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During previous investigations at the Navy Fuel Farm, non-petroleum related volatile organic 
compounds (VOC) have been reported in samples of subsurface soil and ground water. As a 
result, there was a potential that some non-petroleum VOC, which would require investigation 
under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), may be present at the Navy Fuel Farm. The re.gulatory ove,rsight of the current 
remedial efforts at the Navy Fuel Farm is currently performed by the Installation Restoration (IR) 
Program following CERCLA procedures. To expedite remediation, it is the intention of the 
Navy is to pursue transferring the regulatory oversight of remedial efforts at the Navy Fuel Farm 
from the IR Program to the Pennsylvania Department of Environmental Protection (PADEP) 
underground storage tank/aboveground storage tank (UST/AST) program. The purpose of this 
report is to provide additional information on the occurence of non petroleum VGC at this site to 
aid the Navy in its decision to pursue transferring the Navy Fuel Farm to the PADEP UST/AST 
program. 

To meet this goal, additional sampling of soil and ground water was conducted at the Navy Fuel 
Farm to assess t,he presence or absence of non-petroleum VOC. The soil sampling consisted of 
the installation of 10 direct-push soil borings and the ground-water sampling consisted of 
sampling 10 existing monitoring wells at the site. The samples were analyzed for VOC by 
United States Environmental Protection Agency (USEPA) Method SW-846-8260. 

Based on results of the soil analysis, non-petroleum VOC were not reported greater than the 
quantification limit for the SW-846-8260 analytical method, Ground-water sample results were 
similar in that no non-petroleum VOC were reported greater than the quantification limit for the 
SW-846-8260 analytical method. However, petroleum compounds were detected and exceeded 
guidance criteria established by the Pennsylvania Land Recycling Program of 1995 (ACT 2) for 
VOC in ground-water at six of the 10 wells sampled. No soil samples exceeded guidance criteria 
for VOC. 

Based upon these results, the Navy will pursue the transfer of the Fuel Farm Site from the IR 
Program to the PADEP UST/AST program. 
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1. INTRODUCTION 

This Sampling and Analysis Report (SAR) for the Navy Fuel Farm facility, Naval Air Station 
Joint Reserve Base (NASJRB), Willow Grove, Horsham Township, Pennsylvania, has been 
prepared by EA Engineering, Science, and Technology for Northern Division, Naval Facilities 
Engineering Command (NAVFAC) under Contract No. N62472-92-D- 1296, Contract Task 
Order (CTO) No. 0074. 

1.1 OBJECTIVES 

The Navy Fuel Farm is currently regulated by the United States Environmental Protection 
Agency (USEPA) under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLAj. However, as petroleum release, it may be more appropriately regulated 
by Pennsylvania Department of Environmental Protection (PADEP) under the underground 
storage tanklaboveground storage tank (USTIAST) program. The PADEP UST/AST Program 
uses a streamlined approach to site remediation in accordance with Pennsylvania’s Land 
Recycling Program of 1995 [25 PA Code CH250 (Act 2)], commonly referred to as Act 2. As a 
result, regulation of this site by PADEP USTlAST Program could expedite remediation. 
Therefore, the Navy is deciding whether to pursue transfer of the Navy Fuel Farm to the PADEP 
UST/AST Program. The purpose of this report is to provide additional information on the 

- occurrerxe of nonpetroleum volatile organic compounds (VOCj at the Navy Fuel Farm site to aid 
the Navy in its decision to pursue transfer of this site to the PADEP UST/AST Program. 

During previous investigations at the Navy Fuel Farm, non-petroleum related VOC have be.en 
reported in samples of subsurface soil and ground water. As a result, there was a potential that 
some non-petroleum VOC, which would require investigation under CERCLA, may be present at 
the Navy Fuel Farm. Therefore, the objective of the work for this. SAR included: 

l Assessment of subsurface soil and ground water for the presence of non-petroleum 
voc 

l Evaluation of the current conditions of petroleum and potential non-petroleum related 
VOC in the ground water 

To meet this objective, 10 soil and 10 ground-water samples were collected and analyzed, The 
results of this sampling effort may be used to evaluate the regulatory oversight of the remedial 
efforts at the Navy Fuel Farm. The intention of the Navy is to pursue transferring the regulatory 
oversight of remedial efforts at the Navy Fuel Farm from the Installation Restoration (IR) 
Program to the PADEP USTIAST program. Current and previous sampling results were 
compared to the guidance criteria established in ACT 2. 

The results of the sampling and analysis are provided in this report along with sampling 
procedures and analytical results. 

NASJKB Wiliow Grove; Navy Fuel Farm Sampling and Analysis Report 
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1.2 REPORT ORGANIZATION 

This report is divided into four chapters. Chapter 1 is the Introduction; Chapter 2 describes the 
Navy Fuel Farm facility and includes a summary of site setting, characteristics, and history; 
Chapter 3 contains the sampling methods; and Chapter 4 presents the results. Soil boring logs 
are presented in Appendix A with supporting analytical data for the soil samples presented in 
Appendix B. Monitoring well purge. sheets are presented in Appendix C and supporting 
analytical data for the ground-water samples are presented in Appendix D. The validated 
laboratory data report for all soil and ground-water samples are presented in Appendix E. 

NASJRB Willow Grove; Navy Fuel Farm Sampling and Analysis Report 
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2. SITE CONDITIONS 

2.1 SITE SETTING 

The Navy Fuel Farm is located along the north side of Privet Road and immediately south of the 
Pennsylvania Air National Guard (PAANG) portion of the Air Reserve Station (ARS) at Naval 
Air Station (NAS) Willow Grove. A site location map is presented on Figure 2-l and a site plan 
of the Navy Fuel Farm is presented on Figure 2-2. The Navy Fuel Farm is bordered by NAS 
property on the south and east and by ARS property on the north and west. Located to t.he north 
of the Navy Fuel Farm are ARS Buildings 330,340, and 345. Several other base facilities exist 
within 1,000 ft of the site. The Navy Fuel Farm is approximately 2 acres in area and consists of 
three ASTs, associated aboveground piping, and Buildings 119 and 8 I.. 

The t.opography of the Navy Fuel Farm area is characterized as flat and gently sloping to the 
north-northwest.. There is a slight downgrade at the north end of the facility which encourages 
runoff to flow northeast into the catchment basin or the adjacent drainage ditch. 

2.2 SITE HISTORY 

From 1950 to 1991, two partially buried 210,000-gal JP-41JP-5 aviation fuel tanks (Tank 
. Nos. 115 and 116) were located at the Navy Fuel Farm. A 500-gal underground waste oil tank 
and an underground diesel fuel tank were also located at the southwestern corner of the site. 

In 1986, a spill occurred when Tank No. 115 was overfilled and fuel was released from the vent 
pipe onto the ground. The event was attributed to faulty gauges that registered less fuel than was 
actually present. During this same year, a utility trench was excavated along the western 
boundary of the site, but work discontinued when light non-aqueous phase liquid (LNAPL) was 
observed floating on the water within the trench. The area where the LNAPL was discovered is 
immediately adjacent to a former drywell. The drywell accepted water that was periodically 
siphoned from the bottom of the fuel tanks. 

In March 1989, JP-5 jet fuel was detected emanating from two patches of dead grass on the west 
side of Tank No. 115. As a result, it was decided to empty and remove the two main fuel tanks 
{Tank Nos. 115 and 116). Removal of these tanks occurred in 1991. Also during this time, the 
waste oil and diesel fuel USTs were removed. Inspection of the waste oil tank during removal 
revealed the tank was not intact as holes up to 1 in. in diameter were reported. 

Subsequent to the completion of removal activities, a new AST system was installed to the east 
of the former tank field location. The new tank syste.m at the Navy Fuel Farm consists of -- 
aboveground steel tanks set in a concrete berm. The Navy currently stores pot.assium acetate in 
the new 40,000-gal AST. The Navy is presently having a contractor hook one of the 21O,OOO-gal 
ASTs to the boiler house, Building 6. The tank will hold #2 fuel oil once the project is 
completed. 

NASJRB Willow Grove; Navy Fuel Farm Sampling and Analysis Report 
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The Navy has completed a pilot study of remedial alternatives to address the recovery of LNAPL 
petroleum products at the Navy Fuel Farm (EA 1996). Based on results of the pilot study, the 
Navy has proceeded with the expansion of the vacuum-enhanced LNAPL recovery system to 
include recovery from three wells (NFFW-2R, NFFW-34, and NFFW-16). 

2.3 GEOLOGY 

Site geology has been characterized based on the geologic logs of 40 previous soil borings 
installed on and adjacent to the Navy Fuel Farm, 21 of which were completed as ground-water 
monitoring wells. Soil cover at the site varies in thickness from 6 to 21 ft. In general, soil depth 
increases from south to north, reflecting the dip of the underlying bedrock strata. The northeast 
edge of the site is underlain by soil types belonging to the Readington Silt Loam group; the 
remainder of the site is covered with fill material. The site-specific shallow stratigraphy is 
comprised primarily of silty clay and clayey silt with varying amounts of sand and gravel. The 
high proportion of clay in the soil leads to reduced permeability and slow infiltration rates (EA 
20 August 1997). 

Unconsolidated materials at the site are underlain by the Middle Arkosic Member of the Late 
Triassic Stockton Formation. This member consists of interbedded red shale, siltstone, and gray- 
tan, medium-grained, arkosic sandstone which was deposited as part of coalescing fluvial 

‘channel system. Red shale and siltstone are predominant along the southern edge of the site, 
whereas the arkosic sandstone underlies the remainder of the site. 

Depth to competent rock may range from approximately 6 ft in areas where soil was previously 
removed to competent sandstone bedrock during site construction activities, to 20 ft in areas 
underlain by shale or siltstone. Relict bedding structure within soil is often present as a zone 
several feet thick and overlying shale or siltstone units. Regional bedrock formation dip ranges 
from 5 to 15 degrees with strike to the north-northwest (Rima et al. 1962). Rock beds vary in 
thickness, often pinching out or grading into other facies, making stratigraphic correlation 
difficult. 

Regionally, small displacement normal faults trending northeast-southwest are present 
throughout the unit. Two sets of vertical joints, roughly parallel and perpendicular to the strike 
direction, are well developed. A third set of joints, though not as well expressed as the first two, 
trends northwest-southeast (Rima et al. 1962). 

2.4 HYDROGEOLOGY 

Water levels in the monitoring wells fluctuate several feet annually due to seasonal influences. 
In most cases, ground water is observed within bedrock fractures or within the weathered zone 
immediately overlying competent rock. Static water levels not only reflect the regional 
potentiometric surface, but also the composjte head resulting from the different water-yielding 
zones that the wells intercept. For this reason, water levels may show marked differences in 
nearby weIls depending on the number, location, and size of fractures intercepted by each well. 
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Based upon several rounds of well gauging, ground-water flow at the Navy Fuel Farm is 
predominantly to the north, as illustrated on Figure 2-3. However, because flow is primarily 
through fractures within the bedrock or weathered bedrock, localized flow direction may vary. 
Ground-water flow through the arkosic sandstone is more rapid than through the shale/siltstone 
as evidenced by more rapid recharge rates during well development and purging prior to 
sampling. This may be. due to the greater size and density of the fractures prese,nt within the 
sandstone. 

Using the Neuman Method for unconfined aquifers, the average hydraulic conductivity, as 
derived from pumping test data at wells NFFW-2R, NFFW-8, NFFW-12, NFFIV-14, and 
NFFW-16 (EA 1991), was estimated at 4.05~10” centimeters per second (cm/see). The average 
ground-water velocity has been estimated at 30 ft/year, assuming an effective porosity of 
7 percent and a hydraulic gradient of 0.029 ftift (EA 1991). Aquifer tests that have been 
conducted during low and high water-table conditions and results of the remedial pilot study 
have indicated that the wells are low yielding, typically 0 to 2 gallons per minute (gpm) during 
low water-table conditions (EA 199 1) and 5 to 10 gpm during high water-table conditions (EA 
1996). 

2.5 PRIWIOUS INVESTIGATIONS 

- Several investigations have been conducted at the Navy Fuel Farm to assess the extent of 
petroleum hydrocarbons. Pilot studies have also been conducted to assess remedial alternatives 
at the site. 

2.51 Soii Results 

Soil samples in the vicinity of the Navy Fuel Farm were first collected in March 1989 as part of 
an investigation to assess potential subsurface hydrocarbon contamination in areas planned for 
future construction (EA 1989b). At that time, a total of 24 soil samples were collected from 
18 borings installed around Building 340 (Figure 24). The samples were analyzed for benzene, 
toluene, ethylbenzene, and total xylenes (BTEX). None of the samples collected contained 
individual BTEX components exceeding the ACT 2 guidance criterion. Table 2- 1 summarizes 
these results. 

Also in 1989, as part of additional investigations at the Navy Fuel Farm, four soil samples were 
collected during the installation of three monitoring wells and one soil boring (EA 1989b). Soil 
samples were collected from NFB- 1, NFFW-5, NFFW-6, and NFFW-7, and analyzed for several 
VOC and base neutral extractable compounds. Only one of the four samples collected contained 
VOC concentrations exceeding the regulatory guidance criterion. Methylene chloride and 
2-butanone (or methyl ethyl ketone [MEK]) were reported in the soil sample collected from 
monitoring well NFFW-7. Methylene chloride was-present at a concentration of 
2.3i)O.mictigrams per kilogram &g/kg) and the guidance criterion is 300 ygYkg. The 
concentration of 2-butanone was 88 ,ugIkg and the guidance criterion is 50 pg/kg. The results of 
the VOC analysis are presented in Table 2-2. 
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Additional soil samples were collected in April 199 1 during the installation of four monitoring 
wells and analyzed for BTEX (EA 1991). Of the four samples collected, only one sample 
contained a concentration of any analyte exceeding the regulatory guidance criteria. The sample 
collected from monitoring well NFFW-8 reported a total xylene concentration of 290,000 ,~g/kg 
compared to a guidance criterion of 100,000 pgkg. These results are presented in Table 2-2. 

2.5.2 Ground-Water Results 

A total of 36 ground-water samples were collected from selected monitoring wells on five 
occasions from June 1989 through June 1993. Of the 23 ground-water samples collected prior to 
June 1993, eight samples contained concentrations of benzene in excess of the 5 microgram per 
liter @g/L) guidance criteria with concentrations ranging from 1 to 990 /Irg/L. These wells were 
NFFW- 1, NFFW-2 (two samples), NFFW-7 (two samples), NFFW-9, NFFW- 13 and NFFW- 16. 
None of the other analytes tested exceeded the ACT 2 guidance criterion. It should be noted that 
several of the existing wells were not sampled due to the occurrence of LNAPL. 

During the June 1993 sampling event, five of the 13 ground-water samples collected contained 
benzene concentrations in excess of the 5 ,q/L guidance criteria with concentrations ranging 
from 6 to 67 pg/L. These wells were NFFW-5, NFFW-9, NFFW-11, NFFW-17, and NFFW-19. 
Benzene was the only analyte. to exceed the guidance criterion. Results of the June 1993 
sampling event are presented in Table 2-3. During this event, wells NFFW-1, NFFW-2R, 
NFFW-6, NFFW-7, NFFW-12, NFFW-13, NFFW-14, and NFFW-16 were not sampled due to 
the presence of LNAPL. 

Non-petroleum VOC were also reported for the June 1993 ground-water sampling event, 
including acetone (10 wells), carbon disulfide (three wells), trichioroethene (two wells), and 
chlorobenzene (one well). No ACT 2 guidance criteria exist for carbon disulfide or acetone. 
The concentrations reported for trichloroethene and chlorobenzene were less than the guidance 
criteria. 

2.53 LNAPL Occurrence and Distribution 

The occurrence. of LNAPL in monitoring wells is directly related to water-table elevation. 
LNAPL has been detected in 11 of the site’s 21 monitoring wells, primarily at times of low 
wat.er-table elevation. The occurrence is more dramatic in some wells (NFFW-2R and 
NFFW-14); however, it is an immediate and direct response. The immediacy of the occurrence 
is indicative that the LNAPL’s time-of-travel is short, indicating a more direct travel route and/or 
a short distance from the well. Table 2-4 summarizes the occurrence of LNAPL in the 
monitoring wells. LNAPL was present most often in NFFW-14 (77 percent of the gauging 
events), NFFW-2R (57 percent), and NFFW-16 (42 percent). These wells were also the only 
wells where a LNAPL layer greater than 1 ft thick was reported. 
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3. SAMPLING METHODS 

Previous investigations at the Navy Fuel Farm have focused on the distribution of petroleum 
constituents. A limited number of soil and ground-water samples have been collected during 
previous investigations and analyzed for non-petroleum VOC. Methylene chloride and 
2-butanone (MEK) were reported in a soil sample collected during the installation of well 
NFEW-7. Previous investigations at the Navy Fuel Farm have reported non-petroleum VOC 
(chlorobenzene, trichloroethene, and carbon disulfide) in a limited number of ground-water 
samples. 

Field work performed in accordance with the procedures presented in this chapter. 

3.1 SOIL SAMPLING 

A direct-push (DP) sampling technique was used to collect subsurface soil samples for laboratory 
analysis in order to assess the presence of non-petroleum VOC. Ten DP soil borings were 
installed and the locations are depicted on Figure 3-l. 

The soil samples were collected by hydraulically driving a 2-in.-diamet,er by 48-in-long piston- 
type sampler into the subsurface in 4-ft increments, until refusal. A dedicated non-reactive clear 
(acetate) liner was placed in each sampler barrel prior to sample collection. Upon retrieval of 
each 4-ft soil core, the liner was cut open using a clean metal utility blade. The soil was visually 
inspected and the open core was screened for total VOC using a photoionization detector (PID). 
The readings were recorded in a field notebook. The zone of each 4-ft core that exhibited the 
greatest PID readings was collected for analysis using a mobile gas chromatograph (GC) 
equipped with an electron capture detector (ECD), which is sensitive to chlorinated compounds. 
If the PID readings for each 4-ft core were not greater than background concentrations, then the 
sample submitted for GC screening was collected from t.he bottom of the core. 

For each boring, the sample selected for laboratory analysis was colkcted from the zone of 
greatest total chlorinated VOC concentration as determined by the GC ECD analysis. A second 
boring in the same location was used to collect the sample for laboratory analysis. The second 
boring was advanced to the sampIe interval exhibiting the greatest chlorinated VOC 
concentration, based on the initial boring results, and the sample was collected and submitted for 
analysis. If chlorinated VOC were not detected in the initial boring results, the sample from the 
bottom of the boring was submitted for laboratory analysis. The sample for laboratory analysis 
was immediately placed in the appropriate sample jar and submitted to the laboratory for Target 
Compound List (TCL) VOC AnaIysis by United States Environmental Protection Agency 
(USEPA) Method SW-846-8260. Soil observations (e.g., depth of recovery, depth of Impacted 
layer, color, soil type, moisture, and visual observations} were rec.orded on st.andard EA “Log of 
Soil Boring” forms. -’ 

In accordance with the approved Quality Assurance/Quality Control (QA/QC) procedures from 
the Sampling and Analysis Plan (SAP) (EA 1997), one duplicate soil sample (DP-5) was 
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collected and one matrix spike/ matnx spike duplicate (MWMSD) was performed. Two field 
blanks were collected, one from the tap water source (water blank) used for equipment 
decontamination, and one from the laboratory-supplied deionized (DI) water (NFFW field 
blank). In addition, one rinsate blank was collected from the acetate liners (equipment blank). A 
laboratory-supplied trip blank accompanied the cooler containing the sample bottles from the 
laboratory to the field and was returned to the lab with the samples, 

3.2 GROUND-WATER SAMPLING METHOD 

Ten select monitoring wells were sampled to evaluate current ground-water conditions with 
respect to petroleum hydrocarbons and to assess the presence of non-petroleum VOC in the 
ground water. The monitoring wells sampled included NFFW-5 through NFFW-8. NFFW-10, 
NFFW- 12, NFFW- 14, NFFW- 16, NFFW- 19, and NFFW-20. Monitoring well locations are 
presented on Figure 3-l. 

In addition, a ground-water sample was to be collected from the DP location NFF’W-SB 10 if 
ground water was present. Ground water was not encountered during boring installation; 
therefore, no ground-water sample was collected. 

Ground-water samples were collected from monitoring wells using a low-flow sampling 
. protocol, which utilizes variable speed (Redi-Flow II@ ) submersible ground-water pumps with 

dedicated lengths of Teflon-lined polyethylene tubing for each well. Field monitoring equipment 
employed at the site included a YSI 3800 water quality meter with a flow-through cell (which 
includes probes for measurement of pH, Eh, dissolved oxygen (DO), temperature, conductivity, 
and turbidity). Additional equipment included a Mini-Rae PID. Each piece of equipment was 
checked by EA and was determined to be in proper working order before its use, and was 
calibrated as required. Prior to each use, field analytical equipment probe(s) were 
decontaminated in accordance with Section 3.5. 

