALIDAIIONM 
-VALUE REJECTED DUE TO BLANK C0NTAN1NAIION IDENTIFIED IN QUALITY CONTROL REVIEW 
-VALUE REJECTED DUE 10 OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEW 

o 
CO 
CO 

REH".... : :-.'D ICAFES THE. SPECIFIC OETECIION LIMIT AND BLANKS !A! END OF TABLE) ASSOCIATED HI IH A SAMPLE t— 



SAMPLE LOCATION 
TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 
REFERENCE 

VOI A1 III 
ORGANIC COMrfoiNOS 

CHLOROMETHANE 
BROHIIHETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

1,1-DICHLOROETHENE 

1.1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 

. 	 CHLOROFORM 
1.2-DICHEOROETHANE 
2-BOTANONE 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 

VINYL ACETATE 

BROHQOICHLOROHETHANE 
1,1,2,2-TETRACHLOROETHANE
1,2-DICHCOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
D16R0M0CHL0R0ME THANE 
1.1.2-TRICHLOROETHANE 
BEN2ENE 
CIS-1,3-DICHLOROPROPENE 
2-CHL0R0ETHYEV1NYLETHER 
BRONOFORN 
2-HEIANONE 
4METHYL-2-PENTAN0NE 
IE IKALmURTOETHENE 
TOLUENE 
CHCOROBEN7ENE 
ETHYLBEN2ENE 
STYRENE 
TOTAL XYLENES 

DILUTION FACTOR: 

TABLE P-l 

GROUNDNATER RESULTS-VOLATILE ORGAN1CS 


1984 SAMPLING ROUNDIVALUES IN ug/Li 


62-5-2 6/-B-1 
AA-370 AA-343 
11917 12097 

c A 

. » 

» , 


3? 

5 J 52 J 51 J 
5 J 

650 j 870 J 

5 J 5 J 5 J 
13 J 14 J 

14 J 13 J 5 J 
33 J 

1 1 . 1 1 1 1 	
o

1 i 	 1 1 1 1 1 1 1 I CO1 1 CD 
BLANK SPACE-INDICATES COMPOUND MAS NOT DETECTED CO 

J QUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEN (DATA VALIDATION) CO 
• -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QOALITY CONTROL REVIEN I—» 

«• -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS INDENT IFIED IN QUALITY CONTROL REVIEN en 
REFERENCE -INDICATE^ THE SPECIFIC DETECTION LIMIT AND BLANKS iAT END OF TABLE) ASSOCIATED HiTH A SAMPLE 



[ABLE M 
\ 6HDUNDHATER RESULTS-VOLATILE 0R6AN1CS 

1904 SAMPLING ROUND(VALUES IN uj/LI 

SAMPLE LOCATION 

TRAEFIC REPORT NUMBER 


SAMPLE NUHBER 

REFERENCE 


VOLATILE 
ORGANIC COMPOUNDS 

CHLOROHETHANE 
BROHDHETHANE 

VINYL CHLORIDE 

CHLOROETHANE 


METHVLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 
1.1-DICHLOROETHENE 
IiI-OICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2-BUTANONE 
1.1.1-TRICHLORDETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BR010DICHL0R0HETHANE 
111,212-TE TRACHLORDETHANE 
1,2-DICHLOROPROPANE 
TRANS-I,3-DICHL0R0PR0PENE 
TRICHLOROETHENE 
D1BRONOCHLORONETHANE 
1.1.2-Tfi1CHLOROE THANE 
BENZENE 
CIS-1,3-DICHLOROPAOPENE 
2-CHLOROETHYLVINYLETHER 
BRONOFORN 
2-HE1AN0NE 
4-NETHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE ­
STYRENE 
TOTAL XYLENES 

DILUTION FACTOR: 

NN-9ID) NX-10 HN-10A N-l N-2 N-3 N-3(DI N-4 N-5-1 N-5-2 X-5-3AA-352 AA-35J •AA-354 AA-390 AA-3B1 AA-3B2 AA-366 AA-400 AA-391 AA-361 AA-36212105 12099 12103 11939. 12095 12110 11910 1I9BB 11942 12093 12094A A A F C C C ' C F 

» 
, 

6 

, 

10 J 

5 J 630 J 170 14 Ji 5 J II J 22 7 110 J 

1 1 1 1 1 1 1 
BLANK SPACE-INDICATES CONFOUND NAS NOT DETECTED 

J -QUANT! 1ATI0N IS Af'PROlIHATE DUE TO DUALITY CONTROL REVIEW (DATA VALIDATION) 
' -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN DUALITY CONTROL REVIEN 

«• -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS INDENT IFIED IN DUALITY CONTROL REVIEN 
REFERENCE -INDICATES THE SPECIFIC DETECTION LIBIT AND BLANKS (AT END OF TABLE) ASSAOCIATED NITH A SAHPLE 



DETECTION UNIT REFERENCE 
TRAFFIC REPORT NUNBERS 

VOLATILE 0R6ANIC 

CONFOUNDS 


CHLORONETHANE 

BRONONETHANE 

VINYL CHLORIDE 

CHLOROETHANE 
NETHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1.1-DICHLOROETHENE 
I,101CHLOROETHANE 
TRANS-1,2-DICHL0R0ETHANE 
CHLOROFORN 
1.2-DICHLOROETHANE 
2-BUTANONE 
1.1.1-TR1CHL0R0ETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
CHLOROD1BRONONETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-D ICHLOROPROPENE 
TRICHIOAOETHENE 
DIBROMOCHLORONET HARE 
1.1.2-TR1CHLOROE THANE 
BENZENE 
C1S-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BRONOFORN 
2-HE1AN0NE 
4-NETHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

TABLE P-l 
6R0UNDHATER RESULTS-DETECTION LINITS FOR VOLATILE 0R6ANICS 

1984 SAHPL1N6 ROUND IVALUES IN ug/LI 

A B C D E F 
AA337-354 AA-357-345 AA0B4,AA344-374 AA054-075 AA074-085 AA383-400 

AA381-382 AA42I-422 

o 
CO 
CD 
CO 
CO 

-N! 



BLANK REFERENCE 

SAMPLE LOCATION 


TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 


VOLATILE 
ORGANIC COMPOUNDS 

CHLOROHETHANE 
BHOHOMETHANE 
V1NVL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROE THENE 
1.1-DICHLOROETHANE 
TRANS-i,2-DICHL0R0£THENE 
CHLOROFORM 
1.2-OICHLOROETHANE 
2-BUTANONE 
1.1.1-IRl.CHLOROEIHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BRONODICHLORONETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DlCHLOROPROPANE 
TRANS-I,3-DICHLOROPROPENE 
TR1CHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2-TRlCHLOROETHANE 
BENZENE 

CIS-1,J-DICHLOROPROPENE 
2-CHLQROETHYLVINYLETHER 
6R0M0F0RM 

2-HE1ANONE 
4-METHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
EIHYLBENZENE 
STYRENE 
TOTAL XYLENES 

TABLE P-l 

6R0UN0HATER RESULT S-VOLAJILE ORGAN ICS (LAB AND FIELD BLANKS) 


1984 SAMPLING ROUND IVALUES IN ug/LI 


A A A A A A B B 6 C C C D D D £ E £ F F F F 
FIELD 8LK FiELD BLK LAB BLK LAB BLK LAB BL) LAB BLK FIELD BLK LAB BLK LAB BLK FIELD BLK LAB BLK LAB BLK FIELD BLK LAB BLK LAB BLK FIELD BLK LAB BLK LAB BLK FIELD BLK FiELD BLK LAB BLK LAB BLK

AA-348 AA-556 6 506-1 506-2 50G-5 AA-357 6LK50G4 BLK5065 AA-0B6 5066 50G7 ' AA-074 9/26/04 10#8/84 AA-0B1 9/26/B4 10/8/84 . AA-394 AA-595 1 2
12085 12086 12106 11957 1207? 12041 11956 12109 

9 7 7io id 

10 

•DILUTION FACTORS: 1 11 1 1 

BLANK SPACE-INDICATES COMPOUND HAS NOT DETEC1ED 

1 I I I I I 1 1 
o 
CO 
CD 
CO 
CO 

oo 



TABLE P-2 

GROUNOHATER RESULTS-SENIVOLAIIi F '1RGAN1CS 


I9B4 SAHPLIN6 ROUND 


SAHPLE LOCATION 

TRATtlC REPORT NUNBER 


SAMPLE NUNBER 


SEMI VOlR'ILE 

ORBANiC COMPOUNDS 


PHENOL 

ANILINE 

1,2-DICHLOROBENZENE 

2HETHYLPHEN0L 


. 4-NETHVLPHENOL 
ISOPHORONE 
BENZOIC ACID 

1,2,4-TRICHlOROBENZENE 
NAPHTHALENE 

4-CHL0R0-3-HETHTLPHEN0L 
2-NETHVLNAPHTHALENE 
2-CHLORONAPH THALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 

ACENAPHTHYLENE 

ACENAPHTHENE 

DIBENZOEURAN 

DIETHYLPHTHALATE 

FLUORENE 


N-Nl1R090D1PHENYLAH1NE 

PHENANTHRENE 

ANTHRACENE 
DI-n-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
BENZOTAIANTHRACENE 
BIS(2-ETHYLHEIYL) PHTHALATE 
CHRYSENE 
Dl-n-OCTYl PHTHALATE 
BENZO(bIFLUORANTHENE 
BENZOlkIFLUORANTHENE 
BENZO(alPYRENE 

DILUTION FACTORS: 

A-9 A-15 A-I51DI A-41 671-2 HN-2 HN-8 NUS1-2 NUS4 N-l N-4 N5-1 BLANKAA-384 AA-392 AA-393 AA-397 AA-387 AA-398 AA-38B AA-621 AA-622 AA-390 AA-400 AA-391 AA-394
11915 11941 11941 11985 11938 119B4 12098 11989 11950 11939 11986 11942 11956 

CRDL 
(ug/L) 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

50 
10 

10 

10 

10 

10
>° 
10 
10 
10 
10 

10 

10 
10 

10 

10 

10 
10 
10 
10 

10 

1 1 1  1  1  I " !  1  J  |  i  i  

o 
BLANK SPACE-INDICATES COHPOUND HAS NOT DETECTED CO 

J -QUANTITATION IS APPROXIMATE DUE TO BUALITY CONTROL VALIDATION) CO 

mm J""™ tUE TQ BLflNE CONTAMINATION AS IDENTIFIED IN BUALITY CONTROL REVIEW CO 
(INIRACT REQUIRED DETECTION LIMIT (CRDL > DILUTION FACTQR=SANPLE DETECTION LIMIT) CD 

APPENDU Q LISTS ALL COMPOUNDS ANALYZED IN THESE SAMPLES • UtltLUUN LIMIT) CO 

CO 



TABLE P-3 
GROUNDWATER RESULTS-PEST1CIDES/PCBS 

19B4 SAHPL1N6 ROUND 

SAMPLE LOCATION A-9 A-15 A-15ID) A-41 67-1-2 61-8-2 MN-2 NN-3 HN-b MN-b(D) HN-B NUS-1-2 NUS-2-3 NUS-4 N-l N-4 -N5-1 BLANK BLANK 
TRAFFIC REPORT NUHDER AA-384 AA-392 AA-393 AA-397 AA-3B7 AA-303 AA-398 AA-309 AA-396 AA-399 AA-388 AA-b21 AA385 AA-622 AA-390 AA-400 AA-391 AA-394 AA-395 

SAMPLE NUMBER 11915 1IHO 11941 11905 11930 11914 11984 11944 1190b 11907 12090 1198° 1194b 11950 11939 11988 11942 1195b 12109 

CRDL 
(ug/L) 

ALPHA-BHC 0.05 
BETA-BHC 0.05 ' 
DELTA-BHC 0.05 
6AMMA-BHC1LINDANEI 0.05 
HEPTACHLOR 0.05 
ALDRIN 0.05 
HEPTACHLOR EPOXIDE 0! 05 
ENDOSULFAN 1 . 0.05 
DIELDRIN 0.10 
4,4-DDE 0.10 
ENDRIN 0.10 

ENDOSULFAN 2 0 . 1 0  
4,4-ODD 0.10 
ENDRIN ALDEHYDE 0.10 

ENDOSULFAN SULFATE O.IO 
4,4-DDT 0.10 
HETHDXVCHLOR 0.5 
ENDRIN KETONE 0.10 
CHLORDMC 0.5 
TOXAPHENE 1 . 0  
AROCLOR-1016 0.5 
AROCLOR-1221 0.5 
AROCLDR-1232 0.5 
AROCLOR-1242 0.5 
AROCLOR-1240 0.5 
AROCLOR-1254 1 . 0  
AROCLOR-1260 1.0 

DILUTION FACTORS: 

-BUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REV1EN1DATA VAL1DAI IONI 
-VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REV 1EN 

CNBL 
-VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN DUALITY CONTROL REVIEN 
-CONTRACT REQUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMIII 

CD 
CO 
CD 
CO 
CO 
ro 
CD 



SAMPLE LOCATION 

TRAFFIC REPORT NUNBER 


SAMPLE NUNBER 


INORGANIC ELENENTS 

AL UNINUN 
ANTIHONV 
ARSENIC 
BARIUN 
BERVLLIUH 
CADMIUM 
CALCIUN 
CHRONIUH 
COBALT 
COPPER 
IRON 
LEAD 
HA6NESIUH 
NANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUN 
THALLIUM 
TIN 
VANADIUM 
IINC 

IABLE P-4 
6R0UNDNATER INORGANICS RESULTS 

1984 SANPLIN6 ROUND 

A-9 
MA-0396 

A-15 
HA-03VB NUS-1-2 NUS-2-3 NUS-4 N-l N-4 8-5-1 

11915 11940 MA-0112 
1198V 

NA-0I05 
11946 

NA-0113 
11950 

NA-0103 
11939 

NA-0111 
11988 

NA-0106 
11942 

50000 J 

33 J 
74 J IB J 

27000 J 27000 J IBOOO J 

6700 J 1BOO J 

4500 
670 

2800 J 

<i14BOO J 16000 J 
<1 150000 J 

I 4 
IB J 96 J 159 J 32 J 10 J 
220 J 440 J 640 J 250 J 250 J 

BLANK SPACE-INDICATES COMPOUND HAS NOT DETECTED 
J -QUANTITATION IS APPROIINATE DUE TO QUALITY CONTROL REVIEW 
• -VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEW 

i; IlVjJsTRtI«wfCDE?ECUOH°Lf C0N™CTUflL REBU,REBE"fS "^TIFIED IN QUALITY CONTROL REVIEW 

BLANK BLANK 
MA-0341 NA-0104 

11956 12109 

300 

1400 1000 
4.3 

270 
4.7 

400 

7.3 

530 

6 . 1  
2000 1300 

. 6 

6.4 6.3 

CD 
CO 
CD 
CD 
CO 
ro 




SAMPLE LOCATION 

TRAFFIC REPORT NUMBER 


SAMPLE NUMBER 

REFERENCE 


ORGAlfft "COMPOUNDS, 

CHLOROMETHANE 
BROMOMETHANE 
9INYL CHLORIDE 
CHEOROETHANE 
NETHVLENE CHLORIDE 
ACT nc, 

CARBON DISJLFIuE 
1,1-DICHLGRuETHENE 
1.1-CICHLOROETHANE 

. 	 TRANS-1,2-DICHLuROETHENE 
CHI ORieuhM 

1.2-DICHLOROETHANE 
2-BtllRNONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
T,1,2,Z-TE TRACHLOROE THANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 

