
BUSTR SITE ASSESSMENT REPORT
INCIDENT #229369-01, #229369-02

PLUM BROOK STATION
NASA LeRC

TASK NO. 6105-008

SEPTEMBER 2, 1993

INTRODUCTION

NASA Lewis Research Center removed four underground storage tanks
(DSTs) in the Building 7132 Area at the Plum Brook Station
facility. The Bureau of Underground Storage Tank Regulations
(BUSTR) incident numbers for th« USTs are:

#229369-01 for USTs 7132-1 (9,000 gallon gasoline), 7132-2
(9,000 gallon gasoline), 7132-3 (9,000 gallon diesel) removed
in July 1989, and

#229369-02 for UST 7132-4 (8,000 gallon diesel) reUpved in
July 1990. - -

At NASA's request, Morrison Knudsen Ferguson Group/NASA (MK/NASA)
has conducted a UST Site Assessment (SA) of the project area. The
SA determined the extend of any remaining hydrocarbon contamination
vertically and horizontally in the subsurface based ax\ the
analytical results of the UST SA sampling. A site location map is
provided in Figure 1.

SAMPLING AND RESULTS

The drilling, sampling, and analysis portion of the Building 7132
Area UST SA occurred in April and May 1993. Four borings were
drilled and sampled, with one boring completed as a monitoring
well. Soil samples were analyzed for Benzene, Toluene,
Ethylbenzene and Total Xylenas (BTEX), Total Petroleum Hydrocarbons
(TPH), and Polynuclear Aromatic Hydrocarbons (PNA). Boring and
monitor well locations are presented on Figure 2.

The BUSTR Site Action Level Category has been determined to be
Category 3. The scoring sheets and an explanation are presented in
Appendix A.
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MK/NASA conducted drilling activities on April 20, 21, and 26,
1993 . Continuous sampling was conducted with a split spoon sampler
and 3-1/4 inch O.D . solid stem augers for the soil-borings, while
4-1/4 inch I .D . hollow stem augers were used in the boring
converted to a monitor well .

The subsurface conditions at the site consist of approximately 4
inches of asphalt underlain by-8 inches of limestone gravel in the
parking lot area . The soil type is represented by layers of brown
silty clay, sandy silt, and silty sand extending from the surface
to an approximate depth of 12 feet where a dense gray silty clay
layer was encountered . Groundwater was encountered in all borings
from approximately 3 to 8 feet . Table 1 provides water level and
elevation data . Bedrock was not encountered in any of the borings.
Monitoring well MW-1 was installed in boring B-4 upon completion of
drilling . MW-1 is constructed of 2 inch stainless steel well
screen and riser. Boring logs are provided in Appendix B.

TABLE 1

WATER LEVELS IN MONITORING WELL88)

SURFACE OR
CASING DEPTH() WATER

DATE WELL ELEVATION TO WATER ELEVATION

7-21-93 7132-MW-1 637 .491 5 .451 632 .04'

7-21-93 PBS-GM-04 637 .02' 7 .75' 629 .271

7-21-93 7121/7131- 632 .451 3 .6' 628.85'
MW-4

See Figure 2 for monitoring well locations .

Depth to water is measured from top of well cover.
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All of the samples were field-scanned for the presence of
hydrocarbons using a Photovac Microtip photoionization detector
(PID) . In this test, each sample was split into two identical
halves, one-half of each sample was placed into a clean, air-tight
jar, the mouth of which was covered with aluminum foil, then
secured with a screw-on plastic lid. The PID was calibrated with
a 100 ppm isobutylene-in-air commercial gas standard, and used in
accordance with the manufacturer's operating instructions . After
at least ten minutes holding time, the headspace above the sample
within the jar was scanned for volatile organic compounds (VOCs)
with the PID. This was accomplished by piercing the aluminum foil
seal with the instrument probe and recording the maximum VOC
reading observed from the headspace above the sample in the jar.
The other half of the sample was placed in a 500 milliliter (ml)
soil sample jar fitted with a Teflon-lined lid, placed on ice and
saved for possible laboratory analysis . The three soil samples
from each boring with the highest PID reading were chosen for
laboratory analysis of BTEX and TPH.

The TPH and BTEX components in the soil samples were compared to
the BUSTR action levels established for Category 3. The analytical
results for the soil samples indicated BTEX and TPH concentrations
less than the Category 3 BUSTR action levels . Category 3 BUSTR
Action Levels are shown in Table 2 . Table 3 provides soil sampling
analytical results . Analytical data is provided in Appendix C.
PNA concentrations were detected in the soil samples and are listed
in Table 3 . Presently, BUSTR has no established action levels for
PNAs in soil .

TABLE z

CATEGORY 3 ACTION LEVELS

CONSTITUENTS IN SOIL ALLOWABLE LEVEL

BENZENE 335 ppb

TOLUENE 9,000 ppb

ETHYLBENZENE 14 , 000 PPb

TOTAL XYLENES 67,000 ppb

TPH 450 ppm

CONSTITUENTS IN GROUNDWATER

BENZENE 5 ppb

TOLUENE 1,000 ppb

ETHYLBENZENE 700 ppb

TOTAL XYLENES 10,000 ppb



TABLE 3

TPH AND BTEX RESULTS FOR SOIL

BUILDING 7132
TASK NO. 6105-008

BORING
NUMBER

SAMPLE
DEPTH

TPH (418 .1)
(mg/kg) 0)

TPH (8015)
(mg/kg)

BENZENE
(ug/kg)~

TOLUENE
(ug/kg)

ETHYLBENZENE
(ug/kg)

M&P XYLBNES
(ug/kg)

0 XYLENE
(ug/kg)

Bl 8'-10' 17 < 0.2 < 2 3.39 < 2 2.24 < 2

Bl 12'-14' 22 < 0 .2 < 2 < 2 < 2 < 2 < - 2

Bl 14'-15' 76 < 0.2 < 2 3.22 < 2 < 2 < 2

B2 1'-3' 130 < 0.2 < 2 < 2 < 2 < 2 < 2

B2 9'-11' 11 < 0 .2 < 2 < 2 < 2 < 2 < 2

B2 11'-13' 26 < 0.2 < 2 < 2 < 2 < 2 < 2

B3 7'-9' 13 < 0.2 < 2 < 2 < 2 < 2 < 2

B3 11'-13' < 10 < 0.2 < 2 < 2 < 2 < 2 < 2

B3 13'-15' 15 < 0.2 < 2 < 2 < 2 < 2 < 2

B4 4'-6' 60 < 0.2 < 2 < 2 < 2 < 2 2 .78

B4 6'-8' 77 < 0.2 . < 2 < 2 < 2 < 2 < 2

B4 10'-12' 17 < 0 .2 < 2 < 2 < 2 < 2 < 2

(') mg/kg = ppm

ug/kg = ppb



1ABLI; 3
(ct nued)