Using a properly cleaned oil/water interface probe, the water level in each well and the total well 
depth was determined. The well was then purged with a submersible pump and a dedicated 
length of Teflon-lined polyethylene tubing until the pH, specific conductance, DO, Eh, turbidity 
(5 nephelometric turbidity unit [NTU] goal) and temperature had stabilized (less than + 0.2 pH 
units and less than a 10 percent change for the other parameters between three consecutive 
readings at 5-minute intervals). The submersible pump with attached Teflon-lined polyethylene 
tubing was placed so that the pump intake was at the approximate middle of the screened interval 
of the well or within 5 ft of the well bottom, if this zone was screened. For well screens that 
breached the water table, the pump intake was placed at the approximate middle of the water 
column in the well. To minimize sediment/silt mobilization (turbidity) from the bottom of the 
well, the pump intake was kept a minimum of 2 to 3 ft above the bottom of the well. The Teflon- 
lined polyethylene tubing (in the well) was connected to a cleaned flow-through cell of the water 
quality meter (YSI 3800). Care was taken t.o keep the Teflon-lined polyethylene tubing and the 
flows-through cell full of water in that portion of the tubing above the top of the well during 
purging and sampling. 

NASJKB Willow Grove: Navy Fuel Farm Sampling and Analysis Report 



Project: 29600.73 4220 
Revision: FINAL 

Page 3-3 
EA Engineering, Science, and Technology 11 June 1998 

The variable speed submersible pump was used to purge the monitoring well. The pump was 
started at its slowest speed setting and the speed was slowly increased until discharge occurred. 
Once water reached the well cap/flow-through-cell, the flow rate was decreased and the water 
level in the well was checked. The pump speed was adjusted until water level drawdown 
stabilized (ideally at less then 2 ft). Purging continued until indicator field parameters stabilized. 

After every 3 to 4 L of water removed or every 5 minutes the depth to water (below* the top of the 
well casing), the pumping rate (in liters/minute), pH, turbidity, specific conductance, 
temperature, Eh, and DO was measured and recorded. Stabilization of the water level in the well 
was defined as no more than 0.2-ft drawdown between the 5-minute measuring intervals. The 
pumping rate was adjusted (decreased) to keep the water level to within the specifie.d target 
range. If no more than 2 ft of drawdown occurred, the drawdown was considered negligible and 
samples were collected after achieving stabilization of the field measured water quality 
parameters. 

After stabilization of the water level and field measured water quality of the well, the flow- 
through-cell of the water quality meter was disconnected and the discharging water was collected 
in the laboratory prepared and preserved sample bottles. The sample containers were filled by 
allowing the pump discharge to flow down the inside wall of the sample container, minimizing 
turbulence. 

Sample container handling, chain-of-custody (COC) forms, and shipping to EA Laboratories 
were performed in accordance with Section 3.4. 

One trip blank was included per shipping cooler containing water samples submitted to the 
laboratory for analysis. One field duplicate ground-water sample was collected {NFFW-IO) and 
analyzed for the same parameters as the other ground-water samples. One field blank was also 
collected. 

3.3 SAMPLE DESIGNATION, HANDLING, CUSTODY, AND SHIPPING 

3.3.1 Sample Design&ion and Labeling 

EA employed the following coding (sample designation) system: 

1. Ground-Water Samples 
Example: NFFW-7 

>NFFW = Monitoring well from Navy Fuel Farm Well 
>7---Ground-water sample obtained from monitoring well 7 

II. Soil Samples 
Example: NFF’W-SB- 1 

>NFFW-SB = Soil Boring from Navy F&l Farm 
>I--Soil obtained from soil boring 1 
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Il. QC 
Example: NFFW-DUP- 1 

> NFFW-Well sample from Navy Fuel Farm Well 
> DUP-l-First duplicate sample from a monitoring well. The actual well 
number from which the sample was collected was recorded in the field 
notebook and the monitoring well purge sheets. 

3.3.2 Handling, Custody, and Shipping 

The COC document entries and sampling event were recorded in a bound field notebook in 
indelible ink. The properly labeled and sealed containers were piaced in a plastic “Ziplock” type 
bags and sealed. Approximately 1 to 3 in. of inert cushioning and absarbing material (e.g., 
bubble wrap) was placed in the bottom of the cooler. The sample was packed in ice which had 
been double bagged with heavy duty polyethylene bags, prior to placement into the cooler. 
Samples were packed so as to maintain a temperature at 4°C 2 2°C 

The COC form was sealed in a Ziploc-type bag and placed inside of the cooler lid. Samples were 
hand delivered by the field personnel to EA Laboratories in Sparks, Maryland. 

-3.4 DECONTAMINATION PROCEDURES 

The primary objective of the decontamination process was to prevent the accidental introduction 
of potential contaminants to non-contaminated areas and/or samples. This section describes the 
methods associated with decontamination of field equipment. 

All sampling equipment was cleaned prior to use in the field. Wherever possible, sampling 
equipment was de.dicated to a single location to minimize potential for cross-contamination. In 
addition, sampling was conducted in the order of low to high assumed contamination, based on 
previous investigations. All non-dedicated sampling equipment was decontaminated as 
described below. 

3.4.X Submersible Pumps 

1. Pressure clean pump 

3 1. Rinse equipment thoroughly with DI water 

3. Rinse with isopropyl alcoho1 by spray bottle and allow to air dry 

4. Flush with DI water to remove isopropyl alcohol 
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5. Air dry and store on plastic poly sheeting, or if not being used shortly, in plastic 
garbage bags to prevent contamination during storage and/or transport to the field 

3.4.2 Interface Probes 

1. Rinse with Alconox or similar detergent and DI water solution 

2. Rinse with DI water 

3. Rinse with isopropyl alcohol and allow to air dry 

4. Rinse with DI water 

5. Store equipment in polyethylene bag during transport or storage 

3.5 INVESTIGATIVE DERIVED WASTE 

This section addresses the procedures for collection, storage, testing, and disposition of 
investigative derived waste (IDW). 

3.s.i Soil Cut,tings 

Soil cuttings were not generated using the DP sampling technology. 

3.5.2 Purge Water 

Water removed from monitoring wells for sampling purposes was containerized, treated using 
granular a activated carbon treatment system located onsite, and discharged to the base Waste 
Water Treatment Plant. 

3.5.3 Decontamination Fluids 

Liquid generated as a result of decontamination activities was included with the well purge 
water. 

3.5.4 Other Decontamination Waste 

Other wastes generated during decontamination activities, including discarded personal 
protective equipment (PPE), aluminum foil, and other debris, were double-bagged and disposed 
of as general refuse. 

NASJRB Willow Grove; Navy Fuel Farm Sampling and Analysis Report 
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3.6 SURVEYING 

A Pennsylvania-licensed land surveyor was contracted to provide horizontal and vertical 
coordinates for the DP soil sampling locations (10 locations). The surveyor established 
elevations with respect to bench marks currently available at NASJRB Willow Grove. The 
elevation of the sample locations were established for the land surface at each location. Ail 
vertical measurements were referenced to the National Vertical Datum of 1929 and reported to 
fl.01 ft. 

Horizontal control was established by traverse runs to establish location with respect to the 
Pennsylvania State planar horizontal coordinate grid system and was provided in Pennsylvania 
planar and UTM coordinates (NADS3). Horizontal traverses were into established permanent 
benchmarks. Horizontal traverse runs were tied back to initial control points as a check for 
closure, and error of closure was recorded. 

NASJRB Willow Grove; Navy Fuel Farm Sampling and Analysis Report 
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4. RESIETS 

The soil sampling was conducted on 4 and 8 September 1997. The ground-water sampling was 
conducted on 4 September 1997. The results of these sampling events are presented in this 
section. 

4.1 SOIL RESULTS 

The soil borings were installed until probe refusal was encountered. The depth of probe refusal 
varied from 2 ft at NFFW-SB9 to 12 ft at boring NFF?V-SB4. Soil boring installation depths, 
field PJD screening results, and GC screening results are presented in Table 4- 1. The soil 
samples were screened using the GC for methylene chloride, trichloroethane, and 
tetrachloroethylene; however, these compounds were not detected (>I p.g/kg) in the samples 
analyzed. In addition, the samples were screened for a total ECD response during the analytical 
run and a total ECD detectable compounds concentration was reported. The response factor of 
trichloroethane was used to calculate the total concentration. 

Based on the screening data (Table 4-l), a second boring was installed to collect a soil sample 
at the depth of the greatest ECD detectable concentration for each boring. This sample was 
submitted to the laboratory for analysis. A summary of laboratory reported analytes for the soil 

*samples is presented in Table 4-2. Analytical data received third party validation in accordance 
with USEPA Region III guidelines. Appendix B contains a summary of laboratory data and the 
data validation report is included in Appendix E. 

All of the compounds reported are hydrocarbons indicative of aviation fuel except methylene 
chloride. Methylene chloride was reported at NFFW-SB-7, NFFW-SB-8, NFFW-SB-9, and 
NFFW-SB- 10, but only as estimated values (i.e., less than laboratory quantification limits), and 
does not indicate the presence of any non-petroleum compounds. No soil samples collected 
exceeded Act 2 guidance criteria (Pmnsylvanin’s Land Recycling Progmm, Technical Guiduncc, 
IS July 1095, Soil to Groundwater Pathway). 

4.2 GROUND-WATER RESULTS 

Ground-water samples collected during the September 1997 sampling event were collected in 
accordance with the sampling methods outlined in Section 3.3 of this document. Field data 
sheets for monitoring well sampling are presented in Appendix C. A ground-water sample 
was not collected from the boring NFFSB-10 because ground water was not encountered. 
A summary of the ground-water data, including laboratory detections and guidance criteria, 
is presented in Table 4-3. Supporting laboratory data is presented Appendix D. The data 
validation report is included in Appendix E. 

All of the compounds detected are hydrocarbons indicative of avi_ation fuel with the except,ion of 
1.1 -dichloroethane, which was detected at NFFW-10 (0.7 pg/L). This compound was also 
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detected at the same concentration in the field duplicate (NFFW-DUPl), which was collected at 
this well. However, it must be noted that the reported concentration was noted with a “J” 
qualifier, which means that the reported value is less than the quantifkation limit. 

Of the hydrocarbons detected, benzene exceeded guidance criteria (5 ,u~/L) in three wells 
(NFFW-7, NFFW-13, and NFFW-16) and naphthalene exceeded guidance criteria (20 pug/L) in 
six wells (NFF%+‘-6, NFFW-7, NFFW-12, NFFW-14, NFFW- 16, and NFFW-20). 

4.3 SUklhlARU AND CONCLUSIONS 

During previous investigations at the Navy Fuel Farm, non-petroleum related VOC had been 
reported in samples of subsurface soil and ground water. The scope of the work for this SAP 
included: 

l Assessment of subsurface soil and ground water for the presence of non-petroleum 
voc 

l Evaluation of the current conditions of petroleum and potential non-petroleum related 
VOC in the ground water 

To meet this scope, 10 soil and 10 ground-water samples were collected and analyzed. Results 
indicate that no non-petroleum constituents were reported greater than quantification limits in the 
soil or ground-water samples. One soil sample reported methylene chloride and one ground- 
water sample reported 1,l -dichIoroethane at concentrations less than quantification limits and 
less than the ACT 2 guidance criteria. All other compounds reported in the soil and ground- 
water are hydrocarbons, indicative of aviation fuel. Petroleum compounds were reported at 
concentrations exceeding the ACT 2 guidance criteria for VOC in six of 10 ground-water 
samples. No soil samples exceeded the ACT 2 guidance criteria for VOC. Based on these 
results, EA recommends pursuing the transfer of the Fuel Farm from the IR Program to the 
PADEP UST/AST tank program. 
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APPENDIX B 

SUPPORTING LABORATORY DATA FOR SOIL 
SAMPLES 



TABLE 2. ORGANIC ANALYSIS DATA QUALIFIERS 

ND or U Indicates a compound on the target compound list (TCL) was analyzed for but not d&c&d. The sample quantitation limit must be 
corrected for dilution and, ifa soil sample, for percent moisture. For example, 10 U is used for phenol in water ifthc sample f&l volume 
is the protocol-specified fmal volume. lfa l-to-10 dilution of the extract was necessary, the repotted lit is (10 x 10 U) cr 100 U. For a 
soil sample, the value is also adjusted for percent moisture. For example, ifthe sample had 24% moisture and a I-to-10 dilution fmor, the 
soil sample quantitation limit for phenol (330 U) wouId be corrected as follows: 

Reported limit = (330 U) x dfi D 

df = dilution factor = IO 
D = (100 - 9.6 moisture) / 100 (At 24% moisture, D = (100-24) / 100 = 0.76) 

Reported limit = (330 U) x 10 IO.76 = 4300 U (rounded to two significant figures) 

For soil samples subjected to gel permeation chromatography (GPC) cleanup proccduree, the contract required quantitation limit (CRQL) 
is also multiplied by 2 to account for the fact that only halfofthe extract is recovered Note: If GPC procedures are employed, the factor 
of 2 is not included in the dilution factor reported, a “Y” is entered for GPC (Y/N). 

TR or J Indicates an estimated value. This flag is used under the following circumstances: 1) when estimating a concexttmtion for tcntztively 
identified compounds where a 1: I response is assumed. 2) when the mass spectral and retention time data indicate the presence of a 
compound that meets the volatile and semivolatile GCMS identification criteria, and the result is less than the CRQL but greater than 
zero, 3) when the retention time data indicate the presence of a compound that meets the pesticide’Aroclor identification criteria and the 
result is less than the CRQL but greater than zero. Note: the “J” code is not used and the compound is not reported as being identiied for 
pesticideiAroclor results less than the CRQL, ifthe technical judgement of the pesticide residue analysis expert determines that the peaks 
used for compound identification resulted from instrument noise or other intcrfcrcnces (column bleed, solvent contamimcioo, etc.). For 
example, ifthe sample quantitation limit is 10 u&L but a concentmtion of 3 u&L is calculated, repott it as 3 3. The sample quantitation 
limit must be adjusted for dilution as discus& for the U Bag 

C This flag applies to pesticide results where the identZcation has been confirmed by GUMS. Single component pesticides with 
concentration equal to or greater than 10 ng)uL in the fml extract must be confirmed by GCMS. 

B This Sag is used when the analyte is found in the associated blank as well as in the sample. It indicates possible&obable blank 
contamination and warns the data user to take appropriate action This flag is used for a TIC as well as for a positively identilied TCL 
compound 

E This flag identifies compounds whose concentrations exceed the calibration range ofthe GC.MS instrument for that spcif~o analysis. This 
flag does not apply to pesticides!PCBs analyzed by GC/EC methods. lfone or more compounds have a msponse greater that full scale, the 
sample or extract must be diluted and reanalyzed according to the specitications listed in the SOW. All such compounds with a response 
greater than full scale should have a concentration flagged with an “E” on Form I fps the original analysis. Ifthe dihztion of the extract 
causes any compounds identified in the fti analysis to be below the Cal&ration range in the second analpis, then the resuh of both 
andyscs are reported on separate Forms I. The Form I fat the diluted sample will have the “DL” suffix appended to the sample number. 
NOTE: For total xylenes, where three isomers arc quantified as two peaks, the cahbration range of each peak is conside& sepamtely, e.g. 
a diluted analysis is not required for total xyienes unless the concentration of either peak separately exceeds 200 t&L 

D This flag identities all compounds identified in the analysis at a secondary dihrtion factor. ffs sample or extract is reanalyzed at a higher 
dilution factor, as in the “E” flag above, the “DL” suffix is appended to the sample number on the Form I for the dihrted sample, and all 
concentration values reported on that Form I are flagged with the “D” flag. 

This gag indicates that a TIC is a suspected aldol-ccndensation product 

Other specific flags may be required to properly defme the results. Ifused, they are My described and such description attached to the 
Sample Data Summary Package and the Case Narrative. The flags begin by using X. lfmore that one flag is required, Y” and “2” are 
used, as needed. For instance, the X flag might combine the “A”. “B”, and “D” flags for some sampie, 

Indicates presumptive evidence of a compound This flag is only used for tentatively identified compounds, where the identification is 
based on a mass spectral fibrary search. It is applied to all TIC results. For generic characterization of a TIC!, such as chlorinated 
hydrocarbon, the N code is not used 

P This flag is used for GC analyses when there is greater than 25% dif%rence for detected concentrations between the two GC columns, The 
lower of the two values is reported on Form 1 and flagged with a “P”. 
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APPENDIX C 

MONITORING WELL PURGE SHEETS 



15 Loveton Circle 
Sparks, Ma@and 21152 

TIME /7/J- AIR TEMP. 

WELL DEPTH ft CASING HEIGHT 
WATER DEPTH /cI- ‘32 ft WELL IX.4 
WATER CQL. HEIGHT ft SANDPACK DIAM. 
EQUIVALENT VOLUME OF STANDING WATER ~~~ 

ft 
,METER d in 

in 

PUMP RATE 1. r q-,+ 
(gal) 6) 

PUMP TIME 
(wm) (bm)’ 
min 

WELL WENT DRY? ( !‘F (zc) No PUMP TIME 3-r R.eJ min 
VOL. REMOVED 7 

Ii= C,)No 
@N &P RECOVERY TIME min 

PURGE AGAIN? ( TOTAL VOL. REMOV 

COMMENTS 

SIGNATURE /e- 



c ME 



PURGING LOGBOOK FORM 
GROUNDWATER SAMPLES 

DATE Y I/;i/ I97 TIME 73y’r AJR TEMP. 7r 

WELL DEPTH ft CASING HEIGHT 
WATER DEPTH /7*frl ft 
WATER COL. HEIGHT ft 

y$DA;“Ky~ b i 
. 

EQUIVALENT VOLUME OF S;:;DlNG WATER (W w 
PUMP RATE 3 ,e (gm) Um) 
PUMP TIME qa min 
WELL WENT DRY? ( 1 Yes (-4 No PUMP TIME 33 A.- min 
VOL. REMOVED L WI Q RECOVERY TIME 
PURGE AGAIN? ( ) Yesy (70, No TOTAL VOL REMOVED 

COMMENTS 

SIGNA&E 



SIGN 



15 Loveton Circle 
Sparks. Maryiand 21152 

PURGfNGLOGEOOKFORM 
GROUNDWATERSAMPLES 

TIME /&I/- AIR TEMP. 30 

WELL DEPTH ft 
WATER DEPTH /‘OS ‘; t’P ft 
WATER COL. HEIGHT ft 
EQUIVALENT VOLUME YF $yTANDfNG WATER 
PUMP RATE c( 
PUMP TIME a@, 
WELL WENT DRY? (T&‘f= PI No 

(Saul VOL. REMOVED 
PURGE AGAIN? ( Ves (ANo 

CASING HEIGHT /+-A/5 

WELL DiAMETER Y 
SANDPACK DLAM. 

PUMP TIME 2 ” A.1 
RECOVERY nME 
TOTAL VOt REMOVED .7# L 

ft 
in 
in 
&ia (U 
(wm) OF 
min 
min 
min 

tga0 &P 

SIGNATURE /+$&z-c- 
/ 



SON 



CASING HEIGHT ft 
P44h4 ,r *./2 UT.- fi WELL DIAMETER k ” in 

ft SANDPACK DLAM. in 

WELL DEPTH ft 
WATER DEPTH /Z?..d 3 *; 
WATER COL. HEIGHT 
EQUIVALENT VOLUME y;hSTAtiDING WATER - 
PUMPRATE ‘/ ‘./ 
PUMP TIME YC 
WELL. WENT DRY? ( )Y@s (ANo 

min 
PUMP TlME +f min 
RECOVERY TIME min 
TOTAL VOL. REMOVED Y fl (smQj&l 

VOL REMOVED &,f Isal) ULJ 
PURGE AGAIN? ( IYes ( INo 

Im! 

SIGNATURE /&e; 



co 

SIGN 



PURGING LOGBOOK FORM 
GROUNDWATER SAMPLES 

WELL ID ./HJ- /4 SAMPLE NO. 
WELUSlTEDESCRlPnON /,,-v-- AL/fc. ,GZtH d7 ,qp-p//"&.4~6-%, 

DATE +' I Jp, 9 7 TIME OS~fc AIRTEMP. d?- 

WELLDEPTH ft CASING HEIGHT 
WATERDEPTH N-72 ft 
WATERCOLHEIGHT ft 

WELLDIAMETER ?' ; 
SANDPACKDlAM. 