DIBROMOCHEOROMETHANE 

I,l,?-'RILHLOROETHANE 

BENTENE 

' CIS-I,3-DICHLOROPROPENE 
2-CH, !fi,LVINYLETHER 

BROMOFORM 

2-HUANONE 

4-METHTL-2-PENTAN0RE 

TETRACHLOROETHENE 

TUL tit i„ 

CHLORQBEN2ENE 
EIHTLBENZENE 
STTRENE 
TOIAl UiiHES 

DILUTION FACTORS: 

TfibLE P-5 

6R0UNDNATER fiESULTSVOLAIIL£ OflGANlCS 


1985 SAMPLING ROUNDS 


A-3 
AD97B 
13963 

A 

A-9 
AD997 
13965 

B 

A-12 
AD977 
13962 

A 

A-15 
AD970 
1 3939 

A 

A-2b 
AD99B 
13966 

A-27 
AU967 
13936 

A 

A-27ID) 
AD969 
13938 

A 

A-2B 
AD991 
13952 

A-29 
AD968 
13937 

A 

A-31 
AE204 
13970 

C 

A-31ID) 
AE205 
13974 

C 

A-32A 
AD965 
13947 

A 

A-33 
AD976 
13961 

A 

A-38 
A097I 
13940 

A 

A-39 
AE206 
13955 

C 

A-41 
AD990 
13951 

621-1 
AD995 
13958 

621-2 
AD993 
13956 

611-2 CDI 
AD994 
13957 

MN-2 
AE201 
13950 

C 

MN-B 
A096O 
13942 

A 

Tuq/L) 

10 
10 
10 

10 
5 

10 
5 
5 
J 

5 
5 
5 

10 

5 
5

10 
5 
5 

90 
20000 J 100000 J 

4 J 
t 

240 

38 
33 

1900 

400 
4 J 

3 J 

3 J 

29 J 
78 J 
56 J 
27 J 

1100 J 

170 J 
130 J 

1800 J 

1B0 J 
140 J 

1900 J 

3 
iO 
J 

10 
10 

5 
5 
5 
j 

5 
5 

1 3 
0.4 J 

0.8 J 

1 J 

85 J 

1800 

32 J-

130 J-

2600 

60 J 

140 J 

2800 

80 J 

AO J 69 J 100 J 

5000 
2.5 1 20 50 

BLANK SPACE-INDICATES COMPOUND HAS NOT DETECTED 
J 
< 

CHOI 
NOTE 

REFERENCE 

-QUANTITATION IS APPROXIMATE DUE TO DUALITY CONTROL REVIEW (DATA VALIDATION) 
l";lT ?UE TD BUN' CaNIft"1N«nQN fiS IDENTIFIED IN DUALITY CONTROL REVIEW 

CONTRACTUAL REQUIREMENTS IDENTIFIED IN DUALITY CONTROL REVIEN 
^ 2 DtitniilN LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMIT) 

DATA HAa UNDERGONE A SUAlTTY CONTROL REVIEN; EPA APPROVAL IS PENDING 

« ">" »"• -I»*.Si" ,S,„tE 

CD 
CO 
CD 
CD 
CD 
ro 
ro 



SAMPLE LOCATION 

TRAFFIC REPORT NUMBER 


SAhPLE NUMBER 

REFERENCE 


0R6AllPi ^ij^OUNDS 

CHLOROMETHANE 

BROMOMETHANE 

VINYL CHLORIDE 

CHLOROETHANE 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

1,1-DICHLQROETHENE 
1.1-CICHLOROETHANE 
TRANS 1,2-DICKLOROETHENE 
CHLOROFORM 
112~DICHLOROETHANE 
2-BUTANONE 
11111-TRICHLOROE THANE 
CARBON TETRACHLORIDE ­
VINYL ACETATE 
BROHQDICHLOROHETHANE 
' i'»2,2-TETRflCHLOROE THANE 
1.2-DICHLOROPROPANE 
TRANS-1,J-DICHLOROPROPENE 
TR1CHLOROETHENE 
DIBROHOCHLORQNETHANE 
I,1TR1CHLOROETHANE 
BENZENE 

CIS-|,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROHOFORH 
2-HEIANDNE 
4-HETHVL-2-PENIAN0NE 
TETRACHLOHOETHENE 
TOLUENE 
CHLUKi.RENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

DILUTION FACTORS: 

TABLE P-5 

6RDUNDNATER RESULTS-VOLATILE QRSANICS 


1965 SAMPLIN6 ROUNDS 


BLANK SPACE-INDICATES COHPOUND HAS NOT DEIECTEO 
J -QUANTITATION IS APPROXIMATE DUE TO DUALITY CONTROL REVIENIDAIA VALIDATION! 
• -VALUE REJECTED DUE TO BLANK CONIAMI NATION AS IDENTIFIED IN QUALITY CONTROL REVIEN 

«» -VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 
CRDL -CONTRACT REQUIRED DETECTION LIMIT (MULTIPLY BY DILUTION FACTOR TO OBTAIN SAMPLE DETECTION LIMIT) 
NOTE -DATA HAS UNDER60NE A QUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING 

REFERENCE -INDICATES THE SPECIFIC DEJECTION LIMIT AND BLANKS (AT END OF TABLE) ASSOCIATED NITH A SAMPLE 



BLANK REFERENCE 

SAMPLE LOCATION 


TRAFFIC REPORT NUMBER 

SAMPLE NUMBER 


VOLATILE 
ORGANIC CONFOUNDS 

CHLOROHETHANE 

BROMOHETHANE 

VINYL CHLORIDE 

CHLOROETHANE 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

1,1-DICHLOROETHENE 

1.1-DICHLOROETHANE 

TRANS 1,2-DICHLORO 

CHLOROFORM 

1.2-DICHLOROETHANE 

2-BUTANONE 

1.1.1-TRICHLOROETHANE 

CARBON TEIRACHLORIDE 

VINYL ACETATE 

BROHODICHL ORONET HANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2-TRICHLDROE THANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHL0R0ETHYLVINYLETHER 
BROMOFORM 
2-HEIANONE 
4-METHYL-2-PENTAN0NE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOIAL IYLENES 

DILUTION FACTORS: 

TABLE P-5 
6RQUNDHATER RESULTS-VOLATILE 0R6ANICS (FIELD BLANKS! 

1985 SAMPLING ROUND (VALUES IN ua/LI 

FIELD BLK 
AD966 
1J949 

FIELD BLK 
AD996 
1JB95 

FIELD BLK 
AE210 
1-TB94 

BLANK SPACE-INDICATES COMPOUND HAS NOT DETECTED 

NOTE -DATA HAS UNDERGONE A DUALITY CONTROL REVIEW; EPA APPROVAL IS PENDING 



TABLE P-6 

GROUNDWATER HESULTS-SEH1VOLflTlLE ORGANICS 
1985 SAMPLING ROUNDS 

CUD
(uq/ 

10 
to 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 

10 

10 
10 

10 
50 
10 
10 
10 
10 
10 

10 
10 

10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 

10 

A-5 A-9 A-12 A-15 A-26 fl-27 A-27iD) A-29 A-32A A-33. A-38 A-11AD97B AD997 AD977 AD970 AD990 AD967 
A-28 

6Z1-1 671-2 G71-2ID) HN-B NUS-l-3 NU5-2-1AD969 AD991 AD96B AD965 NUS-2-2 NUS-2-3AD976 AD971 AD99013963 13965 13962 13939 13966 13936 AD995 AD993 AD991 AD960 AD963 A0961 A0962 AD96113938 15952 13937 139A7 13961 13910 13951 13958 13856 13957 1395B 13915 13916 13911 13913 

1 J 

» • • « 

1 J 

BLANK SPACE-INDICATES COMPOUND HAS NOT 0ETEC1E0 

J -QUANTITATION IS APPROXIMATE DUE TO QUAEITV CONTROL REVIEW IOATA VALIDATION) 
« -VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN QUALITY CONTROL REVIEW 

coN'ftflcm fiEsuiREnEN,s control REVIEW 
-DATA HAS UNDFfirnl a nL ?? U"l r  IBLUIfU RV CILUTIliN TO OBTAIN SAMPLE DETECTION LIMITI. 

HfiS UNDERGONE a QUALITY CDNIliOL REVIEW: EPA APPROVAL IS PENDING 

CRDL 
NOTE 

CD 
CO 
CD 
CO 
CO 
ro 
en 

APFENDIK 0 USTS AM rnMPnilNDS ANA! V7FD Fnp !N r„rrr dr.. re 



SAMPLE LOCATION 
TRAEF1C REPORT NUMBER 

SAMPLE NUMBER 

SEMI-VOLATILE 
ORGANIC COMPOUNDS 

PHENOL 

ANILINE 

2-CHL0R0PHEN0L 

1.4-DICHLOROBEN/ENE 

L,2-DICHLOROBEN7ENE 

2-METHYLPHENOL 

4-METHYLPHENOL 

ISOPHORONE 

2,4-DLMETHYLPHENOL 

BENZOIC ACID 

1,2,4-TRICHLOROBENZENE 

NAPHTHALENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HE YACHLOROCYCLOPENTADIENE 
2-CHL0R0NAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
ACENARHTHENE 
DIBENZOFURAN 
DIETHYLPHTHALATE 
FLUORENE 
N-NITROSODIPHENYLAH1NE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI.-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
BENI04AIANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-OCTYL PHTHALATE 
BENZOLBIFLUORANTHENE 
BENZOILIFLUORANTHENE 
6ENZOUIPYRENE 

DILUTION FACTORS: 

TABLE P-6 

GROUNDWATER RESULTS-SEHIVOLATILE ORGAN ICS 


1985 SAMPLIN6 ROUND 


NUS-3 NUS-5 NUS-6 NUS-B NUS-10-1 NUS-II N-2 

AD999 A0974 AD972 A0973 AD975 A0979 AB599 

13967 13972 13941 13971 13948
13973 13999 

ChDL 
(ug/L) 

10 
50 

10 


10 

10 

10 
10 

10 
50 
10 
10 

10 
10 

10 

10 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 

10 

10 
10 

10 

CD 
BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED OJ 

J -QUANTITATION IS APPROXIMATE DUE TO QUALITY CONTROL REVIEW CD 
» -VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEW CD 

«« -VALUE REJECTEO DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEW co 
CRDL -CONTRACT REQUIRED DETECTION LIMIT ICROL * DILUTION FACTQR=SAMPLE DETECTION LIMIT ro 
NOTE -DATA HAS UNDERGONE A QUALITY CONTROL REVIEW; EPA APPROVAL IS PEND1N6 cn 



TABLE f-i 

GROUNDWATER HESULTS-PEST[CiDES/FCBS 
1905 5AKPLIN6 ROUNDS 

SRHPLE LOCATION ft-3 A-9 
TRAFFIC REPORT NUNBER AD978 AD997 NN-8 NUS-1-3 NU5-2-1 NUS-2-2 NUS-2-3 NUS-3 

SAMPLE NUNBER u?6j 13945 AD940 AD943 . A0944 AD942 AD941 AD999 
BLANK REFERENCE A B 13942 13945 13944 13944 13943 13947 

A A A A A B 
CRDL 

lug/Li 

0.05ALPHA-BHC 

0.058ETA-BHC 
0.05OELTA-BHC 

0.056AW1A-6HC(LINDANE) 

0.05HEPTACHLOR 

0.05ALDR1N 

0.05HEPTACHLOR EPOXIDE 

0.05ENDOSULFAN 1 . 

0.10DIELDR1N 

0.104,4-DDE 
0.10ENDR1N 

0.10ENDOSULFAN 2 

0.104,4-DDD 

0.10ENDR1N ALDEHYDE 
0.10ENDOSULFAN SULFATE 

0.104,4-DDT 

0.5NETHOIYCHLOR 

0.10ENDR1N KETONE 

0.5CHLORDANE 

1.0TOIAPHENE 
0.5AROCLOR-1014 

0.5AROCLOR-1221 

0.5AROCLOR-1232 

0.5AH0CL0R-1242 

0.5AROCLOR-124B 

1.0AROCLOR-1254 

1.0AROCLOR-1240 

DILUTION FACTORS: 

BLANK SPACE-INDICATES COMPOUND WAS NOT DETECTED 
-QUANTITAT1ON IS APPROXIMATE DUE TO QUALITY CONTROL REV1EU(DATA VALIDATION) CD 

il -VALUE REJECTED OUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEN 
-VALUE REJECTED DUE TO OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN 

CO 
CD 

CRDL -CONTRACT REQUIRED DETECTION LIBIT (CRDL X DILUTION-SANPLE DETECTION LIHITI CO 
NOTE: -DATA HAS UNDERGONE A QUALITY CONTROL REVIEN; EPA APPROVAL IS PENDIN6 CO 

ro 
-vi 



SAMPLE LOCATION 
TRAEFIC REPORT NUMBER 

SAMPLE NUMBER 
BLAMN REFERENCE 

CRDL 
lug/Li 

ALPHA-6HC O.D5
6ETA-BHC 0.05
DELTA-BHC 0.05 
6AMMABHC (L INiiANET 0.05 
HEPIACHLOR 0.05
ALDRIN 0.05 
HEPTACHLOR EPOY1DE 0.05 
ENDOSULFAN I 0.05 
DIELDR1N 0 . 1 0  
4,4-DDE 0.10 
ENDRIN 0 . 1 0  
ENDOSULFAN 2 0.10 
4,4-DDD 0.10
ENDRIN ALDEHYDE 0.10
ENDOSULFAN SULFATE 0.10
4,4-DDT 0. lo 
HETKDIYCHLOR 0.5
ENDRIN KETONE 0.10
CHLORDANE 0.5 
TOIAPHENE 1.0 

AROCLOR-1016 0.5 
AROCLOR-1221 0.5 .
AROCLOR-1232 0.5 
AROCLOR-1242 0.5 
AROCLOR-1248 0.5 
AROCLOR-1254 1.0
AR0CL0R-1260 1.0 

DILUTION FACTORS: 

TABLE P-7 

6R0UNDHATER RESULTS-PESTIC1DES/PC8S


1985 SANPLIN6 ROUNDS 


NUS-5 NUS-6 NUS-8 NUS-10-1 NUS-11 H-2 BLANK BLANKAD974 AD972 AD973 AD975 AD979 AB599 AD966 AD99E
13972 13941 1J971 13973 13946 13999 13949 13B95A A 

BLANK SPACE-INDICATES COMPOUND NAS NOT DETECTED 

3 -8UANT1TAII0N IS APPROK1MA IE DUE TO DUALITY CONTROL REVIENiDATA VALIDATION)
» 

>< -VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEN o-VALUE REJECTED DUE 10 OTHER CONTRACTUAL REQUIREMENTS IDENTIFIED IN QUALITY CONTROL REVIEN
CRDL -CONTRACT REQUIRED DETECTION UNIT iCRDL ( DILUT 1GN=SAHPLE DETECTION UNIT) OJ 
NOTE: -DATA HAS UNDER60NE A DUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING CO 

CO 
CO 
ro 
oo 



TABLE P-8 
6R0UN0NATER RESULTS-INORGANICS 

1985 SAMEL ING ROUND 

SAMPLE LOCATION 
TRAFFIC REPORT NUMBER 

SIMPLE NUMBER 
REFERENCE 

INORGANIC IDL 

A-3 
NAB961 

13963 
A 

A-9 
MAB99<T 
13965 

B 

A-12 
NA8960 

13962 
A 

A-271DI 
HAB952 

13938 

A-26 
HAC002 
13952 

B 

A-32A 
NA896B 
13947 

A 

A-33 
HAB959 
13961 

A 

A-38 
HAB954 

13940 
A 

A-41 
NAC001 

13951 

821-1 

NAA2B2 
13958 

6Z1-2 
NAC004 

13956 

611-218) 
HAC005 

13957 

HN-8 
HAB963 
13942 

A 

NOS-1-3 
NAB966 

13945 
A 

NUS-2-1 
NA8967 

13946 
A 

NUS-2-2 
HAB965 
13944 

A 

NUS-2-3 
NA8964 
13943 

A 

NUS-3 
HAB99B 

13967 
B 

ELEMENTS (ug/L) 

.ALUHINUN 120 
ANT [(ION* 
AOS: NIC 

5t 
2.3 10 

80 
60 . 