POLYNUCLEAR AROMATIC HYDROCARBONS AND TPH418.1
(FOR COMPARISON) IN SOIL

BUILDING 7132
TASKNO. 6105-008

BORING NUMBER SAMPLE DEPTH COMPOUND RESULT (mq/kq)n) PQL (mq/kg)~

Bl 8'-10' PYRENE 0.20 < 0.1

Bl 8'-10' TPH 418 .1 17 < 10
81 12'-14' PYRENE 0 .13 < 0 .1
Bl 12'-14' TPH (418.1) 22 < 10

Bl 14'-15' PYRENE 0.12 < 0.1

Bl 14'-15' TPH 418 .1 76 < 10
B2 1'-3' ACENAPHTYLENE 0.74 < 0.1

B2 1'-3' ANTHRACENE 0.81 < 0.1

B2 1'-3' BENZO a ANTHRACENE 3.8 < 0.1

B2 1'-3' BENZO a PYRENE 4.0 < 0.1

B2 1'-3' BENZO (b FLUOROANTHENE 3.4 < 0.1

B2 1'-3' BENZO (k) FLUOROANTHENE 4.3 < 0.1

B2 1'-3' BENZO hi PERYLENE 2.8
-

< 0.1

B2 1'-3' CHRYSENE 3.6 < 0.1

B2 1'-3' FLUORANTHENE 6.1 < 0.1

B2 1'-3' INDENO 1,2,3-CD PYRENE 2.7 < 0.1

B2 1'-3' PHENANTHRENE 1.2 < 0.1

B2 1'-3' PYRENE 6.1 < 0.1

B2 1'-3' TPH .(418 .1) 130 < 10
B2 9'-11' FLUORANTHENE 0.12 < 0.1

82 9'-11' PYRENE 0.19 < 0.1



1ABLE 3
(ce nued)

POLYNUCLEAR AROMATIC HYDROCARBONS AND TPH 418.1
(FOR COMPARISON) IN SOIL

BUII.DING 7132
TASK NO. 6105-008

BORING NUMBER SAMPLE DEPTH COMPOUND RESULT (mq/kg)n) PQL (mg/kq)O)

B2 9'-11' TPH 418.1 11 < 10

B2 11'-13' PYRENE 0.12 < 0.1

B3 11'-13' TPH 418 .1) 26 < 10

B3 7'-9' --- ---~ ---

B3 7'-9' TPH 418.1) 13 < 10

B3 11'-13' --- --- ---

B3 11'-13' TPH 418.1 < 10 < 10

B3 13'-15' --- --- ---

B3 13'-15' TPH 418.1 15 < 10

B4 4'-6' --- --- ---

B4 4'-6' TPH 418.1 60 < 10

B4 6'-8' --- --- ---

B4 6'-8' TPH (418 .1) 77 < 10

B4 10'-12' PHENANTHRENE 0.225 < 0.1

B4 10'-12' TPH (418 .1) 17 < 10

(1) mg/kg = ppm

PQL = Practical Quantification Limit

--- = Compound/Concentrations Below PQL
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Monitoring well 7132-MW-1 was surged with a surge block, then
developed, purged and sampled using a stainless steel bailer . A
previously installed monitoring well, PBS-GM-04, and 7132-MW-1 were
sampled for BTEX and PNA . A third monitoring well, 7121/7131-MW-4,
was analyzed for volatile organics (8240) which includes BTEX
constituents . The analytical results of the groundwater samples
collected from 7132-MW-1, PBS-GM-04, and 7121/7131-MW-4 indicate
BTEX concentrations below detection levels and less than BUSTR
Category 3 action levels . Chlorinated solvents were detected in
7121/7131-MW-4 and are probably related to a former waste oil and
solvent UST north of Building 7131 near Garage Road, currently
being coordinated with the Ohio EPA . The sampling analytical
results are provided in Table 4 . Analytical data is provided in
Appendix C .

TABLE 4

BTEX RESULTS FOR WATER

BUILDING 7132
TASK NO. 6105-008

MONITOR BENZENE TOLUENE ETHYLBENZENE M&P XYLENES O XYLENE
WELL (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

F 7132- < 0 .5 < 0 .5 < 0 .5 < 0 .5 < 0 .5
MW-10)

7132- < 0 .5 < 0 .5 < 0 .5 < 0 .5 < 0 .5
MW-lA()

PBS- < 0 .5 < 0 .5 < 0 .5 < 0 .5 < 0 .5
GM-04(4)

7121/7131- < 1 < 1 < 1 < 1 < 1
MW-4()

(') ug/L = ppb
MW-1 = MK/NASA Installed Well
MW-lA = Duplicate Sample of MW1

(°) PBS-GM-04 = Ebasco Installed Well
7121/7131-MW-4 = MK/NASA installed well . BTEX results

are taken from 8240 analysis .
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TABLE 4 (continued)

Page 10

POLYNUCLEAR AROMATIC HYDROCARBONS IN WATER

BUILDING 7132
TASK NO. 6105-008

MONITOR WELL COMPOUND RESULT (ug/L)O) PQL (ug/L)M

MW1 PHENANTHRENE 1 .14 < 0 .1

MWl(3) ACENAPHTHENE 1 .05 < 0 .1

MWIA(4) PHENANTHRENE 1 .07 < 0 .1

PBS-GM-04(* --- ---(6) < 0 .1

0) ug/L = ppb
PQL = Practical Quantification Limit
NW1 = MK/NASA Installed Well
MW1A = Duplicate Sample of MW1
PBS-GM-04 = Ebasco Installed Well
--- = Compound/Concentrations Below PQL

CONCLUSION AND RECOMMENDATION

The soil and groundwater analytical results from the UST SA
sampling indicate no residual hydrocarbon contamination of the soil
or groundwater in concentrations exceeding BUSTR Category 3 action
levels . Figure 2 provides details of the site .

Based on the initial corrective actions NASA performed by removing
the UST and associated dispenser island, product lines, hydrocarbon
contaminated soil and the results of the SA, MK/NASA feels that
pursuant to the Ohio Administrative Code (OAC) 1301:7-7-36(E) no
further action is required at the PBS Building 7132 Area .