EQUlVALENTVOLUMEOF STANDINGWATER W) o-1 
PUMPRATE 2 LJ,.'- 

PUMPnME >(/a‘// (gpm)lIpml 
min 

WELLWENTDRY? ( )Yes VW0 PUMPTlME Jr"-- min 
VOL.REMOVED +“y WI Q RECOVERYnME min 
PURGEAGAIN? ( ) Yes (k) No TOTALVOL.REMOVED yu WMP 

- _. *. 
COMMENTS 

SlGNATURE /A&-- 





APPENDIX D 

SlIPPORTING LABORATORY DATA FOR GROUND- 
WATER SAMPLES 



TABLE 2. ORGANIC XTALWIS DATA Q1!ALIFlERS 

ND or 1.’ Indicates a compound on the target compound list (TCL) was analyxcd for but not detected. The smplr quantitation limit must be 
corrected for dilution and, if a soil sample, for percent moisture. For example, 10 I! is used for phenol in water ifthr sample final volume 
is the protocol-specifted tinal volume, If a I -to-l 0 dilutiotr of the extract was nccesscu), the reported limit is (I 0 s 10 I.!) or 100 I!. For a 
soil sample, the value is also adjusted for percent moisture. For example, ifthe sample had 24% moisture and a I -to-l 0 dilution factor, the 
soil sample quantitation limit for phenol (330 U) would be carrected as follows: 

Reported limit = (330 U) x df! D 

where: df = dilution factor 3.. 10 
D - (100 - 46 moisture) ! 100 (,At 24% moisture, D :a (100-24) i 100 = 0.76j 

Repotted limit ,= (330 LJ) x IO !i 0.76 % 4300 IJ (rounded to two significant figures) 

For soil samples subjected to gel permeation chromatography (GPC) cleanup procedures, the contract required quantitation limit (CRQL) 
is also multiplied by 2 to account for the fact that only half of the ex%act is recovered. Note: If GPC procedures are employed, the factor 
of 2 is not included in the dilution factor reported; a “Y” is entered for GPC (U,nl). 

‘IX or J Indicates ‘an estimated value. This fIag is used under the fbllowing circumstances: 1) when estimating a concentration for tentatively 
identified compounds where a 1 :I response is assumed, 2) when the mass spectral and retention time data indicate the presence ofa 
compound that meets the volatile and semivolatile GC?&S identification cxiteria, and the result is less than the CRQI., but greater than 
zero, 3) when the retention time data indicate the presence of a compound that meets the pesticide.;.koclor tdentification criteria and the 
result is less than the CRC& but greater than zero. Note: the “J” code is not used and the compound is not reported as being idrytifird fat 
pesticide ‘Aroclor results Iess than the CRQL, ifthe technical judgment of the pesticide residue analysis expert determines that the peaks 
used for compound identification resulted from instrument noise or otbtr interferences (column bleed, solvent contamination, etc.), I’or 
example, ifthc sample quantitation limit is 10 ug& but a concentration of 3 ugX is calculated. report it as 3 3. The sample quantitation 
limit must be adjusted for dilution as discussed for the U flag 

c This flag applies to pesticide results where the identification has been confirmed by GUMS. Single component pesticides with 
concentration equal to or greater &an 10 ng’uL in the final e&act must be confirmed by GC;‘hlS. 

R This flag is used when the an3192 is found in the associated blank as well as in the sample, It indicates possible/probable blank 
contamination and warns the data user to take appropriate action. This flag is used for a TIC as well as for a positively identifted TCL. 
compound. 

E This flag identifies compounds whose concentrations exceed the calibration range ofthe GC~lrfS instrument for that specific analysis, This 
flag does not apply to pesticidesKX3s a.nal>zed by HXX metbod~. If one or more compounds have a response greater that full scale, the 
sample or extract must be diluted and reanalyzed according to the specifications listed in the SG\V. All such cornpour& with a response 
greater than till scale should have a concentration flagged with an “I?’ on Form I for the original analysis, If the dilution of the extract 
causes any compounds identified in the first analysis to be below the calibration range in tile secand analysis, then the results ofbotb 
analyses are reported on scTaratr Forms 1. The Form I for the diluted sample will have the “DL” sufftis appended to the sample number, 
NQTE: For total sylenes. where three isomers are quantified as two peaks, the calibration range of each peak is considered separately; e.g., 
a diluted analysis is not required for total xylenes unless the concentration of either peak separately exceeds 200 ug%... 

I) This flag identifies all compounds identified in the analysis at a secondary dilution factor. If a sample or extract is rcanal>xed at a higher 
dilution factor, as in the “E” flag above, the “DL” SUES is appended to the sample number on the Form I for the diluted sample, and all 
concentration values reported on that Form I are flagged with the “D” flag, 

A This flag indicates that a TIC is a suspected aldol-condensation product. 

s Other specific flags may be required to properly define the results. If’used, they are fully de&bed and such deslcription attached to the 
Sample Data Summary Package and the Case Narrative. The flags begin by using “s”. If more that one flag is required. “Y” and “2” are 
used. as needed. For instance, the ‘x” flag might combine the “A”, “IS”, and “D” flag for some sample, 

K Indicates presumptive evidence of a compound. This flag is only used for tentatively identified compounds, where the idtntitification is 
based on a mrx spe&al library search. It is appliedto ail TIC results. For generic characterization ofa TIC, such as chlorinated 
hydrocarbon. the N code is not used. 

P This flag is used for GC! analyses when there is greater than 25% difference for detected concentrations between the two GC columns. Tba 
lower ofthe two values is repotted on Form 1 and flagged with a “I-‘“. 
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APPENDIX E 

USEPA REGION 111 ORGANIC DATA VALIDATION 
REPORT 



USEPA Region III 
Otp2BiC 

Data Validation Report 

NAS WilIow Grove 
Project No. 29600.74 

Prepared for: 

EA Engineering, Science & Technology, Inc. 
Sparks, MD 

Prepared by: 
“MSTI”” 

Meridian Science & Technology, Inc. 
Envirorsmental Services & Data Validation 

Forest Qftice Park 
1831 Forest Drive, Suite ‘E” 

Annapolis. MD 21401 
Phone:(410)269-7888 Fax:(4lOjS63-6663 





“Glossary of Acronyms & Terms”” 



One or more of the following acronyms and terms may have been used in the descriptive process of 
the Organic Data ‘L’alidatian. 

Acronvrns: 

BFB 

BNA 

CARD 

CCCS 

ccs 

CF 

CLP 

COC 

CRQL 

-CSF 

%D 

Dd4S 

DCB 

DFTPP 

DSF 

ECD 

EICP 

EMSL -L I - 

EPA 

GC 

GUEC 

Gi2hlS 

GPC 

ICAL 

rs 

LCS 

La. 

Bromofluorobenzene (volatile instrument performance check) 

Base.‘h’eutral.‘Acid 

CLP Analq-tical Results Database 

Calibration Check Compounds 

Contract Compliance Screening 

Calibration Factor 

Contract Laboratory Program 

Chain of Custody 

Contract Require Quantitation Limit 

Complete SDG File 

Percent Difference 

Delivery of Analytical Services 

DecachlorobiphenyI (PesticidefPCB surrogate compound) 

Decafluorotriphenylphosphine (semivolatile instrument performance check) 

Data Summary Form 

Electron-Capture Detector 

Extended Ion Current Profile 

Emironmental Monitoring Support Laboratory - Las Vegas 

United States Environmental Protection Agency 

Gas Chromatography 

Gas Chromatography/Electron Capture 

Gas Chromatography/Mass Spectra 

Gel Permeation Chromatography (Clean-Up) 

initial Calibration 

Internal Standard 

Laboratory Control Sample 

Lower Control Limit 



ii 



Upper Control Limit 

Volatile Organic Analyte 

V&dared Ti.me of Sample Receipt 

Terms: 

Assnciated Samples Any sample related to a partkulas QC analysis. 

Case A fmite, usually predetermined number of samples collected over a given 
time period for a particular site. A Case consists of one or more Sample 
Delivery Group(s). 

Contract Compliance Screening (CCS) 

A process in which the SMO inspect the data for contractual compliance and 
provides EMSL-LV laboratories and the Regions with their findings. 

Field Blank Field blanks are intended to identify contaminants that may have been 
introduced in the tieid. Examples are rinsate blank (RR), fieId blanks (FB) 
and trip blank (TB). 

‘. 
Field Duplicate A duplicate sample generated in the field; not in the laboratory. 

Technical Holding Time 

The time from sample collection to laboratov, extraction and/or analysis. 

Contractual Holding Time 

The time from VTSR (validated time of sample receipt) to laboratory 
extraction and/or analysis. 

ltzitial Calibratiotz (ICAL) 

The establishment of a calibration curve with the appropriate number of 
standards and concentration ranges. The calibration curve plots absorbancies 
or emissions versus concentrations of the standards. 

Matrix Spike,Gfatr&- Spike Duplicate (MS..fSD) 

Introduction of a known concentration of a compound into a sample to 
provide information about the affect of sample matrix on the extraction and/or 
measurement methodology. 

Performance Evaizzation Mixture 

A standard used to vet-i.@ that the 1CA.L sequence is stable throughout the CC 
or GUMS analyses. 



*+***+**+* 





I.__.. __-_-.“-.--l-._“.-~ -.-.I_ -~~-.” .--. I____ 
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Company/Laboratory 
Date contacted 
Name/Title of person 
Reason(sj for calii.rig 
Call initiated by 

l..--“.---l--_l_ -..-_ .-- -.l____l.-l_l^l-~--“- 

-l__lll__^.-.---“.-.--.v -1-- .----- 
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6CData Validation Report Narrative’” 



DATE: October 3 1, 1997 

SUBJECT: USEPA Region III, Organic Data Validation 
(Volatile Organics) 
Site: Willow Grove Naval Air Station 
EA Project No.: 29600.74 
MST1 Project No. 5029709-o 

FROM: SherifN. Mina 
Meridian Science & Technology, Inc. 

TO: Scott Dobson 
EA Engineering, Science & Technology, Inc. 

Project 29600.74 consisted of seventeen (17) water and eleven (11) soil samples submitted to EA 
Laboratories (EAENG) for volatile organic analyses. The sample set included one (1) equipment 
blank, one (1) water blank, two (2) tip blanks, and two (2) fiel blanks. The sample set included one 
(1) soil, and one (1) water field duplicate pairs. The samples were analyzed in accordance with the 
Chain-of-Custody (COC). The Target Compound List (TCL) organics were analyzed according to 
SW846 method 8260. All aqueous purge volumes were 25mL to achieve a( one) lpg/L detection 
limit, except for the trip blank and field blank associated with the soil samples (lab ID 9709508, and 
9709509, respectively) which were analyzed with 5ml purge volumes. 

The analytical results were validated according to U.S. Environmental Protection Agency (LJSEPA) 
Region III Modifications to the National Functional Guidelines for Organic Data Review, dated 
September 1994. 

None of the aqueous samples, included in this project, exceeded the USEPA’s Office of Solid Waste 
and Enlergenq~ Response established “I O-day Chemical Health Advisor;r? Limits’” as identified in the 
USEPA Region IUModifieations to Natiollal Functional Guidehhes for Organic Data Review. 

.” I . rr 
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SUl\Il\JAHY 

All samples were successfllIly analyzed for all target compounds according toUSEPA Region In 
Modifications to National Functional Guidelines for Organic Data Review, dated September 1994. 
All instruments and method sensitivities were according to the specified analytical methods. 

• None noted. 

l\UNOR I>Rf)BLEl\lS 

• The 1m\' level aqueous continuing calibration analyzed on September 18, 1997 displayed 
percent differences (%Ds) for 1,2,3-Trichloroproplme, and Naphthalene outside the QC limit 
of ±25%. The f!iOD for 1,2,3-Trichloropropane was exceedingly high ( %D > 50%). AU 
positi vc results for naphthalene, and quantitation limits for 1,2,3-Trichlropropane \verl: 
qualified 'T' and "ur, respectively, on the data sunmurry fomls (DSFs) for a.ll samples 
associated with this continuing calibration. See Fornl VII YOA in Appendix D. 

• The diluted analysis (SOx dilution) of sample NFFW-12 was perfonned as the initial 
analysis. The sample was properly re analyzed without dilution when the data showed 
insufficient justification for such a high dilution. However, the undiluted analysis displayed 
a result for Naphthalene which wa'S outside the instruments demonstrated calibration range. 
No further analysis of this sample was perfonned. Therefore, the positive result for 
naphthalene is being reported foml the undiluted analysis and was qualified "J" for estimated 
concentration. 

• The analysis of several samples displayed positive results for 1 ,2,3-TrimethyIbenzene. 
Samples 'NrFW-20, NFFW-6, NFFW-7, NFFW-16, and NFF\V-14 displayed results high 
enough that \'\/Quld indicate the need for a dilution to bring this compound into the calibration 
range: Upon dilution, however, the data showed that the compound was either not detected, 
or not spectrally con finned. The existence of the high hydrocarbon content in the samples 
complicated this issue since many compounds that elute in this range of the chromatogram 
have very similar mass spectra. Coelution of other hydrocarbons can make positive spectral 
identification difficult. In the validator's professional judgement, qualifying aU positive 
results ,vas necessary because of these factors which lowers the nonnal confidence limits 
expected for GCIMS analyses. Positive results were qualified "N" ,vhen spectral 
confinnation was questioned, and "NJ", when diluted analyses failed to detect the 
compound, and the original undiluted results were above the calibrated range. 

Page 2 of 5 



. The analysis of severat samples displayed false positive results for the compound tert- 
Butylbenzene. This compound which, in the validator’s profession judgement, did not meet 
the necessary criteria for positive spectral confirmation according to the region III guidelines, 
were not included on the DSFs and were lined out on the Form Is in the data validation 
report. 

NOTES 
One (1) aqueous and one (1) soil field duplicate samples were analyzed. Results and 

precision estimates are listed in the table below. 

t ................................................................................................................................................................... 
: h’D = Not Detected ................. ................................................................................................................................................. . 

The field duplicate results demonstrate a high level of precision by the laboratory. 

. . Vdatilcr 

. The low level aqueous continuing calibration analyzed September 10, 1997 displayed a 
percent difference (%D) value outside the &250/b QC limit for Methylene Chloride. In 
addition, the continuing calibration response factor for 1 ,2&Trimethylbenzene was not listed 
on the continuing calibration evaluation report. No samples were directly associated to the 
analysis of this st.andard, therefore, no samples were qualified because of the %Ds being out 
of control in this standard. See form VII in Appendix D. 

. The analysis of various low level aqueous continuing calibrations displayed several %D 
values outside the *25X QC limit. Since the %D values did not exceed 5OY’ (i.e., 25% < 
%D c ?GO%) no samples were qualified because of the %Ds being out of control and less 
than 50%D in these standards. See form VII in Appendix D. 

. The continuing calibration evaluation report for the standard analyzed on 9 September, 1997 
displayed no response factor for 1,2,3-Trimethylbenzene. Since no samples were analyzed 
for this case on this analysis date, no action was taken. 

Page 3 of 5 

• The analysis of several samples displayed false positive results for the compound tert
Butylbenzene. TIlls compound which, in the validator's profession judgement, did not meet 
the necessary criteria for positive spectral confirmation according to the region III guidelines, 
were not included on the DSFs and were lined out on the Fonn Is in the data validation 
report. 

NOTES 
One (1) aqueous and one (1) soil field duplicate samples were analyzed. Results and 

precision estimates are listed in the table below. 

Fraction 
NFF\V-IO NFFW-DUPI 

Compound 
Concentration (ug/L) 

RPD 

0.7 0.7 o IV olatiles aqueous 1, I-Dichloroethane 
-----------+----~~--~~~~~----_r----~ Concentration (ug/L) 

Fraction Compound 
NFF\V-SB-4 NFF\V-DUP-5 

RPD 

Volatiles soil N/A ND N/A 

RPD == Relative Percent Differences i 

•

';! ............................................................................ ~U6 •• ~~ .......................................................................... ~ ....... " ....................... ~ .................... . 

. . ......................... ~~.~.~~~.~~.~~~!:~ ............................................................... .1 

The field duplicate results demonstrate a high level of precision by the laboratory. 

Volatile 

• The low level aqueous continuing calibration analyzed September 10, 1997, displayed a 
percent difference (%D) value outside the ±25% QC limit for Methylene Chloride. In 
addition, the continuing calibration response factor for 1,2,3-Trimethylbenzene was not listed 
on the continuing calibration evaluation report. No samples were directly associated to the 
analysis of this standard, therefore, no samples were qualified because of the %Ds being out 
of control in this standard. See form VII in Appendix D. 

• The analysis of various low level aqueous continuing calibrations displayed several %D 
values outside the ±25% QC limit. Since the %D values did not exceed 50% (i.e., 25%) < 
%D < %50%) no samples were qualified because of the %Ds being out of control and less 
than 50%D in these standards. See form VII in Appendix D. 

• The continuing calibration evaluation report for the standard analyzed on 9 September, 1997 
displayed no response factor for 1,2,3-Trimethylbenzene. Since no samples were analyzed 
for this case on this analysis date, no action was taken. 
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• The analysis of the soil continuing calibrations analyz.ed 11 and 12 September, 1997 
displayed D values outside the ±25%) QC limit for Dichiorodif1uoromethane, Chloromethane, 
Bromomethane, and 2,2-Dichloropropane. Bromomethane was outside the criteria only in 
the standard analyzed on the 11 th of September. No samples were qualified because of the 
(~/oDs being out of control in this standard since the %Ds did not exceed 50%) (Le., 25% <: ~/oD 

<: 50!~o) and no positive results \vere detected for the associated samples. See fm111 VII in 
Appendix D. 

• The analysis ofthe batched MSIMSD pair of sample S03M03 displayed four (4) out often 
(10) percent recoveries (o"oRs) and one (1) out offive (5) relative percent differences (RPDs) 
outside the QC advisory limits. In the validator's professional judgement, no qualification 
of the data ,vas necessary because ofthis MSl1vfSD. 

• Several samples required analysis at a higher dilution in order to bring the extract 
concentration ofa target compound into the demonstrated calibration nmge. Results reported 
from these diluted ::malyses have been marked with an asterisk {*} on the DSFs. 

• The laboratory narrative mentions a h:venty-five (25) mL purge volume for the aqueous 
samples in SDO#971296. The aqueous samples in this SDG were field blanks associated 
with the soil samples, and in fact were analyzed with a SmI purge volume. 

All data for Project 29600.74 \vere reviewed in accordance with the USEPA Functional Guidelines 
for Evaluating Organic rwalyses with Modification for use within Region III. The text of the report 
addresses only those problems affecting data usability. 

Page- 4 of 5 



Appendix A - Glossary of Data Qualifiers 
Appendix B - Data Summary Forms. These include: 

(4 
(W 

All positive results for target compounds with qualifier codes where applicabk. 
All unusable detection limits (qualified “R”j, where applicable. 

l?ippendis C - Results as Reported by the Laborato> for All Target Compounds 
Appendix D - Support Documentation 

DCN: 5029709-o 

Prepared by: 

Approved by: Date: 

Page 5 of 5 

ATTACHl\lENTS 

I ) Appendix A - Glossary of Data Qualifiers 
2) Appendix B - Data Summary Forms. These include: 

(a) All positive results for target compounds with qualifier codes where applicable. 
(b) All unusable detection limits (qualified "R"), where applicable. 

3) Appendix C - Results as Reported by the Laboratory for All Target Compounds 
4) Appendix D - Support Documentation 

DCN: 5029709-0 

f 

Prepared by: A'~::;bYz~ Date: -i.:.....;f !--!7_A_7...:....7 __ _ 
David \Vells 

'. 
Approved by: -.Ioo':......:-~/~0._ . .L---.:.I-':.~=-__ _ Date: _/~ __ _ 

MSTI 5(l1Q'09·0· EA Page 5 of 5 



“Appendix A” 

Glossary of Data Qualifier Codes 

"Appendix A" 

Glossary of Data Qualifier Codes 



Codes Reu to Identification: 
(Confidence concerning presence or absence of compounds) 

u zz Not detected above the level of the associated \Falue. The associated 
value is either the approximate sample quantitarion or detection limit. 

NO Code = Conkmed identification. 

B = Not detected substantiahy above the level reported in laboratory or 
field blanks. 

R = Unusable result. Analyte may or may not be present in the sample. 

N zz Tentative identification. Consider present. Special met,hods may be 
needed to conform its presence or absence in future sampling &orts. 

Codes Related to Ouantitation: 
-. (Can be used for both positive results and sample quantitation Limits) 

J 

K 

L 

UJ 

UL 

L&her Codes: 

NJ 

Q 

Analyt e present. Reported value may not be accurate or precise 
(estimated value). 

Analyte present. Reported value may be biased high. Actual value is 
expected to be lower. 

Analyte present. Reported value may be biased low. Actual value is 
expected to be higher. 

Not detected. Quantitation limit may be inaccurate or imprecise. 

Not detected. Quantitation Limit is probably higher. 

Qualitative identification questionable. Presumptively present at 
approximate quantity. -. _ -.- 

No analytical Result. 

GLOSSARY OF DATA QL'ALIFIER CODES (ORGA:\IC) 

Codes Related to Identification: 
(Confidence concerning presence or absence of compounds) 

U 

NO Code 

B 

R 

N 

= 

= 

= 

Not detected above the level of the associated value. The associated 
value is either the approximate sample quantitation or detection limit. 

Confirmed identification. 