50 
60 

25B 

BARIUN 
BERYLLIUH 
CADMIUM 

h 

3.0 
4.0 17 

110 10 • 
210 

9 
370 

32.5 11.9 7.B 
310 

CALCIUH 
CHRQMUH 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
NAN6ANESE 
RERCURY 
NICKEL 
POTASSIUN 
SELENIUM 
SILVER 

1500 
10 
30 

7.8 
35 

1.4 
360 
B.2 
0.12 

40 
3500 
1.7 
9.2 

16800 0 

56 
1.5 

1400 
- 446 

'2400 
11 

1800 

. 500 
1800 

43 
400 

25 
117000 

45 
88 

144000 
6 

36 
187000 

39 
128 

. 7 
227000 

23000 
12500 
0.08 

' 266000 

24000 
11900 
0.10 

378 
23800 

26300 J 

3500 

215000 J 120000 J 201000 J 

16 
54.5 

11.8 J 
1200 

30900 
16100 

103 

* 

48 

8100 
1.9 

18200 
13500 

15200 
1.8 
28800: 

22600 

147000 J 

32 

6400 
2 . 1  

23700 
14400 

12 
95000 

15 
16 
3 

7700 

22000 
5200 
0.05 
257 

2100 

SODIUM 
THALLIUM 
TIN 

630 
4.2 
37 

13300 

.85 J 

300 
,8600 19600 24900 36100 30700 13900 

VANADIUM 
7INC 

22 
18 1100 J 30 

106 J 94 J 88 J 

28 J - 20 J 37 J 772 J 35 J 37 

• BLANK SPACE-INDICATES COMPOUND WAS NOT DETECTED 

JI 
>< 
IDL 

-QUANTITATION IS APPRO!INATE CUE 10 CUAL1IY CONTROL REVIEN IDATA VALIDATION) 
-VALUE REJECTED DUE TO BLANK CONTAHINATION AS IDEN'IFIED IN QUALITY CONTROL REVIEN 
-VALUE REJECTED OUE TO OTHER CONTRACTUAL REDL'IREHENTS IDENTIFIED IN QUALITY CONTROL REVIEN 
-INSTRUMENT DETECTION LIMIT 

N01E -DATA HAS UNDERGONE A QUALITY CONTROL REVIEN; EPA APPROVAL iS PENDINGw owwtf., cm nrrnuvHL JO rtflUlNO 
REFERENCE -INDICATES THE SPECIFIC OETECIIUN LlHIl AND BLANKS IAT END OF TABLE) ASSOCIATED WITH A SAMPLE o 

CO 
CD 
CD 
CO 
ro 
CD 



TABLE P-B 

6R0UNDHAIER RESULTS-1MORGAN ICS 


1985 SAMPLING ROUND 


SAMPLE LOCATION 

TRAFFIC REPORT NUMBER 


SAMPLE NUMBER 

REFERENCE 


INORGANIC 
ELEMENTS 

ALUMINUM 
ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER ^ 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

TIN 

VANADIUM 
IINC 

10L 
iug/L) 

120 
SO 

2.3 
26 

3.0 
4.0 
1500 
10 

30 
7.8 

35 
1.4 

360 

8.2 
0.12 
40 

3500 
1.7 
9.2 

650 
4.2 

37 
22 

18 


NUS-5 
MAB957 

13972 

NUS-6 
MAB955 

13941 

NUS-8 
MAB956 

13971 

NUS-tO-l 
MA6958 

13973 

NUS-li 
NAB962 

13948 

N- 2  

MA6999 
13999 

BLANK 
MAB969 

1 3949 

BLANK 
MAB995 

13895 
A A A A B A B 

4.6 
8900 J 5600 J 

167 236 

684 1800 

109 50 

7200 2500 22200 8000 5000 57000 

41 J 

600 J 152 J 54 J 453 J 37 J 20 

BLANK SPACE-INDICATES COHPDUNB NAS NOT DETECTED 

J -QUANTITATION IS APPROXIMATE DUE TO DUALITY CONTROL REV!EH (DATA VALIDATION! 
» VALUE REJECTED DUE TO BLANK CONTAMINATION AS IDENTIFIED IN DUALITY CONTROL REVIEN 

IDL IsL^^nccnoruMu" REflU1RE,,EN,S ,0EN"F,t11 ,N BU#L1TV C0N,R0L 

JlciLr 	~Dft,A HAS U*DERE0NE R BUflUI' CON™t- REVIEN; EPA APPROVAL IS PENDING 
-INDICATES THE SPECIFIC DEFECTION LIMIT AND BLANKS (AT END OF TABLE) ASSOCIATED HITH A SAMPLE 
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RESEDENTIAL/SU JLY V^E^L RESULJS (NUS) 
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TABLE P-9 
Auburn RoadLandfill 

Residential Sample Summary (3-19-85) 

Address Name 
Property 

Lot // 
Sample 
Ntfrnber 

Collection 
Time Analysis (1) 
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TABLE P-10 

AUBURN ROAD - RESIDENTIAL WELL SAMPLING (3-19-85) 


EPA RegionalLaboratory - Lexington3 

Volatile Organic Analysis 


Sample Location/Address 105AR 105AR 101AR Blank Blank 
Sample Number 12121 12122 12120 11906 12119 

Detection (Dup) 
Limit 

Volatile Compounds (ug/L) 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene7 I 

1.1-Dichloroethane 
1.2-Dichloroethene Isomers 
Chloroform 
1,2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans- 1,3-Dichloropropene 
Trichloroethylene 
Dibromochloromethane 
Cis- 1,3-Dichloropropene 
1.1.2-Trichloroethane 
Benzene 
2-Chloroethylvinyl Ether 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitrile 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylenes 

- = not detected 
a analyses conducted on GC/MS 
Sample Location Code: # = street number, AR = Auburn Road 



TABLEP-ll 

Auburn RoadLandfill (7-9-83) 
Residential Sample Summary 

Address Name 
Property 

Lot # 
Sample 
Number 

Collection 
Time Analysis (1,2) 

105 Auburn Road 
Londonderry, NH 

Alexander * 18-21-23 13382 
13383 

10:05 
10:10 

101 Auburn Road 
Londonderry, NH 

^aigneault 18-21-21 13380 10:31 

87 Auburn Road 
Londonderry, NH 

18-21-14 13374 10:55 

95 Auburn Road 
Londonderry, NH 

-21 -18  13378 11:00 

5 Hillcrest Avenue 
Londonderry, NH 

13366 
3367 

11:37 
11:37 

56 Old Derry Road 
Londonderry, NH 

Roux 12:55 

160 ByPass 28 
Derry, NH 

Finn * :10 
15 

13 Prosperity Drive 
Derry, NH 

Dunker * 11-29-9 ):24 
9:27 

Whispering Pines Trailer Park Supply Well Well //I 
13405 

13:56 
14:02 

Whispering Pines Trailer Park Supply Well 

* = replicate sample taken 
(1) EPA Lexington Laboratory GC/MS 
(2) NUS/FIT In-House screening Photovac 10A10 

Well 3,4 13406 14:10 
O 
CO 
CD 
CO 
CO 
CO 



TABLEP-11 
AUBURN ROAD LANDFILL 
RESIDENTIAL SAMPLE SUMMARY 
PAGE TWO 

Address Name 
Property 

Lot // 
Sample 
Number 

Collection 
Time Analysis (1,2) 

Lexington EPA Lab 13399 8:30 1 

97 Auburn Road 
Londonderry, NH 

18-21-19 13379 10:45 2 

89 Auburn Road 
Londonderry, NH 

18-21-15 13375 11:10 2 

93 Auburn Road 
Londonderry, NH 

-21-17 13377 11:15 2 

103 Auburn Road 
Londonderry, NH 

8-21-2^\i3381 10:23 2 

91 Auburn Road 
Londonderry, NH 

1^21-16<^\2 

81 Auburn Road 
Londonderry, NH 

Lewis 
" 

<8-?l-12\/2 

77 Auburn Road 
Londonderry, NH 

Wogan 18-21-102 

73 Auburn Road 
Londonderry, NH 

Lindquist 18-21-8 2 

(1) 
(2) 

EPA Lexington Laboratory GC/MS 
NUS/FIT In-House Screening 

O 
CO 
CD 
CD 
CD 
CO 
cn 



TABLE P-11 
AUBURN ROADLANDFILL 
RESIDENTIAL SAMPLE SUMMARY 
PAGE THREE 

11 Prosperity Drive Kelly 11-29-8 13389 10:03 
Derry, NH 

* = replicate sample taken 
(1) EPA Lexington Laboratory GC/MS 
(2) NUS/F1T In-House screening Photovac 10A10 

2 



TABLE P-11 
AUBURN ROADLANDFILL 
RESIDENTIAL SAMPLE SUMMARY 
PAGE FOUR 

162 ByPass 28 Misite 11-31-4 13412 16:10 
Derry, NH 

* = replicate sample taken 
(1) EPA Lexington Laboratory GC/MS 
(2) NUS/FIT In-House screening Photovac 10A10 

2 



TABLE P-ll 
AUBURN ROAD LANDFILL 
RESIDENTIAL SAMPLE SUMMARY 
PAGE FIVE 

Name 
Property 

Lot // 
Sample 
Number 

Collection 
Time Analysis (1,2) 

BiLotta 11-11-51 13408 15:04 

13417 
13418 

16:31 
16:45 

2 
2 

2 Gloria Terrace 
Derry, NH 

11-29-17 13394 10:47 

7 Mirra Avenue 
Derry, NH 

11:47 

Lexington EPA Laboratory 2 

Lexington EPA Laboratory 2 

Lexington EPA Laboratory 2 

Lexington EPA Laboratory 2 

* 
(1) 
(2) 

= replicate sample taken 
EPA Lexington Laboratory GC/MS 
NUS/FIT In-House screening Photovac 10A10 

O 
Co 
CD 
CD 
CO 
CO 
oo 



TABLE P-12 
AUBURN ROAD -RESIDENTIAL WELL SAMPLING (7-9-85)

NUS/FIT In-HouseScreening ' 
Volatile Organic Analysis 

Sample Location/Address
Sample Number 

Tentatively
Identified Compounds 

97AR 
13379 

103AR 
13381 

3AS 
13908 

160BP 
13911 

162BP 
13912 

297BP 
13917 

297BP 
13918 
(Dup) 

Trichloroethene 
Benzene 
Toluene 
Tetrachloroethene 
Chiorobenzene 
Ethylbenzene 
m-Xylene 
o-Xylene 
Coeluters'5 

BDL = 
not detected 
below detection limit 

a srni8usi? •pho,°"" 
technique and.thai"te rSS"l"''*' "', 8 »« end pcoduf
analysis using greater sophistication and analytical control™16' ^ technlque ls not 

' 
to replace 

screening: UNdichloroethylwr,'" tra^T^^ 

,,2-dich,„o.,han., and tVich^S.'^ 
th" ^ distin8uished in 

^t'Xae^f 

P ^"5RS,AVtA' S,rr''nBP 'B">"' »•*<> -*~"<d 
Old Derry Road, PR s Prepay Drive,SL ,Shady'L,OD"" 

o 
CO 
CD 
CD 
CO 
co 
CD 



TABLE P-12 
™N,R"AD- RESIDENTIAL WELL SAMPLING (7-9-85)
NUS/rIT In-HouseScreening
Volatile Organic Analysis
FW3EE ITVBUQ) 

Sample Location/Address 
Sample Number 

Tentatively 
Identified Compounds 

9GT 
13919 

6GT 
13393 

12GT 
13392 

5HA 
13367 

IIHSR 
13907 

3MA 
13396 

7MA 
13397 

80DR 
13385 

690DR 
13362 

790DR 
13369 

2PD 
13395 

9PD 
13386 

Trichlorethene 

Benzene 

. Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m-Xylene 

o-Xylene 

Coeluters'3 

BDL 
= 
= 

not detected 
below detection limit 

' te^i^n^ " IM'» ^*as Ch^matoe/aph^SAIl 
technique and Ihat Z reported are?rscreenin^ 
analysis using greater sophistication and analytical control!"3 ^ 'S teChnlqUe is not ,ne^t to replace 

6 screening: which can not be distinguished in 
chlorform, 1,2-dichioroethane, and 1,1 l-trichloroeThane ^Th 1'J~dlchlor°ethane> methylene chloride,
indicated. '' trichloroethane. The presence of one or more of these may be 

cti^iiaUSa?H"S£S; 
Old Derry Red,PR .Pmptr„,Drive, SL.Shad/L,„e, *el, #" 

"• •>«-»».ED • Emerald 
°°R " 

CD 
CO 
CD 
CO 
CO 
A*. 