APPENDIX A

BIISTR SITE SCORING SHEETS AND EXPLANATION





AN 1DIX A

BUILDING 7132
TASK ORDER 6105-008

SITE FEATURE SCORING SYSTEM

COLUMN A COLUMN B COLUMN C COLUMN D
SITE FEATURES

SCORE 20 SCORE 15 SCORE 10 SCORE 5
IF TRUE SCORE IF TRUE SCORE IF TRUE SCORE IF TRUE SCORE

1. Distance of UST system > 1,000 feet 20 301-1,000 fed < 301 fed inside of designated
from closest drinking sensitive AMR.
water supply well or
intake currently in use.

2. Average depth to ground > 50 feet 31-50 feet 15-30 feet or < IS feet 5
water. unknown

Silt or Clayey Silty Sand or Fine Clean Sand or

3. Predominant soil type of Clay or Shale 20
Sands or Fine Sand or Sandstone Qnvel or

substratum .
~~ or Unknown Conglomerate

4. Natural and/or manmade < 8 20 8-10 11-13 > 13
conduits or receptors
(from wortshect on
following page).

SUBTOTAL 60 0 0 5

TOTAL SCORE 65



APPENDIX A

BUELDING 7132
TASK ORDER 6105-008

SITE FEATURE NUMBER 4 WORKSHEEET

Basements or subsurface foundations within 100 feet
of UST system .

4 points 0

Storm sewer within 50 feet of UST system. 4 points 0

Sanitary sewer within 50 feet of UST system . 4 points 0

Septic system leach field within 50 feet of UST
system .

2 points 0

Water line main within 50 feet of UST system . 1 point 1

Natural gas line main within 50 feet of UST system . 1 point 0

Bedrock area prone to dissolution along joints of
fractures (i .e ., caves and sinkholes) within 100
feet of UST system .

1 point 0

Faults or known fractures within 100 feet of UST
system .

1 point 0

Buried telephone/television cable main within 50
feet of UST system .

1 point 0

Buried electrical cable main within 50 feet of UST
system .

1 point 0

TOTAL POINTS 1
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BUILDING 7132
TASK ORDER 6105-008

ACTION LEVEL TABLE

CATEGORY 4 CATEGORY 3 CATEGORY 2 CATEGORY 1

TOTAL SCORE > 71 70-51 50-31 < 31

Constituents
Level in Soil :

Benzene 0 .500 PPM 0 .335 PPM 0 .170 PPM 0 .006 PPM

Toluene 12 PPM 9 PPM 7 PPM 4 PPM

Ethylbenzene 18 PPM 14 PPM 10 PPM 6 PPM

Total Xylenes 85 PPM 67 PPM 47 PPM 28 PPM

Constituents
Level in
Ground Water :

Benzene 0 .005 PPM 0 .005 PPM 0 .005 PPM 0 .005 PPM

Toluene 1 PPM 1 PPM 1 PPM 1 PPM

Ethylbenzene 0 .700 PPM 0 .700 PPM 0 .700 PPM 0 .700 PPM

Total Xylenes 10 PPM 10 PPM 10 PPM 10 PPM

TPH Level in
Soil :

Analytical 600 PPM 450 PPM 300 PPM 105 PPM
Group No . 1

Analytical 1156 PPM 904 PPM 642 PPM 380 PPM
Group Nos . 2,
3, and 4

SOURCE : B .U .S .T .R .



BUSTR SITE SCORING SHEET WORKSHEET

From the Underground Record Drawing PF-65180 (7/69) the following
utilities were identified :

Sanitary Sewer (VC, San) 110 Feet
Storm Sewer (S) 120 Feet
Water Line 35 Feet
Natural Gas Line 110 Feet
Telephone (Fiber Optics) OVERHEAD
Electric Lines OVERHEAD

The total score on the Site Feature Number 4 Worksheet is 1, which
leads to a total site score of 65 points, which places the Building
7132 Area in an Action Level of Category 3 . The TPH in soil
analytical was from Analytical Group 1 and Group 2 due to the
combination of gasoline and diesel USTs in a common excavation
(BUSTR guidelines manual) .



APPENDIX B

BORING LOGS



. . T~TES7,rINE

LOG OFTEST BORING
BORING MKB-38

PROJECT: NASA PLUMBROOK UST PHASE II JOB #: DR-16184

BORING NO . : MKB-38 ELEV . : 0 .0

LOCATION: 7132-B-1 DATE: 4/20/93

DRILL METHOD: SOLID STEM AUGERS DRILLERS : JL/GM

ENCOUNTERED WATER DEPTH: 8 .0 COMPLETION : 4_5

DEPTH TO - WATER: 4 .5 CAVING : DATE CHECKED: 4/20/93

ATION SOIL SYMBOLS P .I .O . Density Unconfined
SAMPLER SYMBOLS Description Rd cf Strength . psfDEPTH AND FIELD TEST DATA g . p

6ZR 12112 FILL-SAVOY CLAY FILL WITH GRAVEL 0 .0 '

/ 3/6
10/12

-2.5 / 6/6

' 3/6

'- /612z 1 1 1
-5

1 1
1 1
1 1 1 2/6

21 I 1 3%s
1 1 1
! 11

-7_5
1 1
1 1 3/6

21 1 1 6/6
I 11
1 1 1
1 ! 1

- f0 1 1 1 3/6
21 1 ( 3/6

1 1 1
1 1 1
1 1 1
1 1 ( 3/6

9/12
-12 .5 1 1 1 6/6

1 1 1
1 I 1
1 1 1
( 1 1 4/
! i t

6

- 15 I I I

water cnecicec
4/2i:/o3,

MOIST BROWN .SILTY .CLAY WITH
GRAVEL AND TRACE FINE SAND

MOIST BROWN GREY SANDY SILT

MOIST''8A6WN '6REV CLAYEY SILT

WET GREY CLAYEY SILT

0 .7

0 .9

1 .1

1 .5

7 .0

2 .6

3 .3

(1) Indicates depth water encountered Finure Number -2~:

Toledo Testing Laboratory, Inc .
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LOG OF TEST BORING
BORING MKB-39

PROJECT: NASA PLUMBROOK UST PHASE II JOB # : DR-16184

BORING NO . : MKB-39 ELEV . : 0 .0

LOCATION: 7132-8-2 DATE: 4/21/93

DRILL METHOD : SOLID STEM AUGERS DRILLERS : GM/CM

ENCOUNTERED WATER DEPTH: 1 .0 COMPLETION: 4 .3

DEPTH TO - WATER: 4 .3 CAVING : DATE CHECKED: 4/21/93

ATtor+
SYMBOLS

SOIL
sr~+eoLs P .I .D . Density nconfined

] SAWIELO TEST DATA
Description Rdg . pcf Strength, psfDEPTH

2.5

5

7 .5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TWO INCHES OF ASPHALT
CRUSHED STONE