Not detected substantially above the level reported in laboratory or 
field blanks. 

Unusable result. Analyte mayor may not be present in the sample. 

Tentative identification. Consider present. Special methods may be 
needed to conform its presence or absence in future sampling efforts. 

Codes Rtiated to Quantitation: 
'. (Can be used for both positive results and sample quantitation limits) 

J 

K 

L 

UJ 

UL 

~l1her Codes: 

NJ 

Q 

= 

= 

= 

:::;:: 

= 

= 

= 

Analyte present. Reported value may not be accurate or precise 
(estimated value). 

Analyte present. Rl"Ported value may be biased high. Actual value is 
expected to be lower. 

Analyte present. Reported value may be biased low. Actual value is 
expected to be higher. 

Not detected. Quantitation limit may be inaccurate or imprecise. 

Not detected. Quantitation limit is probably higher. 

Qualitative identification questionable. Presumptively present at 
approximate quantity. 

No analytical Result. 
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‘5DG: 971277” 





GC Column: RTX 502.2 ID: 0.53 (nun) Dilution Factor: 1 .O 

Soii Extract Volume: (ULI Soil Aliquot Volume: (ULj 

Concentration Units: 

CAS No. Compound (ug/L or ugKgj ugfL Q 

Dichlorodifluoromethane 1 u 

ChIororneth2ne d I i I u -, 
Bromomethane 
Chloroethane 
Trichlorofluoromethwe 
1. 1-Dicfiloroethene 

,- 





Compound 

Concentration Uaits: 
tug/L or ug/Kg) ug/L Q 

Page 1 

I,1 -Dichloroethane 

us- 1,2-Dichloroethene 

of2 
FORM I VOA 3/90 













Level: (lowirr1ed) Date Received: 9!5 197 ____ 

FL Moisture: not dec. Date Ana&?ed: ?i17!9? 

GC Column. RTY 507. * . u1- ID: 0,53 (mm) Dilution Factor: 50.0 

Soil Extract Volume: W.l Soil Aiiquot Volume: id.4 

CAS No. Compound 

Concentration Units: 
(LIgfL OF ugJE;g) Ug'L 

-- Q 

Methylene Chloride 
trans-1,2-Dichloroethene 

I, 1-Dichloroethane 

108-88-3 Toluene 50 u 
., 

79-00-5 1,1,2-Trichloroethane 50 . U 
1106-93-4 1 ,I?-Dibromoetha 
14’- 

F 127. 

ne (EDR) 50 * u- 
.28”9 1,3-Dichloropropane 50 1.I --- --A 
1 s-3 - 

123~ZG i 
IQS-90-T 7 

630-20-6 
!OO-41-4 

1 ,l , I ,2-Tetrachloroethane 
Ethvlbenzene 

Telrachloroethene - 

Chlorodibromomethane 
Chlorobenzene 

50 LJ 
. 

50 u 
50 iJ , 
50 U 

I 50 1s 

106-42-3 
, 

m&p Xylenes 
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FORM I VOA 





CAS No. Compound 

Concentration Units: 
(ug/L or uglf;g) ug/L Q 



Concentrstion units: 



Sample M’t ‘WI: 25.0 r:g!mL) ML. Lab Fiie ID: \‘HSBZ471 .D 

Lcyel: (louimecl’;) Date Received: 9:5/97 
- 

5 Moisture: not dec. Date ,4nalyzecl: 9’1S.‘% 

GC Cakun~: RI-N 502.2 ID: 0.53 {mm) Dilution Factor: 1 .c3 -- 

Soil Extract Volume: (ULl Soil Aliquot Volume: (ULI 

CAS No. Compound 

Concentration Units: 

@g/L or ugKg) ug/L Q 

p5-69-3 Trichlorofluoromethane I 1 I u I 
1,l -DicNoroethene 
hlethylene Chloride 

Carbon Tetrachloride 
I ,2-Dichioroethane 

Benzene 
Trichloroethene 

u 
f/T=--> 

1 LJ 





CAS No. Compound 

Concentration Units: 
(ugL or ug/Kg) ug/L Q 

FORM I VOA 





iAl Na-ne: EA LA BOR.4TORIE.s Contract: -- -..__I_.- 

Lab Code: E.4 ENG Case No.: hlethod: SDG No.: - --- 

hlatrix: (soil/\s~atcrj WATER Lab Sample ID: P97093SSJ -- 

Sa17zple wtivol: 25.0 W7-U ML Lab File ID: VItSK373.D ~~ 

Level : (low/med) Date Received: 915fw 

S;; hloisture: not dec. Date AnaJyzed; 9il SW 

CC Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: _ 1 .O 

Soil Extract Volume: (uI.,j Soil Aliquot Volume: (UL) 

CAS No. COmpOund 

Concentration Units: 

(ug/L or ugiKg) LlglL Q 

Trichloroethene 

Page I of 2 
FOR&l I VOA 





LZVCI : (row/med) 
Date Received: 9/s/97 

% Moisture: not dec. 

GC Column: RTS 502.2 

Date .4nzlyzed: 9/l 6/97 - 
ID: 0.53 (mm) Dilution Factor: 10.0 

Soil Extract Volume: 

C‘4S No. 

W) Soil Aliquot Volume: (UL) 

Concentration Units: 
Compound (ugk or @Kg) UOfL 

i3romomethane f I I” 
, Chloroethane I U 

75-69-4 -?richlorofluorometharIr 
75-35-4 1, 1-Dichloroethene 
75-09-z Methyiene Chloride 
156-60-S tram-i ,2-Dichloroethene 
75-34-3 I,1 -Dichloroethzine 

I 
7,2-Dichloronronane 

Chloroform 
Bromochloromethak 

I, I -Dichloroorooene I- 

FORkI I VOA 



----..- 



GC Coluntn~ RTY Xl3 7 . d *- 

Soii Extract Volume: 

ID: 0.53 (,mm) 

CUL) 

Date Analyzed: 9,15:‘97 

Dilution Factor: 1 .O 

Soil Aliquut Volume: (UL) 

CAS No. Compound 

Concentration Units: 

(ug!L or LlgKg) Up?.- Q 
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I E 

f 1 / t 

I 1 





I I 



1 x 
VOLATILE ORGANICS :‘INA,L’1’SIS DAT:\ SHE EIT 

I.Ll b xmle : EA LXHOR.4TORlES Contract: 1--- .- 

Lab Code: E.4 ENG Case No.: hIdl0d: - -- --.- 

Matrix: (soil/water! WATER -- Lab Sznple JD: 

Sample wt/voJ: _ 25.0 (gimL’1 ML Lab File ID 

Level: (lowimed) Date Received: 

5 Moisture: not dec. Date Anall,zed: 

GC CoJurnn: RTX 502.3 - ID: 0.53 (mm) Dilution Factor: 

Soil Extract Volume: WA Soil Aliquot Volume: 

Concentration Units: 
CAS No. Compound (ug/L or q/Kg) 

‘,‘HSB3-!?5. D 

20.0 

Q 
r 
75-71-x 
74-87-3 

Dichlorodifl uoramethane 20 
Chioromethane- I 20 

/5-01-4 
74-63-9 

75-00-3 
115-69-J 

_^” 
Vinvi Chloride I 20 i 

Bromomethane 
Chloroethane 

Trichiorofluoromethane 

1.1.1 -Trichloroethane 

Page 1 c 
FORM I VOA 





Soil A.liquot \‘olume: (ul,‘) 

CAS No. Compound 

Concentration Units: 

(l&L or u&/Kg) lag/L Q 

romodichloromethane 











_ 
1 . . 

2-ChIorotaIuene I 

d-chIorotolrIenr ! 
-.-^..“.--. 



LCWl: ilow/med) Date Received: 9?3i97 

Soil Extract \‘olume: (UL] Soil Aliquot Volume: (ULj 

Concentration Units: 

Page lo 

(ugfL or ugKg) 

Hhylbenzene 
m&p Sylenes 

I 
10 ti 

FORM I VOA 3J90 



-- 



klatris: (soil!watcr) CI,‘ATER Lab Sampk ID: ty97093g4 “- 

Sampie wt!vol : (g/ml:) 75 XI hlL Lab File ID: VMYB3417.D --- 

Level: (Iow/med j Date Received: 9!5/97 

5 hloisture: not dec. Date Analyzed: 91 IS/97 
II- -- 

GC Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: w-1 Soil Aliquot Volume: WJll - 

Concentration Units: 

CAS No. Compound (ug/L or ug,Kg) ug/L Q 

trans- 1 ,‘&Dichioroethene I^ 
1, I -Dichloroethane 
2.2-Dichloropropane 

xhane (EDB) I 

n&p Xylenes 

of 2 
FORM I VQ.4 





IA EPA s.a?f’r E so 
V(-JL.#\T[LE c-p.C;rjf<ICS /^INALYS!S D.4TA SIEE? 

Lab Name: Ifi.4 LABORATC)RIES Contract: 

fi-iizi~ 

- - 

Lab Code: EX ENG case XL’.: hfethod: SDG No.: 
--- -. -~ 

Matrix: (soil/water) WATER Lab Sample ID: #WC.,9395 

Sample wt!vKJl: 25.0 (g!mL) h4L Lab File ID: \‘H%334 I8.D 

Level : (Iow/med) Date Received: 9/j/97 

R hloisture: not dec. Date Analyzxd: 9!15/97 

GC CoEumn: RTX 50?.? *- ID: 0.53 (mm) Dilution Factor: 1 .O -- 

Soil Extract Volume: (UL) Soil Aliquot Volume: w4 

Concentration Units: 

CAS No. Compound (~g/L~rug/Kgj ug/L Q 

L 
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FORM I VOA 3/m 



I 
- 



Compound 

Chloromethme - 

Concentration Units: 

(ug!L or up/Kg) ue/L A- Q 

Pa&e I of 2 
FORM I VOA 



,  



Lab Cc&: E.4 ENG Cm? No.: Xlethod: 

hfatrix: (soiI:‘water) WATER 

kL!ll~Jk Wt/t’O[: 25 ,(I @/mL.) hfL 

L.weJ : r:low/med) 

5 Moisture: not dec. 

GC Column, RTY 502.1 . . ID: 0.53 (mm) 

Soil Extract Vciume: (UL) 

Dilution Facror: 1 .O 

Soil Aliquct Volume: 

CAS No. Compound 

Concentration Units: 

(ugiL or ugKg) ugL Q 

75-71-E: 

74-87-3 
r 

Dichlorodiflucrbmsihane 
Chioromethane 

Vinyl Chloride I LT I 
Bromomethane 

ChIcroethane 
5-69-4 

5-35-4 
Trichlorofluorometbane 
1, I -Dichloroethene 

1,1,2-Trichloroethane 
1.2-Dibromoett me (EDB) I ‘ IJ 
I,?-Dichioropropane I 1 I u 

Chlorohenzene 
1,1,1,2-Tetrachloroethane 

177-1F-4 Tetrachloroethene 
174-4x- 1 ChJcrodibromomethane i t - 

--a ~- 

m&p Sylenes 
I I 

I U 





C0IltIXt: 

Method: 
---1__- 

Lab Sample ID: 

Lab Code: EA ENG Case No. : 

#9709S@S 
Matrix,: (soil/water) WATER 

Sample wtivol: 

Level : (lowimed) 

% Moisture: not dec. 

5.0 (g/mLj ML 

Date Received: 9/&w - 

Date AnaEyzed: 9: 1 I w7 - 
GC cuhlI1: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1.0 

- 
Soil Extract Volume: W> Soil Aliquot Volume: 

-. (UL) 

CAS Compound 
Concentration Units: 
(ug/L or ug/Kg) UU- cl 

I c I . . I 

. . 

Page 

75-34-3 
jg&>o-: 2’ 1.. 

r- 

156-59-2 Ck 

67-66-3 
74-97-j Rrr 

I 

!-Dick LloJoprcYpim J 
-1,2-K jichioroethene 5 

Chloroform Tr----- Gomethane I 5 
5 

ichloroethane 
1563-58-6 1 1 

5 

p?ir--i;;~:“?i,:~;:;: 5 
po7-06-2 

5 
1,2. -Dichloroethane 

u 

I-.. 1- - 5 u 
Benzene 
Trichloroeihene 5 ----Jv( 

78-87-5 I 5 
1,2-Dichloropropane 

u 
75-27-J 5 

Bromodichloromethane -- U 

74-9.5-3 5 
Dibromomethane I 

U 
108-88-3 I 5 

Toluene 
U 

-_ p-00-5 
I 5 

1,1,2-Trichloroethane 
U 

5 ’ TI 

Chlorobenzene 
I 

1, i ,1,2-Tetrachloroethane 
- 

Ethylbenzene 
f 

m&p Xylenes --- 





Corxeatration Units: 

CAS No. Compound (q/L or ug,Kgj _ ug!L Q 

_. 
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EXECUTIVE SUMMARY 

During previous investigations at the Navy Fuel Farm, non-petroleum related volatile organic 
compounds (VOC) have been reported in samples of subsurface soil and ground water. As a 
result, there was a potential that some non-petroleum VOC, which would require investigation 
under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), may be present at the Navy Fuel Farm. The regulatory oversight of the current 
remedial efforts at the Navy Fuel Farm is currently performed by the Installation Restoration (IR) 
Program following CERCLA procedures. To expedite remediation, it is the intention of the 
Navy is to pursue transferring the regulatory oversight of remedial efforts at the Navy Fuel Farm 
from the IR Program to the Pennsylvania Department of Environmental Protection (PADEP) 
underground storage tanklaboveground storage tank (UST/AST) program. The purpose of this 
report is to provide additional information on the occurence of non petroleum VOC at this site to 
aid the Navy in its decision to pursue transferring the Navy Fuel Farm to the PADEP UST/AST 
program. 

To meet this goal, additional sampling of soil and ground water was conducted at the Navy Fuel 
Farm to assess the presence or absence of non-petroleum VOC. The soil sampling consisted of 
the installation of 10 direct-push soil borings and the ground-water sampling consisted of 
sampling 10 existing monitoring wells at the site. The samples were analyzed for VOC by 
United States Environmental Protection Agency (USEPA) Method SW-846-8260. 

Based on results of the soil analysis, non-petroleum VOC were not reported greater than the 
quantification limit for the SW-846-8260 analytical method. Ground-water sample results were 
similar in that no non-petroleum VOC were reported greater than the quantification limit for the 
SW-8468260 analytical method. However, petroleum compounds were detected and exceeded 
guidance criteria established by the Pennsylvania Land Recycling Program of 19% (ACT 2) for 
VOC in ground-water at six of the 10 wells sampled. No soil samples exceeded guidance criteria 
for VOC. 

Based upon these results, the Navy will pursue the transfer of the Fuel Farm Site from the IR 
Program to the PADEP UST/AST program. 

NASJRB Willow Grove; Navy Fuel Farm Samding and Analvsis Rennti 
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1. INTRODUCTION 

This Sampling and Analysis Report (SAR) for the Navy Fuel Farm facility, Naval Air Station 
Joint Reserve Base (NASJRB), Willow Grove, Horsham Township, Pennsylvania, has been 
prepared by EA Engineering, Science, and Technology for Northern Division, Naval Facilities 
Engineering Command (NAVFAC) under Contract No. N62472-92-D- 1296, Contract Task 
Order (CTO) No. 0074, 

1.1 OBJECTIVES 

The Navy Fuel Farm is currently regulated by the United States Environmental Protection 
Agency (USEPA) under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). However, as petroleum release, it may be more appropriately regulated 
by Pennsylvania Department of Environmental Protection (PADEP) under the underground 
storage tank/aboveground storage tank (LJST/AST) program. The PADEP UST/AST Program 
uses a streamlined approach to site remediation in accordance with Pennsylvania’s Land 
Recycling Program of 1995 [25 PA Code CH250 (Act 2)], commonly referred to as Act 2. As a 
result, regulation of this site by PADEP UST/AST Program could expedite remediation. 
Therefore, the Navy is deciding whether to pursue transfer of the Navy Fuel Farm to the PADEP 
USTlAST Program. The purpose of this report is to provide additional information on the 
occurrence of nonpetroleum volatile organic compounds (VOC) at the Navy Fuel Farm site to aid 
the Navy in its decision to pursue transfer of this site to the PADEP USTIAST Program. 

During previous investigations at the Navy Fuel Farm, non-petroleum related VOC have been 
reported in samples of subsurface soil and ground water. As a result, there was a potential that 
some non-petroleum VOC, which would require investigation under CERCLA, may be present at 
the Navy Fuel Farm. Therefore, the objective of the work for this SAR included: 

l Assessment of subsurface soil and ground water for the presence of non-petroleum 
voc 

l Evaluation of the current conditions of petroleum and potential non-petroleum related 
VOC in the ground water 

To meet this objective, 10 soil and 10 ground-water samples were collected and analyzed. The 
results of this sampling effort may be used to evaluate the regulatory oversight of the remedial 
efforts at the Navy Fuel Farm. The intention of the Navy is to pursue transferring the regulatory 
oversight of remedial efforts at the Navy Fuel Farm from the Installation Restoration (JR) 
Program to the PADEP UST/AST program. Current and previous sampling results were 
compared to the guidance criteria established in ACT 2. 

The results of the sampling and analysis are provided in this report along with sampling 
procedures and analytical results. 
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1.2 REPORT ORGANIZATION 

1 I June 1998 

This report is divided into four chapters. Chapter 1 is the Introduction; Chapter 2 describes the 
Navy Fuel Farm facility and includes a summary of site setting, characterislics, and history; 
Chapter 3 contains the sampling methods; and Chapter 4 presents the results. Soil boring logs 
are presented in Appendix A with supporting analytical data for the soil samples presented in 
Appendix B. Monitoring well purge sheets are presented in Appendix C and supporting 
analytical data for the ground-water samples are presented in Appendix D. The validated 
laboratory data report for all soil and ground-water samples are presented in Appendix E. 
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2. SITE CONDITIONS 

2.1. SITE SETTING 

The Navy Fuel Farm is located along the north side of Privet Road and immediately south of the 
Pennsylvania Air National Guard (PAANG) portion of the Air Reserve Station (ARS) at Naval 
Air Station (NAS) Willow Grove. A site location map is presented on Figure 2-l and a site plan 
of the Navy Fuel Farm is presented on Figure 2- 2. The Navy Fuel Farm is bordered by NAS 
property on the south and east and by ARS property on the north and west. Located to the north 
of the Navy Fuel Farm are ARS Buildings 330,340, and 345. Several other base facilities exist 
within 1,000 ft of the site. The Navy Fuel Farm is approximately 2 acres in area and consists of 
three ASTs, associated aboveground piping, and Buildings 119 and 8 1. 

The topography of the Navy Fuel Farm area is characterized as flat and gently sloping to the 
north-northwest. There is a slight downgrade at the north end of the facility which encourages 
runoff to flow northeast into the catchment basin or the adjacent drainage ditch. 

2.2 SITE HISTORY 

From 1950 to 199 1, two partially buried 2 lO,OOO-gal JP-4/JP-5 aviation fuel tanks (Tank 
-Nos. 115 and 116) were located at the Navy Fuel Farm. A 500-gal underground waste oil tank 
and an underground diesel fuel tank we.re aiso located at the southwestern corner of the site. 

In 1986, a spill occurred when Tank No. 115 was overfilled and fuel was released from the vent 
pipe onto the ground. The event was attributed to faulty gauges that registered less fuel than was 
actually present. During this same year, a utility trench was excavated along the western 
boundary of the site, but work discontinued when light. non-aqueous phase liquid (LNAPL) was 
observed floating on the water within the trench. The area where the LNAPL was discovered is 
immediately adjacent to a former drywell. The drywell accepted water that was periodically 
siphoned from the bottom of the fuel tanks. 

In March 1989, JP-5 jet fuel was detected emanating from two patches of dead grass on the west 
side of Tank No. 115. As a result, it was decided to empty and remove the two main fuel tanks 
(Tank Nos. 115 and 116). Removal of these tanks occurred in 1991. Also during this time, the 
waste oil and diesel fuel USTs were removed. Inspection of the waste oil tank during removal 
revealed the tank was not intact as holes up to 1 in. in diameter were reported. 

Subsequent to the completion of removal activities, a new AST syst.em was installed to the east 
of the former tank field location. The new tank system at the Navy Fuel Farm consists of 
aboveground steel tanks set in a concrete berm. The Navy currently stores potassium acetate in 
the new 40,000-gal AST. The Navy is presently having a contractor hook one of the 2 I.O,OOO-gal 
ASTs to the boiler house, Building 6. The tank will hold #2 fuel oil once the project is 
completed. 

NASJRB Willow Grove; Navy Fuel Farm Sampling and Analysis Report 



Project: 29600.74 4220 
Revision: ITINAL 

P;rge 2-2 
EA Engineering, Science, and Technology 11 June 1998 

The Navy has completed a pilot study of remedial alternatives to address the recovery of LNAPL 
petroleum products at the Navy Fuel Farm (EA 1996). Based on resu1t.s of the pilot study, the 
Navy has proceeded with the expansion of the vacuum-enhanced LNAPL recovery system to 
include recovery from three wells (NFFW-2R, NFFW- 14, and NFFW-16). 

