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Dear Mr, Senich:

Please find the enclosed draft report relating to the soil investigation con-
ducted near the site of the former underground gasoline storage tank. The
results indicate soil contamination near the top of the bedrock. The soils at
this depth had some moisture with little groundwater yield, the one monitoring
well installed has minimal water. The paragraphs below are descriptions and
recommendations of statistical tests of upgradient versus downgra-dient
conditions at the site in general, and specific recommendations relating to
soil and groundwater contamination beneath the site.

UPGRADIENT/DOWNGRADIENT TESTING

Our 1986 groundwater investigation at your site included the installation of
12 monitoring wells specified to tap unconsolidated deposits (s0ils) at the
site. The drilling and well construction work were completed and reported in
April 1986. Several of the wells had very thin saturated zones, however the
wells were installed as specified. During the installation Mr. Isbister, of
our office, contacted Mr. Steve Anderson (NJDEP) and apprised him of the pro-
blem. Our notes indicate that Mr. Anderson was aware and understood the pro-
blem, and determined that he would assess the situation further as attempts to
sample proceeded and data were developed. As a result of the very thin satur-
ated zone in the soils (in combination with fine grained silty soils), upgra-
dient data has been lacking for most of the monitoring quarters. Although we
are not in possession of the monitoring data from the entire program {only the
June 1986 results) we have several suggestions which have been helpful to
other clients in dealing with agency reguests for upgradient/downgradient
testing and comparisons,

The simplest interpretation is likely to be the one that NJDEP staff will
apply to the data to date. Namely, they will assume that background organic
concentrations are near zero and that all downgradient concentrations repre-
sent evidence of groundwater contamination. We recommend that Fisher Guide

or LMS apply the information on analytical variance (available from ETC) to
interpret the downgradient data and assure that downgradient concentrations of
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organic compounds that exceed groundwater standards are statistically
significant (relative to analytical and normal sampling variance}. A Students
t-test or alternative procedure could be applied. A similar analysis could be
applied to those inorganic parameters not occurring naturally (e.g., cyanide
and hexavalent chromium).

An alternative interpretation that should be considered is using the lowest
groundwater concentrations for any constituent as the "background" for the
site. While support for this premise is gualitative at best, it is a
reasonable approach to interpreting the available data. A more objective and
statistically defensible approach would be to apply a discriminant or
canonical analysis to the data pool. Such an analysis would consider the
cross correlation among parameters and objectively classify wells using the
composite set of analytical variables. Cross correlation analysis performed
by LMS on the June 1986 data indicates that most of the parameters with
highest concentrations are positively correlated with each other indicating
that further evaluation and discussion of possible contaminant releases might
be more focused than simply searching for multiple sources for a variety of
contaminants. In conclusion, with or without Students t-tests comparing
upgradient and downgradient data, the State will likely conclude on
gualitative grounds {as we have), that strong evidence exists for downgradient
shallow groundwater contamination on the site, and that no known upgradient
contributors (other than Fisher Guide) exist.

ASSESSMENT OF CONTAMINANT MIGRATION POTENTIAL

A1l LMS site borings to date extended to refusal. A1l but two found the
bedrock surface at 10 to 20 feet underlying the siity clay overburden. The
remaining two intercepted steel or concrete above 10 feet. The bedrock
(Stockton formation) represents a water supply aquifer to the nearby area.

The presence of shallow groundwater contamination and gasoline product (near
the site of the former gasoline storage tank) proximate to top of the Stockton
formation will 1ikely lead the NJDEP to require that Fisher Guide assess the
extent of contamination in the bedrock beneath the site. A formation evalua-
tion would assess the risks that such contamination might pose to the local
population served by the Stockton aguifer.

The Stockton is 2,300 to 3,100 feet thick and contains several lithologic
units including yellow and red to brown sandstone, and a soft red shale,
irregularly interbedded. The red/brown sandstone predominates the top of the
formation beneath the Fisher Guide site. Since the formation is faulted and
contains extensive fractures, particularly in the upper 500 feet, it is
considered a reliable source of moderate to large supplies of groundwater in
Mercer County. The enclosed table lists our preliminary identification of
potable water supply wells in the Stockton, near the Fisher Guide site.

Lawler, Matusky & Skelly Engineers
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RECOMMENDATIONS

Since contaminants have been found near the top of the Stockton formation and
gasoline contamination has been found in contact with the bedrock, we
recommend that Fisher Guide propose a shallow bedrock investigation work scope
to the NJDEP for their comment and approval. The work scope should include
drilling of approximately five wells, 10 feet into the bedrock and/or through
the water table, and isolating them (with bentonite seals) from the
overburden. These wells should be tested for permeability, core samples
collected during the drilling should be analyzed for dip and formation
porosity (as well as contaminants). The field and laboratory data should then
be interpreted to establish bedrock flow directions and rates. Potential for
contaminant movement based on organic content and adsorption of selected
constituents in the rock should aliso be evaluated. Analyses from the
laboratory program and in subsequent groundwater monitoring from these wells
should be focused on indicative constituents selected by statistical analysis
of the existing data base. We anticipate the use of two to three selected
parameters that have good laboratory precision and might pose a potential
threat (in NJDEP's opinion) for the quantitative evaluation contaminant
migration,

I suggest that we meet at your convenience to discuss these recommendations
further. I am also available to respond to any questions by telephone, I
look forward to speaking with you in the future.

Very truly yours,

TK e Sl

Thomas E. Pease, Ph.D., P.E.
Project Manager
TEP:jms

Lawler, Matusky & Skelly Engineers
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CHAPTER 1

INTRODUCTION

1.1 APPROACH

This report provides the interpretation and supporting data for a
soil investigation at the former site of a 4000-gallon buried gaso-
Tine storage tank on the Fisher Guide tract (Figure 1). The work
was accomplished by drilling a series of test borings to determine
the presence or absence of adsorbed gasoline in the unsaturated
zone or floating as a separate phase on the water table. Monitor-
ing wells were to be installed at critical Tocations around the
former gasoline tanks if saturated conditions were encountered
above the bedrock. Selected soil samples from the soil borings
were analyzed for evidence of gasoline contamination.

Lawler, Matusky & Skelly Engineers (LMS) made an inspection of the
test area accompanied by representatives from Fisher Guidg, New
Jersey Department of Environmental Protection (NJDEP), and Environ-
mental Drilling Inc. (EDI), the well drilling contractor. During
the site inspection, Tocations of soil borings were selected and
marked. In addition, preliminary Tlocations of four monitoring
wells were also selected and marked. During the site inspection,
LMS considered accessibility for drilling equipment and a location
for decontamination of the split-spoons and auger flights. Since
the potential contaminant is gasoiine, safety procedures were dis-
cussed with Fisher Guide and NJDEP to facilitate work once the
drilling contractor had mobilized the equipment.

1.2 BACKGROUND

In March 1986 LMS inspected the installation of 12 monitoring wells
on the Fisher Guide plant upgradient and downgradient of the sludge

1-1
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drying beds and the oil skimming tanks. During the drilling and
subsequent sampling of these wells, information was developed that
showed the water table occurred either a few inches above the bed-
rock surface or coincident with the bedrock surface. Four monitor-
ing wells were proposed to have been installed down-gradient of the
former gasoline tank location at the same Fisher Guide plant site
as the prior 12 monitoring wells. Simiiar dry-hole conditions were
encountered at the former gasoline tank location as at the sludge
drying beds and settling tank location. One monitoring well (MW-
13) was installed at LMS's discretion because this location indi-
cated the gfeatest probability of producing groundwater. However,
only several inches of water entered into the well, making water
samples turbid and unreliable for valid analytical results.

The former gasoline tank location consitutes surficial material, up
to 19 ft of soil, and Stockton Formation bedrock. The surficial
material consist of raiiroad cinders, concrete, and occasional fill
material (asphalt, glass). The soil consists of interbedded layers
of brown-red silty clay with some organic matter, red-brown sandy
clay, gray clay, red sandstone, and green sandy clay. None of the
drill logs indicate any zone to be saturated when sampled. The
high clay content of the soil may preclude saturation due to the
Tow permeability of clay. The soil overlies bedrock, considered to
be the Stockton Formation.

The Stockton Formation, a member of the Newark Group, is of lower
Triassic age. In Mercer County, New Jersey, the Stockton outcrops
in a 3 mi. wide beit that trends in a northeast-southwest direc-
tion. The Stockton contains several 1ithologic units including a
Tight yellow micaceous feldspathic sandstone, a 1ight colored
arkosic conglomerate, a red to brown fine-grained sandstone, and a
soft red shale. The red-brown sandstone predominates toward the
top of the formation where the Fisher Guide plant is located.
Several of the soil borings drilled by LMS at the plant penetrated

1-2
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the top foot of the bedrock. The samples from these borings showed
the bedrock to be a reddish brown, fine-grained sandstone, confirm-
ing the presence of the Stockton Formation. The formation has been
faulted and contains extensive fractures. Vertical fractures or
Jjoints are quite common in the upper 500 ft of the Stockton.

1-3
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CHAPTER 2

"METHOD OF SAMPLING

A licensed New Jersey well driller (EDI) was retained by LMS to
conduct the drilling and well construction work. Based on similar
work conducted on the tract in 1986, a truck-mounted auger rig was
used to drill the soil borings. Hollow-stem augers were used for
the drilling, and continuous split-spoon samples were collected
through the hollow stem as each hole was deepened.

A1l drilling equipment was decontaminated prior to the start of
drilling. Split-spoons were decontaminated between each use and
auger flights were decontaminated between borings. Split-spoon
decontamination was accomplished by washing with detergent, rinsing
with potable water, rinsing with acetone, and finally, rinsing with
deionized water. The auger fiights and other equipment were decon-
taminated with a steam generator.

All the work was conducted under the inspection of an LMS hydrogeo~
logist who recorded the data, made field decisions, and interfaced
with Fisher Guide and NJDEP as necessary during the course of the
work. He also maintained contact with the LMS project manager by
telephone as necessary.

Split-spoon samples were collected continuously until refusal in
each of the soil borings and described by the LMS hydrogeologist.
He also maintained a chronological log of significant facts during
the drilling and prepared a geologist's log for each of the bore-
holes.

The borehole was periodically tested during the drilling for evi-

dence of gasoline vapors by the LMS hydrogeclogist using an HNU
meter, and an Organic Vapor Analyzer (OVA). Each split-spoon sam-

2-1
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ple was scanned with the HNU and OVA meter. All readings were
noted in the chronological log and on the geologist's log sheet
(Appendix A).

After describing the split-spoon samples, selected samples were
placed in laboratory-cleaned glass jars, labeied, and preserved for
selected volatile organic ana]ysis. Other samples not scheduled
for analysis were placed in on-site drums for disposal. The
selected sp]it-gpoon samples were sent to Environmental Testing and
Certification (ETC) for volatile organic analysis. The samples,
selected by LMS and confirmed by Fisher Guide and NJDEP, were based
on analysis of the field data from the boring program and the pre-
sence of any indications of gasoline contamination. The samples
were analyzed for total petroleum hydrocarbon, benzene, 0, M, and P
xylenes, toluene, and methyl tertiary butyl ether (MTBE).

Upon completion of each borehole, any heavily contaminated drill
cuttings were placed in drums for disposal by Fisher Guide., Each
of the soil borings was backfilied using a cement bentonite slurry
(5 1bs bentonite per 94-1b bag of cement mixed with 7 gal of
water). Each boring location was marked at the surface by spray-
painting the appropriate boring number.

Monitoring wells had been proposed if saturated conditions were
encountered. Water accumulated in one borehole above the refusal
depth (bedrock), but there were only a few inches of water in the
borehole the following day. 1In hopes of obtaining downgradient
water quality data from the soil, one monitoring well was installed
in accordance with NJIDEP specifications consistent with existing
on-site monitoring wells.

The latitude and longitude of the soi] borings and the well were

then surveyed to the nearest 0.01 second. The land surface eleva-
tions were determined to the nearest 0.01 ft (Appendix B).

2-2
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CHAPTER 3

FIELD RESULTS

3.1 LITHOLOGY DESCRIPTION

A total of ten borings and one monitoring well were drilled in the
vicinity of the gasoline tank (Figure 3-1). Groundwater movement
is inferred to migrate from east through southeast to south. All
borings were drilled to approximately 17 ft except B-7 (5 ft), B-8
(2 ft), B-10 (19 Tt), and MW-13 (13 ft). Lithology logs were re-
corded for alil 10 soil borings and the monitoring well location
(Appendix A).

The material encountered beneath the concrete consisted of red
sitty clay, brown silt, and interbedded green-gray to a brown-red
clay with sandstone. Exceptions are material in B-7 that consisted
of yellowish-red to reddish-yellow clay to 5 ft. Refusal was due
to a flat metal surface. Material in B-8 consisted of large
cobbles with refusal at 2 ft due to a large concrete object.

Bedrock was encountered from 15 to 19 ft and consisted of weather-
ed red sandstone, tentatively identified as the Stockton Forma-
tion. Moisture was encountered between 4.5 and 10.5 ft in the
soil, but saturated soils were identified only at borehole
bottoms. The monitoring well has not been able to produce enough
recoverable water for adequate samples.

Background field meter results, taken at selected intervals, are
recorded on drilling logs in Appendix A. Combustible gas indicator
(CGI) and HNU readings were not reliable when taken because of
adverse field conditions. OVA readings were reliable and are
recorded on each soil boring Tog (Appendix A).

3-1
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FIGURE 3-1
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3.2 MONITORING WELLS

The original program proposed the installation of four monitoring
wells drilled at Tocations close to the former gasoline tank based
on the results of the test boring program. Tentative locations
were selected prior to the site inspection to be confirmed by the
findings of the soil boring program. None of the boreholes con-
tained significant amounts of water to achieve the stated purpose
of wells at this time. Only one downgradient well was jnstalled.
Any future monitoring wells will have to penetrate bedrock to yield

-water and will be drilled and constructed in accordance with the

NJDEP monitor well specifications.

The monitoring well (MW-13) was developed upon compietion of con-
struction following conventional development methods. A 4-in dia-
meter PVC 20-slot screen was installed in the bottom half of the
hole. PVC riser pipe was connected to the slotted screen downhole
and a protective curb box at grade level. The riser pipe does not
extend above grade but is flush with it. A 2-in. withdrawal hose
was lowered to the bottom of the hole and connected to a gasoline-
powered centripetal pump at grade level. The pump withdrew any
water in the hole for approximately one hour. The purged water was
sent to the water treatment facility for treatment. The well was
not developed further due to very Tittle water withdrawal from the
hole. It should be noted that the unconsolidated overburden in
most of the plant is weathered Stockton Formation and consists
chiefly of silt and clay. Although these materials may be satu-
rated with water, their extremely low permeability will probably
prevent the completed well from having even a moderate yield. In
addition, because of the extremely fine-grained texture of the for-
mation, it may be impossible to produce water that is turbidity-
free.

Lawler, Matusky & Skelly Engineers
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CHAPTER 4

LABORATORY RESULTS

4.1 SAMPLING

An LMS sampling team conducted soil sampling during the drilling
program. Fisher Guide and NJDEP were notified in advance of the
scheduling so that representatives could be present to observe the
sampling and split samples if desired.

Sampling of soils and the monitoring well was accomplished in
accordance with established LMS protocol (approved by NJDEP). The
well sampling protocol included measurements of static water Tev-
els, purging three to five volumes of casing and sandpack water,
and collection of samples using a PVC bailer. Prior to purging,
the well was checked for the presence of liguid product or sheen
and the results were reported on the sampling log.

4.2 ANALYTICAL METHODS

Field samples from the soil borings and the monitoring well were
taken to ETC for analysis. Appendix C includes the chain-of-
custody records that ensured sample integrity.

The soil sample analyses included a full volatile scan using EPA
Method 624 with a forward 1ibrary search to identify any signifi-
cant additional 15 peaks besides normal contract laboratory vola-
tiles. During the calibration for Method 624, a spike was added
for ortho, meta, and para (0, M, P) xylenes, diisopropylether
(DIPE), and methyl tertiary butyl ether (MTBE), so that if these
compounds were identified in the Plus-15 scan, an accurate measure
of the compounds could be made. Methanol and tertiary butyl alco-
hol (TBA) were analyzed in a separate GC/MS run using direct injec-

4-1
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tion and a modified Method 624. Because methanol is used exten-
sively in laboratory procedures, the detection 1imit was 100 ppm.
The benzene, toluene, and xylenes (BTX) analyses would indicate
gasoline contamination. The parameters tested in future rounds may
be adjusted to target compounds based on the analyses in this
report.

4.3 ANALYTICAL RESULTS

The laboratory data (Appendix D) for soil samples are summarized in

~Table 4-1. The data indicate that some soil samples contain ele-

vated Tevels of: petroleum hydrocarbons, benzene, toluene, and M,
0, P-xylenes. Samples 3626, 3903, 3904, and 3905 were diluted due
to the high concentrations of some constituents. Those samples
have method detection levels (MDL) 1000 higher than the other sam-
ples. The samples were diluted by 1000 to ensure results in the
linear detection range of the analytical equipment.