TABLE P-12 

SStg®f7AL ,ELL SAM"̂ C 

Volatile Organic Analysis 
fWAIEE THIRHEE 

Sample Location/Address 
Sample Number 

Tentatively 
Identified Compounds 

Detection 
Limit 

7PD 
.13391 

I1PD 
13389 

13PD 
13388 

3SL 
13365 

7SL 
13389 

Well //I 
13905 

Blank 
13900 

Blank 
13901 

Blank 
13902 

Blank 
13903 

Trichloroethene 

Benzene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m-Xylene 

o-Xylene 
Coeluters'> 

BDL 
= 
= 

not detected 
below detection limit 

" ^u,«« IOA.0t 
technique and that the reported values are onl '"8 that they represent the end pTo^Jhcty 

analysis using greater sophistication and analytical *0^0!™^' ™S technique is not ^ant 

b Instrument Detection Limit 

screening' /Thf* th" ^ distin8uished in 

indicated!' 1'2-d^°"«h"'*. 1,1,1-trichloroethane. The p're^nJToneTr' 

Drive, GT^GloriJjtr'rie,HaI'HuSes't A venu^HSRR°HernloSCk J' T = ByPaSS 128, ED = Emerald 

Old Derry Road, PR = Prosperity Drive, SL = ShadyYane, Well //, = Wh^plmg pYefSup^^^UTl"' °DR = 

O 
CO 
o 
CO 
CO 
4U 
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TABLE P-13 

Auburn RoadLandfill 


Residential Sample Summary (10-85) 


Property Sample Collection Collection 
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TABLE P-14 


AUBURN ROAD - RESIDENTIAL WELL SAMPLING (10-85) 

Contract Laboratory Samples 


Sample Location/Address 87AR 93AR Blank 105AR , Blank Blank 
Traffic Report Number 
Sample Number 

AA358 
12088 

AA359 
12089 

AA357 
12106 

AA386 
12096 

AA395 
12109 

AA394 
11956 

CRDL 
(in ug/L) 

Voltile Compounds 

Chloromethane 10 
Bromomethane 10 
Vinyl Chloride 10 
Chioroethane 10 
Methylene Chloride 5 
Acetone 10 
Carbon Disulfide 5 
1.1-Dichloroethene 5 
1,1-Dichloroethane 5 
Trans- 1,2-Dichloroethene 5 
Chloroform 5 
1.2-Dichloroethane 5 
2-Butanone 10 

. 1,1,1-Trichloroethane 5 
Carbon Tetrachloride 5 
Vinyl Acetate 5 
Bromodichloromethane 5 
1,1,2,2-Tetrachloroethane 5/ 
1,2-Dichloropropane 
Trans- 1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis- 1,3-Dichloropropene 
2-Chloroethylvinyi Ether 
Bromoform . . 
2-Hexanone 
4-Methyl-2-Pentanone 
Tetrachloroethene 
Toluene 
Chiorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

Dilution Factor: 	 1 1 1 

- -	 not detected 
* 	 = Value is rejected due to blank contamination identified in quality control review. The 

detection limit for blank contaminants is determined by the amount detected in 
blank. 

CRDL - Contract required detection limit (multiply by dilution factor to obtain sample 
detection limit). 

Note: 	 Sample No. 12096 was also analyzed for the semi-volatile and pesticide/PCB
compounds included in the Hazardous Substance List (HSL). No other compounds 
were detected. 
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TABLE P-15 

GROUNDWATER RESULTS - QC CHECK OF CLP DATA 


NUS/FIT In-House Screening3 

Volatile Organic Analysis 


Monitoring Wells* 	 Residential 
Sample Location/Address MW-8 NUS-7 NUS-9-2 3MA 3MA Blank 
Sample Number 13942 13959 i; 13975 14000 14001 

Detection 

Tentatively Identified Limit 

Compounds (ug/L) 


Trichloroethene 

Benzene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m-Xylene 
o-Xylene 
Coeluters'3 

not 	detected 
* <10 

* *  10-70 

* * *  70-200 

* * * *  200-350 
* * * * *  350-1000 
* * * * * *  	_  1000-5000 

a 	 The above result^arey#forrT*NlJS/FVr irv-house screening using a Photovac 10A10 Gas 
Chromatography^ All 4^sults must be interpreted with the understanding that they 
represent the ehdorodubt^ofk screening technique and that the reported values are 
only approximate^s^This tefenniqye is not meant to replace analysis using greater 
sophistication and analytical coryfrol. 

b 	 Coeluters represent the fofltfwing group of compounds which generally can not be 
distinguished in screening: ' 1,1-dichloroethylene, trans-1,2-dichloroethylene, 1,1­
dichloroethane, methylene chloride, chloroform, 1,2-dichloroethane, and 1,1,1­
trichloroethane. The presence of one or more of these may be indicated. 

Notes: 	 The residential samples were obtained from 3 Mirra Avenue. 
CLP refers to the Contract Laboratory Program. 
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TABLE P-16 

WHISPERING PINES TRAILER PARK 

SUPPLY WELL SAMPLE SUMMARY 


Sampling Date 

11-15-84 

4-11-85 

6-20-85 

8-23-85 

10-9-85 

11-20-85 

Location 

Well #1 

Well #3 

Well #4 

Well #1 

Well #1 

Well //I 


Well #1* 

Well #3///4 
Blank 

Well #1 
Well #3///4 
Blank 

Well #4** 

Well 

Blank 

Sample // 

11503 
11501 
11498 
11500 
11499 
11502 

14006 
14005 
14003 
14004 
14002 

Collection 
Time Analysis 

10:17 
10:20 
10:30 
10:40 
9:00 

Analysis: (1) EPA Lexington Laboratory - GCMS 
(2) NUS/FIT Screening - Photovac 10A10 GC 

* - replicates taken 
** .- replicates and splits taken 
*** - blanks given with splits 
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TABLE P-17 

AUBURN ROAD - PUMP TEST SAMPLING (11-15-84) 


NUS/FIT In-House Screening 

Volatile Organic Analysis 


Pre-Pump Mid-Pump Post Pump 
Sample Location Well //I Well #3 Well //<* NL1 Well //I Well //I 
Sample Number 11503 11501 '.11498 11500 11502 

Detection 
Tentatively Identified Limit 
Compounds (ug/L) 

Trichloroethene 	 BDL 

Benzene 

Toluene 
Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m-Xylene 

o-Xylene 

Coeluters'3 X 

= not detected 
X = detected 
BDL = below detection limit 

a 	 The above results are fr^H-NU^TRJT in-Ttause screening using a Photovac 10A10 Gas 
Chromatograph. All Jesuits muHLbe interpreted with the understanding that they 
represent the end product of _a screeXingstodnnique and that the reported values are only 
approximate. Thi^r teomiquex is not meant to replace analysis using greater 
sophistication and ^nalytns^l contqol. 

b 	 Coeluters represent fhe following /group of compounds which generally can not be 
distinguished in screeninfct 1,1-^fichloroethylene, trans-1,2-dichloroethylene, 1,1-di­
chloroethane, methylene cMor/ue, chloroform, 1,2-dichloroethane, and 1,1,1-tri­
chloroethane. The presence of one or more of these may be indicated. 
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TABLE P-18 

WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (4-11-85) 


NUS/FIT In-House Screening 

Volatile Organic Analysis 


Sample Location Well #1 Well #l.(Dup.) Well #3 & 4 Blank 
Sample Number 12507 125C " 12506 12508 

Detection 
Tentatively Identified Limit 
Compounds (ug/L) 

Trichloroethene BDL 
Benzene 

Toluene 
Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m-Xylene 

o-Xylene 

Coeluters'5 

= not detected 
X = detected 
BDL v= below detection limit 

The above results ar^-ftaaijQ^^^S/FrtHn-house screening using a Photovac 10A10 Gas 
Chromatograph. All result^Nmb^t be ^iterpreted with the understanding that they 
represent the en6 pro^^t of avsct^epfing technique and.that the reported values are 
only approximate. /Inisrechniaue is not meant to replace analysis using greater
sophisticationrand aT^lyticai)control. 

Coeluters represteqt the^fSlloyfng group of compounds which generally can not be 
distinguished in serening: Xl-dichloroethylene, trans-1,2-dichloroethylene, 1,1-di­
chloroethane, methyleh^~onloride, chloroform, 1,2-dichloroethane, and 1,1,1-tri­
chloroethane. The presence of one or more of these may be indicated. 
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TABLE P-19 

WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (6-20-85) 


NUS/FIT In-House Screening 

VolatileOrganic Analysis 


Sample Location 
Sample Number 

Tentatively Identified 
Compounds 

Detection 
Limit 
(ug/L) 

Well //I 
13137 

Well //3 <5c 
13139 

4 Blank 
13136 

Trichloroethene 

Benzene 

Toluene 
Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m-Xylene 

o-Xylene 

Coeluters'3 

= not detected 
X 	 = detected 
BDL 	 = below detection 

= ..<10 

The above resu^s.at^^rom ftUS/FIT in-house screening using a Photovac 
10A10 Gas 12fTromato^a|>l^. Ap results must be Interpreted with the 
understand!^ that They nep^s^epr the end product of a screening technique 
and that ife n?£ort£d values are only approximate. This technique is not 
meant tj? repine analysis us|ng greater sophistication and analytical control. 

Coeluters r^^esentMhe fallowing group of compounds which generally can 
not be distihguished /in screening: 1,1-dichloroethylene, trans-1,2­
dichloroethylene/HJ-dichloroethane, methylene chloride, chloroform, 1,2­

.dichloroethane, and rfl,l-trichioroethane. The presence of one or more of 
these may be indicated. 
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TABLE P-20 

WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (7-9-85) 


EPA Regional Laboratory - Lexington 

Volatile Organic Analysis 


Sample Location Well //I Well #3 & 4 Blank 
Sample Number 13404 13406 13399 

Detection 
Limit 

Volatile Compounds (ug/L) 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Trichlorofiuoromethane 
1,1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene Isomers 
Chloroform 
1,2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans- 1,3-Dichloropropene 
Trichloroethene BDL 
Dibromochloromethane 
Cis- 1,3-Dichloropropene 
1.1.2-Trichloroethane 
Benzene 
2-Chloroethylvinyl Ether 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroetha 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitrile 
Acetone 
Carbon Disul 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylenes 

= not detected 
BDL = below detection limit 
a analyses conducted on GC/MS 

Note: Samples collected during residential well sampling round (7-9-85). 
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TABLE P-21 

WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (8-23-85) 


EPA REGIONAL LABORATORY - LEXINGTON 


Sample Location Well m Well m Well / /  3 Well # 3 Well # 1 Blank 
Sample Number 13105 13106 13107 13108 13109 13103 

Detection 
Volatile Compounds Limit 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Trich'iorofluoromethane 

1,1-Dichloroethene 

1. 1- Dichloroethane 
1. 2- Dichloroethene Isomers 

Chloroform 

1, 2- Dichloroethane 

1. 1. 1- Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans- 1,3-Dichloropropene 
Trichioroethene 
Dibromochloromethane 
cis- 1,3-Dichloropropene 
1. 1. 2- Trichloroethane 
Benzene 
2- Chioroethylvinyl Ether 
Bromoform 
Tetrachloroethene 
1, 1, 2, 2- Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitrile 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylenes 

= not detected 
BDL = b elow detection limit 

analyses conducted on GC/MS 
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TABLEP-22 

WHISPERING PINES TRAILER PARK - SUPPLV WELL SAMPLING (10-9-85) 

EPA Regional Laboratory - Lexington3 

Volatile Organic Analysis 


Sample Location 

Sample Number 


Volatile Compounds 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1.1-Dichloroethane 
1.2-Dichloroethene Isomers 
Chloroform 
1,2-Dichloroethane 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans- 1,3-Dichloropropene 
Trichloroethylene 
Dibromochloromethane 
Cis- 1,3-Dichloropropene 
1.1.2-Trichloroethane 
Benzene 
2-Chloroethylvinyl Ether 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chiorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitrile 
Acetone 
Carbon Disulfide 
2-Butanone 
Vinyl Acetate 
2-Hexanone 
^-Methyl-2-Pentanone 
Styrene 
Xylenes 

= not detected 
BDL = below detection limit 
a analyses conducted on GC/MS 

Well m Well m Well #3 Well #1 Blank 
13607 13608 13609 13610 

Detection (Dup)
Limit 

BDL 

BDL 
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TABLEP-23 

WHISPERING PINES TRAILER PARK - SUPPLY WELL SAMPLING (11-20-85) 

EPA Regional Laboratory - Lexington3 

Volatile Organic Analysis 


Sample Location 

Sample Number-


Volatile Compounds 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane ­
Methylene Chloride 

Trichlorofluoromethane 

1,1-Dichloroethene 

1.1-Dichloroethane 

1.2-Dichloroethene Isomers 

Chloroform 

1,2-Dichloroethane 

1.1.1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

trans- 1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

Cis- 1,3-Dichloropropene 

1.1.2-Trichloroethane 

Benzene 
2-Chloroethylvinyl Ether 
Bromoform 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acrolein 
Acrylonitrile 
Acetone 
Carbon Disulfide 
2-Butarione 
Vinyl Acetate 
2-Hexanone 
4-Methyl-2-Pentanone 
Styrene 
Xylenes 

= not detected 
BDL = below detection limit 
a analyses conducted on GC/MS 

Well //I Well #3 Well #4 Well #4 Blanl 
14006 14005 :14003 14004 14001 

Detection 
Limit 

(Dup) 



0309953 


* 



TABLE P-24 
BROUNDNATER HISTORICAL DATA 

VOLATILE ORGANICS ANALYSIS IVALUES IN 119/LI 

SAMPLE LOCATION 
DATA SOURCE 

SAHfi ATE 

VOLATILE 

>' 

z z 
__ A-12 

z z A-27£ z| 
(Dl 

ORGANIC COMPOUNDS 

CHLOROHETHANE 
BRONONETNANE 
VINYL CHLORIDE 
CHLOROETHANE 
HETHYLENE CHLORIDE 4 J 
ACEIONE 0.9 1 

. CARBON DISULFIDE 
1.1-DICHLOROETHENE 
IiIDICHLOROETHANE 14 

N/A 
N/A 

70 1900 

TRANS-I,2-DICHLORQETFCNE 86 40 
CHLOROFORH 52 92 165 400 
1.2-DlTHl flRlJt THANE 14 
2-BUTANONE '2 J 11 
1,111-TKICHLOROETHANE N/A 365 
CARBON TETRACHLORIDE 100 13 
VINYL ACETATE 
BROHODICHLOROME THANE 
1,1,2,2-TETRACHLOROETHANE
1,2-OlCHLOROPROPANE 

N/A 

TRANS-1,3-DICHLOROPROPEKE 
TRICHLOROE THCNE 
DIDROHQCHLORDHETHANE 
1,1,2-TRICHOROETHANE 

<10 

BENZENE 
CIS-I,3-DICHL0R0PR0PENE <10 
2-CHL0R0ETHYLVINYLETHER 
BROHOFKIN 

2-HEIANONE 10 J 
4-HETHYL-2-PENTAN0NE 
TEIRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHVLBENZENE 1 J 

10 J 39 
8700 
1600 

N/A 
N/A 
10 

2000 2090 2100 

STYRENE 0.4 J 
TOTAL (YlfNFS 
TRICHIUROFLUDROHETHANE 
P1CHLORODIFLUOROHE THANE 
ACROLEIN 
ACRYLONITRILE 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

320 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

42 
57 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

<10 N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A o 

BLANK SPACE-INDICATES NO COHPOUND HAS DETECTED CO 
J 
1 
ft 

-VALUE APPROtlHATE DUE TO DUALITY CONTROL REVIENIDATA VALIDATION) 

~!?,L!cE BU£ 10 CQ"IW"IW,,QN '»ENTIFIED IN DUALITY CONTROL REV1EN 
O 
CD 

N/A 
(Dl 

icOHWUND NOT ANALYZED C0,II,M,CTIJAl REQUIRE"ERTS IDENTIFIED IN DUALITY CONTROL REVIEN 

-VALUES REPRESENT THE HEAN OF DUPLICATE SAMPLES 

CO 
cn 

NOTE -1985 DATA HAS UNOERGDNE A DUALITY CONTROL REVIEN; EPA APPROVAL IS PENDING 



TABLE P-24 

6R0UNDNATER HISTORICAL DATA 
VOLATILE ORBANICS ANALYSIS (VALUES ug/L) 

SAMPLE LOCATION 

DATA SOURCE 


SAHPLIN6 DATE 


VOLATILE 
0R6ANIC COMPOUNDS 

CHLOROHETHANE 

BROHOHETHANE 

VINYL CHLORIDE 

CHLOROETHANE 

HETHYTFNT I «I • ; 