4/6

I6z
5 .5

FILL-SANDY CLAY FILL'

MOIST BROWN GREY SANDY CLAY

MOIST BLACK SANDY CLAY

4/6 MOIST GREY BROWN SANDY CLAY 3 .1
5%62

7 12 MOIST GREY BROWN CLAYEY SILT ' 2 . 4,
4/5

4/6 WET GREY BROWN CLAYEY SILT WITH
i%612 ITRACE FINE SAND

( 1 / .62/12

1 1 1
6/6

So 1 t 1

1 1 1

/ i .0/12
/ 5/6

/

12 .5 /

/ / 5/1. 2
/ ,I4 /E

I s

rezer Cneckcc
4/21/93

3 .1

_.r

I

(1) indicates depth water encountered Figure IJUmbe~

~`--Toledo Testing Laboratory . Inc_

2 .5

6 .9

WET GREY SILTY CLAY I 5 .5



~~TS-T,N~

LOG OF TEST BORING
BORING MKB-40

PROJECT: NASA PLUMBROOK UST PHASE II JOB #: OR-16184
BORING NO . : MKB-40 ELEV . : 0 .0
LOCATION: 7132-B-3 DATE: 4/21/93
DRILL METHOD: SOLID STEM AUGERS DRILLERS.- JL/GM
ENCOUNTERED WATER DEPTH: 3 .0 COMPLETION: 3 .5
DEPTH TO - WATER: 3 .5 CAVING : DATE CHECKED: 4/21/93

EVATI0N SOIL SYMBOLS P .I .D . Density nconf ined
SAMPLER SYMBOLS Description Rdg . (Strength. psf IDEPTH AND FIELD TEST DATA g . p

p
THREE INCHES OF ASPHALT

. . . . . . . . . . . . .

WOSHEO ' STONE AND GROVEL
s/s1,21

W*'ET BROWN SILTY SAND 0 .6
4

2 .s

6%1 0 92 .
3 6

5 51 11. . . 2 .
. . . 2/6

WET GREY SILTY SAND
: : 21 312 .

7 .5 2/6

10112.A/5 W.ET GREY BROWN CLAYEY SILT 1 .3
1 1 1 7/6

-10 111
1 1 1
1 1
1 1 1 4/6

a 2
3 .4

1 1 1 /6

1 1 1
12 .5 1 1 1

3/5
9112 WE'T GREY SILTY CLAY 6 .9
5/6

i

weter, cneo.ed
4/21/93

L-i _ : ; tJ~ r; h. -E) II : ._ T - . _. ,_ .

(1) Indicates depth water encountered Figure VJumtDer

Toledo Testing Laboratory . Inc .
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LOG OF TEST BORING
BORING MKB-41

PROJECT : NASA PLUMBROOK UST PHASE II JOB # : DR-16184
BORING NO . : MKB-41 ELEV . : 0 .0
LOCATION : 7132-B-4 MW-1 DATE . 4/26/93
DRILL METHOD : SOLID STEM AUGERS DRILLERS : JL/GM
ENCOUNTERED WATER DEPTH : 8 .0 COMPLETION .-
DEPTH TO - WATER: CAVING : DATE CHECKEO: 4/26/93

EVATION SOIL SYMBOLS P I .D . Density Unconfined
DEPTH AND FIELD TEST DATA

Description Rdg . pcf Strength, psf

a _ _ . . . . .3/6
2/12

TQPSOIL
1

LaOSE SILTY SAND WITH TRACE CLAY

- 4~6z
2 .0

6
3 7

' -- 5 5/ 22/6 MOIST BROWN SANDY SILTY CLAY
,

r . . . . . .
TH SANDMOIST BROWN SILTY CLA

- 5%i2 5 .2_ 4/6 MOIST TO WET

9/12 3 .6
4/6

10 6/6 70 2
Bj124 6

~63
7 12 WET GREY SILTY 8 .0
4/6

. " 10112 19 .2
75 3/6

I

l
(1) indicates depth water encountered Figure IJumurrr .

Toledo Testing Laboratory, Inc .
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LABORATORY ANALYTICAL RESULTS
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, Inc.

toted, oohhbOr"36M wk lo44067
(419) 693-5307 (21642558200

sample 4065-6105-006 PHASE 11 UST STUDY
description : 7132-Bl B-10 FT .

4/21/93 1030

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene 3.39 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes 2.24 pg/Kg

o-Xylene less than 2 Vg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 122% See note 1

1) High surrogate recovery is due to matrix effects .

ate completed: - tech : . - - approved by :
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, Inc.
615kont :heef 1632 en*prise parkwav

tole
(419) 693-5M7
do, ONO 43605 mWabur(2i6 ~=7

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-B1 12-14 FT .

4/21/93 1030

analysis : BTEX

procedure: The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene less than 2 Vg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 130% See note 1

1) High surrogate recovery is due to matrix effects .

1
i

.ate completed: _- : . . .. tech : ': -~ _ - - - - - approved by:
5/6/93

.
.ELT-`--_. . --- -- - -> -

M reports ore submitted as confidential communications Authoniahon for dudrootronmwnoie orpan ,s reserved pending our written approval . wai protection
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MK.-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S. 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front~ 1632 enterprise pcdcway

toledo. ohio 43605 twlnsbu ohio44087
(419) 693-5307 (216~4?.58200

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-Bl 14-15 FT .

4/21/93 1030

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene 3.22 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 143% See note 1

1) High surrogate recovery is due to matrix effects.

=e compieied ,-_ :-' lath ; -~ approved by*..--
:,/6/93 ELT

c n .n .",n, nrr~ c �r, minwl n~nml~naMml ccwnmi rnimhnns Auth0rlotton lcx ouDhco1Lon in wnola or oon R reserve: f+?ndirK1 our wrtttend. , , o f7uAUpl nrol6Ction
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MK-Feryuson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories. inc .
615 kont sheet 1632 enterprise parkway

toledo, ohlo43605 twinsb ohlo 44087
(419)6935307 (216y425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-B2 1-3 FT .