Duplicate quality control samples, quality control blanks, spiked
blanks, matrix spikes, and spiked sampies replicated to +10% of the
initial concentrations were performed to ensure analytical repro-
ducibility. Quality control replicate samples were completed on
all eight samples. Samples 3627, 3628, 3629, and 3906 have good
replication (+10% of known values), Samples 3627, 3903, 3904, and
3905 also have good replication (£20% of known values). Matrix
spikes that deviate by more than 20% from their known values are
3626, 3903, 3904, and 3905, all for toluene and m-xylene,

The matrix spike analyses were performed on cther ETC contract sam-
ples in these batches. Recoveries ranged from a Tow of 58% to a
high of 113%. The upper 1imit variation of the known values are
within 20%. The lower 1limit matrix spike variation is beyond the
20% confidence interval. A solid matrix surrogate recovery was
performed to evaluate poor recovery on the matrix spikes and to

4-2

Lawler, Matusky & Skelly Engineers



pu——

—

FORMER GASOLINE TANK SOIL SAMPLES

TABLE 4-1

SUMMARY TABLER

DEPTH METHCD
SAMPLE LOCATION INTERVAL DETECTION SAMPLE
NUMBER NUMBER (ft) CONTAMINANT LEVEL CONCENTRATION
B-1 3906 13-15" Petroleum
B-1 3306 13-15 hydrocarbons 5000 <5000
B-1 3906 13-15 Benzene 4.4 106 .
B-1 3306 13-15 Toluene 6.0 28.5 =
B-1 3506 13-15 M-xylene 10 67.3
B-1 3906 13-15 O+P-xylenas 10 68.2
B-1 3906 13-15 MTBE 10 NDB
B-2 3628 5-7 Petroleum
B-2 3628 5-7 hydrocarbons 5000 7,000
B-2 3628 5-7 Benzena 4.4 ND
B-2 3628 5-7 Toluene 6.0 ND
B-2 3628 5-7 M-xylene 10 ND
B-2 3628 5-7 0+P~xylenes 10 ND
B-2 3628 5-7 MTBE 10 ND
- B-2 3629 7-9 Patroleum
B-2 3629 7-9 hydrocarbons 5000 <5000
B-2 3629 7-9 Benzene 4.4 ND
B-2 3629 7-9 Teluene 6.0 ND
B-2 3629 7-8 M-xylens 10 ND .
B-2 3629 7-8 O+P-xyTlenes 10 ND
B-2 3629 7-9 MTRBE 10 ND
B8-3 3627 12-13 Petroleum
B-3 3627 12-13 hydrocarbons 5000 15,000
B-3 3627 12-13 Benzene 4.4 757 4 e
B-3 3627 12-13 Toluene 6.0 1350 /,/ RS
B-3 3627 12-13 M-xylene 10 2080
B-3 3627 12-13 O+P-xyTenes 10 2400
B-3 3627 12-13 MTBE 10 ND
B-3 3626 13-14 Petroleum
B-3 3626 13-14 hydrocarbons 5000 160,000
B-3 3626 13-14 Benzene 4400 ND>
B-3 3626 13-14 Toluene 6000 NO_ wop
B-3 3626 13-14 M-xylene 10000; BMDLC
B-3 3626 13-14 O+P-xylene 10000 § BMDL
B-3 3626 13-14 MTBE 10000 ND
B-4 3903 15-16 Petroleum
B-4 3903 15-16 hydrocarbons 5000 210,000
B-4 3903 15-16 Benzene 4400 ¥ -ND?
B-4 3903 15-16 Toluene 6000 16,800
B-4 3303 15-16 M-xylene 10000 40,200 2/
B-4 3903 15-16 O+P-xylenas 10000 41,400 )
B-4 3903 15-16 MTBE 10000 ND
B-5 3904 15-17 Petroleum
B-5 3904 15-17 hydrocarbons 5000 110,000
B-5 3904 15-17 Benzene 4400 v ND
B-5 3904 15-17 Toluene 6000 BMDL ) i
B-5 3904 15-17 M-x¥1ene 100007 BMDL
B-5 3904 15-17 0+P-xylenes 10000 BMDL
B8-5 3804 15-17 MTBE 10000 ND
B-6 3905 15-17 Petroleum
B-6 3905 15-17 hydrocarbons 5000 1,650,000
B-6 3905 15-17 Benzene 4400 ¢ 41,300 i3
B-& 3905 15-17- Toluena 6000 380,000
B-6 3905 15-17 M-xylene 10000 340,000 7qiL9
B-6 3905 15-17 0+P-xylenes 10000 354,000 -
B-6 3905 15-17 MTBE 10000 ND
211 data 1n ug/kg.
bNone detected.
CBelow method detection 1imit.
4-2 A
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to recheck analytical methods. Toluene was the only compound out
of the surrogate recovery suite results applicable to this study.
The results (minimum 98%, maximum 101%) are within 5% of the
original sample values. These values demonstrate that the samples
do contain the selected compounds and the analytical results are
reproducable.

4-3
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CHAPTER 5

ASSESSMENT OF RESULTS

5.1 BACKGROUND

Gasoline contains over 100 hydrocarbon components with precise mix-
tures varying. The lightest constituent is isobutane and the heav-
iest components are substituted naphthalenes. Selected components
added after refining are antiknock agents, dyes, oxidation inhi-
bitors, rust inhibitors, carburetor detergents, and other addi-
tives. )

These sections focus specifically on selected hydrocarbon compo-
nents of gasoline as wei] as total peﬁro?eum hydrocarbons. Ben-
zene, toluene, and xylenes are components that are slightly soluble
in water and commonly used to detect gasoline contamination of
s0il. These constituents being evaiuated are briefily discussed for
their solubility to assess migration that occurs in the soil matrix
and partially in the groundwater and their soil concentration at
this site.

While no uncontaminated soil samples were collected to determine
background constituent levels in the soil, samples from Bl and B2
contain no detectable quantities of selected constituents. These
results should be reflective of hypothetical uncontaminated soil
samples taken upgradient or physically outside the zone of contami-
nated soil.

While no qualitative soil remedial action levels (other than RCRA
hazardous waste classifications) are directly applicable to gaso-
Tine spills, ECRA Tevels are frequently referred to by the NJDEP as
relevant to their decision-making process and will be used for this
discussion. As part of the ECRA program administered by BISE,

5-1
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site-specific cleanup levels have been established for various con-
stituents. They are: volatile organics (1000 ppb), base neutral
(B/N) organics (10,000 ppb, depending on the compound), and petro-
leum hydrocarbon, (100,000 ppb). Although these cleanup action
levels have been established on a site-by-site basis, generic
cleanup target levels may be forthcoming. The soil concentration
vatues may be used to show whether soils near the aquifer warrant
removal or containment of the organic compounds.

Petroleum hydrocarbons (PHC) are present in the soil as gasoline.
These hydrocarbons eminated from the former leaky gasoline tank.
Figure 5-1 illustrates the location of soils analyzed for PHC and
their concentrations. Soil boring B3 at 13-14 ft; B4 at 15-16 ft;
BS at 15-17 ft; and B6 at 15-17 ft have elevated PHC above 100,000
ppb (ug/kg). The highest concentration is in B6 with 1,650,000
ppb. The elevated concentrations are primarily located around the
southern edge of the former tank location. The analyzed intervals
selected by field meter and odor are also near the bottom of the
hole, near the water table, and close to the bedrock surface that
underlies the soil.

Benzene, an aromatic, is present in gasoline in quantities of 1.8
to 5% by weight. Once benzene is dissolved in the agueous phase,
it constitutes 59% of the soluble gasoline constituents. Benzene
has a water solubility of 1740-1800 mg/1 and is present in three
of the eight samples analyzed (Figure 5-2). Untlike PHC, benzene
appears to be elevated in the soil borings to the north as well as
south of the former underground tank location. The highest concen-
tration surface (41,300 ppb) is in B6 at the 15 to 17 ft depth that
is close to the bedrock.

Toluene, an aromatic, is contained in gasoline fram 4.7 to 7% by
weight and constitutes 33% of the aqueous soluble components gaso-
1ine produced in the aqueous phase. Toluene has a water solubility
of 500 to 627 mg/1 and is present above the method detection 1imit
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FIGURE 5-1

PETROLEUM HYDROCARBON SOIL CONCENTRATIONS (ug/kg)
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FIGURE 5-2

BENZENE SOIL CONCENTRATIONS (ug/kg)
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in five of the eight samples (Figure 5-3). Some toluene concen-
f trations were sufficiently elevated so that the analytical sample
) had to be diluted to ensure accurate results. The elevated detec-
% tion levels are set at 10,000 ppb. The sample results reported as
BMDL (below method detection 1imit) are below the 10,000 ppb thres-
hold but present in unquantifiable amounts possibly above the 1,000
ppb ECRA soil action levels used as reference concentration
. Timits. Similar to the PHC pattern, toluene has the highest con-
centrations to the south of the former tank location.
fi: Xylenes compose approximately 8.5% by weight in gasoline. The
‘ three components of xylene are (1) o-xylene (about 2%), (2) m-
?i xylene (about 5.5%), and (3) p-xylene (approximately 1%). Xylenes,
. as a group, have a lower solubility than either benzene (the high-
est) or toluene. Xylenes aqueous solubilities range froem a low of
134-167 mg/1 to a high of 196 to 213 mg/1.

i M-xylene is present in six of the eight samples (Figure 5-4). Two

. samples (B3 at 13-14 ft and BS) have such high concentrations of

! m-xylene that the analytical threshold had to be raised to 10,000

ppb to ensure a valid result. This indicates that there is less

{ than 10,000 ppb m-xylene in the sample. The highest detectable

concentrations in the other samples are above 1,000 ppb (ECRA soil

I action levels for combined volatile organics). Similar to toluene

£ i and PHC the highest soil concentrations are south of and adjacent
to the former tank location.

0- and p-xylenes are present in elevated concentrations in six of

eight samples (Figure 5-5). Soil borings B3 (13-14 ft) and B5 con-

tained very high o- p-xylenes quantities such that the method

detection threshold had to be raised from 4 ppb to 10,000 ppb. The

samples contain less than 10,000 ppb o- and p-xylenes. Similar to
: m-xylene, o- and p-xylenes are found above 1000 ppb in the southern
- area of the former tank location.
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FIGURE 5-3
TOLUENE SOIL CONCENTRATIONS (ug/kq)
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FIGURE 54

M-XYLENE SOIL CONCENTRATIONS (ug/kg)

SCALE
1'=10'

eB1
13-16’'= 673

PUMP

eB2
FORMER 5-7' = ND
GASOLINE 7-9'=ND
TANK
LOCATION eB7
PUMP @83
12-13' = 2,080

13-14' = BMDL

e B8

® B8
15-17"= 340,000

® B9 @ B4
15-16" = 40,200 ®MW-13

@B5
15-17' = BMDL

©eB10

LEGEND

@ SOIL BORING AND MONITORING
WELL LOCATIONS,

[:] GASOLINE PUMP AND TANK
APPROXIMATE LOCATIONS.

5-38




et

PES—
i

-

—-

FIGURE 55
O+P-XYLENES SOIL CONCENTRATIONS (ug/kg)
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MTBE was not detected in any of the analyzed soil samples (Figure
5"6)0

Soil stratigraphy logs (Appendix A), recorded at each boring loca-
tion (Figure 3-1), show the soil overlying Tocal bedrock consists
of interbedded brown, red, and yellow-red silty clay, and is 12-14
ft thick. Bedrock consists of a red Stockton sandstone with some
conglomerate locally. Depth to bedrock varies from 15-19 ft.

5.2 TRANSPORT MECHANISMS

Gasoline is lighter than water and will migrate at the water table
downgradient to some release point. Three major components (des-
cribed in Section 5.1) will dissclve to some extent in the infil-
trate and may dissolve into the groundwater.

Temperature of the ground, product, and groundwater affect hydro-
carbon solubjlity. Benzene solubility increases as the temperature
is reduced to 0°C while toluene and m- and p-xylene increase in
solubility and o-xylene decrease. While subsurface waters are
cooler than surface waters, gasoline would be entering the aqueous
phase in warmer water and be carried to cooler water. Pressure may
affect hydrocarbon solubility. What little data there is indicates
most hydrocarbon solubilities are not affected by pressure up to
five atmospheres. At the present time, pH appear to have no signi-
ficant effect on hydrocarbon solubility. Future investigations may
include analytic evaluation of the above mentioned parameters (pH,
temperature, and pressure).

Product mixing may affect final aqueous solubility of gasoline com-
ponents but results are conflicting. One study concludes that con-
stituent solubility increases 6 to 35% in the presence of other
hydrocarbons (Brookman et al. 1985a). Another study found inter-
constituent solubility unaffected or both decreasing and increasing
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FIGURE 5-6

MTBE SOIL CONCENTRATIONS (ug/kg)
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in certain instances (Brookman et al. 1985a). The interaction of
constituents is complex and beyond the scope of this report but may
be evaluated in future work.

Molecular substitution is the process of atomic exchange between
nitrogens and oxygens in the soil and carbons in the petroleum com-
ponents. Mobility is affected as other elements are exchanged into
and out of the compound. Future work should individually evaluate
each compound to correctly determine if molecular substitution
would enhance or retard aqueous solubility and hence act as an
effective attenuation mechanism.

5.3 CONTAMINANT ATTENUATION

Although PHC and 1ts components have been detected deep in the soil
to the top of the bedrock, various attenuation mechanisms may re-
duce some of the contaminant concentrations.

Yolalitization of benzene-toluene-xylene (BTX) gasoline components
into the atmosphere from the soil is an attenuation mechanism that
may reduce local contamination. The selected components (BTX) have
high (above 0.52) volatilization rates (benzene - 0.38, toluene -
0.65, m- and p-xylene 0.65, and o-xylene - 0.59 [Brookman 1985a]).
Current lack of data would preclude correct estimation of product

.volatilized from the soil. The concrete pavement in the area may

minimize the effects of volatilization and rainwater infittration.

Adsorption of groundwater contaminants by carbon or organic soils
is reported to be an effective attenuation mechanism for aromatic
components present in gasoline (Versar 1979). The amount of soil
carbon has been found to be proportional to gasoline attenuation,
that is, the higher the percentage of organic carbon, the greater
the percentage of gasoline that is attenuated. This attenuation
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mechanism may be evaluated in the future through log octanol-water
partition coefficients. The organic content of the topsoil deter-
mines the efficiency of adsorption. Natural organic soils have
multiple tonstituents which selectively adsorb, so that site-speci-
fic soil tests are needed to quantify this process. Within the
unsaturated zone, the soil permeability and adsorption will deter-
mine the removal rate per unit volume. At some sites, peat soil,
loam, or surface vegetation will effectively remove contaminants
from the pumped groundwater (assuming contamination) until equili-
brium concentrations are reached. Gradual desorption to infiltrat-
ing precipitation and volatilization to the atmosphere would then
dissipate the constituents.

Soil sorption of gasoline and hydrocarbon components has been re-
viewed in the literature and found to be a viable attenuation
mechanism (Brookman et al. 1985a). Specific soil components that
would affect soil attenuation would be pH, organic content, soil
moisture, and soil consistency. The presence of high gasoline
levels near the bedrock surface south of the former underground
tank suggests the soil has not effectively attenuated the gasoline
in this case.

Biodegradation is the process by which bacteria degrade gasoline
components into less toxic or harmful products. Bacteria absorb
the components as a nutrient and reproduce, using the gasoline com-
ponents as a nutrient. The bacteria then die and decompose. Past
bacterial tests (McKee et al. 1972) have found Pseudomanus and
Arthrobacter species to be ubiquitousiy present in natural soil
samples. These bacteria rapidly decay gasoline compounds in the

aeration zone and act slower in saturated soil or rock. Gasoline
products are degraded within a few years but may last up to 70
years. A more recent review of literature (Brookman et al. 1985a)
reports other bacteria species to be effective in gasoline attenua-
tion. One of the studies reviewed indicates that bacteria atte-
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nuate 100% of the aromatics (BTX included) and does so within
several years.
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CHAPTER 6

CONCLUSICONS AND RECOMMENDATIONS

Borings and soil analyses were performed adjacent to the site of a
former leaking underground gasoline storage tank at the Fisher
Guide site. Petroleum contaminated soil has been jdentified with
concentrations in excess of 1000 ppb.  The contaminants include
benzene, toluene, m-xylene, and o- and p-xylenes from petroleum
hydrocarbon present in the soil. The field data and the analyzed
soil samples demonstrate that contamination is predominantly at the

' 12 to 16 ft depth near the bedrock interface. The old hydrocarbon

storage tank has been removed so no additional contamination is
being introduced into the environment. The area impacted is south-
east of the tank site. The existing data indicate contamination to
the top of the bedrock, which approximately coincides with the
water table. Five bedrock wells should be drilled and monitoring
wells installed southeast of the former tank location. Those data
would define the lateral extent of contamination at the top of the
rock and allow collection of groundwater samples. A sixth well
should be installed upgradient (northwest) of the site for con-
trol. During this program, soil samples above the bedrock should
be analyzed to evaluate attenuation mechanisms. Analyses should
include bacteria identification, PH, organic carbon content, sand,
silt, clay content, porosity, permeability, soil moisture, and
temperature and soil consistency. In addition, adherence of gaso-
line, water, and water/gasoline mixture in the soil should be
evaluated for vadose zone flushing as the potential for a contami-
nants being mobilized into the groundwater from the soil.
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5‘»{}M,a/£J' Zha/ read.'ﬂy /s 'FI"O}VI é

B - Bacifmu.-d /eye'

/s from the entire
e hpge coné€.
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LM [RILLING LOG

Noject:  Fisher Guicle Borimy tb.: B-3

Prajact M. 498-003 _ Remait M.z

2 “
LT . IR 3
1 RS R
Bl 1 4 - -
optn|  sapler | B | B Eﬁ: Ne swati-
in [OT6 2| o B Soplel B R N }} graphic
feot | gof12e e o | # o, =9 S| Slen Description
15[ 7 ——— Grey-brown CLAY (04 1)
7 P Re&j- browun CLAY, {iftfe Sand (©.7 Tﬂf)
i L] E o
ot /2 /25 1/40 2"“”‘,42;;.'_‘.;..:_'-£€d SANO STOWE (0-1€1)

17




‘ LM TRILLING LG
" Fage [of 2.
tio: H98-003 forim M.: 8-4
“J @a’#f G/L,,-?% Pemit to.:
‘ L 7/2/97
9l (date): N/A .

m Covpletad: 7/9 /27

pnstruction Ganpletad: N/A
qnent Metrod/Carpleted: w/A

N
03

to Refusal: /6.42 fet

A

2 1642 Feet

g Intarval: N/A

flevation, Qrond Srface:
Rlavation, Top of Casiry: A [A
Latitude:

Lomgitude:

Hole Dia.: 225-1'//:}1(_5
Mnitoring Tbe: M/A

r: NfA
E’! .
@ |~ g | 8
e & g
" Blovs on 5 % ‘ g I
Sapler (B | b ﬁé"& * ] \3} Strati-
0 & | LTI 8 ‘g Sarple 1,.38 3 |o @ |grophic
il 18°[2q"| & o, |59 2| I |olum Pescription
LACKGRAUND |54
P s /o 10.] 20.6%4, o n_‘_;zl; CONCRETE
i - T Black -grey ASPHALT (0.2F+) |
g — = 1Red - brown CLAY, some Si i, liffle Sand (I.Sﬁ);
g L5 o o o= = 1
7 =t - M N A i
‘ It ﬁed—bmwn“feﬂow’ CLAY some 5!/7{) liife ;
: £ 7 Y —E;&; ged Qana’sv‘one,?‘mcef Sand (1t EF) _
— 9 L] 2 0.2 oy == x.
L == pod - hrown CEAY  some ST (0.3ft) DRY
z ST ped - brown CLAY, SOME Sitt (0. 4€1) WET X
] d-15 \8-02|a-20 PFarszs] whife ~yellow ymadivm ~grained sANosTOVE (0.218)
/3 L4 G 0.3 [57tf, =] Red-brown CLAY, SOm? SiH (o5 F1) o&F
e 5 :_-:: Brown Ciﬁngo\md Sttt (0-31"1‘) rMolsT
q F7e \5-0) g-2000 e =|Red - 0rang € CLAY +trace Silf, trace dc"cayea"
g 081 i7 03 P = Shale (O'?S'{‘f) 0% y ' .
3 e
2 R -
= = - cl <
l3 #-20118:03 5-70/-7- = Red-brown CLAY, little. St trace Sand
L] PR
2 = CLAY h dst
7 ~ " ile b bgo;& (/} ({Y}Ffa)#/e Red Sardstone,
o 5#-23 | g-p3} 820 ,‘._,‘_' e C./; I iHle Ped Sandstone (0.4€%
Gl I - 27 | A5l e Grey-é/ad' Y, Petroleum odor i
2 = Rord - brown CLAY, Iiffle SiH (0.3%1)
I A24 | 803 Grey CLAY (08 ft) Petrolewm ootor
3 1] /60 | f30 | 20758

S

it/ s Skown ~-—= Ist read
sample ;2 nd readmjr rs from

B - 6acé,ymu:ucl /{’.Uel

7

oo i frowm 1he entire
e nhoge coné.
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U6 IRILLING 106G
Pae Z of 7

Noject: Figher Guide Borimy to.: 4-4
Project bo.: 498 -003 Remit . ’
S e “i
5 1= B3 3
Fled |2y & &
Boson | 5 | 7 E% P NI
Depthf  Samler = - = R Q N & Strati-
in {07 61218 ﬁ c@ Saple| BF| 2 & |graphic N
feot | 6"(12*[18"{24" No. | G |(olum Description .
157149 =25 Brown CLAY, sowme Silt iz Sand (0.5€f) wWET
I §-2516-9.3 Y e Broum-amnigldﬁ;ue - Coprse SAMD %0'2:(\‘? MoST
;. 1.5 1 3943\ /4 7% NZ=TE Browon - red and Si{t, Some Sand, Trace
7 “ G | A " Y Gravel (03 €%) MorsT)
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LM DUILLING LG

Payé’_ [of Z

Project fo: 49§ - 003

Qwnt: F’ZAer 6;};‘4{(
Orilling Bgan: 7/9/87 .
Orilling Cavpletad: 7/4/57

W11 Constrction Completad: AV/A
Developrent Method/Conteted: A/A
Yield: ¥/a

[ - [Total Lepth: /o 75 Feef
* |Depth to Refusal: /6.75 Feet

Sorened Interval: M4

forimg N.: 8-5
Rermit po.:

T T 9l (date)s M/A

Elevation, Goud Srface:
Rlavation, Top of Casing: #/A
Latitude:

Longitule:

thlelia.: 225 Jinches
E'bmtorlrg Tuba: N/A

Aouifer: N/A
E’I .
2 |~ 557 8
. » & q\‘l
. " Blows on 5 % ' i
i |Depth|  Sampler E b %"& “‘fﬁ \‘g % Strati-
S 1in (O 812187 i9 E Saple| 2 =1 2 |V 2 |grophic
feot | 6|10 10 o] & o, |59 | I [Glum Desoription
0 EACKGRAUND | A%
TS g dky| | CowckETE
12 rz_ Bl Black ASPHALT (0. 1)
2 & ST Orange CLAY same Si('{'<o.2{'{)
2 7 ST Greytblack SILT (0.9F4)
20 60 H3 6.2 1“4 |3235 Red SAMDSTAWE 1 NaSe
Sm Real -brawin CLAY, trace Silf (0:1€1) DRY
1y
7 = . 547: e Red SANDSTOME (0.1€1) PRY
! . Vo Fre T
2 7 5 - . -
. > ﬁgﬁaﬁ?ﬁeﬂ&f mfé?i}fifmfaf’s{éfé H’u {éﬁ‘/e ged
Z 4-49 ; Rw[-'ému'r}} C,)LéqL\Q ;{racgegsa;;og gggtg;-n‘ gﬁ;f
z 4 (2 4 _10.2 QFH% N w:‘&)&ﬁy}?me Sa.nc{(o.'gﬁ onRY
Z 4_¥1Red-black CLAy, liffle /fs/dmh‘ 0.2 DRY
3 z . T 1Red- brow n CLAY, hﬁfﬁ‘i Sani(g-‘{-ﬁ)&({)/‘?‘{a/ﬁ
it s - ~hn CLRY ! n raf SandSTsn€
7 Pl T 7 i %%%-?‘tw)ﬁmgzi 1THE Sand, Tmee * ;
L = = Brown CLAY, tracg Selt (0-3—'{‘1‘) oRY
0 s PR, | Red -brown CLAY, liffle red Sandstone,
5 I‘L/ ""{} 0‘2 ';«'{}.77_/0;_':l " % ‘l“‘r—(,“_ce SQP’»d (0.‘?{'}") Mo[j[
° -
: € " | Pod - brown CLAY, Trace Sand, trace Mis,
3 / ) —
Z 3 a-4/ - “trace red Sand sTone, triee Gravel Moisi
4
4 ) b7 ws |\ Sl ey, .
4 g Ped-brown CLAY (0.61“/)
]L{ L3 S ? & 5‘/‘6 C.Lﬁ}/} /‘,'1’7’/6 rgJ Sanc/S'lloite)j‘fac{
5 / 57 iy | gl 0 wshnic platter 13

X It/ 5 Shown --7= Ist read:
sample ;2 nd readuy /s from ?’

B - Bacéjmund [evel

o 15 trom TAC entire
he nose coné.




LM TRILLING LOG
‘- Pae 2 of Z._
s Fisher Guide Roring to.: Z-5
N y99-003 Pennit . "
E_lx vi
2~ B2 S
H RN AN B
e R I I )
Blows on - Xé P (NI
Spler | £ | B 5% Y (9 Slsrati-
OTEITE| 5 | § [sote B3] 2| Sloranic
6" {12#|18 24" M. | G {lolum Description
5 I Grey CLAY , Troce Sand (0.5(4) WET
2 —_1 Red CLAY, frace Sand Co.T€H) F1015T
24 B-43) 6.2 |p2asem7mT] gad SAND,Trace Clay (005
e 07 13908 | Aos| fs P> 517 pefrojeuy odar -
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LM TRULLING LG

A

Page lef 2
Praject to: 498003 foring No.: B-6
Client: Fisher Guide Pemiit No.:
Orilling Bgan: 7/‘7/8] '
Orilling Corpleted: 7/9187 QL (date): A/A
W1 Constrction Garpleted: M4 Flevation, Oround Srface:
(evelogrent Metrod/Copteted: /4 Ravation, Top of Casim: A/4
Clvield: A4 Latitude:
Total Depth: 17 feet N Longitude:
- |Depth to Refusal: 17deet tole Dia.: 7.25 mehes
Serend Interval : /4 Maitoring Tbe: a/4
Auifer: M4
E" -
2 |~ 759 8
B |9 £ I
) — . - ~ 1} .
7 |Cepth|  Sampler E }? E*& *'3 ‘Cé % Strati-
in [0 0| 2]IE g 5 Sarple| © g 2 |V 8 [graphic : -
foet | 64|10 |10 |24 & o, =2 T S (Tolum Pesaription
0|~ £ACKGRAUND
T 34 0. |202/0d " CONCRETE
ks s Grev - black CLAY, lifHe Sandl, trace. Coaf,
v 'x : = trace Glass (0.5CF) :
3 Fg-?oa. ol Drange - gl n CLAY, Tfrace SIH") frece Szndr,
g 1.5 3¢ oy |203/0% Frack rod Sangstone (L0 #j’) 1{\)
5 :;:l"::-:'“——‘ Oa"'ah <z C,{A\/ Tarng. <_.- !- /‘f‘fo- S"S/ 7(
o 13 ‘7{?%# ,?_é.’/(-?érﬂiuh CLL{:‘/ samg 5/77‘ serie '—"ec“’jé‘é
g B3/ £-205 Sty 54‘1‘:(;}‘7?13—?"-,-(0’{/ ?’7*’ £ )an SANMA Y?U”':[Oﬂ.ﬂ-
7R 21|01 |205joR i 8ot PR L0 N O fanies) DRY
2 ) - fé&{—ﬂgr?w.’; *'j-{{',lqy Ci/‘/f// 7"!‘5:(::_4 Sﬂ,y._a/}
b z e T | T /e Sancdstenk. ORY
g /1 /8 _10.1 |204/p9 -1 . '
ol , — o\ Recl-yyellow CLAY, Frace Saict o.yﬁg oLy
2 > T g | Rel - black CLAY, Jiffle Asphalr (0300 ORY
g 7.0 s Red - hrown CLAY ) TR Sand (13¢1) ORY-
4 3 ) - = Raodd - Arowh CLAY, h‘fl_’/e, Siff (0.616?9 IRY
10 3, B-7 B2 = fgo/-émn*jef/awaﬂ% liffle Efﬁ(ﬁé@ rofsT |
2 lz 7 _\od posio¥l - _ _
4 3 = f?d‘ye//au—é/m«/n CL/N// /itife S:/f(dfr@&ﬁy
17 5 =Y A —ﬁ?__ Pt brawn-yellod LAY, /.lﬁf/a < ’//TJ T/rd(3
q 19 130 loaficfsoafosl = recd Sandstane | Prace Drganic heatier (1689 11T
2 7 e = Rer~yelbw CLAY, little SifF (08€7) ORY
H 3 B0 |5o4| Bk o (e —racd LAY, little Sand , Frace Organic
5 G 2.0 35/40 | 30/6d W.8J0% [ hafier’ //-‘((07‘) AP trafeuwt poloy B

A~ it / 15 SKown —=-> Ist read.
Sﬁm,o/c"j 2nd readuy ts Frow ;V}:

A - Bacxf;jmund /€{J€I

e 15 frow THAC entire
e hose coné.
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UM [RILLING LOG

PR

Pge 2 of 2.

Noject: Fisher Guide Borirg M.t B-f
Project M. 498-003  Pemait No,:

' =PI e v

2 S S

Ble) 248 &

’k‘ "I-: “" - il
e 5 SRS
ot ¢ SO1 ]S Description
1517 Red- brown CLAY, liftle Sandd) Frace.
| red Sand/stone (. 84’1‘) Fe?"ro/éum oclor

17




) M6 DULLING LG

Fbﬁe {of |

.t H98-003 forim . B-7

Fisher Gu/id.:f Pormit Mo
g Bygan: 7/i0137 ‘
g Conpletad: 7/10/87 QL (date): M/A
astruction Canpletad: /4 Flevation, Oround Srface:
rent Method/Copletad: #/4 Elevation, Top of Casirng: M/A

N/4 Latituda:
opth: Sofeet Longituele:
3 Refusal: §-0 feet tole Dia.: T-2mches
i Interval: /4 Monitoring Tube: &/4
2 N/4

5
P RE| D 8

. ) N & (L (f

" Blows on V’E % ' --'§3 S " E\

Sarpler E b %q "& & 2 |Strati-
Y[ B TE & g Sarple| 3 2| R |V R jgraphic
312416 24| & o, SO =] S (lam Description
= EACKGRAUND 127575
I 7 11.5 o] A COMCRETE
: 5 = Yellow-red CLAY, [\file Silt (L1€1) bRY

2 ; = Red- yallow cLay little Silt. (o.uef) &7
4 L5 7 2.5 120.6f0%— _ .
b = Red- yellow CLAY, [iftle SItT (D.41) ORY
3 BaaT | pedl-yellaw CLAY life Sitt, little red
15 12 =T Torfer | Sandstere (0.8 €1) 119(ST

Rofusal @ s €4 Hit €lat wmefal surface

If / 15 Shown —->= /st reading is From the entire
‘S‘IM/:/.SJ‘ 2nrd readn‘j) /s From ,gﬂa nose coné.

- 5£c£y.fo;:mq[ /6{/8 l
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M6 [RILLING LG
fb\je /o‘f\/
Project to: 4 98-003 Borirg to.: B-8
Qlicnt:  Frsher Guidt femit fo.:
Orilling Bgan: 7/1(§7 ' .
Oriling Conpletsd: 771087 SL (date): N/H
W11 Constrction Completad: #/4 Elevation, Oroond Surface:
Cevelopnent Method/Completad: /4 Flavation, Top of Casimg: N/fi
vield: ¥4 Latitude:
Tolal Depth: 27 Longitude:
[epth to Refusal: 2€+ tole Dia.: 12 inches
Soreenid Interval sN Mnitoring Tibe: M/A gy
Anifer:nfq
E’I -
3 | ﬁ? 0 §'
. e b 23 g %
s Blows on : ""'*:" N W { -
Jioepth|  Samler | B | b %q o |8 3 |serati-
“Vin [OT 6218 = E Sam]emg 3 |V 2 |graphic
foat | 6ozl foa] & w, |59 | |folum Description
0 RGN D |00 glack-grey, COBBLES, Soma Sand
dAng ple 0D ittle Silt (2.0 €t) . ’
670 |
- K Tl + 267 / et
Cefusal at 2€7F Hif lapge concrere
] 7
l.’
o x
g
10
12
14
5
X it/ s Shown —-=> Ist reading i from 1he entire
54‘,}11/)/6] 2rd r'ECLd-’f';? /s Frowva %@ ngsée coné€.
B - 5‘5;(:jzmund /€U€’

L

‘(‘“""“.
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LM MILLING UG
f’a_;e./OrFP_

Project Mo: 498-00% Boring No.: B-9
Client: Fisher Guide Permit o.:
Orilling Began: 7/13/5
OrilVing Corpletad: 7/75/87 QL (date): N/A
W11 Construction Canpletad: M4 Flevation, Ground Srface:
Oevelopnent Method/Corpleted: 4/ . _ Blavation, Top of Casing: #/A .
Yield: A/4 ' Latitude:
Tolal Qapth: )7 feet Longitudes
Oepth to Refusal: /7 feet tble Dia.: 7.25,mches
AsirJg:?m Interval :N/4 Mnitoring Tibe: /4
ifer: g4
E’! .
L SR .
- & {f -~
" Blovs on 5 % ! =3 & “ E_
LEMOS;@;EE h&m‘%ggé%mﬁ-
in [ 1Yo [ g '!e s \a J oY g.r-aph]‘c
feet | 6{1o 1 joae| & cé v |29 | § |oum Description
0 A ZACKGRAUND a4 L
- e N EAGCRI LY CONCRETE
3 =1 Rrown -red CLAY, [tftle St H', frace
Z q ‘) S Orj’anllC ma'ﬁc‘,r Dle}/
20 .1 /Y | O hodjoH——
A "___ . -
l—’ 10 - = Br’OUJH‘r‘ﬂ.C{ CLA}/J )'Ih"le S(/Il {0:1{"{") 0/&;5/
21 ="\ Reef SAVDSTONE 1h nose (one (o.1€4) D&Y
2\ 9-1. 1 - podloge———r :
e =5 Brown -red CLAY (iffle Sift, trace Grave[ trace
4 / 7
A 3 T <crap wetal (LOTF) DRY
Py — = .| prown -red C_Lﬂy) Il Silf 6507:5‘{‘7‘) OAMP
T N 2 7 A W 5772 S E I 1. D LSSVl
b X ped-brown CLAY liffle Sift trace red Sandstone(DHE) 0
8 = et hrown CLAY, liktle S{H,fmcerm’)fmdsbne[@ft’-‘dffdls.
= 7o ] T~ hogei— | Red-yellow CLAY, life <iff (0.6 €1 .
b T = Brown cLay, fifile Silt (0.8F1) OR
0 —1=15 = = Red-brown CLAY, litlle Silt (0-2E) DANE
5 = A Red broen CLAY, Il Si1F (0. 264) HOIST-WET
2 % = ged -brown CLAY, Iifile Slt, Trace red
2 3 7 | sand stene (14€4) 1MOIST
iF 1.4 15 | — [20.500% =
M 7 —_ Req-brown CLAY, Wile Silt Co.d€4) parP
b B-15 —
5 17 0.4 /5 |- lofltd =

X it /15 Shown —--7= IsT read:
sample | 2nd read“i? /s From ?

p - Ba‘cé_fmum;l /602’

s

Frow The entire

he nose coné€.