ACETONE 

CARBON 
 IMS i i i  t  i i u  

1,1-DICHLOROETHENE 
1.1-DICHI OROLTHANE 
TRAMS-1,2-DICHLOROETHENE 
CHLORDTORH 
1.2-DICHLOROETHANE 
2-BUTANONE 
1,1,T-TRICHLOROE THANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROROD1CHLDROHE THAKE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-I,3-DLCNLOROPROPENE 
TRICHLOROETHENE 
DIBROMCHLOMHETHANE 

1,1,2-TRICHLOROETHANE 

BENZENE 

CIS-1,3-DICHL0R0PR0PENE

2-CHLQROE THYLVIMYLE THER 
BROHOFORH 
2-HEIANONE 
4-HETHYL-2-PENTAN0NE 
TEIRACW.OROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL IYLENES 
TRICKLOROELUDROHETHANE 
DICHLQRODIFLUOROHETHANE 
ACROLEIN 
ACRYLONITRILE 

6ZA 
6/B2 

_SZ-1-1 
NUS 

10/64 
NUS 

10/85 
SZA 

6/82 

6 Z I - 2  
NUS NUS~" 

10/84 11/B4 
NUS 

10/85 
<DI 

BZA 
12/62 

61-9-2 
NUS 
I0/B4 

6ZA 
12/82 

BZ-9-4 
NUS 
10/84 

HN-2 
ElE . NUS 

2/24/02 10/B4 

10 J 

B5 J 

7 
43 

1000 

51 
ISO 
42 

N/A 
N/A 

N/A 

N/A 

5 J 

250 J 
M/A 
N/A 
N/A 
N/A 

40 J 
N/A 
N/A 
N/A 
N/A 

200 
180 

250 J 
N/A 
N/A 
N/A
N/A 

160 J 
N/A 
N/A 
N/A
N/A 

85 J 
N/A 
N/A 
N/A
N/A 

N/A 
N/A 
N/A 
N/A 

10 J 
IT 
14 
60 

5 J 

13 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

o 
BLANK SPACE-INDICATES NO CONPOUNO HAS DETECTED COJ -VALUE APPR01INATE DUE TO DUALITY CONTROL REV1EHIDATA VALIDATION) o> -VALUE REJECTED DUE TO BLANK CONTANIHATION IDENTIFIED IN DUAL ITV CONTROL REVIEW CO•< -VALUE REJECTED DUE TO OTHER CONTRACTUAL RE8UIREHENTS IDENTIFIED IN DUALITY CONTROL REVIEN CON/A -COHPOUND NOT ANALYZED FOR cn
ID) -VALUES REPRESENT THE KEAN OF DUPLICATE SAHPLES en
NOTE -IVB5 DATA HAS UNDER60NE A DUALITY CONTROL REVIEN: EPA APPROVAL IS FENDIN6 



TABLE P-24 
GROUNDNATER HISTORICAL DATA 

VOLATILE ORGANICS ANALYSIS (VALUES IN UG/L) 

SAMPLE LOCATION 
OATA SOURCE 

SAMPLING DATE 

— 

£L£ 
2/24/82 

""S 
10/84 

£LE 
2/24/82 

HN-V 

6" 
8/02 

"IS 
10/84 

HN-LOA 

ELE NUS 
2/24/B2 10/84 

"~GZA 
4/27/83 

_____ 44-5-1 

6ZA 62A GZA 
7/20/83 10/21/83 1/31/84 

~NUS~ 
10/84 

Y_5_2 

~"~6ZA 6ZA~" G2A 
4/27/B3 7/20/83 10/21/83 

GZA 
1/31/84 

TIUS"~ 
I0/B4 

VOLATILE 
ORGANIC COMPOUNDS 

CHLOROHETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
NETHYLUT CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-OICHLOROETHENE 
1.1-DICHLOROETHANE 
TRANS-1,2-DICHLOROEIHENE 
CHLOROFORM 

200 

N/A 
N/A 

28 
600 

7 J 

8 J 
120 J 

63 
N/A 
N/A 
130 
280 
230 

22 
13 

5 
N/A 
N/A 
630 

2500 
77 

<5 
<5 

N/A 
N/A 
250 
740 
120 

24 
10 J 

< 
t 

540 
1800 
190 

1.2-DICHLOROETHANE 10 J 12 7 
2-BUTANONE 
1.1.1-TRICHLOROETHANE 

N/A 525 J 
950 80 110 

it 

240 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROHODICHLOROHETHANE 

N/A 

1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPFLOPANE 
TRAMS-1,3-DICHLOROPROPENE 
TR1CHLOROETHENE 
DIBROHOCHLOROMETHANE 

2200 340 450 440 

1.1.2-IRICHLOROELHANE 
BEN2ENE 
CIS-1.3-DICHL0R0PR0PENE 
2-CHL0R0ETHYLVINYLETHER 
8RUM0F0RN 
2-HEIANONE N/A 
4-NETHYL-2-PENTANOME 
TETRACHLOROETHERE 

N/A 
18 

52 J 
BO 59 40 170 

TOLUENE 200 860 J 5 <5 7 
CHLOROBENZENE :5 
ETHYLBENZENE 21 14 J . <5 
STYRENE 
TOTAL IYLENES 
TR1CHLOROFLUOROMETHANE 
DICHLORODIFLUORONETHANE 
ACROLEIN 
ACRYLONITRILE 

N/A 
N/A 
84 

17 J 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A N/A N/A 

N/A 
N/A 
N/A 
N/A 

o 
BLANK SPACE-INDICATES NO COMPOUND HAS DETECTED CO 

J 
• 

-VALUE APPROIIHATE DUE TO QUALITY CONTROL REVIEU(DATA VALIDATION)
-VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN QUALITY CONTROL REVIEN 

CD 
CJD 

IT -VALUE REJECTED DUE TO OTHER CONTRACTUAL RE8UIREHENTS IDENTIFIED IN DUALITY CONTROL REVIEN CO 
N/A 
(D) 

NOTE 

-COMPOUND NOT ANALYZED 
-VALUES REPRESENT THE MEAN OF DUPLICATE SAMPLES 
-1985 OATA HAS UNDER6DNE A DUALITY CONTROL REVIEN; EPA APPROVAL IS PENDIN6 

cn 
CO 



SAMPLE LOCATION 
DATA SOURCE 

SAMPLING DATE 

VOLATILE 
ORGANIC COMPOUNDS 

CHIORONETHANE 

BROMOMETHANE 

VINYL CHLORIDE 

CHLOROEIHANE 

METHYLENE CHLORIDE 

ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1-DICHLOROETHANE 
TRANS-],2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2-BUTANONE 
1.1.1-TRICHLOROE THANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROHODICHLOROHETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBFLOMOCHLOFLOMETHANE 
1.1.2-TRICHLOROETHANE 
BENZENE 
CIG-1,J-DICHLOROPROPENE 

2-CHLOROETHYLVINYLETHER 

BROMOFORM 

2-HEIANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBEN2ENE 
ETHYLBENZENE 
STYRENE 
TOTAL IYLENES 
TRICHLOROFLUOROMETHANE 
DICKLORODIFLUOROHE THANE 
ACROLEIN 
ACRYLONITRILE 

TABLE P-24 
GROUNDWATER HISTORICAL DATA 

VOLATILE ORGAN ICS ANALYSIS (VALUES IN ug/L) 

H-5-J 
6ZA GZA GZA GZA NUS 

4/27/83 7/20/83 10/21/83 1/31/84 10/B4 

N/A 
N/A 
N/A 
N/A 

BLANK SPACE-INDICATES NO COMPOUND HAS DETECTED CDJ -VALUE APPRO!IMATE DUE TO DUALITY CONTROL REVIEW(DATA VALIDATION) CO» 
-VALUE REJECTED DUE TO BLANK CONTAMINATION IDENTIFIED IN DUALITY CONTROL REVIEW • CDn -VALUE REJECTED DUE TO OTHER CONTRACTUAL REOUIREMENTS IDENTIFIED IN DUALITY CONTROL REVIEN CDN/A -COMPOUND NOT ANALYZED CDID) -VALUE REPRESENT THE MEAN OF DUPLICATE SAMPLES cnNOTE 

~vj-IV85 DATA HAS UNDERGONE A DUALITY CONTROL REVIEW; EPA APPROVAL IS PEND1N6 



Sample 

Number 


A-l 

A-2 

A-3 

A-4 

A-5 


A-6 

A-7 

A-8 

A-9 

A-10 

A-l1 

A-12 


A-13 

A-14 

A-13 

A-16 

A-17 

A-18 

A-19 

A-20 

A-21 

A-22 

A-23 

A-21 


A-23 

A-26 

A-27 

A-28 

A-29 

A-30 


A-30A 


collection 
date 

8/3/82 
8/8/82 
8/3/82 
8/3/82 

8/3/82 

8/3/82 
8/12/82 

8/4/82 
8/3/82 
8/12/82 
8/26/82 

8/5/82 

8/3/82 
8/3/82 
8/3/82 
8/3/82 
8/3/82 
8/3/82 

8/12/82 

TABLE P-25 

HISTORICAL DATA (GZA) 


PHYSICAL CHARACTERISTICS 


Specific 
conductance 
(umhos/cm) 

screened 
interval 

20.0-30.0 

3.2-13.2 

7.8-17.8 

.5-8.6 

.3-9.7 


7.5-17.5 
10.0 
20.5 

14.4-24.4 

14-24 

8.5-18.5 

5.0-15.0 

3.9-13.9 

5.8-15.8 

3.2-9.2 

8.3-18.3 


notes 

(bottom of screen 
very close to W.T.) 

(bottom of screen 
very close to 
water table) 

O 
Co 
O 
CD 
CO 
cn 
CD 



TABLE P-25 
HISTORICAL DATA (GZA) 
PHYSICAL CHARACTERISTICS 
PAGE TWO 

Station collection temp 
Specific 

conductance screened 
Number date to £H (umhos/cm) depth interval notes 

A-31 
A-32 

8/12/82 
8/3/82 

17.0 
29.0 

3.1-8.1 
19.0-29.0 

A-32A 8/3/82 .6-10.6 
A-33 
A-34 
A-35 
A-36 

8/4/82 
8/12/82 
8/26/82 

15.0 
30.0 
19.5 
19.5 

1.0-9.2 
26.3-29.8 
9.5-19.5 

Bedrock 

A-37 18.5 
A-38 
A-39 
A-40 
A-41 

8/5/82 
8/4/82 
8/26/82 
8/26/82 

18.0 
24.0 
5.5 
1.5 

7.9-17.9 
6.6-16.6 
0-5.0 

6.3-11.3 
A-42 
A-45 6.7-26.7 
A-46 J.4-16.4 
A-47 
A-48 

GZ-K-i) 
GZ-K-2) 
GZ-K-3) 
GZ-2(-l) 

8/5/82 
8/5/82 
8/5/82 
8/11/82 19 

GZ-2(-2) 
GZ-3(-l) 
GZ-3(-2) 
GZ-4(-l) 
GZ-4(-2) 
GZ-5(-l) 
GZ-5(-2) 
GZ-6(-l) 
GZ-6(-2) 

8/11/82 
8/11/82 
8/11/82 
8/11/82 
8/11/82 
8/11/82 
8/11/82 
8/12/82 
8/12/82 

iarcad 
2.8-7.8 

18.3-28.3/ 
1.5-6.5/ 

14.2-24 
19.0-24 

37.0 Barca* 
8-18 

34.0 Barcad 
GZ-6(-3) 
GZ-7(-1) 
GZ-7(-2) 
GZ-8(- 1) 
GZ-8(-2) 

8/12/82 52.5 

46.4 

61.0 

50.0 Barcad 
14.8-24.8 

45.9 Barcad 
27.4-37.4 

54.4 Barcad 

O 
CO 
CP 
CO' 
CO 
cn 
CO 



TABLE P-25 
HISTORICAL DATA (GZA) 
PHYSICAL CHARACTERISTICS 
PAGE THREE 

Station 
Number 

collection 
date 

temp 
(-C) £H 

Specific 
conductance 
(umhos/cm) depth 

screened 
interval notes 

GZ-9(-l) 0-2.2 
GZ-9(-2) 
GZ-9(-3) 
GZ-9(-4) 
GZ-lO(-l) 
GZ-10(-2) 
GZ-10(-3) 

7.5-17.5 
27.2 Barcad 
42.8 Barcad 

0-3.5 
5.3-15.3 

27.4 Barcad (seal between 

GZ-ll(-l) 2.2-22.2 
Barcad (5c refusal) 

GZ-1K-2) 43.0 Barcad 
TP-3 
TP-12 
TP-19 
#10 
#18 
#20 
MW-1 
MW-2 
MW-3 6.35 50.4 
MW-4 6.32 210 
MW-5 6.05 413 
MW-6 8/26/82 13.2 6.52 1500 
MW-7 8/26/82 13.7 .6.10 69.7 
MW-8 
MW-9 
MW-10 

8/26/82 
8/12/82 
8/26/82 

15.7 
13.3 
17.3 

6.#4 
5.99 
6.42 

264 
185 
54 

MW-10A 8/26/82 11.6 5.98 107 
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IS!«'te 

_ Hit 
•Or,anlc, Analyses result, In «,/! (.ppb) Results ln othw^ sUUd 

CD 
CP 
cb 
CO 
CO 
CO 
co 



o 
CO 
o 
CO 
CO 
CD 



o 
CO 
CD 
CD 
CO 
CD 
cn 



o 
CO 
CD 
CO 
CO 
CO 
CD 



J •' • :* '• ••• • jtlI.: .ift-.il',j I . • ; . . .1 :  lii.* ft.IhL 

Site: Londonderry Sanitary landfill/Whispering Pines Trailer Park 

Stapled Bv: Warren B. Snow (MHWStPCC) Pete: September IB. I960 

Organic; Analyses results In v9/l ("PP&) Results In mg/1 (-ppa) unless otherwise stated. 

Sa*S>le *19897 taken 
froa office tap. 
Groundwater Whispertnc 
Pines Trailer Park. 

Saaples 119896. 11989! 
and 119894 taken from 
standing surface 
water - Cohas Brook, 
eastern perimeter of 
landfill. 

(For saaj>le locations 
see attached map.) 

Evidence of Iron 
bacteria noted at 
surface water 
locations. 

O 
CO 
CD 
CO 
CO 
CD 
-vj 



Site: Residential Hells In the Wiring rhr , „n(1 ... 
Stapled By: Ralph I. Wlckson IMHM^PTTT . Auburn Road, Londonderry 

Organic* Analyses results In wg/l (.ppj>) Result* i te. March 11, l?8j 
— nw i PPOJ Results In «g/l (.pfm) otherwise sUted. 

O 
Gj 
CD 
CO 
CO 
en 
GO 
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RESULTS OF METALS ANALYSIS „ 
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RESULTS OF METALS ANALYSIS 


4N* 
£ 

lState of He.a»p.hlre prl^rjr drinking „.t.r standard.. 

O 
2State•( New Banpahlre secondary drinking water standard.. CO 

o 
CO 

200 CO 

-vj 
o 
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RESULTS OF METALS ANALYSIS 


istate of New Haop.htre primary drinking water etandards. 