4/21/93 1030

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene less than 2 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 116:

rto Completed:- tech:' : . . i" approved by :. . _ _ . . . a- - : --- - - - - - -
5/6/9 ~I. . :'ELT? . - ----- - . y . _

All renorts are submItled as ConfaeMql Communications Authonlotron for C1up4aation in whole or DOM is reserveryIourwifenQppro mutual protection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, Inc.
615 front street 1632 enterprise parkway

toledo . ohio 43605 hdnsbu ohio44087
(419) 693-5307 (216j4258200

sample
description :

results :

4065-6105-006 PHASE II UST STUDY
7132-B2 9-11 FT .
4/21/93 1130

ANALYTE METHOD RESULT

Total Petroleum EPA 600, 418.1
Hydrocarbons SW-846, 9071 11 mg/Kg

TPH as Gasoline SW-846, 8015 modified less than 0.2 mg/Kg

SURROGATE RECOVERY

a,a,a-trifluorotoluene 69 .8%

ecompleted: . tech: - _ approved by :.7 -7

All feDnris Ore suh-H!a^ ^< rnnfins~ntinl rnmmrrnimtinn< Ar ilhronnfinn 1nr ffi mhmllnn rn whnla rv mH i< rn<on~~ r.o~..!~ru~ (xp wrlflen nnnrnvn~. n . . 0-r r,.n!or-hn,



MK-Ferauson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise podcway ~ .

toledo ohio 43605 Ohio~7 p o, no
(419)693-5307 (216 42"200 . .apct" i?`-~ :: :-a''_

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-B2 9-11 FT .

4/21/93 1130

analysis : BTEX

procedure: The sample was analyzed as outlined in
Evaluating Solid Waste, Physical/Chemic,
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2

Toluene less than 2

Ethylbenzene less than 2

m & p-Xylenes less than 2

o-Xylene less than 2

US EPA "Test Methods For
:1 Methods", SW-846, Third

Fig/Kg

Fig/Kg

Ng/Kg

hg/Kg

Vg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 130: See note 1

1) High surrogate recovery due to matrix effects .

me completed: --
.~-. . . . tech : approved by :, . .-_ .

ELT_ ----
All rPrwts ofp s( rhmltlfv7 os CMIKoentrol communication; Autnonzalion for CJuphcotion m whore or port is reserved pending our wrdtenpp . . asa muluol pfotection



Total Petroleum
Hydrocarbons

TPH as Gasoline

EPA 600, 418.1
SW-846, 9071

SW-846, 8015 modified

SURROGATE RECOVERY

a,a,a-trifluorotoluene

26 mg/Kg

less than 0.2 mg/Kg

99 .0:

_ . . .~ ._. . .Y . :.Me oompleted : ieoh : approvedbY : ;-- --
'-5/7/93
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise pcrkway

x(419) 7
43605 J

(216 54207

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-B3 11-13 FT .

4/21/93 1130

c----2F2-4065-25' - . - - : ;

analysis : BTEX

procedure: The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results:

Benzene less than 2 pg/Kg

Toluene less than 2 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 94 .2%

aPProyed by : ~~ _ - ~ - - _ .

5/7/93 : .
. _ - _ -~_ - - -- -- : ' .ELT-- /,~//~6v - : -
All rarvvl~ n .P c, rhmmsui (7c r~i,ds+niol CommunlCotions AulnOrl2Ol .On IOr duOIICOllon 1n wmcle or pp71 is reserved perdinp out wrliten ppprooqj, OSy mutuOl proladion
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front~ 4632 enterprise parkway

. to(ledo635307 (2~j4220~

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-B3 7-9 FT .

4/21/93 1430

analysis : BTEX

procedure: The sample-was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results:

Benzene less than 2 pg/Kg

Toluene less than 2 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pig/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoiuene 97 .3%

ire tea: ... ,, tech : jap;~Oved _ :. _ .~ _ . .
Olt

n u "n .v,na n.n a ,nmlnart nc nnnhr7F+nLOI cOmmunrCOtions AlfrrKxiiol,on for dUPICOIK>n In whOle or pan is reserveo p?nolnp our wrtBen Oppro . . muiuol protection
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front sheet 1632 enterprise parkway

to(e9
411) 9635 7 (216

i
820087

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-B3 11-13 FT .

4/21/93 1430

analysis: BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene less than 2 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 Vg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 68 .1% See note 1

1) Low surrogate recovery is due to matrix effects .

,Tecompletea:= :. .- tech : .
w

x/7/93 ..-- - ~, . - .-T - - - - -_ -- --- - ---- - -
All reporls ore sutxnmoo as contioentiol communications . AuMorization forduplicationmwhole or port is teserveo pending our wrlften appro mutuol protection
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front sheet 1632 enterprise parkway

to(19)
693-307

twinsbura, Ohio
(216425-820087

sample 4065-6105-006 PHASE II UST STUDY
description : 7132-83 13-15 FT .

4/21/93 1430

analysis : BTEX

procedure: The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene less than 2 pg/Kg

Ethylbenzene less than 2 Hg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 69 .2% See note 1

1) Low surrogate recovery is due to matrix effects .

ate completed; by : .,, /

.51-219
Ai! rAnnr15 are submitted as contrdenirol COmmunCotions Autnorizotion for Ouplicolion in whole or port is reserveo Pendifip our written o I o mutuol prolection



a,a,a-trifluorotoluene 95 .8%

ite competed : :" d_ ,~ y~p~CIF+F^~+" arr-
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories. inc .
615 front street 1632 enterprise padcway

to(I~ ~ . (216425.8200

sample 4065-6105-006 PHASE II UST STUDY

description : 7132 B-4 4'-6'
4/26/93 10 :57

analysis : BTEX

procedure : The sample was analyzed as outlined in
Evaluating Solid Waste, Physical/Chemic,
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2

Toluene less than 2

Ethylbenzene less than 2

m & p-Xylenes less than 2

o-Xylene 2.78

SURROGATE RECOVERY

a,a,a-Trifiluorotoluene 93 .2%

US EPA "Test Methods For
k1 Methods", SW-846, Third

N9/K9

119/K9

N9/K9

p9/K9

N9/K9

approved by _ . . . .Ite-cornpleied:-_
_ . 'ELT - : .= _

All reDOrtsoresubmfned as confidenlol communlcotions . Authori2otionfor duplication in wholeor port is reserved oendinCl our wrmen ppprovOl,os mu0uolprotection





MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
60 front sheet 1632 enterprise parkway

to(e419) 693"
43605 tillii

(216 SB200~7

sample 4065-6105-006 UST STUDY - PHASE II

description : 7132 B-4 6'-8'
4/26/93 11 :00

analysis : BTEX

procedure : The sample was analyzed as outlined in
Evaluating Solid Waste, Physical/Chemic~
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2

Toluene less than 2

Ethylbenzene less than 2

m & p-Xylenes less than 2

o-Xylene less than 2

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 89 .8%

Z3

~7i2ZS , " .