LM (RILLING LOG

Pae?2 of 2
Ct: Fisher Guide Borimg M2 3-7
ct R.: 498003 Pemit Mo, :
E\ .
. T 8
Sl |EY 3§
Blows o B D % |k | §
. Samler g= AN 8 & |Strati-
OTETE| 5 | § [Soe] B3| X ¥ Sorohic
e 18 (24" Mo, | Q jolum Description
13 =Ry «red- brown CLAY [itHe SiF trace
1z i Gravel (0.3 £1) Ma!SIT" szquf’,oefmleum celer
1 B-/5 ‘:'?,?é):-.gked—f:rown CLAY, same Silt(o.(£t) noisT Pefra:ku:rr
) /361 = [ragjom): 751 {Red SANOSTONE, same Tan Conglomergle (03035,




Project fo: 478-003 foring N.: 3~10
Client: Fisher Guide fermiit do.:
Drillimg Bxan: 7/13) %7
il ling Corpleted: 7/r3/ 87 9. (date): ~/4
Wil Constriction Carpletad: N’/A Elevation, Oround Srface:
Developrent Method/ Corpletad: NJA Flavation, Top of Casing: M4
Yield: ~/4 Latitude:
Total Depth: 17deet Longitude:
Mepeh to Refusal: /9 feet tole Dia.: 7.25,9¢4es
Serened Interval: 4/4 Monitoring Tibe: 4/4
Auifer: N/4
E} a
2 | 55| &8
H &
| Bl aon § £ =3 & &
epth|  Sapler | B | B E”& * B> |strati-
in [0 628 i E Sa1p1e_gausagramic
feot | 64[12"(18"124" & N, | = = 3 |Colum Description
[ s EACKGRAUND |82 A%
- o] | COMCRETE
12 B Grey CINDERS (0.6 £4) DRY
9 |1 o == g wn-yelbu-red CLAY, (ittle Silt, trace
5 “o v Y red Sandstene (1.0 £F) DRY
LA == Rrown-yellow crAY, litlle Sl (0.5 ¢) D&y
Y l - i Brown-yd/a:,' CLﬁyfFﬁ I£4 %}H') little red Sﬁﬂd/ffancj
| T Bl trace Sand (0.5 T1) DRY =
7 15 )7 — 20.1’/0%:"""#__-‘-" Br:fu/\—r‘?d/ CLAVJ /;‘ﬁ/e S'/ﬁf, /1/7'/.: rea’.%:m‘fﬂbn?@‘-f@ £RH
2 N Brez:;n;jre ;-%'%f"ig%%ﬁig;'rﬁ) acy
6 & ATy Red SN L e SiH (0 31 MeisT
’ 223 = - __ - f’zﬁo"“: 9‘”05‘;’{;’1-‘)?;t'ﬁ#é%{aﬁgﬁfifgjﬁYc
7 I 22 | 100 Pobrera= peol-brown eLAY Jiffle Siltf0.1€+) ORY
10 3 — =} Req CLAY, [itfe S/'/z‘l {ftle gaﬂc/(o.b"{'@ MoIsT
8 A 323 —— ﬁedclﬁyj /lfﬂt gfﬁ (o"s"'p—f) ORY
gl 110\ 23 [ = |203o%—
= = : b——— Red ~brown CLAV/ liffle SEHJ trace red
o r =0 g | Sandsfone (1.371) ORY
5 /3 30 | — 103o% = :
s - Eed-yegou) cLAay litle Sand, liffle red
12 3 T = — 3 <andstoné, little Sitt (r.6+F)
_ - g
B . 1o 732 | — |30fo%—
Ca T prewn-red CLAY (0.4F1) OEVJ
JL{ Z Z 33 4 G’f‘éj C(-quj Trace S"!‘f) troce ré sanq'g'f‘anéj .
15 ¢ L9 sy | = looforsl———trece Organic patler (1.561) 10T

03
Sqm/a/ej Zr\a’ readnl? /s from
B - gacé_j/‘OUhqf /@UQ’

it / 15 Shown —-7>= IsT ré?ad/?
Le hose coné.

s

'FmM 7‘/\6 3”711;“6



U6 RILLING LOG

Pye 2 of 2
Froject: Frsher Guide . brimous B-/o
Project Mb.: 498 -003 Pernmit No.:
E’i .
2 5T 8
Fled 149 &
Blows n Bl P E N L R S
lepth|  Samler = T 3 8 | Serati-
in [OT62TE 3 g smgle B3| X |V Saromic o
feat | 6*[12'(18" (24" o, |7 Q |(olum Description
1512 - =g Grey SILT, little Sand,little Clay (2.044) o8y
12 234 == . 1
10 2.0 35 | — WoloT[= 22
17 S2t |
29 e e REC{‘ re SANO) II#/G C&fiyj'/;ﬂ/{-’ {\é,q/_?rey ;
30 238 "‘“w@ Sancij stane (z.0+41) ORY '

toeatiered” Sardston€ (n hos€

/9 1) 20_ 38 | — I99hblorssy




LMS TRILLING LG

fage | of |

L lo: Y95-003

. Fisher Guidle

y Bgn: 7//e/87

g (owpletad: 7//0/57

nstnction Campletad: 7/770/87

yent Metrod/Corpleted: 7/73/¢7
0.05 ps?

ppth: 757 ft

o Refusal: /87F1

d Intervdl: 4.5 -14.5

w overburden

foring ho.: M-13
Pemiit M. 27-09193

QL (date): /3. 7/13
flevation, &éfééﬁ?ﬁ/ /87
Flavation, Top of Casing:

Latitude:

Lorgitude:

tole Dia.: {2 inches

Mnitoring Tube: Hinch SCH 20 Pve

, =4 : -3
ot} -ﬁ? - ‘3 W E
- Elgl 12§ § 28
" Blows < " B Sy & ‘é &
Sapler | B | & %q’g\bgsnran-zm
o7 6| IPTIEY 8 Srgle| § | |V R lgrophic S 3
b c O 3 bl . s
6" 12+ (18" |24 i 3 |oum | =¥ Pesoription
N EACKGRAUND |00 O R= oy ¢
A o oo Ry Bl 177 COBBLES,
AN Y %%aooc‘; Pailrocdd Balast (3044
PAIIRN Dwe Ho0° .
ooa‘ba
3 3 — f‘_’ f:" Red-brown CLAY, /e red SandsTone,
7 =) Iiffle Siff (076D
g 20 T 7 e o |
2 Tl L | |
2 =15 1¥%) Red (LAY, lifife SiHt, trace Grave! (o5E)
3 s-y5 | 870 — o 7::’.....--':-3‘ .
5 5 5 | O PV = ,——% :
2. 5 == ;%:{ Red CL/?V} litte Sand/ Jittle 51/7‘(071’31‘)%‘7
5 AN o J:{Red CEAY, I fHle Siltytrace redSardstone |
3 L5 /5 | 0 1274 :-‘ —% _.__-L- ;gfé;’ﬁﬁﬁﬁ:/ﬂ/e Sitt Aasce Organic m%r{o.f@}u
5 - ny = Gréy-rea’ CLAY, trace Sift frace Cindlers
8- -0 — S8 ,
; e
'S' { '... ;i::; L I ; £ 0‘ [ f
> rey — érej CLAY, trece Sif, +(T.§—F )nlc matier
I 5 | 0 P7%: —
3 I . e Ped- b rown CLH%, +roce '.s’anq’,?‘r?ce(;mue/
T 7 it ot e e B
- L e stone (0.4 Fy
28 43 /g | O T 'a“-’\-'-‘f'.ft-" gzru:mf AT IS FEET one ( {'190 7

% If /15 Shown ~=7 Ist reading is from The entire

5‘”“/’/5_,' 2 nd r'eadui? /s Frowm
o - Background [evel

e nose coné.



APPENDIX B
SURVEYORS REPORT



‘ﬁ Thomas Tyler Moore

=12 Associates, Inc.

&7 SCOTCH RD., w. TRENTON, N.1. 08628
{609) 883-2313

THOMAS TYLER MOQORE, Pres., P.E, P.LS., P.P.
JOSEPH M. MAHAN, JR., Vice Pres., P.E.
DOROTHEA L. LANTZ, Secy., Trezs., N.P,
PATRICIA C. DERR
DONALD H. KAMP, P.L.S.
MALCOLM D. LOWENHEAUPY, P.L.S.
DAVID G. McALEESE, P.P.

CARL A. RETTENBERGER, P.E., P.L.S.

SUMMARY OF ELEVATIONS AND COORDINATES
FOR_MONITORING WELLS AND BORINGS AT FISHER BODY PLANT

TRENTON, NEW JERSEY

GROUND RIM OF RIM OF
MONITORING WELL ELEVATION CASTING PEIZOMETER TUBE
MW-13 130.7 130.76 \ 130.48
: GROUND NORTH EAST
WELL AND BORINGS ELEVATION COORDINATE COORDINATE
MW-13 130.7 520,664.74 1,960,302.15
B-1 131.8 520,703.33 1,960,288.21
B-2 131.4 520,689.79 1,960,300.05
B-3 131.6 520,675.59 1,960,290.20
B-4 131.8 520,666.92 1,960,285.80
B-5 132.1 520,661.83 1,960,275.28
B—6 132.2 520,672.13 1,960,269.59
B-7 131.4 520,682.44 1,960,298.08
B—8 130.8 520,673.26 1,960,305.07
B~9 132.2 520,666.51 1,960,258.99
B-10 132.0 520,649.11 1,960,277.24

ELEVATIONS ARE IN NATIONAL GEODETIC VERTICAL DATUM.

COORDINATES ARE IN THE NEW JERSEY PLANE COORDINATE SYSTEM.

ENGIMEERING -

SURVEYIMNG -

PLAMMING



THIS FORM MUST BE:- COMPLITED BY THE PERMITTEE OR HIS/HER AGZNT

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CIRTITICATIO

Name of Permittpa: Fisher Body Division, General Motors Corp.

Name of Facility: Same as Permittee
Location: Trenton, Ewing lwp., Hercer wouncy

NJPDES Number: NJ 0053295

; LAND SURVEYOR'S CERTIFICATION

Well Permit Number (As assigned by NJDEP's water

Allocation Section, 609-384-6831): 27 =051 3 .3
This number must be permanently affixed to the T T
well casing.

L,
V

i Longitude (one—tenth of a second): West 749 48" 32.07"
L. Latitude (one—tenth of a second): North 40" 15' 45.7Q"
Elevation of Top of Casing (cap of‘)
(one~hundredth of a foot): 130.76
Owners Well Number {As shown on the appllcatzon 713

or plans):

i .

AUTHENTICATION - -

{ I c=rtify under penalty of law that I have personally examined and am
 familiar with the information submitted in this document and all attach-
, ments and that, based on my inguiry of those individuals immediately
respensible for obtaining the information, I believe the submitted

L inforzation is true, accurate and complete. I am aware that there are

significant penalties for submitting false information including the

POSSibllitY of fine and imprisonment.

e =

“PROFLZSSIONAL LAND SURVEYOR'S SIGNATURE

i ___John M. Dura : STAL
*~"PROFZSSIONAL LAND SURVEYOR'S NAME =
(Please print or type)

N.J.P.L.S. #28525
PROFESSIONAL LAND SURVEYOR'S LICENSE #

i IThe Department reserves tha right in cases of violacion aof permit specified ground wacer
Tlizits or Ground Wacer Quality Standards (N-J-A.C. 7:9-9.1 ot seq.) to require that wells be
Tesurveyed o an accuracy of one—hundredch af a second lacirude and 10ng'cudc This shall

1¢L be conxiderad Co require 3 major modificacion of the NJPDEES per=it.
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APPENDIX C
CHAIN OF CUSTODY



i d BN B I L 4 — e w14

o=
HAIN OF CUSTODY FORM (CC1) CF'e™A oo sga,edoe JULY 1987 4. Dus

Company: LMS-F ISHERBODY WORKS Attn.: LECORNARD BILLINGSLEY
facility/Site: Phone:
i .
© Address:
; (G FR T8 T SAMPLE IDENTIFICATION
Gacitity: (oA BN |
Facninly{s-le Code “ {Qptianai Sampte Poinl Descriptionsi
I mple Point: LSFLA- 1YL 1 e 3mtedit ] (sizle]a?] [ ndd L |
t Scurce Code Your Sample Point 1O 5|arl Date Start Time £lapsed Hours
{irom below) fledt justify} {YYIMMIDD} {2400 hr, glock) {composie)
- Source Codes:
CNell (W) Outtamr, ... (Q) Boltom Sediment....(B) Surtaceimpoundment....{l} Leachate CollectionSys.....{C) Other .. ... ... ....cciovvit, X
¢ Soil .. .{5} River/Siream , {R) Ganeralion Point , ., (G)  Treatmenl Facility ...... {TY Lake/Qcean ............... L} Specify
| SHUTTLE CONTENTS
= BOTTLE _ SAMPLER LAB
} .o | Type Slze- Praserv. ANALYSIS FIIL (YIN) Obsearvations g»&bﬂﬂlliom .

LA 500ML| BAKED | PETHY/IR

2| F 40MU BAKED | VOA

i ¢
HOHL H%qs T EIP BLANK

! B ’ . S
CHAIN OF CUSTODY CHRONICLE

: Shuttle Opened By: (print) Z‘Aﬁﬂ y /5 f-t‘f’[yi'\’/m Date: -.,/q/'w‘f"} Time: O ? JA
o Signature: - . Seal#: o -ws-3 3/ Intact 7
| have received these materials in good condition from the above person.
) Name: ( GH’V'V B M'lé /IM Signature: ,\///‘-/" {g/,
4 .
Date: 7 /ﬁZ‘%? - Time: 0 fd 4] Remarks:
f—
| have received these materials in good condition from the above person.
s Name: Signature:
© 3.
Date: Time: Remarks:
Shuttle Sealed By (print). ; df,__/ 5,4 7-/,&,1 Date: 7/?/3,7 Time: f..730

i
L4 Ao
" | Signature: _/’/'.,m J(Lm Seal #: 00?5 337 Intact
L_AB USE ONLY Opened a Date:
S?L COND.

T ITTIE ¥ TEMP *C SEAL#




Py —

'_Zx, ENVIRONMENTAL TESTING and CERTIFICATION ETC JOB # 223 3903

LAST 17447

. AR
FIELD PARAMETER FORM (CC2) Sample Point 15| 181=191_1 45T
FIELD PROCEDURES
lsciead o209 Lo L g Lo
PURGE DATE START PURGE ELAPSED HRS WATER VOL. IN CASING VOLUME PUARGED
{(YY MM DDy 12400 Hr Clocx) {Gallons) {Gallans)

SAMPLING METHOD:

I , A-Submersible Pump D-DipperiBottie

(SPECIFY OTHER)

{SPECIFY OTHER)

Sampler Type B.ISCO E-Baller X-Other
C-Bladder Pump F-Scoop/Shoval
. A-Teflon C-PVC
Sampler Material B-Metal O-Plastic X-Other
. . A-Teflon C-Polyethylene
Tubing Material l f B-Tygon D-Silicon X-Other

Sample Composited IYIN l

(SPECIFY OTHER)

ProceduraiProportions

FIELD MEASUREMENTS

Well Elevation (ft/msl) 1 | , l AL | l Well Depth (ft) [ [ I l l l
Depth to Ground water (ft) L | ' I;L l J Sample Depth (non-well) (ft) [ ’ f l , l
Groundwater Elevation {ft ms}) L’ ' ] l l , :

‘ ‘IStL ’ I l l T0) 1st L 1] l .‘:’;lsimc l
ph spec. cond. {other paramaten
2ndL I , l | o) 2nd L I I | | , au:n:;"é L
ph spec. cond, {othet paramaten
adl_ L | | [ gq | | | | | |ommen |
ph spec. cond. (other paramalen
snl L L Joo an L1 | | | |umem |
ph Spec. GO [othar paramelnn
L L | | Jeo I
Sampis Temp Turbidity

FIELD COMMENTS
Sample Appearance:

Weather Conditions:

Other:

FILTERING: Use Chain of Custody (CC1) to indicate which botties were filtered

Sampler: Zﬁ'/’é?/‘l"'/ Bler i) Employer: /

{Print}

| certify that sampltng procedures were in accordance with applicable EPA state and corporate protocols.

-

2/ Zpas e

(Dale) 7 {Signature} p 4




Y N TOAATISINI AR LTIV AW CENTIFICA TN SealNo, &/~ 323 >3/ ETCJohag BEB2% O fi

CHAIN OF CUSTODY FORM (CC1) ORIGINAL .10 Sealeq 08 JULY 1987 .  Dus _ﬁ
Company: LMS-FISHERBODY WORKS AtinLEORNARD BILLINGSLEY Fi
Facility/Site: Phone:
Address: :
SA
SAMPLE IDENTIFICATION
Sar
Facility:  LGImIF BTI0191T) | ) | f
Fagilsly/Site Coge 1Optronal Samgre Point Descriptians)
Sample Point: BHA-15T ilvi7 £ | 5171e2100 14101 O L] Sal
Source Coae Your Sample Point 10 Start Datg Starr Time Elapsed Hours
tfram betow T ek rusiily} Y iMMIDO} {2400 hz. zigen) (composile) TU[
Source Codes:
Well ,.(w) Outlall....... Q)  Bottom Sediment ... .(B) Surface impoundmant. . . .{|) Leachats Coillection Sys. . . . . €y Other ... i N
Soil ...48} RweriStream, (R}  Generation Point .., (G)  Treatmeni Facility ...... {  Lake/Ccean.....,......... L) Specify Sar
SHUTTLE CONTENTS e
BOTTLE SAMPLER LAB
No | Type Size Presary. ANALYSIS FIIL. (YIN) Observations " . Chservations We
1| a | soom| BAKED | PETHY/IR - De
. .G
21 F 40MLy BAKED | VOA i
_ Ol r 1st
e
2nc
3rd
4th
Sar
CHAIN OF CUSTODY CHRONICLE We
1 Shuttle Opened By:-:(?r[nt) éa,,.h[‘/ /3&!‘2{//% Date: -7‘5? ﬁ:? Time: - % o o
* | signature: - W/Q_Jﬁ Seal#: 5455337 Intact: o~
| have received these nﬁ'fenals in good condition from the above person, .
Name: 7(- . Signature: % M
2. Lﬁ‘/’?(' 7 /6&4 /1 g 2y .
Date: 7/‘,’/{7 U * Time: // to Remarks: —
L i
| have received these materials in good condition from the above person. -
Name: Signature: I
3. FIL
Date: Time: Remarks:
{/ Sar
Shuttle Sealed By: (print). " Date: > ~  fime:
4. .. 4 Larry éQ%//% . 2 .‘“"/ ;307 T lce
Signature: / g ANAA 74 ‘ m 7, Seal #; Ge 25‘_‘ii 2 Intact:
LAB USE ONLY Opened a%_&_ﬂ%_ Date: _?}4%’5*_?_ Time: %‘@“—* | {Bé
SHUTTLE # 0 <F Temp.c /B SEAL# & €821 conp. . 2 g




ENVIRONMENTAL TESTING and CERTIFICATION

FIELD PARAMETER FORM (CC2)

B3 37049
1S] LA-1ST 1 1 374

Source Code Sampla Point [.D.