2State of New Itampehlt. ..cond.ry drinking water etandarda. 
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RESULTS OF METALS ANALYSIS 


2State of New Hampshire secondary drinking water standards. 
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APPENDIX E.3 


E & E TESTING 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTESt All results in parts per billion (ppb).

ND « not detected. Blank spaces indicate N.D.'s. 


-1 
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E & E TESTING 


PURGEABLE ORGANIC ANALYSIS RESULTS 
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. E & E TESTING 

WATER QUALITY DATA 

INORGANIC ANALYSES 

PRIORITY 
POLLUTANT 
METALS 

NOTES: 
 1) ND - below detection limit 


2) LRE - Lab of Radiation Ecology, Univereity of Washington 




0309977 


E & E TESTING 

MATER QUALITY DATA 

INORGANIC ANALYSES 

Station No. MW-9 MM-10 MM-10A BSMW-1 

PRIORITY 
POLLUTANT 
METALS 

Laboratory
Analysis by
Sampling on 

LRE LRE LRE LRE 

NOTESi 1) ND ~ balow datacted limit 


21 LRE - Lab of Radiation Ecology, Univaraity of Washington 
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$ 
¥ EPA ANALYSES 

PURGEABLE ORGANIC ANALYSIS RESULTS 

NOTES: 
 All results in parts per billion (ppb). 

ND - not detected. Blank spaces indicate N.D.»s. 


-1­
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EPA ANALYSES 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: 1) 	 All results in parts per billion (ppb).

ND•not detected. Blank spaces indicate N.D.'s, 


-2­
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EPA ANALYSES 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES 

*11 results in parts per billion (ppb). 


* Indi^»«.deteCted* 81ank sp«c«s indicate N.D.'s 


Profile (;yrP°SiqSatifi'd V|a ®Xtracted ion chromatographic 


sensitivity GC/MS procedries?1* technique with greater 


-3­



• 

• 

• 

• 
PRIORITY 


POLLUTANT 

METALS 


Antimony

Arsenic 

Beryllium

Cadmium 

Chromium" 

Popper

Lead 

Mercury

Nickel 

Selenium 

Silver 

Thallium 

Station No. 

Laboratory

Analysis by

Sampling on 


WP#1 
Versar 


10/14/81 


<20 
<10 

< 2 
< 5 
<10 

<20 
<40 

< 1 
<20 
110. 
<20 
<10 


0309982 


WATER QUALITY DATA 


INORGANIC ANALYSES 


WP#2 WP#3 WP#4 Windham Provencal 

Versar Versar Versar Versar Versar 


10/14/81 10/14/82 10/14/81 10/14/81 10/14/81 


/V 
<20 <20 <20 / <20) <20 
<10 <10 
 -112­
< 2 < 2 < 2 
< 5 < 5 < 5
IX

5
<10 <10 X <10­
<20 <20 20 
<40 <40 /<40 ^ Q X  <40 
< 1 < 1 < 1 
<20 <20 <2011-120. 
<10 _<!£. .<12. 
<20 <20 <20 <20 
<10 <10 X <10 X <10 <10 

-4­
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GROUNDWATER D LYSES) 
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REVIEW OF GROUNDWATER DATA FROM 


GOLDBERG, ZOINO, AND ASSOCIATES, INC.(GZA) - GCA ANALYSES 


GCA, the laboratory conducting analyses on sarr^les collected by NAI 

(subcontractor of GZA) noted the use of proper sample containers and field blanks 

(both supplied by GCA) for groundwater sampling (GZA,/f9§5L Samples were 

stored at 4°C and a chain of custody was maintained, No problems were noted 

after a data review by GCA quality control personnel. 

Examination of the volatile data sheets presen) evidencesvof /ield blank 
contamination. Data for laboratory blanks and/ were not available. All 
samples submitted for volatile organic ar d the EPA Contract 
Laboratory holding time period (analysis wit> after receipt by the 
laboratory). Several analyses were also beyond plding time specified 
by the Federal Register (40 CFR 136)., 

Extractable data included quality cont) n instrument performance, 
However, no blank or duplicaje-4ata ented. Extraction dates were 
unavailable and no assessment-could M mad^ lding times. 

i 
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APPENDIX E.5 


DATA SUMMARY 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: 1) All results in parts per billion (ppb). 


2) Tr. - trace (3 - 10 ppb); ND = <3 ppb; blank space indicates ND. 

3) NAI - Normandeau Associates Inc. (samples subcontracted to GCA Corp.) 


y -1­
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DATA SUMMARY 


PURGEABLE ORGANIC ANALYSIS RESULTS 


COMPOUNDS Sampling Date 


Chloromethane 

Brocopethane

Dichlorodifluoromethane 

Vinvl chloride 

Chloroethane 


chloride 


Acrylonitrile

Trichlorofluoromethane 

1.1-dichloroethylene

1,1-dichloroethane

Tran3-l» 2-dichloroethylene 
Chloroform 
1,2-dichloroethane 
1.1.l-trichloroethane 

Bromodichloromethane 

1,2-dichloropropane

Trans-1,3-dichloropropylene

Trichloroethylene

Benzene 

Dibromochloromethane 

Cis-1,3-dichloropropylene

1,1.2-trichloroethane 


Bromoform 

1,1,2,2-tetrachloroethane 


Bis-chloromethyl etheg

2-chloroethyl vinyleither 


Acrolein 


ADDITIONAL 


itanone 

2-pentanone 4-methyl 


izene. dimethyl isomers 


'82 

140 
810 

42 

290 
320 

490 Tr. 
Tr. 

5500 
19 11 

10 
Tr. 

48 Tr. 10 

SOTESs 1) All results in parts per billion (ppb). 	 ,. .o_ 


2 )  Tr - trace (3 ='10 ppb); ND = <3 ppb; blank sp«« ^ }

3) NAI - Normandeau Assoicates Inc. 	 (samples subcontrac 


-2­
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DATA SUMMARY 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES 
 1) All results in parts per billion (ppb).

2) Tr. - trace (3 - 10 ppb); ND = <3 ppb; blank space indicates ND. 

3) NAI - Normandoau Associates Inc. (samples subcontracted to GCA Corp.) 


-3­
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APPENDIX E.6 


NAI METALS ANALYSES 


WATER QUALITY DATA SUMMARY 


INORGANIC ANALYSES 


1. All concentrations in parts per'billion (ppb).

2. Blank spaces indicate metals not analyzed for. 

3. NAI - Normandeau Associates, Inc. AA - Atomic Absorption. 
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WATER QUALITY DATA SUMMARY 


INORGANIC ANALYSES 


• 	 All concentrations in parts per billion (ppb).

• 	 Bl&nk spaces indicate metals not analysed for. 


NAI - Nonnandeau Associates Inc. AA - Atomic Absorption. 
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WATER QUALITY DATA SUMMARY 

INORGANIC ANALYSES 

Station No. GZ-2-2 GZ-5-1 

PRIORITY TjSnr»tnry NAI NAI 

POLLUTANT 
METALS 

Analysis by
Sampling on 

AA 
8/82. 

AA 
( 8/82 

!• All concentrations in parts per billion (ppb)•

2« Blank spaces indicate metals not analyzed for. 

3. NAI - Normandeau Associates Inc. AA - Atomic Absorption. 
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APPENDIX E.7 


m 	 EXTRACTABLE ORGANIC ANALYSES 
DATA SUMMARY


ft 	 CONCENTRATION (ppb) 

GZ-1-2
,A-32 

Sample #/ A-27 


COMPOUND 


ft 1) Acid Extractables 

32 


2,4,6 Trichlorophenol


* 2) Base Neutral 

t• Extractables 


Dimethyl phthalate 
 50 

Diethyl phthalate


1* Dibutyl phthalate 
 13 

Isophorone 


ND 


3) 	 pesticides/PCB's 


NOTES: 	 1). MD -• Not d' 

2)  Analyses by 
neutral 	extractable compounds noted in 


3) 	 Nonpri^rity ac 

all /ttiree ̂ ample 
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Proj oc  c  5 -L77-Q75 
GGA Control No. 2 3R1& 

DATA REPORT SHELT 
Base/Neutral Extractables 

Sample L.D. 53152 (C7.-1-2) 
Analysis Date 9/12^87 

Sample Matrix Water Instrument HP 5985 GC/MS 

Parameter Ion Used to Concentrat on 

acenaphthene 
acenaphthylene 

Quantitate ( Ufc/1 

u ND 

Remarks 

anthracene 
>henanthrene 
benzo(*)anthracene 
chryaene 
benzola)pvrene 
benzolb)fluoranthene 
benzolk)fluoranthene 
benzoCx.h,ilperylene 
indenol1.2.3-cd)c 'rene ND* 
dibenzola.h)anthracene" 

<• 

1luoranthene 
pyrene 
fluorene 'ND 
naphthalene ND 
2-c iiloronaphthalene 
1» 2 -dichlorobenzene 
1,3-dichlorobenzene 
1,4 -dichlorobenzene 
I>2,4-trichlorobenzene 
hex/tchlorobenzene 
nit robenzene 
2,4 dinitrotoluene 
2,6 -dinitrotoluene 

i *  
dim-thyl phthalatT 
die.hyl phthalate 
di-n-butyl phthalate 

ha 
dioctyl phthalate 
butyl benzyl phthalate 
bia( 2-ethylhexvl)phthalate" 
bis(ch1oromethyli 
bisw-chloroet! 
bis r?-ch1oroia< 
4-bromopheny1 
4-chloropheny1 
N~n11roaodime tl _ 
jj^n itroaodiphenyl amine 
jjin^trosodi-n-propyl amine 
hextchloroethang 

z-cntoroethoxy) methane 
jsophorone " 
bexachlorobutadieng 
j,3 "dichlorobenzidine 
benzidine 
Ai2~diphenylhydrazine
^S£!li°IocycloPentadigng 
—t- 1 'tf~tetrachlorodibenzo-p-dioxin

ND 51 * 6 ug/1 
Nr>* • < 20 ug/: 

42 OCA C:ORPOR-r.O\ • 
Technology Division 

orv\ 
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l'rojec t 5-177-075 
GCA Control No. 23814 

DATA REPORT SHEKT 

Acid Extractablea 

Sample l.U. 53152 (GZ-1-2) 
9/11/82 

Sample Matrix Water 

Nl )  - < 10 pg/1 

ND* = Mass Spent  
the expect  firbth?=n"r1°TUy Pol.luta"t compounds during
cannot  b  t comp^nS Det",ion therefore, 


43 

• •" GOMPC­
pFprJ* Technoloautechnology Division 
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Pro jecc 5-177-075 CCA Control No. 23814 

DATA REPORT SHEET 

Peaticidea/PCBs 

Sample I•D. 531 52 (GZ-1-2^ Analysis Date 9/12/S? 

Sample Matrix Water Inatrument HP 598.'' GC/MS 

44 
A A A  G C A  C O R P O R A : ' O V  
WWM Technology Division 
GCA 
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I'roject 5~177-075 GCA Control. No. 23815 

DATA REPORT SHEET 
Baae/Neutral Eztraccables 

Sample l.D. 53159 (A -

Sasiple Matrix Water 

32) 

Instrunent 

Analysis Date 

HP 5985 GC/MS 

9 /11/82 

GCA CQPIPOP-" '"i\ 
Technology Division 

nPA 
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Project 5-177-075 GCA Control No. 23815 

DATA REPORT SHEET 


Acid Extractables 


Sample l.D. 53159 (A-321 Analysis Date 9/11/82 
Sample Matrix Water Instrument HP ) N3C/MS 

4-nitrophenol 

ND = < 10 ug/1 

NO*• Ik., Sp«ctrOT«.r »Vs«urAjd by non-priority pollutant oonpounds during

the expected 

^n.fo) thiS phenol. Detection limits, thereforecannot he * e A/>«>« 1 *lis/compound. 

46 
GCA CORPORATION 
Technology Division

GCA 
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pro jec r ^-1 7 7-07*, GCA Control No. 2381 5 

DATA REPORT SHECT 

Pesticides/PCBs 

Sample I.D. 53159 (A-32) Analysis Date 9/11/82 

Sample Matrix Water Instrument HP 5935 GC/MS 

PCB-1254 

PQ»-1260 

Jf = <2° WK/1

m* ' <50 uk/1 

47 
GCA CORPORATION 
Technology Division

GCA 



* 

I* 

I* 

I* 

I* 

I* 


•l 

•* 
•* 
I* 
m 

Project 5-177-07S 
CCA Control No. 24144 

DATA REPORT SHEET 
Base/Neutral Extractables 

Sample  L .U.  

Sample Matrix 

53162 (A-27~> 

Water 
Analysis Date 9/11/82 

GC A CORPORA r;ON
Technology Oivision 
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Pr°j«« 5-177-07S GCA Control No. 24144 

DATA REPORT SHEET 


Acid Extractables 


Sample l.U. 53162 (A-27) Analyaia Date 9/12/82 

Sample Matrix Water Instrument HP 5985 jgC/MS> 

Mass spectrometer was ^n-priority pollutant compounds during

the expected time elutic? 
 thisyphenol. Detection limits, therefore. 

cannot be established for thi 


49 
GCA v* 

Technology Division

GCA 
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Project £-177-075 GCA Control No. 24144 

DATA REPORT SHEET 

Peaticidea/PCBa 

Sample I.D. 53162 (A-?7) Analyaia Date 9/11/82 

Sample Matrix Water Inatrument HP 5985 GC/ffg 

ND * <20 ug/1

ND* * <50 ug/1 


50 
GCA CORPORATION 

^— 
GCA 

Technology Division 
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REVIEW OF GROUNDWATER DATA FROM 


GOLDBERG, ZOINO AND ASSOCIATES, INC.(GZA) - RAIANALYSES 


Volatile organic analyses were conducted by Research Analyst*, Inc. (RAI) as a 

subcontractor to Normandeau Associates, Inc. (NAI) fronyi982/ttirough early 1984 

(GZA, 1984). Samples were collected in 40 milliliter gl^iss VOA^i^ls and stored on 

ice. Chain of custody documentation was also maint^ecy0^1ysess&f laboratory 

blanks were not included in the data sheets while fj€lch>Janks and'ikjplic^te samples 

were limited to only two sampling rounds. / / /v. 

Note that the following summary sheets also pi^sent so state of New Hampshire 
and EPA data. 



TABLE 1 


SAMPLING STATION INVENTORY 


STATION 

NUMBER 


R-l 


R-2 


R-3 


R-4 


R-5 


R-6 


W-l 

W-2 


W-3 


W-4 


W-5-1 


W-5-2 


W-5-3 


A-28 


SW-5 


Notes: 


DESCRIPTION 
WELL 
DEPTH 

WELL/
SAMPLER 
TYPE 

Supply Well - Windham 

Supply well - Provencal 

Supply well - Daigneault 

Supply well - Wagner 

Supply well - Sullivan 

Supply well - Shepard 

Early warning well 

Early warning well 

Early warning well 

Early warning well 

Multilevel - rock 

Multilevel - rock 

Multilevel - rock 

Monitoring well 

Surface water station 

1. 	 See Figure 1 fo 


2. 	 Well depths

wells (Mr 


3. 	 "Gas dr 

gas-dri

(see log) 


mpling stations. 


inal well driller for residential 

hester, New Hampshire). 


riqinal 6" rock well completed with 

d) samplers isolated by clay seals 
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TABLE 2

RESIDENTIAL WELL R-l


PURGEABLE ORGANIC ANALYSIS RESULTS 


|NOTESs 1) All results in parts per billion (ppb). Tr.•<5ppb 


2) nd- Not detected. Blank spaces represent ND. 