US EPA "Test Methods For
k1 Methods", SW-846, Third

Ng/Kg

Fig/Kg

jig/Kg

Fig/Kg

pg/Kg

c-approved by". . .w.Ire Completed :, tech_- ~r ---- - - . - - - _ _ _
-ELT --- - ----- -

All rarxxts ti- SuhmIttr+M n5 c-onirc79ntiol communicollons . Autnowotron la duplication in whole or Don is reselveo pending out written opplovo . . ,0,101 proleCLon .
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories . inc.
615 front sheet 1632 enterprise parkway

b(419) 3-5307 x(216 ~20~

sample 4065-6105-006 UST STUDY - PHASE II
description : 7132 B-4 10'-12'

4/26/93 11 :10

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene less than 2 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 94 .8%

se. coalpleted :' tech :_- .
approved by: . .:: : . " - -

-
~/11/93 - - -- _- . . : - -' -_; ELT_ : ; - . _ . - _:--- - = _ -- --'

Ins n, rnI,rni,nn in whole or port is reservod peIoinp okO Mitten oppr lo . ~7)Uluol prolection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
':leveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

-aurg7toled, ohio 43605 twi(
20T42541200l419 693,5307

ample 4065-6105-006 PHASE II UST STUDY
escription : 7132-Bl B-10 FT .

4/21/93 1030

nalysis : Polynuclear Aromatic Hydrocarbons

-ocedure : The sample was analyz ed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Thi rd Edition,
November, 1986, Method 8100 .

esults :

COMPOUND METHOD POL ( mo/Kc) RESULTS (ma/Ka)
Acenaphthene less than 0.1 less than 0.1
Acenaphthylene less than 0.1 less than 0.1
Anthracene less than 0.1 less than 0.1
Benzo (a) anthracene less than 0 .1 less than 0 .1
Benzo (a) pyrene less than 0.1 less than 0.1
Benzo (b) fluoroanthene less than 0 .1 less than 0 .1
Benzo (k) fluoroanthene less than 0 .1 less than 0 .1
Benzo (ghi) perylene less than 0 .1 less than 0 .1
Chrysene less than 0 .1 less than 0 .1
Dibenzo(a,h)anthracene less than 0 .1 less than 0 .1
Fluoranthene less than 0.1 less than 0 .1
Fluorene less than 0.1 less than 0.1
Indeno(1,2,3-cd)pyrene less than 0 .1 less than 0 .1
Naphthalene less than 0.1 less than 0 .1
Phenanthrene less than 0.1 less than 0 .1
Pyrene less than 0 .1 0 .20

Surrogate Recovery

Compound
2-Fluorobiphenyl
p-Terphenyi-d14

Recovery
94 .82
121%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

°e canpletecf: _ - tech:. ^ - "-- - ---- . .. . approved by :
/6/93

..
-PDB/KJY/AMG/GJB/RJR

A, rllwinnt,nn toy dunl,cotion in whOlea Daft rs reservCd penOnp out wfMen oppr*l, ojz mutual prolection .



'MK :Ferguson
Nasa Lewis Research-Center
Attn : Dave Grisa
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enWprfse parkway

foledo.ohio43605 ohio44087
(419) 693-b307 (2164258200

ample
ascription :

lalysis :

rocedure :

esults :

4065-6105-006 PHASE II UST STUDY
7132-Bl 12-14 FT .
4/21/93 1030

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL (ma/Ka)
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1

Surrogate Recovery

RESULTS (ma/Ka)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0.1

0 .13

Recovery
71 .3%
95 .8:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

ecomPle~ed: lecn : --z--- -
i/6/93 "- =- - PDHAJY/AMG/GJB/RJS

n< rltMirIPn1K71 communcatlons AldhOf Votion tOr OUPhcation in wnale of par is reserved penainp out wrtflen appr s a muluol pro16ct1o`



MK-Fercjuson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front sheet 1632 enterprise parkway

toledo . ohlo 43605 lwlnsbu ohio 44087
(419) 693-5307 (216jT42S8200

.ample 4065-6105-006 PHASE II UST STUDY
!escription : 7132-Bl 14-15 FT .

4/21/93 1030

inalysis: Polynuclear Aromatic Hydrocarbons

irocedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

-esults:

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (mq/K
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1

Surrogate Recovery

RESULTS (mo/K
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1

0.12

Compound : Recovery
2-Fluorobiphenyl 95 .4%
p-Terphenyl-d14 124:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,

the majority of which falls within the retention time window which

include PAH's, a strong possibility exists for the detection of false

positives in samples where hydrocarbon fuels are detected .

,: :. - . - , .. . . . . -21e completed: tech : :. : _ -. - _- -- -',.----
approved by :

5/6/93 =_ --s PDB/KJY/RJS/AMG/GJB ---
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MK-Ferguson
Nasa Lewis Research Center
Attn : Dave Grisa
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, Inc .
615 front street 4632 enterprise parkway

to(419) 693-5307

_

(216j425-8200

ample
escription :

naiysis :

rocedure :

esults :

4065-6105-006 PHASE II UST STUDY
7132-82 1-3 FT .
4/21/93 1130

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

METHOD POL (mq/Ka)
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Surrogate Recovery

RESULTS ( mQ/Kc)
less than 0 .1

0 .74
0 .81
3 .8
4 .0
3 .4
4 .3
2 .8
3 .6

less than 0 .1
6 .1

less than 0 .1
2 .7

less than 0.1
1 .2
6.1

Compound % Recovery
2-Fluorobiphenyl 74 .6%
p-Terphenyl-d14 112%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

rie com ;;w mpleted : tech : . __ -_ :_ , _ --- approved 4Y : -'~- .
- - -

5/6/93 PDB/KJYAMG/GJB/RJS :
~. ~ " -~ " ., . . n .... ~_ ., . -ivlant,nl cfrnmunICOtlons AtllhorNO',nn 101 duDI COhonm wnde U part is resefve0 Dendlnp out written opprov3rInlro mutuOI Ofolectlcr.



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 kont *eet 1632 enterprise parkway

to 44087((
4119)6935 7 (21664258200

sample 4065-6105-006 PHASE II UST STUDY
nescription : 7132-B2 9-11 FT .

4/21/93 1130

analysis : Polynuclear Aromatic Hydrocarbons

Drocedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

results:

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PQL (ma/K
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1

Surrogate Recovery

RESULTS (mQ/K
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1

0 .12
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1

0 .19

Compound : Recovery
2-Fluorobiphenyl 92 .6%
p-Terphenyl-d14 120:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

:ne completed: tech : approved by : . ._ _ . . _ ,. .