ETCJOB #

Sample Point

187 0109

Lo iy

FIELD PROCEDURES

YOLUME PURAGED

PURGE DATE START PURGE ELAPSED HRS WATER VOL. IN CASING
(YY MM DD) {2400 Hr Clock) (Gatlons) (Gaitons)
SAMPLING METHOD:
A-Submaersibie Pump  D-Dipper/Bottle
Sampler Type | 1 B-ISCO E-Bailer X-Other
C-Bladder Pump F-Scoop/Shovel {SPEGIFY OTHER)
Sam lerMaterial‘ I v B X-Oth
amp B-Metal D-Plastic -Other (SPECIFY OTHER)
. . | I A-Teflon C-Polyethylene
Tubing Material B-Tygon D-Sllicon X-Othet T GTER
Sample Composited | Y/IN

ProcedureiProportiona

FIELD MEASUREMENTS

Well Elevation (ft/msl)
Depth to Ground water (ft)
. Groundwater Elevation (ft msl)

L L e g L L Ll Jmn L UL L]

ST O T -~ N Y B

ard || 1,lh | Jeo 3q [ LHIMI | ymiem | — 1 I“m_! P lml

P I R I I -~ S I I I (Y
T

L1

1 l I [ l | I SampleDepth-(non-well)(ft)| I [

1]

Well Depth (ft) L]

FIELD COMMENTS

Sample Appearance:
Weather Conditions:

Other:

FILTERING: Use Chain of Custody (CC1) to indicate which

Sampler:

LAY

{Print}

%Z/%"«f

7/%/2>

K/?/Qﬁ/(/ /3 U7 LIEAS Employen

| certify that sampling procédures were in accordance with applicable EPA state and corporate protocois.

»

2]

|D|hh ‘ {Signature}

ORIGINAL



Lo
i

o~

(e

./-_w'

—

EE&E— CENVIHUNMENIAL TEO1ING N0 CERIIFICATIUN

SealNo. /LS 2 33 ETCJlob# _BP2°7 OS5

CHAIN OF CUSTODY FORM (CC1) ®M™ e sealeq 08 JULY 1987 o D/

Attn,:LEORNARD BILLINGSLEY

Company: LHMS-FISHERBODY WORKS
Facility/Site: Phone:
Address: i
SAMPLE IDENTIFICATION
Facility:  IGINEIBITIVISTY | (] |

FaciiyiSele Coae

{Opltanal Sample Point Descrniplions)

sample Point: 12 B8-16 515'1“']/71(17[! E7 102 1] A% L

Source Coda Yout Sample Point 1D Stast Date Start Time Elapsed Houls
tirom telow) tlelt justity) (Y YiMMIDD) 1240 hr. clock) (compesilae)
Source Codes:
Wall (W} Qutiall._..... (O) 8ottom Sediment... .(B) Surface Impoundmant....{!) LeachateCollectionSys.....(C) Other ...............coovn. {
Sail ...i5) RiveriStream. .(A)  Generation Point ... .(G)  Treatment Faciltty . ..., Ty Lake/Ocean.....,......... {L} Specilty
SHUTTLE CONTENTS
BOTTLE SAMPLER

ANALYSIS

No|Type | Slze Preserv,

Fit. (YIN) Observations

1) nA S00ML| BAKED | PETHY/IR

2| F 40ML BAKED | VOA

—

CHAIN OF CUSTODY CHRONICLE

Shuttle Opened Bﬁ(ﬂ”’“) Lq iy /3&{ 7(’//@/3/‘

Date: 7/?/?> Time: @S Io

Signature:

) Name: Cdr?’? Zg%%//e/,’,,
Date: 7;/7‘/‘37 Time:  /¢/ 2D

Remarks:

Name:

Date: Time:

| have received these materials in good condition from the above person.

Signature:

Remarks:

.|
]

Seal #: 2 ZZS‘_'{ 33/ Intact: E Z

| have received thosggﬁ’r’nals in good condition from the above person.

Signature: Z{ﬁ//w /%Eﬁ‘,j
<

Date: < /? /d"?

. Shuttle Sealed By: (print) Z aQ 7l %:4 75// <
Signature: %M/’M s

7/ / 0/ AJ 7 Tima:

LAB USE ONLY Opened By: %&Mom:
- . n —— /2 CCAl ¥

& B2 Ltrann

' éf 094'

Time: 3O r
Seal # _Q QK $"33 Intact



ETCJOB #

B3r 320 <

Sample Point

5] A1 1, 0T Y A |

Source Code Sample Point | D

FIELD PROCEDURES

1471071 69)

/' /.'"C

L]

FURGE DATE
{Y¥ MM DD}

SAMPLING METHOD:

START PURGE
12400 Hr Clack)

ELAPSED HRAS

WATER VOL, IN CASING
{Gallonsy

VOLUME PYRGED
{Gallons)

A-Submersible Pump

D-Dipper/Botile

;
}' Sampler Type L—J g:lsslg:?der Pump grgggg;!Shovel *Other {SPECIFY OTHER)
{_ Sampler Materiail l SL?:'?? g:;lvagtlc X-Other ST OTER
l Tubing Material [ l Q;I;;’;’,;‘ C-rolyethylone X-Othet Re—
{" sample Composited ‘ YIN ,
:__[ ‘ Procedura/Proporilons
— FIELD MEASUREMENTS
P . Ll L] Ll L1
ns | Well Elevation (ft/msl) Well Depth (ft}
:‘:ﬂ DepthtoGrdundwater(ft) LL.J_L_J_I_‘ SampleDepth(non-welf)(ft)L | , l i l
'f'-; GroundwaterElevation(ftmshy |1 1 | | [ |
ol L] | Jem o L | || famen | Lt b ]
ey ph spec. cond. {other paramuter) value X units
Tandl L L Je g L | ] ] e | L
_{. ph spec. cond, {ather paramater) value units
ad L | ] Je™ g4 || | L Jamen L L L
.....i ph spec. cond, . {other paramaetar) valus unity
—Spanl L L [ Jeo g [ | | | gmem | L L E L
ph 1pec. cond. {other paramater) velue units
- Ll L [ fro Ll b 1 Iwn
I‘L Sampie Temp Turbldity
— FIELD COMMENTS
_ |~ Sample Appearance:
—| Weather Conditions:
ﬁ’: Other;
7

A

\:-
S/

/2 /32

Employer:

Samplerz‘PI - La 4'“95{ Sy ?l// 't’/vf

| certify that sampling procédures were In accordance with applicable EPA state and corporate protocols.

£S5

(Oaay {Sipnature)

V/ g -
/Qbig? S B

(1

A LA



- p—

..

S -

@3;‘_5_ ENVIRONMENTAL TESTING and CEATIFICATION Seal No. *{/~ > <3< ETCJob# m:3?o {,_,

'HAIN OF CUSTODY FORM (CC1) ORIGINAL n1e Sealeg 08 JULY 1987 .. DU

Company: _LMS-FISHERBODY WORKS Attn.:LEORNARD BILLINGSLEY
‘acility/Site: Phone:
Address:
SAMPLE IDENTIFICATION
acility:  [eIE BT UIS(Y] | | [
FacuriyrSite Code (Ophonal Sampre Pamt Deacriptronsi
ample Point: LI-L A /11 - et 1S21A A7) Lhaiost L
Source Code Yaur Sample Point ID Start Date Stait Time Elspaed Hoyra
{lrom below) el justily) YYIMMIOD) (2400 br, ¢lock) {campastle)

Source Codes:

Well ..(W) OCultall,...... () Bollom Sediment....(B) Surfacelmpoundmaenti....{l} Leachate Collection Sys.... .(C} Oher ..o ovveeenneniin.. B3]
Soil .. .{51 River'Stream..[R)  Generation Point ... (G}  Treatment Faclily ... ... M Lake/Qcean ...,........... iy Specily

SHUTTLE CONTENTS
BOTTLE ANALYSIS . SAMPLER LAB
No | Type Slze Presery, N FIN. (YIN} Observations Observations
1| A | 500M BAKED | PETHY/IR s g
2| F | 4oml BakeD | voa . b f{/ '
Eactd
CHAIN OF CUSTODY CHRONICLE
1 Shuttle Opened By ,eprlnt) . éé‘i rry _5&{7"//@“ Date: /9/57 Time: /2 EOJ
" | Signature: o - o 2o ' Seal#: op & 5”23/ Intact: o

I have received thésa rﬁa{enals in good condition from the above person.

5 Name: éd ,»-jﬁg /gk?b//‘&n Signalure: T s &7&-“- '7'/
/257 - = |

Date: * Time: (603 Remarks:

| have received these malerials in good condilion from the above person.

Name: Signature:
3.

Date: Time: Remarks:

. Shutltle Sealed Wint) /6{ oy, ,5&(7‘/; ean Date: ia 55/7 Time: /75O
" | Signature: /Q gﬁ, Seal#: 2332 Intact: (Z

AB USE ONLY Opened arﬁ&ﬂ@ﬁ‘om __ PLSED? Time: ﬁ%
HUTTLE # TEMP. °C SeaLy __£837)  COND.




E=— ENVIRONMENTAL TESTING ang CERTIFICATION

FIELD PARAMETER FORM (CC2)

ETCJOB #
Sample Point

3R 3208

L LE~1/1 175+ 3714 |

Source Code

Sample Paim 1.0,

Laémlﬂ/

Sampier Type

[$7210.2.09]

PURGE DATE
(YY MM OD)

SAMPLING METHOD:

STAAT PURGE
12400 Hi Clock)

FIELD PROCEDURES

[+ ]

Lo oo

ELAPSED HRS

WATER VOL. IN CASING
{Gallons)

VOLUME PUAGED
(Galions)

L

Sampler Material l ,
Tubing Material l l

A-Submersible Pump
B-1SCO
C-8Bladder Pump

A-Teflon
B-Metal

A-Tetlon
B-Tygon

D-Dipper/Bottle
E-Bailer
F-Scoop/Shovel

C-PVC
D-Plastic

C-Polyethylene
D-Silicon

X-Other

(SPECIFY QTHER)
X-Other

(SPECIFY OTHER)
X-Other

{SPECIFY GTHER)

Sampie Composited LYIN l

Procedurs/Proportions

FIELD MEASUREMENTS

I‘L , , Well Depth (f1)
[ 1 | Sample Depth (non-well)(ft) |__| |

L 1]

L1 |
L 1|
L[ |

Well Elevation (ft/msl)
Depth to Ground water {ft)

Groundwater Eievation (ft msl)

|
L L L

st [ | |em st Ll L | ] ] ymem o | L] |
ph spwC. cond. {othes paramaien vahse {
anal L L [ Jem g | | | ] | | umem Ll L
ph spec. cond, (other parametes value ] unlty ’
sl | | Jso a4 [ | | [ ] gmem | L)L
ph spec. cond, {othes paramales) valus unily f
anl L L 1" Jeo ah [ ] | | | | smem | ] ;
ph spec. cond. (athes parameten ralue units f
LI 1 [ Jea Ll b Jwmw ,
Sample Temp Turbidity !
FIELD COMMENTS j
Sample Appearance:
Weather Conditions:
Other: f':
e
é;;‘;{’z‘"’g- ) i

Ty oL,
@ e - e

B FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered

Sampfer:P_qu//U 62474// *(7'}'} LT
{Print} i
I certify that sampling procédures were in accordance with applicable EPA state and corporate protocols.

7/2/%)  Tagiy 2y
{Oate),  { {Slgnature) ﬂ !

Employer.

——

ORIGINAL



ENVIAONMENTAL TESTING and CERTIFICATION Seal No. _¢&@ 35‘5‘/2 ETC Job# BB36 26

}2AIN OF CUSTODY FORM (CC1) ™AL 1 ieseated_08 July 19878, BG~

— T

L-ompany: LMS Attn.: Leo rna'rd Bill inqsley
-'a; fity/Site: Phone:
‘ Address:
,% SAMPLE IDENTIFICATION
acility: L
{ FaciityiSite Cooe (Qptional Samgle Point Descriptions)
a ble point: BHB=131_ 12131 ¥Y88| (21021418 2190 |1 |
Source Code Yaour Sample Pont 1D Start Date Start Time Elzpsed Hours
~— (Hrom below} {left ushity) {YYIMMIOD) (2400 hr. clack) {compasiie)
4 irce Codes:
\ :IE .y Qutfall ... ... (0) BottomSediment....(B} Surtaceimpoundment....(l) LeachateCofleclionSys...,  {C) Other ................. X
Soil ...(S) RiverStream, .(R)  Generation Point ., . . {G) Treatment Facility ...... M Lake/Qcean ............... {L} Specify
[ SHUTTLE CONTENTS
L BOTTLE . SAMPLER LAB
No |Type | Size Preserv. ANALYSIS FilL {Y/N) Observations Observations
.

A [S00ML | BAKED|{ PETHY~/IR

L

_—
=

7] F 40ML | BAKED | VOA

P CHAIN OF CUSTODY CHRONICLE

_§;~ Suhuttle Opened By: (print) 4 g rru 5‘?&#@ Date: 7/?/.3_> Time: sz 30
Signature: 2 e Aty Seal#: p %s55—/7  Intact: v
= Tl have received tF;ese maé{rials in good conc;ition from the above person. .
» Name: A ArrY /J) ﬂ(/m Signature: 57%’/4 WJ
. | Date: 7/?/?5/ Time: /700 Remarks: ~
i have rec;ive; these materials in good condition from the above person.
Name: . Signature:
] Date: Time: Remarks:
=L. Shuttle Sealed By: {print) Date: Time:
4 Signature: Seal # Intact:
jLJUSEONLY Opened By: FALA FLad Tod ) pate: 7}/ ‘fJ/ £ Time: __7.0°_




ENVIRONMENTAL TESTING and CERTIFICATION

FIELD PARAMETER FORM (CC2)

ETCJOB#

BB 36 24

Sample Point

8] B=131 1 /73474 0K

Source Code Sample Paint 1 D

21620 |z 4

START PURGE

PURGE DATE

FIELD PROCEDURES

Lo

ELAPSED KRS

WATER VOL. IN CASING

L1

VOLUME PURGED

(YY MM DD} 12400 Hr Clock) (Gailons} (Gallens)
SAMPLING METHOD:
A-Submersible Pump D-Dipper/Bottie
Sampler Type B-ISCO E-Baiier X-Other
C-Bladder Pump F-Scoop/Shovel (SPECIFY OTHER)
Sampler Material | | Aimio SEe
a e . N H -
p B-Metal D-Plastic X-Other SRR OTER
. R A-Tetlon C-Polyethylene
Tubing Material 8-Tygon D_smgon y X-Other

Sample Composited I YIN |

{SPECIFY OTHER)

Procedure/Propartions

T

Well Elevation (ft/msl)
Depth to Ground water (ft)
Groundwater Elevation (ft msl)

FIELD MEASUREMENTS

I O

N I

Well Depth {ft)

[_I_L_l_l_]__] SampleDepth(non-well)(ft)1 | |

STV N v I O B N - S T I O I I
gh spac, cond, {other paramaetesr) velue unity
ongl | | | Jom g L L | | | |imem | Ll
ph spec. cond. (other parameten valus usits
aal L | | [ gq [ ] | | | |awen | O I O I O O
ph spac. cond. {other paramater) valus units
anl L [ | Jeo g [ | | | | Jawn | I O I
ph spes. cond. {othar paramater} value unita
Ll [ | Jeo LI L [ [ww
Sampie Temp Turbldity
FIELD COMMENTS
Sample Appearance:
Weather Conditions:
Other:

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered

Sampler:

Employer:

L/7S

(Print}

g I";Zf ,5)147///:91

| certify that sampling procedures were in accordance with applicable EPA state and corporate protocols.

>/5/3>

(Dale) 7 (Signature)




fAIN OF CUSTODY FORM (CC1) ORIGINAL Date Sealed _08 July 1987 By: _BG~

Y FIEINSTIY

PAEY T M Pl

1V QI b P IIT I M T IAIEY

DeaINO., 2 0 23 .2 F L EiICJOD# B820 L /

10 a5

. Company: _LMS Atin: _Leornard Billingsley

==cility/Site: Phone: .
Address: i

_ 34

1_ SAMPLE IDENTIFICATION i

= ] T ja

“acilit l(rf LP] ST |

Y:

' - FacoilliSue Coae 1Optional Sampie Poinl Descriplions) :
5 nple Point: B-A=131 1/ R I/_'?I'ﬁ;l 82161710,8 1t 2148 |1y | $a
' Source Coge Yaour Samptie Pount D Start Date Start Time Elapssd Houts .