3) Laboratories-Resource Analysts, Inc. (RAI); U.S. Environmental Protection 

Agency, Lexington, Massachusetts (EPA); Mead Canpuchem, Inc. (MEAD); N.H. Water 

Supply and Pollution Control Ccmmission (N.H.) 
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P 

P 

P 


TABLE 2 (cont.) 


K-SSFSSySMSa ^SCLTS 

COMPOUNDS 


Chlorcmethane 

Brcmomethane 

'Piehlorodlfluoromethane 

vinyl chloride 

Chloroethane 

Methylene chloride 

Acrylonitrile

TrichlorofluotQP6^**16 

1.l-dichloroethylene

1.l-dichloroethane 

Trans-1,2-dichloroethylene 
Qiloroform
1,2-dichloroethane
1,1,l-trichloroethane 
furhon tetrachloride 

Broaodichloromethane 

1.2-dlchloropropane 


Benzene 
Dibromochloromethane 
Cis-l,3-dichloropropylene
1,1,2-trichloroethane 
Bromoform 

1,1,2,2-tetrachloroethane 

Tetrachloroethylene

Toluene 

Chlorobenzene 

Ethyl benzene 

Bls-chloromethyl ethe 

2-chloroethyl vinyl/̂ ther

Acrolein 


ADDITIONAL 


[NOTES: 1) All results in parts per billion (ppb)• Tr.•<5ppb. 


2) ND - Not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. 
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tabu: 3 

ras0LTS 

COMPOUNDS 


rh1aromathane 

aramomethane 

~pichlc"--»"*luoromethane 


"vinyl chloride 

rhloroethane 

"Methylene chloride 

aerylonitrile

Triehlorofluoromethane 

i i-diehloroethylene


10 i.l-dichloroethane 

"Trans-1,2-dichloroethylene 


Oilorofora 
1 2-dlehloroethane 
1.1.l-trichloroethane 
r»rhon tetrachloride 
Bromodlchloromethane 


"177 	 l.2-dlchloropropane

Trans-1.3-dlchloropro:

Trichloroethylene

Benzene 

Dibroaochloromethane 

Cis-1,3-dichloropropylene

11 2-triehloroethane 


24. 	 Brorooform • 

1.1.2,2-tetrachloroethane 

Tetrachloroethylene

Toluene 

Chlorobenzene 

Ethyl benzene 

Bls-chloromethyl ether > 

2-chloroethy1 yinyl ether 


Acrolein 


ADDITIONAL 


MEN 

MIBK 


Xylenes

THF 


0.9 


"ToT 

DTES: 1) All re.ults in ports per billion (ppb). Tr. - <5 ppb 

2) 

3) 

HD - Hot detected. BlanX speces represent HD. < 
» i e. Tnr (RAI); U.S. Environmental Protection 

Laboratories-Resource Compuchem, Inc. (MEAD)S Peck 
Agency, Lexington, Massachusetts CEPA), ^pollution Control 
Environmental Laboratory (Peck)t N.H. water PP y 

Commission CNH). 
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TABLE 3 (C°P,VK O
RESIDENTIAL WELL R-2


PURGEABLE ORGANIC ANALYSIS RESULTS 


COMPOUNDS 

Analysis by
Sampling Date 

GC/MS
4/28/83 

RAI RAI 
GC/MS
7/20/83 

RAI 
GC/MS
10/1V63 

GC/MS
2/7/84 

Chloromethane 
Bromomethane 
Dichlorodifluoromethane 

Vinvl chloride 
Chloroethane 
Methylene chloride 
Acrylonitrile
Trichlorofluoromethane 
1,l-dlehloroethylene
1.1-dichloroethan e 
Trans-1.2-dichloroethylene 
Chloroform 
1.2-dichloroethane" 
1.1.1-trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-dlchloropropane
Trans-1f3-dichloropro;
Trichloroethy1ene
Benzene 

/lene 

ND ND ND 

Dibromochloromethane 
Cis-1,3-dichloropropylene
1,1,2-trichloroethane 
Bromoform 
1,1,2,2-tetrachloroethane 
Tetrachloroethylene
Toluene 
Chlorobenzene 
Ethyl benzene 
Bis-chloromethyl ether 
2-chloroethyl vinvl ethei 

NOTES: 1) All results in parts per billion (ppb). Tr. » <5ppb. 


2) ND - Not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. 
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TABLE 4

RESIDENTIAL WELL R-3 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: I) All results in parts per billion (ppb). Tr.• <5ppb. 


2) ND - Not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. (RAI); N.H. Water Supply and Pollution 

Control Commission (MB)? Peck Environmental Laboratory (Peck). 




0310010  


TABLE 

RESIDENTIAL WELL R-4

PURGEABLE ORGANIC ANALYSIS RESULTS 


|NOTESs I) All results in parts per billion (ppb). Tr. « <5 ppb..

« 

2) ND - Not detected. Blank spaces represent ND. 


3) Laboratories - Resource Analysts, Inc. (RAX); New Hampshire Water Supply and 

Pollution Control Commission (NH). 
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TABLE 6 

TJFSTDENTIAL WELL R~5 

PURGEABLE ORGANIC ANALYSIS RESULTS 


>la 	HP. 
 RAI RAI 	 RAI
NH Peck
T^hpratory 

GC/MS GC/MS GC/MS GC/MS

•s_ GCj/MS GC/MS 

2/1/84

COMPOUNDS Sampling Data 7/15/B2 12AO/82 4/29/83 7/20/83 10A7/83 


g>lorc—thane

"arown—thane 

"Dlchlorodiflu°goaethana 
vlnvl chloride 

rhloroathana 

Methylene chloride 


7. 	Acrylonitrila

Triehlorofluoromathane 
1.l-dlchloroethylene


10. 	 1,l-dichloroethane 
^frans-1.2-dichloroethylene 

Cftloroforn 

1,2-dichlogoathane


"147 1,1,1-tglchlQgoatnana

Carbon tetrachloride 
 ND ND


ND ND
Browedlehloroaathane 

17. 	 l 2-diehloropropana

Trana-1,3-dlchloropgopylane

Trichlogoathylana

Benzene 

Dibromochloramethane 

cls-l.3-dichloropropylene

1.1.2-triehloroethane 

Broooform . 

1,2,2-tatrachloroathane 


Tatrachloroathylane

Toluene 

Chlorobenzeno 

Ethyl benzene 

Bis-chloromethyl ether 


31. 	 2-chloroethyl vinyl ether^ 

Acrolein 


ADDITIONAL 


MEK 


THF 

Xylenes 


1) All results in parts par billion (ppb). Tr­
2) ND - Not detected. Bank spaces represent ND, 


3) Laboratory - Resource Analysts, Inc. 




I  
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TABLE 7 

RESIDENTIAL WELL R-6 


PURGEABLE ORGANIC ANALYSIS RESULTS 


1) All results in parts per billion (ppb). Tr. " 
2) ND - Not detected. Blank spaces represent ND. 

3) 	Laboratories - Resource Analysts, Inc. (RAI); New Hampshire Water Supply and 


Pollution Control Commission Laboratory (NH). 
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TABLE 8 


MONITORING WELL W-L 


PURGEABLE ORGANIC ANALYSIS RESULTS 


[NOTES: 1) All results in parts per billion (ppb). Tr - <5 ppb 


2) ND - not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. (RAI) 




I L 
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TABLE 9 

MONITORING WELL W-2 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: 1) All results in parts per billion (ppb). Tr. » <5 ppb 

2) ND - not detected. Blank spaces represent NT. 

H. 3) Laboratory - Resource Analysts, Inc. (RAI). 

II 
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TABLE 10


MONITORING WELL W-3 


NOTES: 	 1) All results in parts per billion (ppb). Tr. = <5ppb 


2) ND - not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. (RAI). 
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TABLE 11 


MONITORING WELL W-4 


!NOTES: 
 1) All results in parts per billion (ppb). Tr. ;5ppb

2) ND - not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, inc. (RAI). 
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TABLE 12

MONITORING WELL W-5 


PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: 1) All results in parts per billion (ppb). Tr.•<5ppb. 


2) ND - not detected. BLank spaces represent ND. 

3) Laboratory - Resource Analysts, Inc. (RAI). 
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• TABLE 13 
MONITORING STATION W-5-1 


PURGEABLE ORGANIC ANALYSIS RESULTS 


1) All results in parts per billion (ppb). Tr. - <5ppb 


2) ND - not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. (RAI). 




0310019  

TABLE 14 


MONITORING STATION W-5-2 


PURGEABLE ORGANIC ANALYSIS RESULTS 


|NOTESs 1) All results in parts per billion (ppb). Tr.•<5ppb 


2) ND - not detected. Blank spaces represent ND. 


3) Laboratory - Resource Analysts, Inc. (RAI). 


l 
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TABLE 15 _ ' 

MONITORING STATION W-5-3 

PURGEABLE ORGANIC ANALYSIS RESULTS 


NOTES: 1) All results in parts per billion (ppb). Tr. « <5ppb 

2)' ND - not detected. Blank spaces represent ND. 

3) Laboratory - Resource Analysts, Inc. (RAI). 
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TABLE 16 

MONITORING WELL A-28 

PURGEABLE ORGANIC ANALYSIS RESULTS 


I 


I 


All results in parts per billion (ppb). Tr.•<5ppb.

ND - Not detected. Blank spaces represent ND. 

Laboratory - Resource Analysts, Inc. (RAX).


t 
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REVIEW OF GROUNDWATER FROM GOLDBERG, ZOINO 


AND ASSOCIATES, INC.(GZA) - PEL ANALYSES 


Volatile organic analyses were conducted by PEL 

Normandeau Associates, Inc. (NAI) in December 1982 

visually inspected after receipt by the laboratory. F 

chain of custody was maintained. 

subcontractor to 

Samples were 

ovided and 
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.-..i :> 

VOLATILE PRIORITY rCLLYTANT 

DETERMINATION 

LAB NO. 2194/2196 'ALYST Ecsts: DATE 12/20/32 

IDENTIFICATION: Grouridvater samples 

PARAMETER 
59001 

SAMPLE DESICNAT]
u-t 

59002 
ojP I 
59004 

UQ 

Acrolein 
Acrvlonitrile 
3enzene 
Bis (chloromec'nvl)ether 
3romofonn 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromonethane 
Chloroethane 
2-Chloroethvlvinvlether 
Chloroform 
IDichlorobronone thane 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-DichIoropropane 
1,2-Dichloroprooylene 
iEthvlbenzene 
Msthvl bromide 
Methyl chloride 
Methylene chloride 
1,1,2,2-Tetrac'nloroethans, 
Tet rachloroethvlene 
To luene 
1,2-trans-Dichlor94thvjrCne 
1,1,1-Trichloro 
1,1,2-Trichloroe 
Trichloroethvlene Nvv 

Trichlorofluoromethane>s^ 
Vinvl chloride 

NOTES: 

Results expressed in parts per billion. El.vak space denotes not d e t e c t e d .  

= Trace (•. lnnb) Detection LirittIppb. 
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1 .DPJIANDIAU AS SOCIAL'IS 

VOLATILE PRIORITY POLLUTANT 

DETEFLMINATION 

LAa >:0. 2194/2196 ANALYST R-D- r°5Cer DATE 12/20/52 

IDENTIFICATION: Groundwater Samples 

NOTES: — 

• Results expressed in parts rgr billion.. FInnk space denotes not detected. 

TR= Trace (-Oppb). Detection Lirit^Ipph. 



0 3 1 0 0 2 6  


VOLATILE PRIORITY POLLUTANT 


DETERMINATION 


2 1  ?  L / 2!5 5  ANALYST r n T^gro-r DATE /T/­LAB NO. 

IDENTIFICATION: Ground Water Samples 

NOTES: 

Results expressed in parts per billion. Plonk space denotes not detected. 

TR= Trace (• Ipp.M Detection Litt: t -Ippb. 

A 
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/ 

norilandeay associates 

k 
VOLATILE PRIORITY POLLUTANT 

DETERMINATION 

LAB NO. 2194/2196 ANALYST R-D- Foster DATE 1 2 / - 0 / S 2  

IDENTIFICATION: Ground Water Sacoles 

NOTES: 

Results expressed in part? per billion. EInnk space denotes nor detected. 

Detect ior. Lirit ilpnb. 

A 
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VOLATILE PRIORITY POLLUTANT 

DETERMINATION 

LAB NO. 

r 

*MO£/mo;; ANALYST r> n rne <• a.. DATE '-"•g-

PARAMETER SAMPLE DESIGNATION 
ui-£~ • 

sonn . / 
StA*/* Z. 

NOTES: 

Results expressed in parts per billion. Blank space indicates not detected. 

Detection Lirit~!ppb. 
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0310030 
4 


ANALYTICAL PROTOCOLS 

I 'V !•',
W 
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VOLATILE ORGANIC ANALYSIS USING 


THE PHOTOVAC I0A10 CHROMATOGRAPH 


The Photovac 10A10 is a portable gas chromatograph used-to screen soil, water, or 

air samples for volatile organic compounds. A V. by 1/8" SE-30 gas 

chromatographic column is typically used for NUS/FIT screefiingS This instrument 

is generally used in the laboratory (as opposed to the/fieltf) to 1 allow greater 

analytical control. Soil or aqueous samples are collected in i+0 to"^milliliter (ml) 

septum-fitted vials and are kept on ice during trad^r^tioK SoilN^mples are 

collected leaving 25% of the vial empty; this head^aceVill be sam^ed1/or volatile 

organic vapors. Vials are completely filled with aqu^ou^Samples and a headspace 

is then created in the laboratory by withdrawing 10 ^J/of liquid with a syringe. Air 

samples are collected by pumping a knownN^olume ^f air through adsorbent 

charcoal or tenax tubes. These are thermally des^bed h^the laboratory with a 

Foxboro Programmed Thermal Desorb^MPTO^J^^ pha^^s involves air-purging 

the adsorbent tubes of volatile contaminanlgand concentrating them in a 300 ml 

stainless steel chamber.' A syringe i\used\j£ exKnstdt the air sample from the 
chamber. 