2.3 GEOLOGY 

Site geology has been characterized based on the geologic logs of 40 previous soil borings 
installed on and adjacent to the Navy Fuel Farm, 21 of which were completed as ground-water 
monitoring wells. Soil cover at the site varies in thickness from 6 to 21 ft. In general, soil depth 
increases from south to north, reflecting the dip of the underlying bedrock strata. The northeast 
edge of the site is underlain by soil types belonging to the Readington Silt Loam group; the 
remainder of the site is covered with fill material. The site-specific shallow stratigraphy is 
comprised primarily of silty clay and clayey silt with varying amounts of sand and gravel. The 
high proportion of clay in the soil leads to reduced permeability and slow infiltration rates (EA 
20 August 1997). 

Unconsolidated materials at the site are underlain by the Middle Arkosic Member of t.he Late 
Triassic Stockton Formalion. This member consists of interbedded red shale, siltstone, and gray- 
tan, medium-grained, arkosic sandstone which was deposited as part of coalescing fluvial 
,channel system. Red shale and siltstone are predominant along the southern edge of the site, 
whereas the arkosic sandstone underlies the remainder of the site. 

Depth to competent rock may range from approximately 6 ft in areas where soil was previously 
removed to competent sandstone bedrock during site const.ruction activities, to 20 ft in areas 
underlain by shale or siltstone. Relict bedding structure within soil is often present as a zone 
several feet thick and overlying shale or siltstone units. Regional bedrock formation dip ranges 
from 5 to 15 degrees with strike to the north-northwest (Rima et al. 1962). Rock beds vary in 
thickness, often pinching out or grading into other facies, making stratigraphic correlation 
difficult. 

Regionally, small displacement normal faults trending northeast-southwest are present 
throughout the unit. Two sets of vertical joints, roughly parallel and perpendicular to the st.rike 
direction, are well developed. A third set of joints, though not as well expressed as the first two, 
trends northwest-southeast (Rima et al. 1962). 

2.4 HYDKOGEOLOGY 

Water levels in the monitoring wells fluctuate several feet annually due to seasonal influences. 
In most cases, ground water is observed within bedrock fractures or within the weathered zone 
immediately overlying competent rock. Static water levels not only reflect the regional 
potentiometric surface, but also the composite head resulting from the different water-yielding 
zones that the wells intercept. For this reason, water levels may show marked differences in 
nearby wells depending on the number, location, and size of fractures intercepted by each well. 
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Based upon several rounds of well gauging, ground-water flow at the Navy Fuel Farm is 
predominantly to the north, as illustrated on Figure 2-3. However, because flow is primarily 
through fractures within the bedrock or weathered bedrock, localized flow direction may vary. 
Ground-water flow through the arkosic sandstone is more rapid than through the shale/siltstone 
as evidenced by more rapid recharge rates during well development and purging prior to 
sampling. This may be due to the greater size and density of the fractures present within the 
sandstone. 

Using the Neuman Method for unconfined aquifers, the average hydraulic conductivity, as 
derived from pumping test data at wells NFFW-ZR, NFFW-8, NFFW-12, NFFW-14, and 
NFFW- 16 (EA 199 1 ), was estimated at 4.05x 1Q5 centimeters per second (cm/see). The average 
ground-water velocity has been estimated at 30 ft/year, assuming an effective porosity of 
7 percent and a hydraulic gradient of 0.029 ft/ft (EA 199 I). Aquifer tests that have been 
conducted during low and high water-table conditions and results of the remedial pilot study 
have indicated that the wells are low yielding, typically 0 to 2 gallons per minute (gpm) during 
low water-table conditions (EA 199 1) and 5 to I.0 gpm during high water-table conditions (EA 
1996). 

2.5 PREVIOUS INVESTIGATIONS 

* Several investigations have been conducted at the Navy Fuel Farm to assess the extent of 
petrole.um hydrocarbons. Pilot studies have also been conducted to assess remedial alternatives 
at the site. 

2.51 Soil Results 

Soil samples in the vicinity of the Navy Fuel Farm were first collected in March 1989 as part of 
an investigation to assess potential subsurface hydrocarbon contamination in areas planned for 
future construction (EA 1989b). At that t.ime, a total of 24 soil samples were collected from 
18 borings installed around Building 340 (Figure 2-4). The samples were analyzed for benzene, 
toluene, ethylbenzene, and total xylenes (BTEX). None of the samples collected contained 
individual BTEX components exceeding the ACT 2 guidance criterion. Table 2-l summarizes 
these results. 

Also in 1989, as part of additional investigations at the Navy Fuel Farm, four soil samples were 
collected during the installation of three monitoring wells and one soil boring (EA 1989b). Soil 
samples were collected from NFB-1, NFFWJ, NFFW-6, and NFFW-7, and analyzed for several 
VOC and base neutral extractable compounds. Only one of the four samples collected contained 
VOC concentrations exceeding the regulatory guidance criterion. Methylene chloride and 
2-butanone (or methyl ethyl ketone [MEK]) were reported in the soil sample collected from 
monitoring well NFFW-7. Methylene chloride was present at a concentration of 
2,300 micrograms per kilogram &g/kg) and the guidance criterion is 300 peg. The 
concentration of 2-butanone was 88 @kg and the guidance criterion is 50 bg/kg. The results of 
t.he VOC analysis are presented in Table 2-2. 
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Additional soil samples were collected in April 1991 during the installation of four monitoring 
wells and analyzed for BTEX (EA 1991). Of the four samples collected, only one sample 
contained a concentration of any analyte exceeding the regulatory guidance criteria. The sample 
collected from monitoring well NFFW-8 reported a total xylene concentration of 290,000 kg/kg 
compared to a guidance criterion of 100,000 ,ug/kg. These results are presented in Table 2-2. 

2.5.2 Ground-Water Results 

A total of 36 ground-water samples were collected from selected monitoring wells on five 
occasions from June 1989 through June 1993. Of the 23 ground-water samples collected prior to 
June 1993, eight samples contained concentrations of benzene in excess of the 5 microgram per 
liter &g/L) guidance criteria with concentrations ranging from 1 to 990 pg/L. These wells were 
NFFW-1, NFFW-2 (two samples), NFFW-7 (two samples), NFFW-9, NFFW- 13 and NFFW- 16. 
None of the other analytes tested exceeded the ACT 2 guidance criterion. It should be noted that 
several of the existing wells were not sampled due to the occurrence of LNAPL. 

During the June 1993 sampling event, five of the 13 ground-water samples collected contained 
benzene concentrations in excess of the 5 hg/L guidance criteria with concentrations ranging 
from 6 to 67 pg/L. These wells were NFFW-5, NFFW-9, NFFW- 11, NFFW- 17, and NFFW- 19. 
Benzene was the only analyte to exceed the guidance criterion. Results of the June 1993 
sampling event are presented in Table 2-3. During this event, wells NFFW-1, NFFW-2R, 
NFFW-6, NFFW-7, NFFW-12, NFFW-13, NFFW-14, and NFFW-16 were not sampled due to 
the presence of LNAPL. 

Non-petroleum VOC were also reported for the June 1993 ground-water sampling event, 
including acetone (10 wells), carbon disulfide (three wells), trichloroethene (two wells), and 
chlorobenzene (one well). No ACT 2 guidance criteria exist for carbon disulfide or acetone. 
The concentrations reported for trichloroethene and chlorobenzene were less than the guidance 
criteria. 

2.5.3 LNAPL Occurrence and Distribution 

The occurrence of LNAPL in monitoring wells is directly related to water-table elevation. 
LNAPL has been detected in 11 of the site’s 2 1 monitoring wells, primarily at times of low 
water-table elevation. The occurrence is more dramatic in some wells (NFFW-2R and 
NFFW-13); however, it is an immediate and direct response. The immediacy of the occurrence 
is indicative that the LNAPL’s time-of-travel is short, indicating a more direct travel route and/or 
a short distance from the well. Table 2-4 summarizes the occurrence of LNAPL in the 
monitoring wells. LNAPL was present most often in NFFW-14 (77 percent of the gauging 
events), NFFW-2R (57 percent), and NFFW- 1G (42 percent). These wells were also the only 
wells where a LNAPL layer greater than I ft thick was reported. 

NASJRB Willow Grove; Navy Fuel Farm Sampling and Analysis Report 



r 

m EA ENGINEERING, 
SCIENCE. AND 
TECHNOLOGY. INC. I NAVY FUEL FARM FACILITY 

NAVAL AIR STATION JOINT 
RESERVE BASE I SITE LOCATION MAP 

I WILLOW GROVE, PENNSYLVANlA I 

JECT MIX DESIGNED By 

CR SHD 

I 
DRAWN BY CHECKED BY SW DATE PRCkJECT NO FIGURE 

CJV/PMH CR AS SHOWN 6-11-98 29600.74 2-l 



AIRcRAfT 
PARKING 
APRON 

0 MONITORING KLL 

-.-.- DR4NkGE cn-rw 

B--w APPIWXMUE LCXXIM OF USTa 
yth$wE& ffllN&M, LmLnY Tl?ENctl, 

5 

WE B 

%4sEMAPDO/ELOPEDFRoldUFlELDMEASURENENrs~DslTEPUN- 
E 

3Y EA (1993). NO AS-BUILT DRAWINGS OF NEW FUEL FARM FACILITY WERE. 
WlABLE FROM NW PERSONNEL FRIOR TO DEQELOPMENT OF BbSE I#. BCSE 
~UPIS~ASARmRDlCEONLY.ANY~~UMEBASmONTHE 

6RAPHC!XALEINFEET 2 

:ONTEHTOFTH~SLUPARETHESO~R~BUJTYOFTHEUSER. wRoxlMATE SCALE 
2 

NAM FUEL FARM FACILIM 
EA ENGINEERING. 
SCIENCE, AND 

NAVAL AIR STATION JOINT 
TECHNOLOGY, INC. RESERVE BASE SITE PLAN 

WILLOW GROVE, PENNSYLVPNlA 

OJECT YCR DEIGNED By DRAWN By CHECKED By SC4l 

CR 
cm PROJECT NO 

SHD 
FIGURE 

CJV/PMH CR f"=750' 6-10-98 29600.74 2-2 



ehNF3220 MONKORlNG WELL WITH 
WATEFJ ELEVAllON (FT. 

N4 NOT AVMABLE FOR G4UGlNG 

-3Mb- 
POENllOMEL!?lC ELEVATlON 
CONTOUR (IT. MSL) 
CDNTDUR INTERVAL = 2 FT. 

t 

APPARENT GROUND-WATER 
FLDW DlRECTlDN 

.tim 

BASE MAP DEVELOPED FROM EA FIELD MEASUREMENTS AND SITE PLAN DEVELOPED 
By EA (1993). NO AS-BUILT DRAWINGS OF NEW FUEL FIBARM FACILITY WEf?E 
AVALABLE FROM NAVY PERSONNEL PRIOR TO DEVELOPMENT OF BASE MAP. f3ASE 
MAP IS INTENDED AS A REFERENCE ONLY. ANY DECISIONS MADE 6‘ASED ON THE 
CONTENT OF THIS MAP ARE THE SOLE RESPONSBILITY OF THE USER, 

GRAPHIC SCALE IN FEET 
twRoxlMATE sew 

EA ENGINEERING. 
SCIENCE, AND 
TECHNOLOGY. INC. 

NAVY FUEL FARM FACILIN 
NAVAL AIR STATION JOINT 

RESERVE BASE 
WILLDW GROVE, FENNSM’ANLA 

POTENTIOMETRIC SURFACE 
a DECEMBER 1995 

PROJECT MGR DESIGNED By 

CR ES 
DFAWNEIY CHECKED RY SCALE DATE PROJECT NO FIGURE 

DWM BS 1"=150' 6-11-98 29600.74 2-3 



c 



= d 

= 
= m

 

In 

- cu 
-.i- 

I= 
E

 
W

 
3 !I? 

“! 
W

 

w
 

“! 
W

 
N

 

M
 

W
 

c( 

E
- 

m
 



/ - - L! 

i 

c - 

I 

c i !: 

2 - 



a 

3 ! 



I 
I 

I 
I 

a W
 

3 

a $1 





I’roject: 29600.74 4220 
Revision: FINAl_ 

Page 3- 1 
c 

3. SAMPLING METHODS 

Previous investigat.ions at the Navy Fuel Farm have focused on the distribution of petroleum 
constituents. A limited number of ,soil and ground-water samples have been collected during 
previous investigations and analyzed for non-petroleum VOC. Methylene chloride and 
2-butanone (MIX) were reported in a soil sample collected during the installation of well 
NFFW-7. Previous investigations at the Navy Fuel Farm have reported non-petroleum VOC 
(chlorobenzene, trichloroethene, and carbon disulfide) in a limited number of ground-water 
samples. 

Field work performed in accordance with the procedures presented in this chapter. 

3.1 SOIL SAMPLING 

A direct-push (DP) sampling technique was used to collect subsurface soil samples for laboratory 
analysis in order to assess the pre,sence of non-petroleum VOC. Ten DP soil borings were 
installed and the locations are depicted on Figure 3- 1. 

The soil samples were collected by hydraulically driving a 2-in.-diameter by 4%in.-long piston- 
type sampler into the subsurface in 4-ft increments, until refusal. A dedicated non-reactive clear 
(acetate) liner was placed in each sampler barrel prior to sample collection. Upon retrieval of 
each 4-ft soil core, the liner was cut open using a clean metal utility blade. The soil was visually 
inspected and the open core was screened for total VOC using a photoionization detector (PID). 
The readings were recorded in a field notebook. The zone of each 4-ft core that exhibited the 
greatest PID readings was collected for analysis using a mobile gas chromatograph (GC) 
equipped with an electron capture detector (ECD), which is sensitive to chlorinated compounds. 
If the PID readings for each 4-ft core were not greater than background concentrations, then the 
sample submitted for GC screening was collected from the bottom of the core. 

For each boring, the sample se,lected for laboratory analysis was col1ecte.d from the zone of 
greatest total chlorinated VOC concentration as determined by the CC ECD analysis. A second 
boring in the same location was used to collect the sample for laboratory analysis. The second 
boring was advanced to the sample interval exhibiting the greatest chlorinated VOC 
concentration, based on the initial boring results, and the sample was collected and submitted for 
analysis. If chlorinated VOC were not detected in the initial boring results, the sample from the 
bottom of the boring was submitted for laboratory analysis. The sample for laboratory analysis 
was immediately placed in the appropriate sample jar and submitted to the laboratory for Target 
Compound List (TCL) VOC Analysis by United States Environmental Protection Agency 
(USEPA) Method SW-846-8260. Soil observations (e.g., depth of recovery, depth of impacted 
layer, color, soil type, moisture, and visual observations) were recorded on standard EA “Log of 
Soil Boring” forms. 

In accordance with the approved Quality Assurance/Quality Control (QA/QC) procedures from 
the Sampling and Analysis Plan (SAP) (EA 1997), one duplicate soil sample (DP-5) was 
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collected and one matrix spike/ matrix spike duplicate (MS/MSD) was performed. Two field 
blanks were collected, one from the tap water source (water blank) used for equipment 
decontamination, and one from the laboratory-supplied deionized (DI) water (NFFW field 
blank). In addition, one rinsate blank was collected from the acetate liners (equipment blank). A 
laboratory-supplied trip blank accompanied the cooler containing the sample bottles from the 
laboratory to the field and was returned to the lab with the samples. 

3.2 GROUND-WATER SAMPLING METHOD 

Ten select monitoring wells were sampled to evaluate current ground-water conditions with 
respect to petroleum hydrocarbons and to assess the presence of non-petroleum VOC in the 
ground water. The monitoring wells sampled included NFFW-5 through NFFW-8, NFFW-10, 
NFFW- 12, NFFW-14, NFFW-16, NFFW-19, and NFFW-20. Monitoring well locations are 
presented on Figure 3-l. 

In addition, a ground-water sample was to be collected from the DP location NFFW-SB 10 if 
ground water was present. Ground water was not encountered during boring installation; 
therefore, no ground-water sample was collected. 

Ground-water samples were collected from monitoring wells using a low-flow sampling 
protocol, which utilizes variable speed (Redi-Flow II@ ) submersible ground-water pumps with 
dedicated lengths of Teflon-lined polyethylene tubing for each well. Field monitoring equipment 
employed at the site included a YSI 3800 water quality meter with a flow-through cell (which 
includes probes for measurement of pH, Eh, dissolved oxygen (DO), temperature, conductivity, 
and turbidity). Additional equipment included a Mini-Rae PID. Each piece of equipment was 
checked by EA and was determined to be in proper working order before its use, and was 
calibrated as required. Prior to each use, field analytical equipment probe(s) were 
decontaminated in accordance with Section 3.5. 

Using a properly cleaned oil/water interface probe, the water level in each well and the total well 
depth was determined. The well was then purged with a submersible pump and a dedicated 
length of Teflon-lined polyethylene tubing until the pH, specific conductance, DO, Eh, turbidity 
(5 nephelometric turbidity unit [NTU] goal) and temperature had stabilized (less than + 0.2 pH 
units and less than a 10 percent change for the other parameters between three consecutive 
readings at 5-minute intervals). The submersible pump with attached Teflon-lined polyethylene 
tubing was placed so that the pump intake was at the approximate middle of the screened interval 
of the well or within 5 ft of the well bottom, if this zone was screened. For well screens that 
breached the water table, the pump intake was placed at the approximate middle of the water 
column in the well. To minimize sediment/silt mobilization (turbidity) from the bottom of the 
well, the pump int,ake was kept a minimum of 2 to 3 ft above the bottom of the well. The Teflon- 
lined polyethylene tubing (in the well) was connected to a cleaned flow-through cell of the water 
quality meter (YSI 3800). Care was taken to keep the Teflon-1ine.d polyethylene tubing and the 
flow-through cell full of water in that portion of the tubing above the top of the well during 
purging and sampling. 
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The variable speed submersible pump was used to purge the monitoring well. The pump was 
started at its slowest speed setting and the speed was slowly increased until discharge occurred. 
Once water reached the well cap/flow-through-cell, the flow rate was decreased and the water 
level in the well was checked. The pump speed was adjusted until water level drawdown 
stabilized (ideally at less then 2 ft). Purging continued until indicator field parameters stabilized. 

After every 3 to 4 L of water removed or every 5 minutes the depth to water (below the top of the 
well casing), the pumping rate (in liters/minute), pH, turbidity, specific conductance, 
temperature, Eh, and DO was measured and recorded. Stabilization of the water level in the well 
was defined as no more than 0.2-ft drawdown between the 5-minute measuring intervals. The 
pumping rate was adjusted (decreased) to keep the water level to within the specified target 
range. If no more than 2 ft of drawdown occurred, the drawdown was considered negligible and 
samples were collected after achieving stabilization of the field measured water quality 
parameters. 

After stabilization of the water level and field measured water quality of the well, the flow- 
through-cell of the water quality meter was disconnected and the discharging water was collected 
in the laboratory prepared and preserved sample bottles. The sample containers were filled by 
allowing the pump discharge to flow down the inside wall of the sample cont.ainer, minimizing 
turbulence. 

Sample container handling, chain-of-custody (COC) forms, and shipping to EA Laboratories 
were performed in accordance with Section 3.4. 

One trip blank was included per shipping cooler containing water samples submitted to the 
laboratory for analysis. One field duplicate ground-water sample was collected (NFFW-10) and 
analyzed for the same parameters as the other ground-water samples. One field blank was also 
collected. 

3.3 SAMPLE DESIGNATION, HANDLING, CUSTODY, AND SHIPPING 

3.3.1 Sample Designation and Labeling 

EA employed the following coding (sample designation) system: 

I. Ground-Water Samples 
Example: NFFW-7 

>NFFW = Monitoring well from Navy Fuel Farm Well 
>7-Ground-water sample obtained from monitoring well 7 

II. Soil Samples 
Example: NFFW-SB- 1 

>NFFW-SB = Soil Boring from Navy Fuel Farm 
>l-Soil obtained from soil boring 1 
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II. QC 
Example: NFFW-DUP- 1 

> NFFW-Well sample from Navy Fuel Farm Well 
> DUP-l-First duplicate sample from a monitoring well. The actual well 
number from which the sample was collected was recorded in the field 
notebook and the monitoring well purge sheets. 

3.3.2 Handling, Custody, and Shipping 

The COC document entries and sampling event were recorded in a bound field notebook in 
indelible ink. The properly labeled and sealed containers were placed in a plastic “‘Ziplock” type 
bags and sealed. Approximately 1 to 3 in. of inert cushioning and absorbing material (e.g., 
bubble wrap) was placed in the bottom of the cooler. The sample was packed in ice which had 
been double bagged with heavy duty polyethylene bags, prior to placement into the cooler. 
Samples were packed so as to maintain a temperature at 4°C f 2°C 

The COC form was sealed in a Ziploc-type bag and placed inside of the cooler lid. Samples were 
hand delivered by the field personnel to EA Laboratories in Sparks, Maryland. 