{liom below) {telt jusiity) Y YIMMIOD) {2400 hr. clock) icomposie) ITU
f ource Codes: ] l
Pofell LWy Cutall... ... {0} BollomSediment....(B) Surfacelmpoundment....(l} Leachate CollectionSys.....{C) Other ... ... .c.ciiivunen.. 1541
“uoil ...{S) River/Stream..iR]  Generation Point ....{G) Treatment Facilily ...... (T} Lake/Ocean............... (L) Specily -Sa
SHUTTLE CONTENTS -
i BOTTLE _ SAMPLER LAB
"No[Type| Size | Preserv. ANALYSIS Flit. (YIN} Observations Observations w
|
D
_ A [500ML| BAKED| PETHYZIR / le
. !
_21 F | 40ML | BAKED| UoA /
1s
: 2r
| - i
_!é . 3r
1 ‘f_ . |
; 4 4t
i
|
|
1 f—
- !
i ,
T
. CHAIN OF CUSTODY CHRONICLE W
: h : int te: ime: :
iy Shuttle Opened By: (print) larry /33; ,%/&m Date 7/7/‘5'7 Time: /! 3 P
Signature: -~ Seal#: 09 55—/, Intact: < I
I have received these malerials in good condition from the above person. - t
' Name: ’ Signature: :
2. L Arry LBer7Zres) 9 '{ﬁ/”yyf/f/ W -
Date: 7/@‘/'{"'7 Time: /702 Remarks: '—
7 rd
| have received these materials in good condition from the above person, I"
: Name: Signalure: =
. F
. -
Dale: Time: Remarks: S
]
2 Shuttle Sealed By: (print) Date: Time: _
o Signature: Seal #: Intact: s

AB USE ONLY Opened By:

EaTIR N B Dy o o B ol 73

'1/?/,?"7 Time: __ /0D =

/e 2

?L;I_WM pajfn‘ﬂ Date:
®

Treyarmy e

CCAl M 8

‘3"/ 7. PYatla) e SN —



—

ENVIRONMENTAL TESTING and CERTIFICATION

ETCJOB # BR 3627
Sample Point  L3] ) R T
Source Code Sample Point 1.0

YELD PARAMETER FORM (CC2)

FIELD PROCEDURES

— 7 o014 I N N Lot
PURGE DATE START PURGE ELAPSED HRS WATER VOL. IN CASING VOLUME PURGED
' (YY MM DD} 12400 Hr Clock) {Gallans) (Gallons)
 _JAMPLING METHOD:
i A-Sutmersible Pump  D-Dipper/Bottla
i lampler Type ! ] B-ISCO E-Baller X-Other
_J b, C-Bladder Pump F-Scoap/Shovel {SPECIFY OTHER}
§ ler Material 1 l o orve X-Oth
‘I amp B-Metal D-Plastic -Other SPECIFY GTHER
. A-Teflon C-Polyethylene .
in r .
ubing Material I | B-Tygon D-silicon X-Othey T OTER

'} sample Gomposited | i |

Procedure/Proportions

[
i _|.."Well Elevation (ft/msl)

Depth to Ground water (ft) [ I I [ l ] ] l
——;:!-}:Z_GroundwaterEEevation(ftmsl) I 1 [ | l l I

— e N P S < S E  ( O  y
O =S N O 0 O I O O
. _}rdl [ L | Jeo a¢ L] | olM| | ame% TP v—— L ]uluel L lu..n.l
——atn || L [_Jeoan L L_L | %% L S I N Lunm{
= L | e Ll ] ] fwm

‘- Sample Temp Turbidity

|

FIELD MEASUREMENTS
| L L 1 ] wenpepthey

I
l SampleDepth(non-well)(ﬂ)| | I

L]

A1
|

| _Sample Appearance:

FIELD COMMENTS

WNeather Conditions:

__Dther:

N-‘

\

i
il

—:—FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered

———_Sampler:
i {Pring}

i
= >R /T

Lo rzy Lutliey

Icertify thal sampling procedures were in accordance with applicable EPA state and corporate protocols.

Employer:

—1Dagy ¢ 4 1Signature)

{

%4
4

LhS

e

ORIGINAL



SUSCONTEACT LOGLINK: R 3
REQUEST FOR ANALYSIS 29
and SAMPLE CHAIN OF CUSTODY MATRIX:_ SojL.

NAME OF SUBCONTRACT LAB: C hé wn
ETC JOB NUMBERS: mpE2684 _onaea] QO3 & G369

TURNAROUND IN DAYS: NOR P DATE DATA REQUIRED: 7?-/19-8%
(If deadline cannot be met, contact ETC Subcontract Group).

Send invoice, bill and reports to : ETC Subcontract Group
(201)225-6746 or 6753

T N T T TN AT EE ML AT M e D AR R WD e e o U N sk B R S e T e ee MR NP M e A e dm e G e e A W e e e e e = e e

Please perform the analyses requested below:

Acidity Alkalinity Ammonla (NH3)
Ammonia{dist) Bicarbonate BOD(S5 day)
Bromide Carbonate Chloride
Chem.Oxygen Den. Chromium+6 Pecal Coliform
Total Coliform Color,apparent Cyanide,total
Fluoride Formaldehyde(UV) Hardness
Nitrate(N0O3) Nitrite{NO2) KN
Odor 011 & Grease(grav) T.0rganic Carb,
.~ Pet . Hydro(IR) Pet .Hydro(grav) . Phenolics,tot.
Phenolics{Sug/1) Phosphate(ortho) Phosphate(total)
Phosphorus(tot.) Silica(dissolved) Sulfate(SO4)
Sulrfide(S) Sulfite(S503) Surfactant (MBAS
Solids,Total . Solids,Tot. Diss. Sclids,Tot.Setl.
Solids,Tot. Sus. Solids,Tot. Vel. Turbidity
Gross Alpha,Beta Radium 226 Radium 228
Others:

Chain of Custody Section for Couriepr Pick up a T,
Sample(s) Relinqui?ffd by:(ETG) >%{494hrLlu— 7 O
Time: 7 n ase: 7 -G £ 7

Sample(s) Received by:
Time:_ (.20 PM Date: +-9-87

Chain of Custody Section for Sending Sample from ETC

Sample Shuttle sealed by :
Date: / / Time: Seal Number:

Sample Shuttle opened by :
Date: / / Time: Seal Number:
Was the Seal intact? Are the shuttle contents in good

condition?

Chain of Custody Section for Returning Sample to ETC

Sample Shuttle sealed by:
Date: / / Time: Seal Number:

Sample Shuttle opened by :
Date: / / Time:

- - T ] J R R T ]

Seal Number:
Ava +ha chnttla rantante in good




¥ s T = T

UN OF CUSTODY FORM (CC1) “F°™A piieseated_08 duly 19878, EG-

mpany: __LHS _ Attn: _Leornard Billingsley
ityfSite: Phone:
. {dress:
i SAMPLE IDENTIFICATION
@ y-
i, |
ity: Mmm_' |
FacillytSite Code {Optignal Sample Pornt Descriptions)
r
e point: ISHB=12 1 1 15— 17veth (1710120018 Li31010) L4 1 ]
Source Code Your Sample Point IR Start Date Start Time Elapssd Hours
tirom below} {ielt justity) YYiMMIpDy - {2400 hr. clock) (compaostie)
~7e Codes:
j LW Outtall....... {0) BoltomSedimant....(B) Surfacelmpoundment....{l) LeachaleColeclionSys.....(C) Olher .................c.....
‘..18} River/Stream. {R) Generation Point .., .(G) Treatment Faclii‘ly ...... Ty Leke/Ocean ............... (L) Specify
SHUTTLE CONTENTS
L BOTTLE N SAMPLER LAB
o ANALYSIS
Lilype Slze -Presery. FIn. (YIN} Observations Observations

A 500Ml BAKED| PETHY/IR

* /
“F 1 4oml BakeED| oA —

oo ety

g

O

adl ¥ I
‘-!— X
|

b

CHAIN OF CUSTODY CHRONICLE

7 Shuttie Opened By: (print) / arry Et:.'f//-v:n Date: 7"7/87 Time: 1732

"-ISignature: Ay R oA Seal#:z_mtﬂé Intact: 3~

- V1 have received these mbferials in good condition from the above person.

5IName: 5&/‘/’7 5@#//&7 Signature: —% Mw

' Date: 7/‘%/37/ Time: /300 Remarks:
1 have received these malerials in good condition from the above person.
Name: Signature:

. Date: Time: Remarks:

+
LShuttle Sealed By: (print) Date: Time:
LSignature: N ~ ‘ Seal #: intact:
L_lse ONLY Opened By: 77\% we [ d pate: vALNES! Ttme: __ /0>

TLE # /103 TEMP, *C ¥ seaLs B 1T COND. o -4




[

%__:_ ENVIRONMENTAL TESTING and CERTIFICATION ETCJOB # BB 3172 8

FIELD PARAMETER FORM (CC2) sample Point _ 15| 181m1<1 L1527

FIELD PROCEDURES

21002608  i3ad Lo | Lo ] HEEEEN

PURGE DATE START PURGE ELAPSED HRS WATER YOL. IN CASING YOLUME PURGED
. {YY MM 0D 12400 Hr Clock} (Gallans) ' (Gallons)
| SAMPLING METHOD: -
) A-Submersible Pump  D-Dipper/8ottle
Sampler Type [ B-ISCO E-Baller X.Other
C-Bladder Pump F-ScoopiShovel (SPECIFY OTHER)
Sampler Material I A-Jetlon oPve X-Oth
_ p B-Metal D-Plastic -Other SPEST OTHER;
. . A-Teflan C-Polyethylene
— Tubing Material | I B-Tygon OSilioon X-Other

(BPECIFY OTHER)

-+ Sample Composited I YIN I

Procedure/Pioportions

.

_ ~ FIELD MEASUREMENTS
© Well Elevation (ft/msl) LL L1 L [ ] wenpeptny S Y O
Depth to Ground water (ft) [ l | l 1 | l Sample Depth {non-well) ({) { I J l l l
" Groundwater Elevation (ft msi) I | ! l 1 l I
st L[ [ Jem o L] [ [ | |5 | [ N
ph spec. cond. {othar paramaten valus units
—ondl L L | Jom ppg [ ] ] | | ] aem | L LIt
ph spec, cond. {other paramaeters} velus unlis
agl | [ | oo 3¢ | [ | [ |amen L O O I
. ph spec. cond. {othar paramalen L unite
atnl L L | Jeo o an ] | | ] ] fmem | I I S A
ph spet. cond., {other parametesn valus units
LI 1 ] Jea Ll L] Jwmw
Sample Temp Turbldity

FIELD COMMENTS

Sample Appearance:
Weather Conditions:

Other:

~ FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered

H
]
1

f

{Print)

-~
Sampler: rld/‘/j/ /573024/2&4 Employer: L/es
| certify that sampling procedures were in accordance with applicable EPA state and corporate protocols.

2K/8>  pry Loty

Dag;  ? Signalire) (/ T
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SUESCONTRACT LOGLINK: R 2
REQUEST FOR ANALYSIS X 29
and SAMPLE CHAIN OF CUSTODY MATRIX:  Soft

NAME OF SUBCONTRACT LAB: C heﬁguﬂ
ETC JOB NUMBERS: _mEA26R4& _oodea]l OOIR & 03639

TURNAROUND IN DAYS: MO R A DATE DATA REQUIRED: ?-/9-87F
(If deadline cannot be met, contact ETC Subcontract Group).

Send invoice, bill and reports to : ETC Subcontract Group
(201)225-6746 or 6753

ﬂﬂﬂ--——‘-—-—--—‘ﬁﬂﬂ-ﬂ--—-n-—--ﬂ-ﬂ—ﬂ-----—-U-“ﬂ&-‘-w—--—--——--h&#.

Please perform the analyses reguested below:

Acldity Alkalinity Ammonia (NH3)
Ammonia(dist) Bicarbonate BOD(S day)
Bromide Carbonate Chloride
Chem.Oxygen Den. Chromium+6 Pecal Coliform
: Total Coliform Color,apparent Cyanide,total
Fluoride Formaldehyde(UV) Hardness
Nitrate(NO3) Nitrite(NO2) TKN
Odor 0il & Grease{grav) T.0rganic Card.

Pet.Hydro(IR) Pet .Hydro(grav) Phenolics,tot.
Phenolics{5ug/1) Phosphate(ortho) Phosphate(total)

Phosphorus(tot.) Silica(dissolved) . Sulfate(SOU)
Sulfide(S) Sulfite(S03) Surfactant (MBAS
Sollds,Total 4 Solids,Tot. Diss, Solids, Tot.Setl.
Solids,Tot. Sus. Solids,Tot. Vol. Turbidity
GCross Alpha,Beta Radium 226 Radium 228

- Qthers:

Chain of Custody Section for Courier Pick up at ET
Sample(s) Relinquiiard by:(ET?g. AL A O a L1
Time: 2L 7o a%e: 2 =447

Sample(s) Recelved by:_ =) ¢ jy e
Time: (4. 20 PM - Date: 7-9-87

Chain of Custody Section for Sending Sample from ETC

Sample Shuttle sealed by :
Date: / / Time: Seal Number:

Sample Shuttle opened by :

Date: / / Time: Seal Number:
Was the Seal intact? Are the shuttle contents in good
condition?

ETC

Chain of Custody Section for Returning Sampile to

Sample Shuttle sealed by:
Date: / / Time: Seal Number:

Sample Shuttle opened by @
Date: / / -Time:"'—_"—'__n-:-sse} lj}‘mES?: bk mmbs L onnd




e VWl WAAR T T " ™ G

L

— 1 HAIN OF CUSTODY FORM (CC1) OFIGINAL 1 e Sealed 08 July 1987 gy _BG/

Company: _LMS Attn.: _Leornard Billingsley

icility/Site; s Phone:
, 1 Address:
f SAMPLE IDENTIFICATION

\
I Icitity: L(HM] PiF) I\YIULS rrf—. L] L
FactrtyiSrie Code {Optional Sampfe Poinl Descripirons
[ | mpte Point: KIHA-121 | 121~ 1 78] 81719,7]25) /31037 1|
% Source Code Your Sample Point 1D Starl Date Start Time Efapsed Hours
{from balow) ilell jushity) {YYIMMIDD) (2400 hr, clock) icamposile)
.. | ‘ource Godes:
( fell .. (W) Quttalr., ... .. {C)  Bottom Sediment L. B Surface Impoundmaent. .. .()) Leachate Collection Sys.....(Cy Other ... .................. {X}
{ Wit ...(5} River/Stream. (R Generation Point ... {G)  Trealment Facility ,..,.. Ty Lake/Ocean............... L} Speciy
SHUTTLE CONTENTS

[ BOTTLE , SAMPLER LAB
[ o Type Size Presery. ANALYSIS FIHL (YIN) Observations Observations

| A [S00ML | BAKED| PETHY/IR -

| F | 40ML{ BAKED| voa —

CHAIN OF CUSTODY CHRONICLE

Shuttle Opened By: (print) Larrey @Hﬁ//cfu Date: @ Time: //36
Signature: < Seal#: g4 xs5—35—/] Intact:

R

ol

L ,
_ I have received these m{atérials in good condition from the above person. P
: Name: g Signature: W
-1 loarry /5 %% ] Rares oA
w’ . i N
Date:_ﬁ ‘7/3’/37 Time: / 3/3“/ Remarks:
rd rd

| have received these materials in good condition from the above person.

Name: Signature:
Date: Time: Remarks:
Shuttle Sealed By: {print) Date: Time:
L l‘ Signature: SeafI#: Intact:
| JUSEONLY Opened By: mxﬁ A P'Ofﬂf—g‘f_ Date: 7/53 } 1 Time: AR

—

UTTLE # L LO3 TEMP. °C e SEAL¥ ____F5 S /7. coND. 0./



FIELD PARAMETER FORM (CC2) sample point _ 13] |8=12_1 76 PEE| |
FIELD PROCEDURES

821000608 [z 05t Lo Lo Lo

PURGE DATE START PURGE ELAPSED HRS WATER YOL_ IN CASING VYOLUME PURGED
YY MM D) 12400 Hr Clock) {Gallons) {Gaflons}

SAMPLING METHOD:

RS ——————

I A-Submersible Pump  D-Dipper/Botile

Sampler Type B-ISCO E-Baller X-Other
: - C-Bladder Pump -F-ScoopiShovel {SPECIFY OTHER)
' , A-Teflon C-PVC

Sampler Material B-Metal D-Plastic X-Other

’ {SPECIFY OTHER)
. . A-Tetlon C-Polyethylene
Tubing Material | [ B-Tygon D-Sllicon X-Othe:

™ Sample Composited [YINI

{SPECIFY OTHER)

Procedure/Proporiions

FIELD MEASUREMENTS
Ll 4 1] welipepthny L] I
I [ I l I l Sample Depth {non-well) (ft) LI l l , '
[

.

Well Elevation (ft/msl)

Depth to Ground water (ft) [
i Groundwater Elevation (ft msl) L

= ENVIRONMENTAL TESTING and CERTIFICATION ETC JOB # BB 3429 K

SN e S e

ormb L L e Lo L w1
ol LL L Jeo oa LI L L1 Jimm LTI 1]L |
ard || ,,'., [ Js™ g [ | I“IM . I S | ] !""“J l lel
anl L1 Jom an [ N I < | SUS—— S )

Ll 1] Jea L L 1 Jwmw

L, Sample Temp Turbidlity

| FIELD COMMENTS

Sample Appearance: '

" Weather Conditions:

] Other:

|_FILTERING: Use Chain of Custody (CC1) to indicate which botlles were fiored

' Sampler:

i Z < 7 5%%445'47 Employer: [—;ﬂfuf

Eo certify that sampli‘yocedures were in acgcordance with applicable EPA state and corporate protocols.
L[ =/ Wm -
7 —

iDatd] {Srgnaturg)

ORIGINAL

-



SUECONTERACT
REQUEST FOR ANALYSIS
and SAMPLE CHAIN OF CUSTODY

LOGLINK: 2 239

MATRIX: SolL
NAME OF SUBCONTRACT LAB: C huun

ETC JOB NUMBERS: MBD6RE _onaes] Q036x; S (3639

TURNAROUND IN DAYS: O PA DATE DATA REQUIRED: 7?-/9-8%
(If deadline cannot be met, contact ETC Subcontract Group) .