All samples are allowed temperature before analysis. The 
instrument is also alio 'veral minutes to stabilize analytical 
conditions. A multi-comp of known concentration is prepared daily 
by dilution of stoc^solution. ximen^ response and technical reproducibility are 

verified by running sjantfa^s tw\e tirh^s prior to sample analysis. The standard run 

takes appro)^matelysl2 miVutes) to complete. A .gas-tight 200 microliter (ul) 

syringe is usedNqmakeskyectio/s, unless high concentrations require the use of a 

smaller volume. Tnfes^yringe^s flushed with ambient air between samples, and an 

injection of "clean" ambifeQt air is run to verify syringe cleanliness. The standard 

run is repeated every eight samples to confirm ongoing instrument stability. 
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Tentative compound identification is made by comparison of peak retention time of 

the sample to the retention times of standard peakss. Comparison of peak height 

of a sample peak to the peak height of a standard peak at a known concentration 

yields semi-quantitative results for aqueous samples. Soil samples are reported 

with qualitative results only, as no standard with a soil rfnatrix is available. Peak 

identification for air samples can be obtained from qualitative or 

semi-quantitative standards. Compound identification isyfent^ive unless peak 

retention times match standard peaks on three dissimilarcolumns, in which case 

identification is considered positive. A list of compounds analyzetkJor and typical 

detection limits are given in Table Q- 1. 
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TABLE Q-l 


COMPOUNDS ANALYZED FOR AND TYPICAL 


DETECTION LIMITS FOR THE PHOTOVAC IOA10 GC 


Compound 

benzene 

trichloroethylene 

toluene 

tetrachloroethylene 

chlorobenzene 

ethylbenzene 

m-xylene 

o-xylene 
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VOLATILE ORGANIC ANALYSIS USING THE 

FOXBORO ORGANIC VAPOR ANALYZER (OVA-128) 

The Foxboro Century Systems Organic Vapor Analyzer (OVA) is a portable unit 

equipped to detect organic vapors. It is fitted with a.chromatographic column 

packed with a material which physically interacts with organic compounds. Since 

the packing material has a different affinity for each indjMdiW compound, the 

time it takes for each compound to pass through the column (retention time) will 

be different. The retention time is dependent on several pahameters of the 

column: temperatures, length of column, type of paclHngy^ncKnow rat^or carrier 

gas (hydrogen). The OVA can be used in the fiel^or^aboratoryNo separate and 

tentatively identify volatile organic compounjis. llvajffec and soil samples for 

analysis on the OVA are collected in 40 to 4/{mill^ijrer (nrtl) septum-fitted vials. 

Vials are filled to 75% capacity, leaving a "h^a^space" <A air, if analysis is to be 

conducted at the sampling location. Aqueous samphss collected for analysis in the 

lab are completely filled and kept o^i^eN^l«ci]T^trahs^<'t to preserve sample 

integrity. A headspace is created ih. lab bv^ithdrawlilg 10 ml of liquid with a 

syringe. Soil samples are always placed in\^2mpLe**yials leaving a headspace to 
avoid reopening of the vial. 

The OVA is operated at and must therefore be allowed to 
equilibrate to surround lonsy^^mofes are also equilibrated to ambient 
temperature for analysis, ent is set to the chromatographic mode and 
a strip chart recor OVA to receive output from the detector. 

A 500 micro ringe is used to inject sample vapors onto the 
column. The s ushed several times and 500 ul of "clean" ambient 
air is injected to cleanliness. The time of injection is noted on the 
strip chart and the chro1 

:ograph is allowed to run for several minutes. The 

backflush valve is then depressed, reversing the flow through the column, while the 

chart is left running to record peaks occurring from heavier compounds that may 

have been still on the column. When this run is through, the backflush valve is 

returned to the up position. Air may then be withdrawn from the headspace above 

a soil or water sample and analyzed in the same fashion. 
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Analysis can be qualitative or semi-quantitative. Standards containing individual 

volatile organic compounds or mixtures can be prepared. These standards can be at 

specific concentrations if semi-quantitative analysis is desired. Compound 

identification is made by comparison of sample peak..retention times to the 

retention times of known standards. Semi-quantitation is accomplished by 

comparing sample peak heights to the peak heights of the apj2^o>tiate standard at a 

known concentration. Identifications are tentative unlaws pedk retention times 

match those of the standard on three columns of dissimflar polaH^y, in which case 

identification is considered positive. Detection limi^fo/*h\mt conHnon volatile 

organic compounds are in the 0.5-rl part per milliorj/Taftg^ using tfilssmetjrod. 
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CONTRACT LABORATORY ANALYSIS 


FOR ORGANIC HAZARDOUS SUBSTANCE LIST COMPOUNDS 


Full Hazardous Substance List (HSL) analysis by a contract lab includes volatile 

organic analysis (VOA), semivolatile (base/neutral/acidL/p^sticide and PCB 

analysis. A complete list of these compounds and their con^racy^equired detection 

limits is presented in Table Q-2. Samples are xwy accordmg. to procedures 

specified in the Contract Lab Program Organics Analj^js S^^bment oNWork. This 

document details analytical and contractual requirements and lbUpasgcl on EPA 

Methods 624 (purgeables), 625 (base/neutral/acid/) and/^08N(pesticides and PCBs). 

Volatiles (or "purgeables") are analyzed utilizJhe a purg^and trap method. In this 

method, 5 to 25 ml. of aqueous sample or soil^bjrtract iv.placed in a special 

enclosed chamber. Finely divided inep^ga3^bul^les arKWoWn through the sample 

to release volatile compounds into th4 vapor phaseTT^Sw'bent trap collects these 

vapors for analysis. When purging is c\nple?^th&4££p is heated and backflushed 

onto a gas chromatograpic (G£) ,u^lumnv The/various chemicals present will 

interact differently with th^/column\and pass mrough it with varying retention 

times. The GC is interfaced wftRNa mass^p^x^oscopy (MS) system which is then 
used to identify the sep^/ated ctwpor 

Base/neutral and ar6Id com]>qb<^s ar^ extracted into methylene chloride and 

analyzed using L4sed stits^capu^r^column GC/MS. Base/neutral compounds are 

extracted at DH ll,^cids at\pH Z. As with volatiles, compound separation occurs 

in the columnXsQualrh*$i/e identification is made via GC retention time and 

relative abundance dfsthree or/nore characteristics MS ions. Quantitative analysis 

is accomplished using arWR^rnal standard and one characteristic ion. 
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TABLE Q-2 

COMPOUNDS INCLUDEDIN CLP ORGANICS ANALYSIS 


AND CONTRACT REQUIRED DETECTION LIMITS (CRDL) 


Volatile Organics Pesticides/PCBs 
Compound CRDL Qompound CRDL 

: (ug/Q - (ug/1) 

Chloromethane 10 Alpba-BHfc 0.05 
Bromomethane 10 Beta-BHC 0.05 
Vinyl Chloride 10 Etelta-BPfC 0.05 
Chloroethane 10 Ganyfia-BHC (Lirte^ne) 0.05 
Methylene Chloride 5 NHegitab^or 0.05 
Acetone 10 /X^idrirN. / 0.05 
Carbon Disulfide 5 /Heptachlor epoxfcd^/ 0.05 
1,1-Dichloroethene 5 / /Ertdosulfanl 0.05 
1.1-Dichloroethane 5  /  / /  D^ldrin 0.10 
Trans-1,2-Dichloroethene 5 / 4/V-DDE 0.10 
Chloroform 5 X. • /Endrin o!lO 
1.2-Dichloroethane 5 N. En^ulfan II 0.10 
2-Butanone 10 X. 4,V^)DD 0.10 
1.1.1-Tetrachloroethene 5 /—EnttdiVAldehyde 0.10 
Carbon Tetrachloride 5/ ^^T^dkjsulfan Sulfate 0.10 
Vinyl Acetate 10\ AV-DDT 0.10 
Bromodichloromethane 5 \ \y /-**Jflethoxychlor 0.50 
1,2-Dichloropropane 5 \ / Endrin ketone 0.10 
Trans-1,3-Dichloropropene X \ / Chlordane 0.50 
Trichloroethene / 5 \ \ \ Toxaphene 1 
Dibromochloromethane / /*x5 V—x\/ Aroclor-1016 0.50 
1.1.2-Trichloroethane / / )•> Aroclor-1221 0.50 
Benzene . / X/ 5/-^ / Aroclor-1242 0.50 
cis-1,3-Dichloropropene X. / Aroclor-1248 0.50 
2-Chloroethylvinyleth^c—X. l^X. Aroclor-1254 1 
Bromoform 5 / Aroclor-1260 1 
U-Methyl-2-Pentgnone \ >0/ 
2-Hexanone / f X. \ 10 
Tetrachloroet/ene C ] ) 5 
1,1,2,2-TetrachioroetiTct^e / / 5 

Styrene ^ 5 
Total Xylenes 3 
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TABLE Q-2 
COMPOUNDS INCLUDEDIN CLP ORGANICS ANALYSIS 
AND CONTRACT REQUIRED DETECTION LIMITS (CRDL) 
PAGE TWO 

Semivolatile (Base/Neutral/Acid) Organics 

Compound 

Phenol 
bis(2-Chloroethyl)Ether 
2-Chlorophenol 
1.3-Dichiorobenzene 
1.4-Dichlorobenzene 
Benyl Alchohol 
1,2-Dichlorobenzene 
2-Methylphenol. 
bis(2-chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chioroethnoxy )M et 
2,4-Dichlorophenol 
1.2.4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutad 
^-Chloro-3-M 
2-Methylnaph 
Hexachlorocyolopenta 
2,4,6-Trichlorop 
2.4.5-Trichlorophen' 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 

CRDL Con/pounji CRDL 
(ug/1) (ug/1) 

apprtnfctje 20 
itroph^ 100 

ophenol 100 
uron 20 
'otoluene 20 

rotoluene 20 
Diethylphthalate 20 

henyl-phenylether 20 
20 

fline 100 
nrtro-2-Methylphenol 100 

N-Nitrosodiphenylamine (1) 20 
mophenyl-phenylether 20 

exachlorobenzene 20 
Pentachlorophenol 100 
Phenanthrene 20 
Anthracene 20 
Di-n-Butylphthalate 20 
Fluoranthene 20 
Pyrene 20 
Butylbenzylphthaiate 20 
3,3-Dichlorobenzidine W 
Benzo (a) Anthracene 20 
bis(2-Ethylhexyl)Phthalate 20 
Chrysene 20 
Di-n-Octyl Phthalate 20 
Benzo (b) Fluoranthene 20 
Benzo (k) Fluoranthene 20 
Benzo (a) Pyrene 20 
Indeno(l,2,3-cd)Pyrene 20 
Dibenzo(a,h)Anthracene 20 
Benzo(g,h,i)Perylene 20 
3-Nitroaniline 100 
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Screening for pesticides is done using GC equipped with an electron capture 

detector (ECD) which is particularly sensitive to chlorinated compounds. The 

sample is extracted with methylene chloride, then the methylene chloride is 

exchanged for hexane, a GC/ECD compatible solvent. Compounds detected at.high 

enough levels using GC/ECD are confirmed using GC/MS. 
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CONTRACT LABORATORY ANALYSIS 


FOR INORGANIC HAZRADOUS SUBSTANCE LIST COMPOUNDS 


Inorganics analysis by a contract lab includes screening for the 2k  metals listed in 

Table Q-3. Analysis is conducted according to the ContracVL^pratory Program 

Inorganics Analysis Statement of Work. 

Sample preparation involves digestion by nitric as^d apOshydrogfeo peroxide. 

Analysis is conducted using standard atomic absoqimbtt (AA) mfc^hods? Flame, 

furnace, or the inductive coupled plasma (ICP) rry^thodAa^be used foreach metal, 

as long as the contract required detection liryfit fo^tKat erement is met. These 

limits are listed in Table Q-3. Mercury analysis an exception; it is done by the 

cold vapor method and requires a persulfate digestibn^ 

All analysis is subject to contract-required quality control measures. This involves 

analysis of blanks, duplicates and spiked sai^Pbs tonsure valid results. Data 

quality review is discussed further in the fallowing/Section. 
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TABLE Q-3 


ELEMENTS INCLUDEDIN CLP INORGANICS ANALYSIS 

AND CONTRACT REQUIRED DETECTION LIMITS (CRDL) 


Element CRDL (ppb) Element CRDL (ppb) 

1. Aluminum 200 /13, Mag^sium 5000 

2. Antimony 

3. Arsenic 

60 

10 

N. U<f^anganesK 

/^15.Mercihv 7 
15 

0.2 

4. Barium 200 / X/T^. Nickel 40 

5. Beryllium 5 / Cj lZ^Potassium 5000 

6. Cadmium 5 Selenium 5 

7. Calcium 5000 \ 19>&ilver 10 

8. Chromium 10 —.^^"^^^Z^/Sodium 5000 

9. Cobalt 50 ^ ^gi. Thallium 10 

10. Copper 25 \ \? 22. Tin 40 

Iron 

12- Lead / 5 y 
N. / 23. Vanadium 

24. Zinc 

50 

20 

< o r  
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VALIDATIONOF 


CONTRACT LABORATORY DATA 


Contract Laboratory analysis is conducted according to EPA Methods 624 

(Purgeables) and 625 (Base/Neutrals and Acids). Results are released to the public 

only after data validation has been completed by NUS/FIT and approved by EPA. 

This data review insures that the laboratory followed appropriate quality control 

procedures and met all contractual requirements. D^ta relay be considered 

unuseable (rejected) or approximate as a result of the r9View. Pahajrieters assessed 

in the NUS/FIT LevelIdata validation are as follows: 

• Instrument tuning and calibration. Tb€ lahrfr^tqry is required to verify 

proper and stable instrument response pri^rto sacnple analysis. Poor or 

fluctuating response may result\4n misi^entification or invalid, 
quantitation. 

• Sample holding times. Samples must be^analyzed within contract 

specified holding times to\mini)^i^e saqj^le degradation or cross 

contamination. DatajjuiLfrequently b/e approximated for samples held 

beyond the specifierfiimits. 

• Surrogate spik^recov^/es.yAH^sam^les are spiked with a known quantity 

of solution contaifrim; compounds not likely to occur in the samples. The 

laboratory^eterrmh^vtheir percent recoveries from analysis results. 

Poor ro^overj«$is^thenhig)Wr low, result in entire fractions of data being 

approximated. Results |nay be rejected entirely if recoveries are so low 
that analysis is-^gplsideijed unuseable. 
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• Matrix spike recoveries. The laboratory spikes one in ten samples with a 

known concentration of several of the compounds that are being analyzed 

for. Percent recoveries of these compounds may be low if laboratory 

technique is poor or if the sample matrix prevents successful analysis. 

Recoveries outside of contract-required linjirsN/riay result in 

approximating or rejecting data. 

Laboratory duplicate. The laboratory divid :ed sample 
into two portions for the purpose of dupli ialysis. Cbmpapfson of the 
two sets of data gives an indication o, lility of results. Values 
that vary greatly generally result in :ion of data for certain 
compounds. 

Field ("blind") duplicates. .collecrhan t4am collects duplicate 
samples that are submitted Jaboratory^Tlnidentified in order to get 
an unbiased duplicate compari! fiers due to poor agreement 
are the same as for laboratory d 

Laboratory blant is required to store, prepare, and 
analyze "blan^ watdi" each group of samples submitted, 
These blanks jrtain common laboratory solvents that have 
contamin# 11. Data for compounds present in blanks 
are ger 

Blank water is carried to the sampling location, 

stored witfrvqther samples and shipped to the laboratory unidentified. This 

gives unbiased ©l^nk data as well as indications of cross-contamination 

that may have occurred in the field. Data for compounds found in these 

blanks are generally rejected. 
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Inorganics data validation also includes assessment of the following: 

Interference Check. The laboratory is required to run a sample that has 

been spiked with high levels of certain elements to determine if these 

elevated levels interfere with analysis of unspiked elements. When 

recoveries of unspiked elements are poor, the corresponding data in 

certain samples may require approximation. 

Standard additions. Certain sample matri with the 
analysis of inorganic constituents. A poor yx spike refcqvery indicates 
such an interference, and requires t to quantitate that 
element using the method of standar lis method sets a new 
standard curve using the sample ma Data for a given 
element may be approximated or rejected ;e recovery was poor 
and standard additions were 
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