_16/93- ` -- PDB/KJY/RJS/AMG/GJB
All rP(u~ .̂t Ure sVhmiticedo : c~fi0enliol communicoiions . AVrhonzotion for duplication in whole or par ,s reserved r Hndlnp our wrmenOppr , Q mutual (Noleellon .



MK-Fer9uson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615hont street 1632(216enterprise parkway

to((
419)

_

693.6307 4254200

.ample
lescription :

tnalysis :

procedure:

-esults :

4065-6105-006 PHASE II UST STUDY
7132-112 11-13 FT .
4/21/93 1130

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PQL (ao/Ka)
less than 0.1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Surrogate Recovery

RESULTS (ma/Kq)
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1

0.12

CoaRound : Recovery
2-Fluorobiphenyl 81 .3%
p-Terphenyl-dl4 103:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

re completed : iech :_ approved by : _ _
. : - .--

PDB/_KJY/RJS/AMG/GJB - '- . I -i!6/93 -
P.l : feR'rls ore suUmltlec os conhdentiol communic~7tions Autrnoraofinr. for ovphcpiron in wnole or port is reserved pending our written opproVpl,pKo mutuol protection .



ILK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterpise parkway

to(~
693535 807 (216y425- 2 7

sample
description :

analysis :

procedure :

results :

4065-6105-006 PHASE II UST STUDY
7132-B3 7-9 FT .
4/21/93 -1430

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthyiene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL (mg/Kq)
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1

Surrogate Recovery

RESULTS (mg/Kq)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1

Recovery
69 .9%
96 .1%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

ire completed : - tech: approved by: - _ <<- --- -
5>1:OI93 ~- - -- - - - -- -- . _-

^" "^^^^" ^ " ^ ~ " timnai n< !-rv+finnnlml rrcnmi,nirYtt~nna A~ ith(YI7011cm la ouoliCOtion in wlxNe or port 15 raWrv6o f?endinp our wriflen opprovo) " as ~utuol prolectron .



' MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S. 66-2
Cleveland, OH 44135

biological & environmental control laboratories . inc.
615 hont street 1632 enterprise palkway

b(49)693530

_

7 (216425-8200 7

aample
3escription :

analysis:

procedure :

results:

4065-6105-006' PHASE II UST STUDY
7132-B3 11-13 FT .
4/21/93 :1430

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PQL (ma/Ka)
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1

RESULTS (mQ/Ka)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than .0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Surrogate Recovery

Compound - % Recovery
2-Fluorobiphenyl 67 .4%
p-Terphenyl-d14 91 .9:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

~re,completed: `.: tech ;= . , . approved by :/
AMdYR~57GJB = -

A, rtnrv,7ofon 1(N duoljoalion in whO16 pr part is reserved P6nd1np our wftllen appro~9~1 o mutual protection .



OK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front sheet 1632 enterpise parkway

toledo, ohfo43605 twinsburg ohio 44087
(419) 693.5507 (216)425-8200

sample
description :

analysis :

procedure :

results:

4065-6105-006 PHASE II UST STUDY
7132-133 13-15 FT .
4/21/93 '1430

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL (mg/Kq)
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1

Surrogate Recovery

RESULTS (mq/Kq)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1

Recovery
65 .8%
93 .8%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

ne completed ' tech : " , ' " r s _ _C1PrDVed bV : - - -- --
40S110193 - :~: ::.AMGNJS/GJB - -- :-

. :" , . .
- -

n II rarv,nc nrn c~ ,hmlitar) n< < .̀nn1,C4pnthl (Yxnm, mlrvtl;nnc o . Awvi~ni~nn inr (7llfllic`fitinn in vnNnrv .v,! n ,nv,niw-f rw .v~~n(] pl Ir wrltltln t~nnrn.~t~ n . ?m . r1 . r~) rxntiu-tinri



' MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
44087y

6edo

&e
enterprise

ohio 43605
11632twi enterprise parkway

tol(419)693,5307 (2164258200

>ample
iescription :

analysis :

)rocedure :

-esults :

4065-6105-006 PHASE II UST STUDY
7132 B-4 4'-6'
4/26/93 10 :57

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (mg/Ka)
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1

Surrogate Recovery

RESULTS (mo/Ka)
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Compound : Recovery
2-Fluorobiphenyl 68 .71
p-Terphenyl-d14 83 .6%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

ate completed : tech : .._ '_,:. . . . . approved bY

5/11/93 AMG/RJS/GJB -- - --- -
prot9diOn-1-4-0 rN~nIIinpout writtenapCxoVZ as I'l.



' t2K-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories . inc.
615 front street 1632 enterprise parkway

to(
419)

ohlo
693.530 (216j425-82001

sample
description :

analysis:

procedure :

results:

4065-6105-006 UST STUDY - PHASE II
7132 B-4 6'-8'
4/26/93 11 :00

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ma/KQ)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Surrogate Recovery

RESULTS (so/Ku)
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Compound % Recovery
2-Fluorobiphenyl 75.3'%.
p-Terphenyl-d14 86 .9"%,

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

approved by:
- . :. --_

.... . . . . . .r..~~, ., . .Y. .r . . .n<n~~arr nraruiinn OVr wntlen ODDr - Oz "Ill ., r~rOtEiClrOri



MK,-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 kont street 1632 enterprise padcway

toledo. Ohio43605 twinsbu Ohio 44087
(419) 693-5307 (216)T425-8200

Ample 4065-6105-006 UST STUDY - PHASE 11
lescription : 7132 B-4 10'-12'

4/26/93 11 :10

Inalysis : Polynuclear Aromatic Hydrocarbons

)rocedure : The sample was analyzed as outlined in US EPA "Test Me thods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

-esults :

COMPOUND METHOD PQL (ma/Ka) RESULTS (ma/Ka)
Acenaphthene less than 0.1 less than 0.1
Acenaphthylene less than 0.1 less than 0 .1
Anthracene less than 0 .1 less than 0 .1
Benzo (a) anthracene less than 0.1 less than 0 .1
Benzo (a) pyrene less than 0 .1 less than 0 .1
Benzo (b) fluoroanthene less than 0 .1 less than 0 .1
Benzo (k) fluoroanthene less than 0.1 less than 0.1
Benzo (ghi) perylene less than 0 .1 less than 0 .1
Chrysene less than 0 .1 less than 0 .1
Dibenzo(a,h)anthracene less than 0.1 less than 0 .1
Fluoranthene less than 0 .1 less than 0 .1
Fluorene less than 0 .1 less than 0 .1
Indeno(1,2,3-cd)pyrene less than 0 .1 less than 0 .1
Naphthalene less than 0 .1 less than 0 .1
Phenanthrene less than 0 .1 0 .225

- Pyrene less than 0 .1 less than 0 .1

Surrogate Recovery

Compound : Recovery
2-Fluorobiphenyl 77 .5%
p-Terphenyl-d14 90 .6%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

I
to completed: tech: -approved by : ~.~ _ ... . '7_
5/11%93 - - ' . -AMGiRJS/GJB ' - -_ _ -_ -_

--
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o-Xylene less than 0 .5 Ng/L

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 99 .6%

completes! tech : approved by :
'14/93 I ELT



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216f425.8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : 7132-MW-1-A

1345

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 0 .5 pg/L

Toluene less than 0 .5 pq/L

Ethylbenzene less than 0 .5 pq/L

m & p-Xylenes less than 0 .5 pg/L

o-Xylene less than 0 .5 pq/L

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 99 .7'.