Send lnvoice, bill and reports to : ETC Subcontract Group
(201)225-6746 or 6753

---------’-&——--—-_-‘--“-_--‘---------ﬂ-----“---“——--------—““--m

Please perform the analyses requested below:

Acldity Alkalinity Ammonia(NH3)
Ammonia(dist) Bicarbonate BOD(S day)
Bromide Carbonate Chloride
Chem.Oxygen Den. Chromium+6 Pecal Coliform
Total Coliform Color,apparent Cyanide,total
Fluoride Formaldehyde{UV) = Hardness
Nitrate(NO3) Nitrite{NO2) KN
Odor 041 & Grease(grav) T.Organic Card.
1~ Pet.Hydro(IR) Pet.Hydro(grav) Phenolics,tot.
Phenolics(Sug/1) Phosphate(ortho) Phosphate(total)
Phosphorus(tot,) Sillca(dissolved) Sulfate(SCH)

: Sulfide(S) Sulfite(S03) Surfactant (MBAS
Solids,Total - Solids,Tot. Diss, Solids, Tot.Setl.
Solids,Tot. Sus. Sollds,Tot. Vol. Turbidity
Gross Alpha,Beta Radium 226 Radium 228

Qthers:

—————----—————-----——------------‘---‘-——-—----——--------—----———-

Chain of Custody Section for Cour%gg,?icg up at %%;
Sample(s) Rel@nqui?53d by:(ET%). AL AN a

A - 2
Time: <7 E‘\Q: .7'-—4-—-:“'7
Sample(s) Received by: -
Time: 4. 20 PM Date: £-9-87

Chain of Custody Section for Sending Sample from ETC
Sample Shuttle sealed by :
Date: / / Time: Seal Number:

Sample Shuttle opened by :
Date: / / Time: Seal Number:
Was the Seal intact? Are the shuttle contents in good
condition?

Chain of Custody Section for Returning Sample to ETC
Sample Shuttle sealed by:
Date: / / Time: Seal Number:

Sample Shuttle opened by :
Date: / / Time: __ Seal Number:




—

APPENBIX D
LABORATORY RESULTS
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. o i
ETC ENVIRONMENTAL
TESTING and CERTIFICATION

T o S e G e A e B

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volatile Compounds -~ GC/MS Analysis Data (QRO1)

Eiapaed
T:me . Haurs .: ;

AUG 13,

1987

.. QC Matrtix Spike“

Unspiked

A Jangid required diiution, due te the rature of the matriz, Which rasitad in thise wlevdeas adLy,

N

. Concen, . %
v | .Sample . [ . Added Recav
e o uglkgi b ug/kg P
3V Benzens 18.0 g8 ND 80000 102
25V Toluene 18.0 103 278000 90000 58
m-Xylene 15.0f 112 133000 75000 60
o+p~Xylenes 30.0 110 99400 150000 85
Methyl tertiary butyl ether 80.0 93 ND 450000 113




r___,_,,_ {_______ [ :,. . _.A._ i l R (_-__ﬁ__.

et e, L
E? kl TESTING and CERTIFICATION

2 SI.E:1

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR 20)

Chain af Cusmdy Data Required for ETC Data Management Sum mary Heports

BB3903 GENERAL HUTURS

1 SB- -4 15- 16 87070 0900 0

- . Elapsed
L Sample Pé:m Date . Time " Hours

Lkl

I e use'd_.; 204 Lower Upper
‘ VOLATILE FRACTION (GC/MS)
| Toluene-D8 .250 97 81 117
p-Bromofluorobenzene 1250 99 | 14 121
1,2-Dichloroethane-D4 .250 104 70 i2]
~' ACID FRACTION (GC/MS)
Phenol-D5 - - 24 12
2-Fluerophenol - - 25 12
2,4,6-Tribromophenol - - 19 122
BASE/NEUTRAL FRACTION {GC/MS)
Nitrobenzene-D5 - - 23 120
2-Fluorobiphenyl : - - 30 115
Terphenyl-D14 - - 18 137
PESTICIDE/PCB FRACTION {GC)
Dibutylchlorendate - - 200 150
ey oo .

2,

1987




TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Conventional Analysis Data (QR10)

i ETC Sample ‘No,

JUL LV,

1307

NPDES -
Number '

Petroleum Hydroecarbons (1R)

210 5

fra D RS e L s e o,




TTET TR s w s wesy W RIW RS bl oL HEV. 1

TC
Subcontracted Analytical Results ETC Job,,|/@[£[ L1503

»1D: /’ny’%-gl Facnl:tyl I | | lSampEePomt' !_"“L L1 LLI ]|

[ imitted by: SN//JHYUA[ ; {Facility Code) ' "Source Code (Sample Point 10,
f?../é -8 7 DateSampled: L1 | 1 | | | Time sampled: L_L_ 151 | |
4 el 7 B H M M

Line
No.

Y Y MM DD
Units Of
Parameler Table |Measure Value MDL Comments

METALS

Arsenic QR 05, 41 ug/l 50

Barium A ORAT | gl e s b oo | o 150

Cadmium QR 05, 41 ugl! ‘ 10

Chromium QRO5, 411 “wph £ 20y &5 L. 'AD

Lead QR D05, 41 ug/! 50

Mercury : .| OROS, 41 | srugh - B S Xedadip R 4 - T 92 o

Selenium : QR 05, 41 ugl 10

Sliver QR 05,41 | -zough 8 e st ee 1 075 F4p

iron QR 41 ug/! 30

Slolmi~|lolois|wlmla

e

" ._...h .:’n.h wen] TEE R

Manganese QR41 -{ =5ugh -

—h
-t

Sodium QR 41 ugh 10

iy
N

Antimony QRO5 | wght {0 -n.. o.C

e
w

Berylium QR 05 ug/! 10

dy
u

Copper QR 05 ugh e s 20

-
(5]

-
=4

Nickel QR 05 ugfl 60
Thallium QR 05 wgn | o o

-
-~y

Zinc QR 05 ug/t 5

fy
o]

Boron UL I N IR

-
in]

Calcium . ugil

Magnesium ) ug/! 4

{
LS RE,S ]
- [

Aluminum ' ug/l

[
LV

Chromium, Hexavalent ug/l

A%
%]

Cobalt ug/t

l._
N
-

Molybdenum ug|

Ny
n

Potassium ug/!

M
N

Strontium ugh © ) s o o

r
~i

Tin ugll

]
[+=]

Vanadium wgh |

/) . , "
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. ETC ENVIRONMENT AL . -
TESTING and CERTIFICATION

AUG 13, 1987

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volatile Compounds - GC/MS Analysis Data (QRO1)

Chain of Custody Data Required for £TC Data Management Summary Reports -

: :”;, Elapsed

Hours

.- QC Replicate.s., . QC Matrix Spike
~openk - | Unspiked i Conéden, . %
Fo | ‘. . } : . . A Lowf RecoV Sample 't Added Recov
o Gauglkg . _ ug/kg . f.iu kg foiesoboougfkg ioug/kg
3V Benzene ND 4400 ND 18.0 98 ND 90400 102
25V Toluene BMDL 6000 ND 18.0 103 278000 90000 58
m-Xylene BMDL 10000 ND 15.0 112 133000 15000 a0
o+p-Xylenes BMDL 10000 ND 30.0 110 29400 150000 85
Methyl tertiary butyl ether ND 10000 ND 30.0 93 ND 450000 113

A Jomkte rrouired difutien, sue Te the nature of the watrln, WATER reguited in thece olavdted MOLS.

n
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ETC

TESTING and CERTIFICATION

P [ e

ENVIRONMENTAL

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

Chaln of Custody Data Required for ETC Data Managgmem_summgfy Re

ports

SEP 2,

o s, Control} Limits, .

Compound’ '
R S win Lower_ A Upper B
VOLATILE FRACTION (GC/MS)
Toluene-D8 .250 101 81 nzy
p-Bromofluorobenzene .250 103 74 121
1,2-Dichloroethane-D4 .250 107 70 121
ACID FRACTION (GC/MS)
Phenol-D5 - - 24 113
2-Fluorophenol - - 25 121
2,4,6-Tribromophenol - - 19 122
BASE/NEUTRAL FRACTION (GC/MS)
Nitrobenzene-D5 - - 23 120
2-Fluorobiphenyl - - 30 115
Terphenyl-D14 - - 18 137
PESTICIDE/PCB FRACTION (GC)
Dibutylchlorendate - - 20 1500

9 ATR {PA Lontrol Limine

"t Rdvisory Limats bniy

1987
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TABLE 1: QUANTITATIVE RESULTS and QUALITY ‘ASSURANCE DATA

Conventional Analysis Data (QR10)

JUL 20,

1987

Petroleum Hydrocarbons

{IR)
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Environmenta! Testing and Certification Corp. REY

Subcontracted Analytical Results ., Jot;#[[gj/»}| fM;ﬂp,/[

E.ab 1D: M
f S' ,fz , ; :” Facility: I_L | I [ l I ’ ] l [ Sample Point: L_J - [ | ' J ! ] I l I I
i britted by: {Facihly Code) . Source Code {Sampie Ponr 1D,

Date: ?‘ /‘é- 6‘7 patesampled:L | | | | | | Time Samplﬁ.cﬂH | H[=|M|M[ _

Y Y M M 00
Line Units Of
No. | Parameter Table {Measure Value MDL Comments

METALS

1 Arsenic QR 05, 41 ug/ 50

-} Barlum - QR 41 ugh s s S v e)es 50150

3 Cadmium QR 05, 41 ug/! 10
4 | .Chromium QRO5,41 | .ugh . 7 vy b ie | - = A0
5 Lead QR 05, 41 ug/l 50
6| Mercury OR05,41 | wp - " Sl a0 2 902 -
7 Selenium QR 05, 41 ug/! 10
. .8 | .Silver . QR 05, 41 -.';rugll AR T

g lron QR 41 ugi 30
1G - | Manganese . ~OR41 gl A T RS et I ]
11 Sodium QR 41 T ougll 10
12 Antimony . QR 05 -ugll )
13 Beryllium QR 05 ug/! 10
t 14 | copper QR 05 ugh ~° 20

15 Nickel QR 05 ug/! ' 60
{ 16 | Thallium R QR 05 ug/! R

17 Zinc QR 05 ug/i 5
18 | Boron ' - g .4 - . e
19 | Calcium ‘ ug/l '
20 ‘| Magnesium | ugn
21 Aluminum ugll
22 Chromium, Hexavalent ugll
23 Cobalt ugll
24
25
26
27

X

¥

A
‘—F
3

Molybdenum ugl/l
Potassium ug/l
Strontium ug/l T e
Tin ugll
P28 Vanadium .ugil

n ] dmd
T IWIRA I YRR 1) N Y B o W = e

N

47w Pt oo

B T e P AT S LR WA EERIG . { i SER A Sty e By e 3 T o APV
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" ETC f?gﬁNogfnirNg?énFmAnou
AUG 13, 1987
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QRO1)

Chaln of Custody Data Required for ETC Data Management Summary Heports

. E]apsed f
;J_Txme Hours

QQ_Blapﬁ_ang Splkadlﬂ;ank oL Q€ Matrix Spike

NPDES
Numbet

LConcen_ 1. . %. Unspiked | Concen. | %

rieniter]lla vafou

{: Added L Recov Samplet . Added ‘ [Recov
.g:ug/ks ATt sug/lkg L Jug/kg b

3V Benzene 111300 4400 266 228 ND ND 90400 102

18.0 98
25V Toluene 380000 | 6000 563 629 ND 18.0 103 278000 90000 o8
m-Xylene 340000 110000 30800 34800 ND 15.0 112 133000 73000 60
o+p-Xylenes 354000 110000 14200 17400 ND 30.0 110 89400 150000 85
Methyl tertiary butyl ether ND 10000 ND NG ND 90.0 93 ND 450000 3

A Sarple required dilution, dus to the nature of the natrin, which rediited in these tlavcted ADLE.

"




——ETC

ENVIRONMENTAL

TESTING and CERTIFICATION

P

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

Etc Sample Na.

) Cham of Custody Data Requtred for ETC Data Managemem Summary Reports

BB3905~~' GENERAL MOTGRS SR

. $B6 i5- 17 37070 1430 0,

’ smle Po!nl .Dnte CTime  Hours

Elapsed

SEP 2,

. -.Control Limits,

.. Compound 'L%“s“e“q’ K Recovery e T

VOLATILE FRACTIGN (GC/MS)

Toluene-D8 .250 98 81 17

p-Bromofluorobenzene .250 110 74 121

1,2-Dichloroethane-D4 .250 107 70 121
ACID FRACTION (GC/MS)

Phenol-DS - - 24 113

2-Fluecrophenol - - 25 121

2,4.6-Tribromophenol - - 19 122
BASE/NEUTRAL FRACTION {GC/MS}

Nitrobenzene-D5 - - 23 120

2-Fluorobiphenyl - - 30 115

Terphenyl-D14 - - 18 137
PESTICIDE/PCB FRACTION (GC)

Dibutylchlorendate - - 20 150

e oot oo,

1987




. EETT: ENVIRONMENTAL —
TESTING and CERTIFICATION

: JUL 20, 1987
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA .

Conventional Analysis Data (QR10)

Petroleum Hydrocarbons (IR)




Lavavinnwinal jesung ana veruricauoen Lorp, REV

Subcontracted Analytical Results  c1q jon 4yl AIALAG 1A
Facility:[ I l I | i I l [ l iSampIePoint: L_l—l | ' | | l f | |l

ETC

fabiD:

{Facility Code} Scurce Code {Sampte Pant 10,

Submitted by:

Date: _k-/,é-' 8‘7 Date samplea: [_ | | | | | | Tirszamp!ed:[H | H| : |M | M]

Y ¥ M M DD

Line Units Of
No. | Parameter Table [Measure Value MDL Comments
METALS
18 1| Arsenic QRO05,41| ugn 50
! 2 { Barlum = QR4T .| ugh. v dd S 55 wied oo 580 o0
3 Cadmium QR 05, 41 ug/l 10
j 4 | Chromium QRO5,41 | - ugh of @ &n (oo f- 1 40
I‘ ] Lead QR 05, 41 ug/l ) 50
_ 6_ | Mercury QRO5,41 | “wgh 7 ZDZEHE L[V ipg -
r 7 Selenium QR 05, 41 ggll ) ' . 10.
it 8 | Silver QRO5.41] -ug/ .o Sl En O] - eqp
9 lron QR 41 ugfl 30
- 10 | Manganese QR41 | “ught ]  RINETE T ey
{ 11 _ | Sodium QR 41 ug/! 10
12 | Antimony QR 05 ug/l '
) 13 Beryilium QR 05 uall 10
| 14 | Copper QR 05 ugh 77 - T o
‘ 15 | Nickel . QR 05 ugf! 60
16 | Thallium QR 05 ug/l Nt
| 17 | Zinc QR 05 ug/! 5
E 18 | Boron ug/l R BN
19 Calcium . ug/l
oy 20 | Magnasium ) ugll .
[ L. 21 | Aluminum : ug/! ‘
; 22 | Chromium, Hexavalent ug/l R I
! I 23 | Cobalt ugli
g 24 | Molybdenum ught Lo
i 25 Potassium ugfl
; ! v 26 Strontium ug/l : RS
i i 27 Tin ug/l
; 28 | Vanadium uglt G R
L 3 , .
. VaROZL AR OTERBDLS MaJK3 1
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ETC ENVIRONMENT AL
[ TESTING and CERTIFICATION
AUG 7, 1887
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volatile Compounds - GC/MS Analysis Data (QRO1)
L - Cham of Custcdy Data Requ:red for ETC Data Management Summary F!epcrts
-+ BB39OE " GENERAL MOTORS - - i GHFBTUST | sl 1315 870709 1605
ETCSampIe Fac:lny n'.Sample Pomt Date Time “henre
] ‘;(“:Result‘s‘_‘ b QC Replicate..3'.' QC Blank and Spiked Blank QC Matrix Splke
NPDES i : Blank { Concen. | % |unspiked | Concen. %
Number . .m..'.n.HM,?&‘.“.?,?.“&‘.’".“ i Data iy Added: |Recov. | Sample Added |Recov
RN ug/kg Sleruglkg il e ug/kg .| . ug/kg
kYY) Benzene ND 18.0 102 ND 18.0 102
25V Toluene ND 18.0 101 ND 18.0 98
m-Xylene ND 15.0 108 ND 13.0 104
o+p-Xylenes ND 30.0 105 ND 30.9 104
Methyl tertiary butyl ether ND 90.0 110 ND 90.0 99
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ENVIRONMENT AL
TESTING and CERTIFICATION

R S SEL e e FE v(—..,._.-

FW_ ..... -._h_.'._.‘_:'..:-‘-‘ P f-': :—:;--v.-“f -

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

" BB3906 GENERAL MOTORS

E"IC Semple Na. . Comﬁany

.; . Chaln of Custody Data Required for ETC Data Management Summary Reports

. GMFBTUST  SB-1 13-15 87070 1605 0

Facility

Elapsed

o Saéple'Péint" Date . Time Hours

AUG 4,

”1 | ﬁjcombq0n€  ‘ ﬁgﬁﬁ;;“_:‘ .ﬁﬁiRecerryl? - Contreol Limils
T : g o SRR R :@:;Lower.k bpper

VOLATILE FRACTION (GC/MS)

Toluene-D8 .250- 106 81 117
p-Bromofluorobenzene .250 103 74 121
1.2-Dichloroethane-D4 ., 250 106 70 121

ACID FRACTION (GC/MS)

Phenol-D5 - - 24 113
2-Fluorophenol - - 25 121
2.4,6-Tribromophenol - - 19 122

BASE/NEUTRAL FRACTION (GC/MS)

' Nitrobenzene-D5 - - 23 120
2-Fluorobiphenyl - - £ 30 115
Terphenyl-D14 - - 18 137

PESTICIDE/PCB FRACTION {GC)

Dibutylchlorendate - - 204, 150.
W vy oo ety

1987
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ETC ENVIRONMENTAL
— TESYTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Conventional Analysis Data (QR10)

JuL 20,

1987

Petroleum Hydrocarbons (IR)




- ETC -
L2 Subcontracted Analytical Results ¢ o4 9

-lbID: lX?JXO—g"/ Facili!y:[ 1 I ‘ l [ I I [ I |SamplePoint: L_!“—l | | L] ! l l L]

{Facilily Code) Source Code (Sample Paint 10y

¢ “bmitted by:

ate: 7—-/&- 7 DateSampIed:I L1 TimeSamp]ed;[ | || [ |
- ' H H M M

¥ ¥ MW D D

S Line Units Of
! No. [ Parameter Table |Measure Value MDL Comments
 METALS
1 Arsenic QR 05, 41 ug/l 50
2 Barium QR 41 ug/ = o b 2" 05150
3 Cadmium QR 05, 41 ughi w10
. 4 | Chromium QRO5,41| ~ugh .| —xr=r, o b an .
] 5 Lead QR 05, 41 ug/l 50
“ 6 | Mercury QRO5,41| wgh .| - g @] a2 -]
; 7 Selenium QR 05, 41 ug/l 10
1" "8 | Silver ORO05,41] -ugh : | v, | o =40
“ 9 | iron QR 41 ug/! 30
10 | Manganese QR 41 gl S e e ] S T npg -
‘ 11 Sodium QR 41 ugf! 10
12 Antimony QR 05 ugll - - -
13 Beryllium QR 05 ug/l 10
I 14 | Copper QR 05 ught ™ 20
15 Nickel QR 05 ug/l 60
15 Thallium QR 05 ug!/l :
] 17 Zinc QR 05 ug/l . 5
i 18 | Boron : ug/l ~ '
19 Calcium uq/i
7' 20 | Magnesium C ugll
L 21 Aluminurm ught
T 22 Chromium, Hexavalent ugl!
i 23 Cobait ugli
L 24 | Molybdenum ug/l
25 Potassium ug/!
i 26 Strontium R T U P
{ 27 Tin ug/l
28 | Vanadium ugh - ek
N ; .
} POIROLOUM AYROMBKED MajKat €5 3] - A Mo—<o—
- ! i ’ ’ e N N
Lo e et L e e R Sl e R o A% “ﬁ =
.f 12 3 -
. E3 :
H
L
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ETC ENVIRONMENT AL
- TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds - GC/MS Analysis Data (QRO1)

Cham of Custody Data Required for ETC Data Management Summary Reports
GENERAL" MOTORS :_ = R TUS '"”"is’se -3 13 14 370703

Sample\P_oim .,Date o

1700

Elapsed
_hme Haurs

AUG

13,

1687

NPDES "

-Results QG Replicate . |} QC Blank and Spiked Blank

QC Matrix Spike

R Samplé fequired dilution, dut 10 the neturs of the matrin, which regilzed 1n thave elevauad NDLS.