‘3.4 DECONTAMINATION PROCEDURES 

The primary objective of the decontamination process was to prevent the accidental introduction 
of potential contaminants to non-contaminated areas and/or samples. This secti.on describes the 
methods associated with decontamination of field equipment. 

All sampling equipment was cleaned prior to use in the field. Wherever possible, sampling 
equipment was dedicated to a single location to minimize potential for cross-contamination. In 
addition, sampling was conducted in the order of low to high assumed contamination, based on 
previous investigations. All non-dedicated sampling equipment was decontaminated as 
described below. 

3.4.1 Submersible Pumps 

1. Pressure clean pump 

2. Rinse equipment thoroughly with DI water 

3. Rinse with isopropyl alcohol by spray bottle and allow to air dry 

4. Flush with DI water to remove isopropyl alcohol 
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5. Air dry and store on plastic poly sheeting, or if not being used shortly, in plastic 
garbage bags to prevent contamination during storage and/or transport to the field 

3.4.2 Interface Probes 

1. Rinse with Alconox or similar detergent and DI water solution 

2. Rinse with DI water 

3. Rinse with isopropyl alcohol and allow to air dry 

4. Rinse with DI water 

5. Store equipment in polyethylene bag during transport or storage 

3.5 INVESTIGATIVE DERIVED WASTE 

This section addresses the procedures for collection, storage, testing, and disposition of 
investigative derived waste (IDW). 

a 

- 3.51 Soil Cuttings 

Soil cuttings were not generated using the DP sampling technology. 

3.5.2 Purge Water 

Water removed from monitoring wells for sampling purposes was containerized, treated using 
granular a activated carbon treatment system located onsite, and discharged to the base Waste 
Water Treatment Plant. 

3.5.3 Decontamination Fluids 

Liquid generated as a result of decontamination activities was included with the well purge 
water. 

35.4 Other Decontamination Waste 

Other wastes generated during decontamination activities, including discarded personal 
protective equipment (PPE), aluminum foil, and other debris, were double-bagged and disposed 
of as general refuse. 
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3.6 SURVEYING 

A Pennsylvania-licensed land surveyor was contracted to provide horizontal and vertical 
coordinates for the DP soil sampling locations (10 locations). The surveyor established 
elevations with respect to bench marks currently available, at NASJRB Willow Grove. The 
elevation of the sample locations were established for the land surface at each location. All 
vertical measurements were referenced to the National Vertical Datum of 1929 and reported to 
40.01 ft. 

Horizontal control was established by traverse runs to establish location with respect to the 
Pennsylvania State planar horizontal coordinate grid system and was provided in Pennsylvania 
planar and UTM coordinates (NADX3). Horizontal traverses were into established permanent 
benchmarks. Horizontal traverse runs were tied back to initial control points as a check for 
closure, and error of closure was recorded. 
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4. RESULTS 

The soil sampling was conduct.ed on 4 and 8 September 1997. The ground-water sampling was 
conducted on 4 September 1997. The results of these sampling event,s are presented in this 
section. 

4.1 SOIL RESULTS 

The soil borings were installed until probe refusal was encountered. The depth of probe refusal 
varied from 2 ft at NFFW-SB9 to 12 ft at boring NFFW-SB4. Soil boring installation depths, 
field PID screening results, and GC screening results are presented in Table 4- 1. The soil 
samples were screened using the CC for methylene chloride, trichloroethane, and 
tetrachloroethylene; however, these compounds were not detected (>I ,!&kg) in the samples 
analyzed. In addilion, the samples were screened for a total ECD response during the analytical 
run and a total ECD detectable compounds concentration was reported. The response factor of 
trichloroethane was used to calculate the total concentration. 

Based on the screening data (Table 4-l), a second boring was installed to collect a soil sample 
at the depth of the greatest ECD detectable concentration for each boring. This sample was 
submitted to the laboratory for analysis. A summary of laboratory reported analytes for the soil 

-samples is presented in Table 4-2. Analytical data received third party validation in accordance 
with USEPA Region III guidelines. Appendix B contains a summary of laboratory data and the 
data validation report is included in Appendix E. 

All of the compounds reported are hydrocarbons indicative of aviation fuel except methylene 
chloride. Methylene chloride was reported at NFFW-SB-7, NFFW-SB-8, NFFW-SB-9, and 
NFFW-SB-IO, but. only as estimated values (i.e., less than laboratory quantification limits), and 
does not indicate the presence of any non-petroleum compounds. No soil samples collected 
exceeded Act 2 guidance crit.eria (Pennsylvmia’s Land Recycling Program, Technical Guidame, 
IS J14ly I995, Soil fo Groundwater Pathway). 

4.2 GROUND-WATER RESULTS 

Ground-water samples collected during the September 1997 sampling event were collected in 
accordance with the sampling methods outlined in Section 3.3 of this document. Field data 
sheets for monitoring well sampling are presented in Appendix C. A ground-water sample 
was not collected from the boring NFFSB- 10 because ground water was not encountered. 
A summary of the ground-water data, including laboratory detections and guidance criteria, 
is presented in Table 4-3. Supporting laboratory data is presented Appendix D. The data 
validation report is included in Appendix E. 

All of the compounds detected are hydrocarbons indicative of aviation fuel with the e.xception of 
l., 1 -dichloroethane, which was detected at NFFW-IO (0.7 pg/L). This compound was also 
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detected at the same concentration in the field duplicate (NFFW-DUPl), which was collected at 
this well. However, it must be noted that the reported concentration was noted with a “J” 
qualifier, which means that the reported value is less than the quantification limit. 

Of the hydrocarbons detected, benzene exceeded guidance criteria (5 /L-g/L) in three wells 
(NFFW-7, NFFW - 14, and NFFW- 16) and naphthalene exceeded guidance criteria (20 hug/L) in 
six wells (NFFW-6, NFFW-7, NFFW-12, NFFW-14, NFFW-16, and NFFW-20). 

4.3 SUMMARY AND CONCLUSIONS 

During previous investigations at the Navy Fuel Farm, non-petroleum related VOC had been 
reported in samples of subsurface soil and ground water. The scope of the work for this SAR 
included: 

l Assessment of subsurface soil and ground water for the presence of non-petroleum 
voc 

l Evaluation of the current conditions of petroleum and potential non-petroleum related 
VOC in the ground water 

To meet this scope, 10 soil and 10 ground-water samples were collected and analyzed. Results 
indicate that no non-petroleum constituents were reported greater than quantification limits in the 
soil or ground-water samples. One soil sample reported methylene chloride and one ground- 
water sample reported 1,1-dichloroethane at concentrations less than quantification limits and 
less than the ACT 2 guidance criteria. All other compounds reported in the soil and ground- 
water are hydrocarbons, indicative of aviation fuel. Petroleum compounds were reported at 
concentrations exceeding the ACT 2 guidance criteria for VOC in six of 10 ground-water 
samples. No soil samples exceeded the ACT 2 guidance criteria for VOC. Based on these 
results, EA recommends pursuing the transfer of the Fuel Farm from the IR Program to the 
PADEP UST/AST tank program. 
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APPENDIX A 

DIRECT-PUSH BORING LOGS 
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LOG OF SOIL BORING 
CoxxcGnates: 

Surface Elevation: 
Casing Above Sudacs: 

H OH ’ -- - 

l/l 
I /I I I 
I/I H 

Y I / I I 

l/l l/l H 



_““” .” ““-“. 
I I 
Jch Ida. 



LOG OF SOIL BORING 
Co-ordinates: 

Surface Elevation: 
Casing Above Surface: 
Referents Elevation: 
Reference Description: 
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LOG OF SOIL BOFUNG 
Cosrdinatas: 
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LOG OF SOIL BORlNG 
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Surfacs Ehwation: 
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Surfaca Elevation: 
Casing Above surface: 
Reference Eievation: 
Reference Description: 
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SUPPORTING LABORATORY DATA FOR SOIL 
SAMPLES 



TABLE 2. ORGANIC ANALYSIS DATA QUALHXGtS 

ND or U Indicates a compound on the target compound list (TCL) was analyzed for but not d&cted. The sample quantitation limit must be 
corrected for dilution and, if a soil sample, for percent moisturn. For example, 10 II is used for phenol in water ifthc sample tinal volume 
is the protocol-specified final volume. If a l-to-10 dilution of the extract was necessary, the reported lit is (10 x 10 II) or IO0 U. For a 
soil sample, the value is also adjusted for pcrccnt moisture. For example, ifthe sample had 24% moisture and a I-to-IO dilution f&or, the 
soil sample quantitation limit for phenol (330 U) would be corrected as follows: 

Reportcdhmit=(330U)xdf/D 

where: df- dilution factor ‘= 10 
D = (100 - % moisture) I IO0 (At 24% moisture, D = (100-24) I 100 = 0.76) 

Reported limit = (330 U) x 10 IO.76 = 4300 IJ (rounded to two significant flgurcs) 

For soil samples subjected to gel penncation chromatography (GPC) cleanup proo&rrm, the contract required quantitation Iimit (CRQL) 
is also multiplied by 2 to account for the fact that only half of the extract is recovered Note: If GPC procedures arc cmploycd, the factor 
of 2 is not included in the dilution factor reported; a “Y” is cntcred for GPC (Y/N). 

TR or J Indicates an estimated value. This flag is used under the following circumstances: I) wbcn estimating a concentration for tentatively 
identified campounds where a 1: I response is assumed, 2) when the mass spectral and retention time data indicate the prmencc of a 
compound that meets the volatile and scmivolatile GCIMS idcntitication criteria, and the result is less than the CRQL but greater than 
zero, 3) when the retention time data indicate the presence of a compound that meets the pesticid~Aroclor identification criteria and the 
result is less than the CRQL but grcatcr than zero. Note: the “I” code is not used and the compound is not. reported as being identiIied for 
pcsticide/Aroclor results less than thr CRQL, ifthe technical judgemcnt of the pesticide residue analysis expert detetmina that the peaks 
used for compound identification resulted from instrument noise or other interfcrcnces (column bleed, solvent contamimkoa etc.). For 
example, ifthe sample quantitation limit is 10 u&I., but a conccnt.ration of 3 ug”L is calculated, report it as 3 J. The sample quant&ion 
limit must be adjusted for dilution as discussed for the IJ flag 

D 

A 

x 

N 

P 

This flag applies to pesticide results where the identifkation has been confikmcd by GUMS. Single component pesticides with 
concentration equal to or greater than 10 t&L in the final extract must be confkmed by GC’MS. 

This flag is used when the analyte is found in the associated blank as well as in the sample. It indicates possible/probabIs blank 
contamination and warns the data uxr to take appropriate action This flag is used for a TIC as well as for a positively identiticd TCL 
compound 

This flag idcntitics compounds whose concentrations exceed the crdibration range of the GUMS insbument for that spccitic anaIy&. This 
flag does not apply to pcsticid&PCBs analyzed hy GCXC methods. Ifone or more compounds have a response greater that full scale, the 
sample or extract must be diluted and reanalyzed according to the specitkations listed in the SOW. All such compounds with a response 
greater than tit11 scale should have a concentration flagged with an “E” on Form I fw the original analysis. Ifthe dilution ofthe extract 
causes any compounds idcntitkd in the f& analysis to be below the caIibrat.ion range in the second analysis, then the results of both 
analyses are reported on separate Forms I. The Form I for the diluted sample will have the “DC’ suflix appended to the sample number. 
NOTE: For total xylcncs, where three isomers are quantifted as two peaks, the calibration range of each peak is considered sepamtely; e.g, 
a diluted analysis is not required for total xylems unkss the concentration of either peak separately exceeds 200 ug!L 

This flag identities all compounds idcntitied in the analysis at a secondary dilution factor. If a sample or extract is reanaIyzed at a higher 
dilution factor, as in the “E” flag above, the “DL” suffix is appended to the sample number on the Form I for the dilutaf sampie, and al1 
concentration values reported on that Form I are flagged with the “D” Bag. 

This flag indicates that a TIC is a suspected aldol-condcnsation Product 

Other specific flags may be required to properly d&e the results. Ifused, they are hdly dcscxibed and such dmcription attached to the 
Sample Data Summary Package and the Case Narrative. The flags begin by using X. Ifmore that one flag is required, “Y” and 2” arc 
used, as needed. For instance, the “X” tlag might combine the “A”, “B”, and “D” flags for some sample. 

Indicates presumptive evidence of a compound This flag is only used for tentatively identified compounds, where the identification is 
based on a mass spectral library search It is applied to all TIC results. For generic characterization of a TIC, such as chlorinated 
hydrocarbon, the N code is not used 

This flag is used for GC analyses when there is greater than 259/o difference for dctectcd conc~trations between the two GC columns. The 
lower of the two values is reported on Form 1 and flagged with a “P”. 
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APPENDIX C 

MONITORING WELL PURGE SHEETS 



0 15 Laveton Circle 
Sparks. Maryland 21152 

PURGINGLOGEOOKFORM 
GROUNDWATERSAMPLES 

TlME /7/r- AIR TEMP. 74 

WELL DEPTH ft 
WATER DEPTH /cI- 33 ft 
WATER COL. HEiGHT ft 
EQUIVALENT VOLUME OF STANDING WATER 
PUMP RATE I. f L/n,4 
PUMP TiME 
WELL WENT DRY? ( !‘F b-1 No 
VOL. REMOVED 7 - (W Q 
PURGE AGAIN? ( Ves LJNo 

CASING HEIGHT ft 
WELL DLAMETER 6 
SANDPACK DIAM. 

;; 

(VU (L) 
(gpm) Umi 
min 

PUMP TIME & J- R.e.4 min 
RECOVERY TIME min 
TOTAL VOL. REMOVED 73. c (gal) d3 

COMMENTS 

SIGNATURE /$?gx~ 





@ IS Loveton Circie 

-Eb Sparks, Maryland 21152 

PURGING LOGBOOK FORM 
GROUNDWATER SAMPLES 

DATE Y /@F I57 TIME ,Yfr AIR TEMP. 7r 

WELL DEPTH ft 
WATER DEPTH /7‘fiJ ft 
WATER COL. HEiGHT ft 
EQUIVALENT VOLUME OF STANDING WATER 
PUMP RATE 3 C/h..W 

PUMP TIME 3 min 
WELL WENT DRY? ( 1 Ye: (~1 No PUMP TIME -?cl -.- min 
VOL. REMOVED (gal) t.R RECOVERY TIME min 
PURGE AGAIN? ( ) Yes& (70, No TOTAL VOL. REMOVED ,/, \ (gal) & 

I c &I 
Vo ume 

Time 1 Removed Temp 

/L-/b /d Jf‘ r 

/Yd’ 3 89 /r-4 

/ ‘I-- Y 
u-J/ 

I 

COMMENTS 

SlGNATURE 

JuIy l 
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JU 
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@ 15 Loveton Circle 

.- En Sparks, Maryland 21152 

PURGING LOGBOOK FORM 
GROUNDWATERSAMPLES 

WELL ID /weti@ @ SAMPLE NO. 
WELlJSlTE DESCRtPTiON j& A-z-Jr o,rrr ,//?CS.-zZ 

DATE q If’%fl/ 7-7 TIME ,/A.~ AIR TEMP. 70 

WELL DEPTH ft 
WATER DEPTH /Q‘ ‘VP ft 
WATER COL. HEIGHT ft 
EQUIVALENT VOLUME OF $t/TANDING WATER 
PUMP RATE .a 4 
PUMP TIME a+ 
WELL WENT DRY? 
VOL. REMOVED 

tg= (3 No 
kmh&ll 

PURGE AGAIN? ( )Y= (ANo 

CASING HEIGHT /=iLJ/, 

WELLDIAMETER Y i 
SANDPACK DIAM. 

WI Q-1 
(gpm) (Iv) 
min 

.u A.. ;/ PUMP TIME 2 min 
RECOVERY TIME min 
TOTAL VOL. REMOVED 3.f? L (gal) Q;, 

I SIGNATURE 1 



WE 
WE 
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b 15 Loveton Circle 

Sparks, Maryland 21152 -EL PURGING LOGBOOK FORM 
GROUNDWATER SAMPLES 

DATE J-e/ */ 1 97 TIME 'fYr f AIR TEMP. 7 J- 

WELL DEPTH ft 
WATER DEPTH /$..6 3 d-df e./> ki .+ ft 
WATER COL. HEiGHT lt 
EQUNALENT VOLUME y;F’S;ANDING WATER 
PUMP RATE ‘/ . 
PUMP TIME 9-f 
WELL WENT DRY? ( D’es (YINo 
VOL. REMOVED /f 

( )Yesyv( ) No 
W) @iI 

PURGE AGAIN? 

CASING HEIGHT ft 
WELL DIAMETER 6’ ” in 
SANDPACK DiAM. in 

k!ao (U 
(gpml UpW 
min 

PUMP TIME +I-- min 
RECOVERY TIME min 
TOTAL VOL. REMOVED Y fl Wk&? 

SlGNATURE 



SIGN 



@ is Loveton Circfe 
Sparks, Maryland 21152 

PURGING LOGBOOK FORM 
GROUNDWATER SAMPLES 

WELL ID .4+-‘,- / 7 SAMPLE NO. 
WELUSlTE DESCRIPTION j/-d- .di+d/L /c;7v 47 /~7v/r4+5’, 

DATE +’ I Jp I ’ 7 TlME o-vf- AIRTEMP. d,- 

WELL DEPTH lt CASING HEiGHT 
WATER DEPTH p-72 it 
WATER COL. HEiGHT lt in 
EQUIVALENT VOLUME OF STANDING WATER WI 6) 
PUMP RATE 2 L/r..‘- (swm) tkd 
PUMP TIME $C.-?‘n/ min 
WELL WENT DRY? ( IYes VW0 PUMP TIME Jr-i- min 

RECOVERY TIME min 
( )Yes (k)No TOTAL VOL. REMOVED yu kla~l@ 

COMMENTS 

SlGNATURE 
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APPENDIX D 

SUPPORTING LABORATORY DATA FOR GROUND- 
WATER SAMPLES 



ND or U Indicates a compound on the target compound list (TCL) was analyzed for but not detected. The sample yuantitation limit must be 
corrected for dilution and. if a soil sample, for percent moisture. For example, 10 U is used for phenol in water if the sample final volume 
is the protocol-specified final volume. Ifa l-to-10 dihdion ofthe extract was necessary, the reported limit is (IO x 10 IJ) or 100 Ii. For a 
soil sample, the value is also adjusted for percent moisture, For example, ifthe sample had 2490 moisture and a 1 -to-l0 dilution facqor, the 
soil sample quantitation limit for phenol (330 LJ) would be corrected as follows: 

Reported limit = (330 U) x df; D 

whem: df = dilution factor = 10 
D = (100 - % moisture) / 100 (At 24?~~moisture. D =. (100-24) i’ 100 ::A 0.76) 

Reported limit = (330 Ip) x 10 / 0.76 = 4300 Is (rounded to two signi&ant figures) 

For soil samples subjected to gel permeation chromatography (GPC) cleanup procedures, the contract required quantitation limit (CRQL) 
is also multiplied by 2 to account for the fact that only half ofthe extract is recovered. Note: IfGPC procedures are employed the factor 
of2 is not included in the dilution factor reported; a “Y” is entered for GPC (Y/N). 

TR or J Indicates an estimated value. This flag is used under the following circumstances: 11 when estimating a concentration for tentativelv 
identified compounds where a 1 :I response is assumed, 2) when the mass spectral and retention time data indicate the presence of a 
compound that meets the volatile and semivolatile C+lhfS identification &teria, and the result is less than the CRC& but greater than 
zero, 3) when the retention time data indicate the presence of a compound that meets the pesticide/Aroclor identification criteria and the 
result is less than the CRC& but greater than zero. Note: the “J” code is not used and the compound is not reported as heing identified for 
pasticide/Aroclor results less than the CRQL, ifthe technical judgement of the pesticide residue analysis expert determines that thr peaks 
used for compound identification resulted from instrument noise or other interferences (column bleed, solvent contamination, etc.). For 
example, ifthc sample quantitation limit is 10 ug!L but a concentration of3 ug& is calculated, report it as 3 .?, The sample quantitation 
limit must be adjusted for dilution as discussed for the U flag 

This flag applies to pesticide results where the idtntification has been confirmed by GC’MS. Single component pesticides with 
concentration equal to or greater than 10 ngiuL in the final extract must be confirmed by GC/MS. 

This flag is used when the analyte is tbund in the associated blank as well as in the sample. It indicates pnssibleiprobahle blank 
contamination and warns the data user to take appropriate action. ‘1% fhag is used for a TIC as well as for a positively identified TCI., 
campound. 