~~ cornpleled : I tech : approved bq



MK-'Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
'leveland, OH 44135

biological & environmental control laboratories, inc. '°-l° ; .
615 front street 1632 enterprise parkway

toledo, Ohio 43605 twinsbu Ohio 44087
246f 25-8200419 693 5307

_
p°'°(( ) -

~.7F9-4(1~C~~ZS

sample 4065-6105-006 PLUM BROOK UST STUDY
description : 7132 EB i- 'MS-(aM- o4

5/4/93 1330

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results:

Benzene less than 0 .5 Vg/L

Toluene less than 0 .5 Vg/L

Ethylbenzene less than 0 .5 Irg/L

m & p-Xylenes less than 0.5 pg/L

o-Xylene less than 0.5 pg/L

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 99 .0':

completed . -- tech ------ - �,~ ------- - - ,-1 _ opproved by: ~/

/14/93 --1--- ELT -



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur . ohio 44087
(419) 693-5307 (216142"200

aple
scription:

alysis :

ocedure :

suits :

4065-6105-006 PLUM BROOK UST STUDY
7132-MW-1
5/4/93 1025

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

RESULTS (ua/L)
1.05

less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

1 .14
less than 1 .0

Surrogate Recovery
Compound Recovery

2-Fluorobiphenyl 58 .8%
p-Terphenyl-d14 77 .9%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels, the majority
of wtricti fall within the retention time window which also includes PAIR"s, a
strorto :~os-ibility exists for the detection of false positives in samples
where' hydrocarbon fuels are detected .

completed: ,tech: approved by :

X13/93 I RJS/GJB/AMG ,/,0V,17~
. . . . . . . 11 �tic r71-n in whnin - ryirt I-gn_ rvt~1 I?eMJin9 our wnnrn oD(>tov01 . psla mutual prO~PCIiOn



MK-"Fergu~son
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
'leveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216y4254200

mple
scription :

alysis :

ocedure :

Sults:

4065-6105-006 PLUM BROOK UST STUDY
7132-MW-1-A
1345

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND METHOD POL (ua/L)
Acenaphthene less than 1 .0
Acenaphthylene less than 1 .0
Anthracene less than 1 .0
Benzo (a) anthracene less than 1 .0
Benzo (a) pyrene less than 1 .0
Benzo (b) fluoroanthene less than 1 .0
Benzo (k) fluoroanthene less than 1 .0
Benzo (ghi) perylene less than 1 .0
Chrysene less than 1 .0
Dibenzo(a,h)anthracene less than 1 .0
Fluoranthene less than 1 .0
Fluorene less than 1 .0
Indeno(1,2,3-cd)pyrene less than 1 .0
Naphthalene less than 1 .0
Phenanthrene less than 1 .0
Pyrene less than 1 .0

RESULTS (ua/L
less than 1 .0
less than 1 .0
less than 1 .0 '
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

1 .07
less than 1 .0

Surrogate Recovery
Compound % Recovery

2-Fluorobiphenyl 57 .9%
p-Terphenyl-d14 80 .2 :

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels, the maiority
of which fall within the retention time window which also includes PAH s, a
stronq possibility exists for the detection of false positives in samples
where hydrocarbon fuels are detected .

completed : tech : approved by : / /
'13/93 -- RJS/GJB/AMG



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohlo 43605 twinsbur , ohio 44087
(419) 693-5307 (216)425-8200

ample
?scription :

ialysis :

rocedure :

esults :

4065-6105-006 PLUM BROOK UST STUDY
7132-x. ~~s-cam - oL~
5/4/93 1330

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical /Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL ( Pg/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1_0

Surrogate Recovery

RESULTS (u4/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Recovery
66 .6%
88 .8%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

a completed : tech : y ,approved by :
/13/93 1 RJS/GJB/AMG I



`MK:Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
:leveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

to~419
693--530 (26f4220~

ample 4065-6105-006 PLUM BROOK UST STUDY
?scription : 7121/7131 - MW-4

5/6/93 0830

kalysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

-ocedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/C hemical Methods", SW-846, Third Edition, November
1986, Method 6240 .

~sults : COMPOUND METHOD PQL (ug/L) RESULT (ug/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 2
Chloroform 1 < 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 < 1

1,4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene < 2
Dichlorodifluoromethane 1 1
1,1-Dichloroethane 1 16 .0
1,2-Dichloroethane 1 <: 1

1 .1-Dichloroethene 3 1 .74
cis-1 .2-Dichloroethene 1 1
trans-1,2-Dichloroethene 1
1,2-Dichloropropane 1 1
cis-l,3-Dichloropropene 1 1

completed:

'17/93
tech :

JM

aPProved by : ti



AIK;Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, Inc .
615 front street 1632 enterprise parkway

to~44119)69353037 (211425820~

rmple 4065-6105-006 PLUM BROOK UST STUDY
scription : 7121/7131 - MW-4

5/6/43 0830

alysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

sults : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichlbroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

METHOD POL (ua/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
c

1
1
1
1
1

RESULT (uo/L

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1

2

< 1
< 1
< 1
< 1
< 1

1 < 1
1 < 1
2 < L

1 < 1
1 < 1
1 < 1

completed : tech : approved by :

17/93 JM
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1;1C-Ferguson ; ._i,
Nasa Lewis Research Center , `

Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2 'i
Cleveland, OH 44135 Page 3 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

to~eAl9) 693-
53 7

(216j42255 .8~200~7

ample 4065-6105-006 PLUM BROOK UST STUDY
ascription : 7121/7131 - MW-4

5/6/93 0830

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Recovery Acceptable Range

1,2-Dichlbroethane-d4
Toluene-d8
4-Bromofluorobenzene

A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

completed : tech : approved by :

'17/93 JM
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