. : % . JUnspiked | Concen. %
Number . i) | Recov Sample Added - |Recov
: - P “ug k . ug/kg - ug/ka
3V Benzene ND 4400 266 228 ND 18.0 98 ND 90000 102
25V Toluene ND 6000 563 629 ND 18.0 103 278000 90000 58
m-Xylene BMDL 10000 30800 34800 ND 15.0 112 133000 75000 60
o+p-Xylenes BMDL 10000 14200 17400 ND 30.0 110 99400 150000 85
Methyl tertiary butyl ether ND o000 ND ND ND 80.0 93 ND 450000 113




TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

Chain of Custody Data Required for ETC Data Management Summary Reports

AUg

BB3626 = GENERAL MOTORS GMFBTUST  SB-3 13-14 87070 1700EJ 0
: . ‘ apsed
ETC Sample No.. Facility Semple Potat  Date  Time Hours
Compaund Amount % Recovary comtro: timis:
. aﬂSEd . Lower Upper
VOLATILE FRACTION (GC/MS)
Toluene-D8 . 250 100 81 17
p-Bromofluorobenzene , 250 86 74 121
1.2-Dichloroethane-D4 . 250 106 70 121
ACID FRACTION {GC/MS)
Phenol-D5S - - 24 113
2-Fluorophenol - - 25 121
2.4 6-Tribromophenol - - 19 122
BASE/NEUTRAL FRACTION (GC/MS)
Nitrobenzene-D5 - - 23 120
2-Fluorobiphenyl - - 30 115
Terphenyl-D14 - - 18 137
PESTICIDE/PCB FRACTION (GC)
Dibutylchlorendate - - 20n 150

b 1FB EPA Control Linity

Y Ravisory Linits Only

o,

1957
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ETC ENVIRONMENT AL

TESTING and CERTIFICATION

AUG 15, 1987
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Conventional Analysis Data (QR10)

Cham of Custody Data Required for ETC Data Managemem Smnmary Heports i
ENERAL MUTURS GHF BT :

- EJapsed
T1me Hours

NPDES
Numbar

Petroleum Hydrocarbons (IR) 160 5
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Subcontracted Analytical Results

REV. 1

ETC Job #M@Q

_ Facility: l I I l l l | l | | | Sampie Pgint: |_] - [ l | I I | l [ | | I
Submiited by: (Facihty Cede) Source Coge \Samote Prrt O
Date: 7—-/@ - 8 7 Date Sampled: L | | | I ] I Time Sampled: l_l_]._l__l_l

1 — ¥ Y M M D D HoOH MM
Line Units Of
No. | Parameter Table |Measure Value MDL Comments
METALS
1 Arsenic QR 05, 41 ug/l 50
2 Barium QR 41 ug/l 150
3 Cadmium QR 05. 41 ugil 10
4 Chromium QR 05, 41 ug/l 40
5 Lead QR 05, 41 ug/l 50
6 Mercury QR 05, 41 ugh 0.2
7 Selenium QR 05, 41 ug/l 10
8 Silver QR 05, 41 ugil 10
9 Iron QR M ug/l 30
10 Manganese QR 41 ug/l 20
11 Sodium QR 41 ug/l 10
12 Antimony QR 05 ug/l
13 Beryllium QR 05 ug/l 10
14 Copper QR 05 ug/l 20
15 Nickel QR 05 ug/l 80
16 Thalllum QR 05 ug/l =
17 Zinc QR 05 ug/! 5
18 Boron ug/l
19 Calcium ug/t
20 | Magnesium ug/l
21 Aluminum ug/l
22 Chromium, Hexavalent ugll
23 Cobalt ug/!
24 Malybdenum ugil
25 Potassium ug/l
26 Strontium ugh!
27 Tin ug/l
28 Vanadium ug/!
¥l = 1. ¥
(%) imp [ 1 -
d Js
7
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ENVIRONMENTAL

[—_ ETC TESTING and CERTIFICATION

AUG 7, 1987

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volatile Compounds - GC/MS Analysis Data (QRO1)

‘ Cham of Custady Data Hequered for ETC Data Management Summary Reports .

883627 GENERAL MOTDRS ,'{ : 'f}‘evtFBTusr

fse 3‘-12 13 < 870708 1700

L B v . Elapsed
ETC Samp[e No Cmany Fa-cll.l-tyt:_:___ Sample Po:nr Date hrne Hours
Results P B - Replilc_atxe, - Qe .BJ._an.k__;_.and__Skaed‘ Blank - QC Matrix Spilke
NPDES Sample b S : o}, %  |}Unspiked | Concen. %
Number Concen:’ b cFirst ond L p 5 2.} Recow Sample | - Added Recovy
T T e e e Bl e e | cugfkg | o u9/kg b ugfke | lugtke L K R ug/kg . ug/kg
3V Benzene 757 102 ND 18.0 102
25V Toluene 1350 101 ND 18.0 98
m-Xylene 2090 108 ND 15.0 104
o+p-Xylenes 2400 109 ND 30.0 104
Methyl tertiary butyl ether ND 116 ND 90.0 L]

"™
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ENVIRONMENT AL
TESTING and CERTIFICATION

August 6,

TABLE 2: METHOD PERFORMANCE DATA

Surrogate Recovery ~ Solid Matrices (QR20)

S ETC Samiple NG

BASE/NEUTRAL FRACTION

Nfgrobenzené405'

x| EP.AmCo_p!rol.Limvls.
2 i%% Advivory Linits Only,”

L T l:‘GCCW'II'y_varilb!.o du.'to sample matrix mhrl‘aro_n_cl.

1987




—— ETC

ENVIRONMENTAL
TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Conventional Analysis Data (QR10)

JuL 20,

1987

NPDES
Numbe

Petroleum Hydrocarbans (IR)




Itted by:

J-1b-87

DateSampted: ! I | | | | |

Y Y MM DD

Subcontracted Analytical Results
Facilily:’_l ! 1 I I L] l | ISamplePoint: L_I“Ll [ l I l | l]

tFaciny Coga)

Source Coge

Time Sampled: L_L_J_[_l_l
H H MM

Ez

ETC Job #@@i@z

(Sampie Poin1 10,

.ine Units Of
No. | Parameter Table |[Measure Value MDOL Comments
TALS
1 Arsenic QR 05, 41 ug/l 50
2 Barlum QR 41 ug/ 150
3 Cadmium QR 05, 41 ug/l 10
4 Chromium QR 05, 41 ug/! 40
5 Lead QR 05, 41 ug/l 50
6 Mercury QROS5, 41 ugh! 0.2
7 Selenium QR 05,41 ug/t 10
8 .| Silver QR 05, 41 ugH 10
g iron QR 41 ug/l 30
10 Manganese QR 41 ugi! - 20
11 Sodium QR 41 ugil 10
12 Antimony QR 05 ugll
13| Beryllium " QR 05 ug! 10
14 | Copper QR 05 ugdl 20 X
15 Nickel QR 05 ug/l 60
16 [ Thallium QR 05 ug/! g
17 Zinc QR 05 ug/l 5
I8 Boron ug/l
‘9 Calcium uglt
(4] Magnesium ugi
| Aluminum ug/l
2 Chromlum, Hexavalent ug!!
'3 Cobalt ug/l
4 Molyhdenum uglt
5 Potassium ugll
6 Strontium ug/!
7 Tin ug/l
8 Vanadiurn ug/l
mfi (5 5 MA=<A
< (] N
o4
{ .

T
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ETC ENYISONMENTAL
TESTING and CERTIFICATION

AUG 7. 1987
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA
Volatile Compounds — GC/MS Analysis Data (QRO1)
Cham of Custudy Data Hequzred for ETC Data Management Summary Heports ‘.
- BB3628 GENERAL MOTGRS P @FBTUST s 51 '“870703 1300 -
ETC Sidple to T company Facility - ."s’;énipl"e"fpoint._.', bate ! Time Fhanrs
_ Resulte. QC Replicata - - | QC Blank and Spiked Blank . QC Matrix Splke

NPDES . - | Sampl s T PSP EAR .Blank : N S 4 Unspiked | Cn-cen. %
Number-‘ lcrulrlnu-d;crvl?nmlEI?-uv:‘!i- are tereen n--'l ! Conmcpene ' ¢ b - an h . RECOV Sa?ﬂple :ed RECOV
Ce S ERTUIETT cbugtkg o ug/kg ug/kg :
3V Benzene ND 102 ND 18.0 102
25V Toluene ND 101 ND '8.0 98
m-Xylene ND 108 ND a0 104
o+p-Xylenes ND 109 ND -0 104
Methyl tertliary butyl ether ND 110 ND a¢.0 30




TESTING and CERTIFICATION

ENVIRONMENTAL

; — _..._w-—_ﬁ—--__..‘_r,....” o . ‘7 . aﬁ_fw,&:‘_“_—u_w,—— ..... ~
AUG 4, 1987
TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery — Solid Matrices (QR 20)
I, Chaln of Custody Data Heqmred fnr ETC Data Management Summary F\eports
BB3628 GENERAL HUTURS . QIFBTUST $8-2 5- 7, {j 87070 1300 0
ETC Sample N U Campany S :3 Fnca;tzyl"* ; Semple Polnl “Date. Time Ehaneed

S Compaing | o] % Recovery | Sontre HImL
S R o Yo Ltower . Upper
VOLATILE FRACTION (GC/MS)
Toluene-D8 .250 1017 81 117
p-Bromofluorobenzene .250 101 74 121
“1,2-Dichloroethane-D4 .250 89 70 121
ACID FRACTION (GC/MS)
Phenol-D5 - - 24 113
2-Fluorophenol - - 25 121
2.4,6-Tribromophenol - - 19 122
BASE/NEUTRAL FRACTION (GC/MS)
Nitrobenzene-DS - - ¢ 23 120
2-Fluorobipheny! - - 30 115
Terphenyl-D14 - - i8 137
PESTICIDE/PCB FRACTION (GC)
Dibutylchlorendate - - 20 150.

T 1F8 £PA Contral Linite
¥ Agvinary Liangs Only
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ETC ENVIRONMENTAL

TESTING and CERTIFICATION

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Conventional Analysis Data (QR10)

‘Chaim of C

JuL 27, 1987

NPDES '
Number

Petroleum Hydrocarbons (IR)




= T Subcontracted Analytical Results 1 1o, #BER316I28

‘;ablﬂzmw Facility:[ I I l [ ] l | l |Samp|ePoint:s l_c""Ll l ,Sl ’ l l | [

shmitted by {Facility Code}

uate: }“/47"8 patesampled: L1 | | | 1 | Timesampted: | KR
: ! H H MM

Y Y MM M D D

Line Units Of
No. | Parameter Table |Measure Value MDL Comments
METALS
. 1 Arsenic QR 05, 41 ug/l 50
( 2 [ Barium QR 41 ugl! 150
! 3 | Gadmium ' QR 05, 41 ugl 10
4 Chromium QRGS, 41 ugl! 40
f 5 | Lead QR05.41| ugll 50
B 6 Mercury QR OS5, 41 ug/ 0.2
7 Selenium QR 05,41 ug/! 10
L B | Sliver QR 05, 41 ug/t ™10
L 9 |lron QR 41 ug/| 30
10 Manganese QR 41 ug/l 20
11 Sodium QR 41 ug/! 10
12 | Antimony QR 05 ug/|
13 Beryliium QR 05 ug/l 10
... 14 | Copper QR 05 ugll 20 N
i~ © 15 | Nickel QR 05 ugll 60
16 | Thallium QR 05 ug/l *
17 Zinc QR 05 ugll 5
18 { Boron ugh -
19 Calcium ug/!
A 20 | Magneslum ) ugyl
! 21 Aluminum ugfi
'~ 22 | Chromium, Hexavalant ug/l
23 Cobalt ug/t
I 24 | Molybdenum ug/l.
L. 25 | Potassium ug/!
26 Strontium ' ugli
[ 27 Tin ug/l
.28 | Vanadium ug/l
i Y f
(L) m/Akal T O P RI=H
k h 7~ b7 i A -
. PP e AN T AT - L~
— T
i el
- _,:;'-':v"f—-,‘_ R
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ENVIRONMENTAL

’—-_ ETC TESTING and CERTIFICATION

AUG 7, 1987
TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA

Volatile Compounds ~ GC/MS Analysis Data (QRO1)

QC Mat rix Spike

NPDES

_ : / Unspiked |- Concén.. %
Number‘ Aorate owd!k:frtml"‘lh vilwes o .-} Recov Sag‘P-‘-e : Added Recov
: Sl e R e Bl ‘ug/kg ougfkg o I

3V Benzene
25V Toluene }g% ﬁg {g g }gg
rg;ig)i(srl\gnes 108 ND 15.0 104
Methyl tertiary butyl ether }?3 NB 383 ]88

"
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) ENVIRONMENT AL
r‘—‘ ETC TESTING and CERTIFICATION

August 5, 1987

TABLE 2: METHOD PERFORMANCE DATA
Surrogate Recovery - Solid Matrices (QR20)

- Elapsad
iTima - Hours .

" Date. -

o Control Limits ¥

. A‘Cp_n'lrot‘L.in‘qiu.
74 X% Advirary LismTty On

| MET Aecovery manuslly ver




REV. 1

T e Subcontracted Analytical Results ETC Job # &
@1 Facitity: LL L L1 L1 1 11 samptepoint: LJ — L1 L1 1 [ []]]
" bmitted by%‘Z)/)Wj/’) {Faciiy Gode) Source Code tSample Point 1D}
we: 21870 DateSampled:L | | 1 | | | Timesampiea: 1 |2 | |
7 i Y Y MM 0o D H H MM
Line Units Of
No. | Parameter Table {Measure Value MODL Comments
METALS
1 Arsenic QR 05, 41 ug/l 20
2 Barium QR 41 ug/l 150
3 Cadmium QR 05, 41 ugh! 10
4 Chromium QR 05, 41 ugfl 40
5 Lead QR 05, 41 ug/ 50
=i 6 Mercury QR 05, 41 ug/l . 0.2
7 Selenium QR 05, 41 ug/! 10
|8 | Silver QR05.41| ug 10
I g lron QR 41 ug/! a0
10 Manganese QR 41 uglt 20
l 11 Sodium QR 41 ug/l 10
12 Antimony QR 05 ug/h .
13 Beryllium QR 65 ug/i 10
B 14 Copper QR 05 ug/l - 20
i-_15 | Nickel QR 05 ug/l 60
16 Thallium QR 05 ug/!
v 17 Zinc QR 05 ug/! 5
18 Boron ug/l
19 Caicium ug/l
20 | Magnesium ) ugfl "
i 21 Aluminum ug/!
22 Chromlum, Hexavalent ugll
, 23 Coball ug/!
:{ 24 Molybdenum ug/l f
- 25 Potassium . ug/!
26 Strontium ughi - C e
27 Tin ugll
28 Vanadium ugft
" N
{ v u) Al XCortpe Bl TR [palial 45 5 A=< 5.
| v N N A NN
SRR IRIEIRETAEr ROt r el PONRRs i 1 e Tl A i Rl
E . b z
i
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. ETC ENVIRONMENTAL
TESTING and CERTIFICATION

JUL 20, 1987

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA.
Conventional Analysis Data (QR10)

Petroleum Hydrocarbons (IR) <5

FT{\ ENVIRONMENT AL

TECTIAMS amed AEOT IS IS T i ks

mam emin T B A e