This tlag identities compounds whose concentrations exceed the calibration range ofthe GC!/MS instrument fir that specitic analysis. This 
flag does not apply to pesticides/PCBs analyzed by GClEC! methods. If one or more compounds have a response greater that full scale, the 
sample or exract must be diluted and reanalyzed according to the specifications listed in the SOW. All such compounds with a response 
greater than full scale should have a concentration flagged with an “E” on Form I for the original analysis. If the dilution oftbe exwact 
causes any compounds identified in the fit analysis to be below the calibration range in the second analysis, then the results ofboth 
analyses are reported on separate Forms I. The Form I for the diluted sample will have the “DL” suffix appended to the sample number. 
NOTE: For total xylenes, where three isomers are quantified as two peaks, the calibration range ofrach peak is considered separately; e.g.. 
a diluted analysis is not required for total xylenes unless the concentration of either peak separately exceeds 200 I.@. 

This flag identifies all compounds identified in the analysis at a secondary dilution factor. If a sample or exract is reanalyzed at a higher 
dilution tictw, as in the “E” flag above, the “DC’ sufiix is appended to the sample number on the Form I for the diluted sample, and all 
concentration values reported on that Form I are flagged with the “D” flag. 

This tlag indicates that a TIC is a suspected aldol-condensation product. 

Other specific nags may be required to properly define the results. If used, they are fully described and such description attached to the 
Sample Data Summary Package and the Case Narrative. The flags begin by using “X”. If more that one flag is required, “f” and “Z” are 
used, as needed. For instance, the ‘7X” fl3g might combine the “A”, “B”, and “1)” flags for some sample. 

Indicates presumptive evidence of a compound. This flag is only used fix tentatively identified compounds, where the identification is 
based on a mass spectral library search. It is applied to all TIC results. For generic characterization of a TIC, such as chlorinated 
hydrocarbon, the N code is not used. 

‘Ibis flag is used for GC analyses when tbcze is greater than 25% difference for detected concentrations between the two GC columns. The 
lower ofthe two values is reported on Form 1 and flagged with a “I’“. 
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Glossary of Acronyms & Terms 

One or more of the following acron+yms and terms may have been used in the descriptive process of 
the Organic Data Validation. 

Acronvms: 

BFB 

BNA 

CARD 

CCC-S 

CCS 

CF 

CLP 

COC 

CRQL 

C..F 

o/60 

D,4S 

DCB 

DFTPP 

DSF 

ECD 

EICP 

EMSL-L 1,’ 

EPA 

GC 

GC/EC 

GCYMS 

GPC 

ICAL 

is 

LCS 

.LCL 

Bromof’luorobenzene (volatile instrument performance check) 

Base/NeutraVAcid 

CLP Analytical Results Database 

Calibration Check Compounds 

Contract Compliance Screening 

Calibration Factor 

Contract Laboratory Program 

Chain of Custody 

Contract Require Quantitation Limit 

Complete SDG File 

Percent Difference 

Delivery of Analytical Services 

Decachlorobiphenyl (PesticideTCB surrogate compound) 

Decafhrorotriphenylphosphine (semivolatile instrument performance check) 

Data Summary Form 

Electron-Capture Detector 

Extended Ion Current Profile 

Environmental Monitoring Support Laboratory - Las Vegas 

United States Environmental Protection Agency 

Gas Chromatography 

Gas Chromatography/Electron Capture 

Gas Chromatography/Mass Spectra 

Gel Permeation Chromatography (Clean-Up) 

Initial Calibration 

Internal Standard 

Laboratory Control Sample 

Lower Control Limit 

i 



.11CL 

.",fin 

A1S/~lfSD 

m /P'f ." 
OADS 
ORDA 
PCB 

PEkl 

PRP 

QA.lQC 

QAPjP 

QC 

%R 

RAS 

RF 

RlC 

RPD 

RRF 

RRT 

RSD 
RT 

RTH? 

S[)G 

S.4fC 

SklO 

SOP 

SOHT 

SPCO; 

~~:'~~L 

SVOA 

TeL 
TCX 

TIC 

TPH 

TR 

Mmdmum Contamination Level 

Method Detection Limit 

MatrLx Spike/Matrix Spike Duplicate 

the ratio of mass (m) to charge (z) ofions measured by GCfIvlS 

Organic Analysis Data Sheet (FornI I) 

Organic Regional Data Assessment 

Poly Chlorinated Biphenyl 

Performance Evaluation Mixture 

Potential Respomiible Party 

Quality Assurance/Quality Control 

Quality Assurance Project Plane 

Quality Control 

Percent Recovery of spiked amount 

Routine Analytical. Services 

Response Factor 

Reconstructed Ion Chromatogram 

Relative Percent Difference 

Relative Response Factor 

Relative Retention Time 

Relative Standard Deviation 

Retention Time 

Retention Time Window 

Sample Delivery Group 

System Monitoring Compound 

Sample Management Office 

St,mdard Operating Procedures 

Statement of Work 

System Performance Check Compounds 

Samples Shipping Log 

Semivolatile Organic Analyte 

Target Compound List 

Tetrachloro-m-Xylene (PesticidelPCB surrogate compOl.md) 

Tentatively Identified Compound 

Total Petroleum Hydrocarbons 

Trame Report 

ii 

• 

• 

• 



VOA 

P?mR 

Upper Control Limit 

Volatile Organic Analyte 

Validated Time of Sample Receipt 

Terms: 

Associated Samples Any sample related to a particular QC analysis. 

ClL?%? A fulite, usually predetermined number of samples collected over a given 
time period for a particular site. A Case consists of one or more Sample 
Delivery Group(s). 

Contract Compliance Screening (CCS) 

A process in which the SMG inspect the data for contractual compliance and 
provides EMSL-LV laboratories and the Regions with their fmdings. 

Field Blank Field blanks are intended to identify contaminants that may have been 
introduced in the field. Examples are &sate blank (RR), field blanks (FB) 
and trip blank (TB). 

-. 

Field Duplicate A duplicate sample generated in the tield; not in the laboratory. 

Technical Holding Time 

The time From sample collection to laboratory extraction andor analysis. 

Contractual Holding Time 

The time from VTSR (validated time of sample receipt) to laboratory 
extraction and/or analysis. 

Initial Calibration (ICAL) 

The establishment of a calibration curve with the appropriate number of 
standards and concentration ranges. The calibration curve plots absorbancies 
or emissions versus concentrations of the standards. 

Matrix SpikeLMatri~ Spike Duplicate (MSflfSW) 

Introduction of a known concentration of a compound into a sample to 
provide information about the afEe& of sample matrix on the extraction and/or 
measurement methodology. 

Performance Evaluation Mixture 

A standard used to verify that the ICAL sequence is stable throughout the GC 
or GC/MS analyses. 

1.. 
u3 

• 
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• 

VCL 

VOA 

~TSR 

Terms: 

Upper Control Limit 

Volatile Organic Analyte 

Validated Time of Sample Receipt 

Associated Samples Any sample related to a particular QC analysis. 

Case A fInite, usually predetermined number of samples collected over a given 
time period for a particular site. A Case consists of one or more Sample 
Delivery Group(s). 

Contract Compliance Screening (CCS) 

Field Blank 

Field Duplicate 

A process in which the SMO inspect the data for contractual compliance and 
provides EMSL-LV laboratories and the Regions with their fmdings. 

Field blanks are intended to identify contaminants that may have been 
introduced in the fIeld. Examples are rinsate blank (RB), field blanks (FB) 
and trip blank (TB). 

A duplicate sample generated in the field; not in the laboratory. 

Technical Holding Time 
The time from sample collection to laboratory. extraction and/or analysis. 

Contractual Holding Time 
The time from VTSR (validated time of sample receipt) to laboratory 
extraction and/or analysis. 

Initial Calibration (ICAL) 
The establishment of a calibration curve with the appropriate number of 
standards and concentration ranges. The calibration curve plots absorbancies 
or emissions versus concentrations of the standards. 

Matrix Spike/Matri."'C Spike Duplicate (MSn.1SD) 
Introduction of a known concentration of a compound into a sample to 
provide infonnation about the affect of sample matrix on the extraction and/or 
measurement methodology. 

Performance Evaluation Mixture 
A standard used to verify that the ICAL sequence is stable throughout the GC 
or GC/MS analyses . 

ill 



*****t**+* 

$'ample IJelil'ery Group (,.f}'DG) • 
Defined by one ofthe following, whichever occurs first: 
- case of sample 
- each twenty field samples in a case or 
- each lA-day calendar period during which Held samples in a case are 

received, beginning with the receipt of the tirst sample in the SDG. 

********** 
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’ li 
’ -._ /’ ,/ ,I’ 

‘..+u/ .; i ,, 

MST1 Representative: ,,,!,,, _ c + eie>7 ,I’ 2 :./,. !, L. - 

Date. : 

• 

• 

• 

MSTI Project No, 
Client Project No, 
Site Name 

PHONE :LOG 

L~;' ') c1 --](""\ r~ 
,:;, <... 4 t L~ { __ ... ~. ______ ._ ..... ___ _ 

:~Q~~,.~'7_j~ ____ __ 
LL.:~ l: OLD _~{.:£J_!<'.s:., _______ _ 

1\15'rr 
Aleridian Science & Technology. Inc, 
(410)269· 7888 f'iu:(410)263-6663 

Client c '\ ,-. Pllone '. 1 Ie . 7 7 1- /f '"'I' ~. /A., __ L ,c-I t- VI j , In c. P-f::"'~_ T . ,!. '-

C d i~ /,1 r-, , Ph A 4c. ompany/Laboratorycontacte: ,~. ,:.. LV1,.S.j..tlf')Q..\C.v:J one: 7{O·'?7 (- 120 

Date contacted (jctvw,,·~ ~D. 1<1-<f? 
Name/Title of person contacted: 'j--') A II, d A':$.,J:Ltl..4. ..... Y1f---__ 

Reason(s) for calling : -p-~':' SQ_~, "},6 " (p vC= .!i.~~;- ~''-, ,Q) 
Cll '" db ~-I /1 ~11 a IDltJate y :', h .;,,', ~ ~, "'''--____ _ 

._. __ ... --------

----------------------------------------------- ----- --------------

Forest Office Park 
1 S] 1 Forest Drive, Suite "E" 
Annapo/is, MD 21401 

--------------_._----------------------_ .. -

/ "I / 
! ............ ,,/. .', /,' , I' 

MSTI Representative: ,,-I, i _ <. •• ~ ,0)1 ,/ t ( " (. ·C_ 

lohz;/z) Date 
I 
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DATE: October 3 1, I 997 

SUBJECT: USEPA Region III, Organic Data Validation 
(Volatile Organics) 
Site: Willow Grove Naval Air Station 
EA Project No.: 29600.74 
MST1 Project No. 5029709-o 

FROM: Sherif N. M.ina 
Meridian Science & Technology, Inc. 

TO: Scott Dobson 
EA Engineering, Science & Technology, Inc. 

OVERVIEW 

Project 29600.74 consisted of seventeen (17) water and eleven (11) soil samples submitted to EA 
Laboratories (EAENG) for volatile organic analyses. The sample set included one (1) equipment 
blank, one (1) water blank, two (2) trip blanks, and two (2) fiel blanks. The sample set included one 
(1) soil, and one (1) water field duplicate pairs. The samples were analyzed in accordance with the 
Chain-of-Custody (COC). The Target Compound List (TCL) organics were analyzed according to 
SW846 method 8260. All aqueous purge volumes were 25mL to achieve a( one) lkg/L detection 
limit, except for the trip blank and field blank associated with the soil samples (lab ID 9709508, and 
9709509, respectively) which were analyzed with 5ml purge volumes. 

The analytical results were validated according to U.S. Environmental Protection Agency (USEPA) 
Region III Modifications to the National Functional Guidelines for Organic Data Review, dated 
September 1994. 

&gg of the ape ous samples, included in this project, exceeded the USEP~4 ‘s Ofice of Solid Waste 
and Emergency Response established “I O-day Chemical Health Advisory Limits” as identiJied in the 
USEPA Region III h!fodl@cations to National Functional Guidelines for Organic Data Review. 
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cr- Meridian Science & Technology, Inc. 
l\fSTI Environmental Services & Data Validation 

Forest Ofticc Park 

1831 Forest Dr. Suite "E" 
Annapolis. MD 21401 

DATE: October 31, 1997 

SUBJECT: USEP A Region III, Organic Data Validation 
(Volatile Organics) 
Site: Willow Grove Naval Air Station 
EA Project No.: 29600.74 
MSTI Project No. 5029709-0 

FROM: SherlfN. Mina 
Meridian Science & Technology, Inc. 

TO: Scott Dobson 
EA Engineering, Science & Technology, Inc. 

OVERVIEW 

(410)26<)-7888 Phon" 

(410 ):?(,3-(,663 Fax 

Project 29600.74 consisted of seventeen (17) water and eleven (11) soil samples submitted to EA 
Laboratories (EAENG) for volatile organic analyses. The sample set included one (1) equipment 
blank, one (1) water blank, two (2) trip blanks, and nvo (2) fie] blanks. The sample set included one 
(1) soil, and one (1) water field duplicate pairs. The samples were analyzed in accordance with the 
Chain-of-Custody (COC). The Target Compound List (TCL) organics were analyzed according to 
SW846 method 8260. All aqueous purge volumes were 25mL to achieve a( one) l,ugIL detection 
limit, except for the trip blank and field blank associated with the soil samples (lab 1D 9709508, and 
9709509, respectively) which were analyzed with Sml purge volumes. 

The analytical results were validated according to U.S. Environmental Protection Agency (USEP A) 
Region III Modifications to the National Functional Guidelines for Organic Data Review, dated 
September 1994. 

l::!..m:lil. of the aqueous samples, included in this project, e.xceeded the USEPA's Office of Solid Waste 
and Emergency Response established "IO-day Chemical Health Advisory Limits" as identified in the 
USE? A Region 111 Modifications to National Functional Guidelines for Organic Data Review . 

MSTl!5029709-0-EA Page 1 of 5 
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An samples \\'ere successfully analyzed f(Jr all target compounds according to USEPA Region III 
Modiiications to National Functional Guidelines for Organic Data Revievv, dated September 1994. 
AU instruments and method sensitivities were according to the specified analytical methods. 

MA.JORPROBLEMS 

Volatih'S' 

• None noted. 

MINORPROPLEMS 

Volatiles 

• The low level aqueous continuing calibration analyzed on September 18, 1997 displayed 
percent differences (%Ds) for 1,2,3-Trichloropropane, and Naphthalene outside the QC limit 
of ±25%. The (%D for 1,2,3-Trichloropropane was exceedingly high ( q,'~D .> 50~h). An 
positive results for naphthalene, and quantitation limits for l,2,3-Trichlropropane were 
qualified "J" and "UJ", respectively, on the data summary fOnTIS (DSFs) for all samples 
associated \vith this continuing calibration. See Fonn VII VOA in Appendix D. 

• The diluted analysis (SOx dilution) of sample NFFW-12 was perion11ed as the initial 
analysis. The sample \vas properly re analyzed without dilution when the data showed 
insufficient justification for such a high dilution. However, the undiluted analysis displayed 
a result for Naphthalene which was outside the instruments demonstrated calibration range. 
No ttlIther analysis of this sample was perfomled. Therefore, the positive result for 
naphthalene is being reported form the undiluted analysis and was qualified "r for estimated 
concentration. 

• The analysis of several samples displayed positive results for 1 ,2,3-Trimethylbenzene . 
Samples l\TFFW-20, NFFW-6, NFFW-7, NFFW-16, and NFFW-14 displayed results high 
enough that would indicate the need for a dilution to bring this compound into the calibration 
range. Upon dilution, however, the data showed that the compound was either not detected, 
or not spectrally confimled. The existence of the high hydrocarbon content in the samples 
complicated this issue since many compounds that elute in this range of the chromatogram 
have very similar mass spectra. Coelution of other hydrocarbons can make positive spectral 
identitication difficult. In the validator's professional judgement, qualifying an positive 
results was necessary because of these factors which lowers the nonnaI confidence limits 
expected for GC/MS analyses. Positive results were qualified "N" when spectral 
confimlation was questioned, and "Nr, when diluted analyses failed to detect the 
compound, and the original undiluted results were above the calibrated range. 

Page 2 of 5 
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. The analysis of several samples displayed false positive results for the compound tert- 
Butylbenzene. This compound which, in the validator’s profession judgement, did not meet 
the necessary criteria for positive spectral confirmation according to the region III guidelines, 
were not included on the DSFs and were lined out on the Form Is in the data validation 
report. 

NOTES 
One (1) aqueous and one (1) soil field duplicate samples were analyzed. Results and 

precision estimates are listed in the table below. 

RF?) = Relative Percent Differences 
~...........=.................--....-.......................................~..~............~..........................................................=..........~i 

ND = Not Detected :.....~....“..~.~..-.----.....*.....~........~.....*.~..*..............................................~...........*.......~......~..~*.................*.........~..: 

The field duplicate results demonstrate a high level of precision by the laboratory. 

. The low level aqueous continuing calibration analyzed September 10, 1997 displayed a 
percent difference (%D) value outside the 125% QC limit for Methylene Chloride. In 
addition, the continuing calibration response factor for 1,2,3-Trimethylbenzene was not listed 
on the continuing calibration evaluation report. No samples were directly associated to the 
analysis of this standard, therefore, no samples were qualified because of the %Ds being out 
of control in this standard. See form VII in Appendix D. 

. The analysis of various low level aqueous continuing calibrations displayed several %D 
values outside the *25% QC limit. Since the OrbD values did not exceed 50% (i.e., 25% < 
‘%D < %500/) to no samples were qualified because of the %Ds being out of control and less 
than 50%D in these standards. See form VII in Appendix D. 

. The continuing calibration evaluation report for the standard analyzed on 9 September, 1997 
displayed no response factor for 1,2,3-Trimethylbenzene. Since no samples were analyzed 
for this case on this analysis date, no action was taken. 

Page 3 of 5 
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• The analysis of several samples displayed false positive results for the compound tert
Butylbenzene. This compound which, in the validator's profession judgement, did not meet 
the necessary criteria for positive spectral confirmation according to the region III guidelines, 
were not included on the DSFs and were lined out on the Form Is in the data validation 
report. 

NOTES 
One (1) aqueous and one (1) soil field duplicate samples were analyzed. Results and 

precision estimates are listed in the table below. 

Fraction Compound 
Concentration (,ug/L) 

RPD 
NFFW-IO NFFW-DUPI 

Volatiles aqueous 1 , 1-Dichloroethane 0.7 0.7 0 

Fraction Compound 
Concentration V.tgIL) 

NFFW-SB-4 NFF\V-DUP-5 
RPD 

Volatiles soil N/A ND ND N/A 
.. 

: RPD = Relative Percent DIfferences : 
;. ....................................................................................... ~ ... ~ .... ~ .................................. ~ ....................... , ........................... i 

t ............................................................... ~.:':':.~~~ .. ~.~.~:~.~:~ ................................................................ 1 

The field duplicate results demonstrate a high level of precision by the laboratory. 

VO/atile 

• The low level aqueous continuing calibration analyzed September 10, 1997 displayed a 
percent difference (%D) value outside the ±25% QC limit for Methylene Chloride. In 
addition, the continuing calibration response factor for 1,2,3-Trimethylbenzene was not listed 
on the continuing calibration evaluation report. No samples were directly associated to the 
analysis ofthis standard, therefore, no samples were qualified because ofthe %Ds being out 
of control in this standard. See form VII in Appendix D. 

• The analysis of various low level aqueous continuing calibrations displayed several %D 
values outside the ±25% QC limit. Since the %D values did not exceed 50% (i.e., 25% < 
%D < %50%) no samples were qualified because of the %Ds being out of control and less 
than 50%D in these standards. See form VII in Appendix D. 

• The continuing calibration evaluation report for the standard analyzed on 9 September, 1997 
displayed no response factor for 1,2,3-Trimethylbenzene. Since no samples were analyzed 
for this case on this analysis date, no action was taken . 

~lSTIi5029709·0·EA Page 3 of 5 
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• The analysis of the soil continuing calibrations analyzed 11 and 12 Septc:mber, 1997 
displayed D values outside the ±25% QC limit for Dichlorodit1uoromethane, Chloromethane, 
Bromomethane, and 2,2-Dichloropropane. Bromomethane \vas outside the criteria only in 
the standard analyzed on the 11 til of September. No samples were qualified because ofthe 
%Ds being out of control in this standard since the ~''DDs did not exceed 50%) (Le., 25%, <:. %D 
< 50~'o) and no positive results were detected for the associated samples. See form VII in 
Appendix D. 

• The analysis afthe batched MSlNlSD pair of sample S03M03 displayed four (4) out often 
(10) percent recoveries (%Rs) and one (1) out of five (5) relativ(.~ percent differencl,'S (RPDs) 
outside the QC advisory limits. In the validator's professional judgement, no qualification 
ofthe data was necessary because ofthis MSfM:SD, 

• Several samples required analysis at a higher dilution in order to bring the extract 
concentration of a target compound into the demonstrated calibration range. Results reported 
from these diluted analyses have been marked with an asterisk (*) on the DSFs. 

• The laboratory narrative mentions a twenty-five (25) mL purge volume for the aqueous 
samples in SDG#971296. The aqueous samples in this SDG were field blanks associated 
with the soil sanlples, and in fact were analyzed with a 5ml purge volume. 

All data for Project 29600.74 were reviewed in accordance with the USEPA Functional Guidelines 
for Evaluating Organic ,l\.nalyses with Modification for use within Region III. The text of the report 
addresses only those problems affecting data usability. 
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ATTACHMENTS 

Appendix A - Glossary of Data Qualifiers 
Appendix E3 - Data Summary Forms. These include: 

(a) All positive results for target compounds with qualifier codes where.applicable, 

(b) All unusable detection limits (qualified YX”), where applicable. 
Appendix C - Results as Reported by the Laboratory for All Target Compounds 
Appendix D - Support Documentation 

DCN: 5029709-O 

Prepared by: 

Approved by: Date: I( /T,/?+ 
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Codes Related to T dentif-ication: 
(Confidence concerning presence or absence of compounds) 

u = Not detected above the level of the associated value. The associated 
value is either the approximate sample quantitation or detection limit. 

NO Code = Confirmed identification. 

B = Not detected substantially above the level reported in laboratory or 
field blanks. 

R = Unusable result. Analyte may or may not be present in the sample. 

N = Tentative identification. Consider present. Special methods may be 
needed to conform its presence or absence in future sampling ef5orts. 

Codes Related to Quantitation; 
-. (Can be used for both positive results and sample quantitation limits) 

J ZZ 

K = 

L = 

UJ = 

UL = 

Other Codes: 

NJ = 

Q = 

Analyte present. Reported value may not be accurate or precise 
(estimated value). 

Analyte present. Reported value may be biased high. Actual value is 
expected to be lower. 

Analyte present. Reported value may be biased low. Actual value is 
expected to be higher. 

Not detected. Quantitation limit may be inaccurate or imprecise. 

Not detected. Quantitation limit is probably higher. 

Qualitative identification questionable. Presumptively present at 
approximate quantity. 

No analytical Result. 
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“Appendix C” 



‘5DG: 971277” 



“Aqumus ‘I 



Level: (low/medj 

5% Moisture: not dec. 

GC Column: RTX 5E.2 

Sail Extract Volume: 

Date Received: 9/5;9; 

Ilate Analyzed: 9!18197 - 

ID: 0.53 (mm) Dilution Factor: 1.0 

(UL) Soil Aliquat Volume: (uz.. j 

Concentration IJtits: 

CAS No. Compound (us/L or ug!Q) ugJL Q 

a 

I 

106-42-3 m&p Xylenes 1 u 

Page 1 of 2 
FORM I VOA 





sarIl~:,Ic wt!vol: 25.0 (g/rn.LJ M l., Lab File ID: \‘HWXi~.D -_I-_ 

I...evel : (lowimed) Date Received: 9/5i97 

5% hlo~~rure: not dec. Date :‘inaIyzed: ‘3/l j/(37 

GC column: RTS 502.2 ID: 0.53 (mm) Dilution Factor: 1 .C) 

Soil Extract Volume: (utj Soil Aliquot Volume: (UL) 

Coucentratiou Units: 

CAS No. Compound (ug/L or uglKg) ug/L Q 

Page 1 of 2 





5% Moisture: not dec. 

GC Column: RTX 502.2 ID: 0.5 3 (mm> Dilution Factor: 1 .O 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UI-,) 

Concentratiou I-J&s: 

CAS No. Conlpc~Llnd (ug/L or ug/Kg) ug/L Q 

_ 

i-75-71-8 Dichlorodifluoromethre I 1 I tJ 1 
4-87-3 Chloromethane” 
5-01-4 Vinyl Chloride 

1 

I 1 

t74-83-9 Bromomethane I 1 I u I 

156-60-S trans-I ,2-Dichloroethene 
75-34-3 I, 1-Dichloroethane 
594-20-7 2,2-DichloroDror3ane 

l& II 
(0.7) J 

- 
1 II 

1156-59-2 cis- 1,2-Dichloroethene I 1 I u I 

167-66-3 Chloroform I 1 I u I 

107-06-2 1,2-Dichloroethane 1 U - I 

Dibromomethane 1 U 
Toluene 
1, I ,2-Trichloroethane 

I U 
1 . U 

~106-93-4 1 ,Z-Dibromoethane (EDBj I u----i 
1.$7,-‘2g..g 

Iv-1x-3 
1,3-Dichloropropnne 
Tetrachloroethene 

Chlorodibromomethane 
Chlorobenzene 

of2 
FORM I VOA 

ofso 



a 



1 A EPA S.4:IlF’l.E NC>. 
VOLATILE ORG.4NICS .ANt”,L‘I’SXS ‘i~i’\TX Si-iEET 

Lab h’ame : E/j LA.WOR :ITORIES CCJIltIXX: 

~z----J 

Lab Code: EA ENG Case No.: niiC!tfkOd: SIX No.: 

Matrix: (soil/water) WATER Lab Sample ID: #?709386 -_111__ 

Sample wt/vol: 25.0 (g/ml,) ML Lab File ID: VA t R.1763. D ---. 

Level : (low/med) Date Received: 

5% Moisture: not dec. Date Analyzed: 93’1S,‘97 

GC Clolu~ru: RTX 502.2 ID: 0.53 (mnl) Dilution Factor: 1.0 

Soil Extract Voiume: w-4 Soil Xliquot Volume: (UL) 

Concentration Units: 

CAS No. Compound (ug/L or ug/Kg) LlglL, v 

h5-71-8 Dic~ilorodinuoromethane I 1 I u -l 

k-34-3 1. I-Dichloroethane I 1 I u I 
593..20..7 2,2-Dichloropropane. 
156-59-3 cis- 1.2-Dichloroethene 

1 u 
1 U 

Chloroform 
Bromochloromethane 

1 u 

I 1 I U 
t-71-55-6 * 1 , I,1 -Trich.loroethane I 1 I u I 
1563-58-6 1, I-Dichloronrouene I 1 I u I 
b6-23-5 Carbon Tetrachloride I 1 I u I 

t79-00-j 1,1 ,Z-Trichloroethane 
1 ,2-Dibromocthane (EDB) 

152-28-9 I ,J-Dichloropropane 1 U 
127-18-4 Tetrachloroethene 1 U 
123-4%1 Chlorodibromomethane 

,. 
1 U 

108-90-7 Chlorobenzene 1 U 
630-20-6 1,1,1,2-Tetrachloroethane 
100-41-4 Ethylbenzene 
106-42-3 m&p Xylems 

1 U 
/6), 
-1 u 





Level (low!med) Date Recei\d: 9/s/Y? 

76 Moistl~re: not dec. Date haly~eci: oi17i97 

GC Column: RTX 502.2 ID: 0.53 (rnrn) Dilution Factor: 50.0 

Soil Extract Volume: w-1 Soil Alicpot Volume: (UL) 

Concentration Units: 
CA.5 No. (ug/L or ug/Kg) ug/L 





Matrix: (soih’water) WATER Lab Pample ID: #WO5)357 

Sample wt!vol: 25 .o (gimL) ML. Lab File ID: VAlB325?.13) -- 

Level : (IOWlIXd) Date Received: - 

r7 Moisture: not dec. i 0 Date Analyzed: 9: 1 WI? - 

GC Column: RTS 502.2 ID: 0.53 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: W-J Soil Aliquot Volume: (UL) 

CAS No. Compound 

Concentration Units: 
(ug/L or ug/Kg) &g/L Q 

Page I of 2 
FORM I VOA 



E I 







hylatrix: (soil/water) WATER Lab Srimpie ID: kO7093SS DI., 

Sample wt/vol: 25.0 (g/mL) h,l I., Lab File ID: VH81;?,3w!.D -- 

L.evel : (IowJmed) Date Received: 915 /97 

% Molsture: not dec. Date *4nrdyzed: !I!‘1 (ii?7 

CX Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 10.0 

Soil Extract Volume: W-J Soil Aliquot ~~olume: (UIS 

Conccntracion Units: 

CAS No. Compound (ug/L or ug/Kg) q/L Q 

. 

Page I of 2 
FOR&I I VO A 





p$‘[“[‘\I’-fj 
0 

Lab Name: EA LABORATORIES ..Conirac:t: -_l I- 
Lab Code: EA ENG Case No.: h4t2hod: YDG No.: --- 

klatrix: (soilkvater) WATER I..,sb Sample ID: #9’709389 --- 

Sample v.T/vol: 25.0 WW b~fL Lab File ID: VlISB3473 .D 

Level: jlow/mcd) 

56 Moisture: not dec. 

Dale Received: 9/5i97 

Date Analyzed: 9/18i?7 - 

GC colzlInIl: KTX 502.2 

Soil Extract Volume: 

ID: 0.53 (mm) Dilution Factor: 1.0 -- 

W Soil Aliquot Volume: (ZlL) 

Concentration Units: 

CAS No. Compound 

J 
107dI6-2 1,2-Dichloroethane 1 U 
7133-2 Benzene 

i 
(3/.-J 

1’79-01-6 - Trichloroethene 1 11 

t78-87-5 

L;4-se-3 

108-8X-3 

79-00-5 

i 06-93-3 

5-27-4 

1,2-Dichloropropane _ _ 

Bromodichloromethane 
nethane 

tharre 

Dibromon-m ~..~_~ 
Toluene 

1,1,2-Trichloroe 
1 .2-Dibromoeth;me (EDElI I 1 

1 t i--i--! 1 

1 , u 
1 u 

I Tn,r J 
I 11 

I I1 -1 

trg %’ 
t I 

1.3-Dichloronronane 1 I Ii 1 
1 L 

Tetrachloroethenc 

FORM I VQA 





Lab ti~me: ‘I EA LhBOR;4TC>RI ES Contract: 
pii-iir-~ 

Lab Code: Eh ENG Case No.: MCthOd: SIX3 No.: 

Matrix: (soil/water) ‘WA’I‘ER Lab Sample ID: ,#U09%9 DL 

Ssrnple wtivol: 25.0 (g/mL) ML Lab Fiie ID: VI-ISB3345.D 

Level: (lowhiled) Date Received: 9/j/97 

5% Moisture: not dec. Date Analyzed: 9116i97 

GC Golumn: RTX 503.2 ID: 0.53 (mm) Dilution Factor: 10.0 - 

Soil Extract Volume: W) Soil Aliquot Volume: 6-L) 

Concentration IJnits: 

CAS No. COlllpOUlld @g/L or ug/Kg) ugiL Q 

t75-71-8 Dichlorodifluorcmethane T 

Page 1 Cl If 2 
FORM I VOA 





Lab Code: Et\ E..JC; Case No. : Method: SDG No.: -_--.-“--- 

Matrix: (soil/water) W.4TEK Lab Sample ID: #9709390 -1- 

Sample wthol: 

Lmel : (lowhed) 

o/o Moisture: not dee. 

CX Column: RTX 502.2 

Soil Extract Volume: 

25.0 (g/mL) hl I, IA File ID: VHXB3316.D -- 

Dste Recekd: 9!5!9? ~~- 

Date A11alyzeci: 0!15/97 

ID: 0.53 (mm) Dilution Factor: 1 .O 

W-J Soil Aliquot Volume: (UK 

Page 1 0 

CAS No. Compound @g/L or ug/Kg) ug/L Q 

Conceutration Units: 

traus-I ,2-Dichloroethene 
1 ,l-Dichloroethane 





Lab Code: Ed4 ENG Case No. : Method: SDG No.: -- -“..---. - 

Matrix: (soiliwaterj 

Sample Wvol: 

Level: (low/med) 

% Moisture: not dec. 

GC Column: RTX 502.2 ID: 0.53 (mm> Dilution Factor: 1.0 

Soil Extract Volume: CuLl Soil Aliquot Volume: (UL) 

Concentration Units: 

CAS No. Compound @kg/L or ug/Kg) ug/L Q 

Chloroethane 
Trichlorofluoromethane I 1 I u I 
1,l “Dichloroechene 
Methyiene Chloride 

I U 

1 U 
1156-60-5 trans- 1,2-Dichloroethene I 1 I u I 

l , l-Dichloroethane 
2,2-Dichloropropane 

1,2-Dibromoethane (EDB) I 
1,3-Dichlororrropnne 
Tetrachloroethene 
Chlorodibromomethane 
Chlorobenzene 



I u I 

I I 



Lab Name: EA LAEH~RATORIES contract: 
E-:-‘--j 

Lab Code: EA ENG Case No.: hkthod: SDC No.: _ll_- _^_..“.---.__ 

Matrix: (soil/water) WATER Lab Sample ID: ii%O9:3?1 DL __111-- 

Sample wt!vol: 25.0 (ghL) M I, Lab File ID: wSB34;j.D 

Level : (lowlmed) Date Received: 9:5i97 -.~- 

Q hIoisture: not dec. Date s2naIyzed: 9’18!1)7 

GC Column: RTX 502.2 ID: 0.53 (nm) Dilution Factor: 20.0 

Soil Extract Volume: (W Soil Aliyuot Volume: (LA) 

CAS No. Compound 

Concentration Units : 

(ug/L or ug/Kg) ug/L Q 



I t.l I 



GC Column: RTS 502.2 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: WI Soil Aliquot Volume: (UI.,) 

Conceutrrttion Units: 

CAS No. Compourld @g/L or ug/Kg) ug/L Q 



--. 
-- 1 

I I 



1.4 EPA Srihi PLE NO. 
VOI+.:iTILE ORG‘4NICS rZN*~LS-SJS DATA S1”IEE-I 

Lab Name: EA T.r’lBORAT’C3RIES C‘orltr::ct: - 

_ FiLii7-j 

Lab Code: EA EN(-j Case No.: iilcthod: SDG No.: -- 

hlatrix: (soilhater) WATER Lab Sample ID: r”9709392 DL -.l__l_ 

Sample H.t!“i’o1: 25.0 (g!mL) ML Lab We ID: \‘A 1 B3250. D 

Level : (lowimed) Date Rcwived: 5,/j/97 ~ 

% Moisture: not tiec. Date fknalyzed: 911w97 

GC CollIIlln: R’IX 5Cx.2 ID: 0.53 (mm) Diluticm Factor: 25.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (LILY1 

Concentration Units: 

CAS No. Compound (ug/L or ug/Kg) ug/L Q ___- 









L.ab Name: ?A l~-ImoR,4-rORJES Contract: ._I IX.~ -- 

I.“3 t9 Code: EA ENC Case No.: hlcthod: SDS2 No.: 

Matrix: (soil/water) WATER Lab Sample ID: #97139393 DL 

SampEe tvtivol: 25.0 (gJmL) ML Lab File ID: t’XPB3251 .D 

I.XVel: (Iowl’med) ‘Date Received: 9/5/9-T 

% Moisture: not dec. Date AnaIyzed: 9i 1 3/97 ~- 

Gc: C:t’JhIW.l: K’I‘X 502.2 ID : 0.53 (mm) Dilution Factor: 10.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UI-4) 

Concentration Units: 

CAS No. Compound @g/L or ug/Kg) ugJL Q 

t-5or-4 Vinyl Chloride I 10 I u I 
4-83-9 Bromometh‘ane 
5-00-3 Chloroethane 

10 Us 

I 10 u 

5-69-4 TrichlorofIuoromethane 10 U 

5-354 1,l -Dichioroethene I 10 I u 

156-59-2 cis- 1 ,2-Dichloroethene 
67-66-3 Chloroform 

of2 
FORM I VOA 





Soil Extract Volume: (UL) Soil Aliquot Volume: (uI”J 

CAS No. Compound 

Concentration Units: 

@g/L or us/?(g) ug/L Q 

I 
1 M-42-3 m&p Xplenes 1 U 

Page I of 2 
FORM I VOA 





(I) 
__I~ - ---11 J 

Lab Code: Eh ENG case No.: bicthod: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: #9709395 

Sample wt/vol: 25.0 (,g!mL) ML La12 File ID: \~118KXiS.D .- 

Level: (low/med) Date Received: 91’5/97 

% Moisture: not dec. Date Analyzed: 9!15!97 

GC c01um.n: R’I’X 503 3 - i.- ID: 0.53 (mm) Dilution P;sctor: 1 .O 

Soil Extract Volume: (UL) Soil Aiiyuot Volume: (uI-4 

Concentration Units: 

@g/L or ugJKg) ug/L Q CM NC?. Compound 

m&p Xylenes 
I I 

1 u 

FORM I “JOA 



-I---̂ .-̂  LI 
..-.. _“̂  



Lab Nmle: EA LABORATORIES _ coIltraCf: 
__- IF] 

LAb Code: EA ENG cast No.: Method: SDG .vo.: 

Matrix: (soil/water) WATER Lab Sample ID: #9?093% 

Sample wt/vol: 25.0 (g!mL) ML Lab File ID: ‘C’IjSR3~19.D 

Level: (1OWiIWZd) LIari: Received: 9/5/w 

% Moisture: not dec. Date hnalpxd: ?/15!97 

GC Colunul: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1.0 ~-- 

Soil Extract Volume: (UL) Soil Aliquot Volume: (W 

CAS No. Compound 

Concentration Units: 
(ug/L or ug/Kg) ug/L Q 

Page 1 of 2 
FORM I VOA 3190 





‘LE NO. 

L,dl Nanx!: EA LAl3ORATORIES CoIltract: -11- 

I”” 131.,>4NK 

Lab Code: EA ENG Case No.: Method: SDG No.: 

klatrix: (soil/water) WATER Lab Sart1ple ID: t19709397 

Sample wr/vol: 25.0 (&/“““L) ML Lab File ID: VHSlSI2O.D 

Level : (low/med) Date Received: 915i97 I_ 

% Moisture: not dec. Dare An:rlyzeci: WIti!!? 

CC Column: RTX 502.2 ID: 0.53 (nJJn> Dilution Factor: 1 .o 

Soil Extract Volume: W:) Soil Aliyuot Volume: (UL) 

Concentration Units: 

CAS No. Compound (ug/L or ug/Kg) ugJL v 

75-71-8 Dichlorodifluordmeth6ane 1 U 

74-87-3 Chloromethane 1 U 

7541-4 Vinyl Chloride 1 U 

Chlorobenzene 
1,1,2-Tetrachloroethanne 

Ethylbenzene 
m&o Xvlenes 





Sampie wtivol: 

Level : (low/me&) 

‘4 bloisture: not dec. 

GC Column: RTX 502.2 

Soil Extract Volume: 

5.0 CgimLi ML Lab File ID: VE5B3053.D _I-.~ 

Date Received: 9!S/97 --~ 

Date Analilyzed: 9il li97 

ID: 0.53 (mm) Dilution Factor: 1.0 - 

w-4 Soil Aliquot Volume: (UL) 

CAS No. Compound 
Concentration LJnits: 
@g/L or u&Kg) ug/L Q 

FORM I VOA 3190 





CM No. Compound t 
Concentration Units: 
(ug/L or ugKg) ug/L Q 

Page 

156-60-5 trans-1,2-Dichloroethene 5 U 
75-34-3 1,i -Dichloroethant! 5 U I 

-t- 5 u 1 

of2 ‘v :.. 



2-CtkmtcrEuerrc 
1-- 





Matrix: (soilhater) 

Sample wtlvol: 

Level: (lowined) 

% Moisture: riot dec. 

GC Column: RTX 502.2 

SoiI Extract Volume: 

SOIL Lab Sample ID: ,#97094!?9 

5.0 (g/mL) G Lab File ID: C’H8H3186.D 

LOW Date Received: 9iSI97 - 

15 Date 1Zndyzed: ?i 11/‘)7 

ID: 0.53 (mm., Dilthon Factor: 1.0 

W) Soil Aliquot Volume: id-1 

CAS No. Compound 
Concentration Units: 
@g/L or ug/Kg) ugKg Q 

Page 1 of 2 
FORM I VOA 

r\ -. ‘\ r, I, <. 



- 

e 



!.,ab Name: EX 1Af30i?X7’0R1ES Conlrnct: 

* Lab Code: E.4 ENG Case No. : Meihocl: - 

Matrix: (soil/water) SOIL Lab Sample ID 

Sampie wtivol: 5.0 (g!mL) G L.,ab File II 

Soil Extract Volume: tUL) Soil Aliquut Volume: (uLj 

CAS No. C0mp0uI1d 

Concentration Units: 

(ugil., or @I(g) BLIP, Q 

f. 

l’etrachloroethenc 

Page 1 of 2 
FORM I VOA 





Lab Code: EA ENC; 

Matrix: (soiliwater) 

Sample wt/vol: 

Level: (lowimed) 

% kloisture: not dec. 

GC CoKurnn: KTS 502.2 

Soil Extract Volume: 

Case No . . . h Iethod: SDC No.: 

SOIL Lab Sample II’): x970950ci 

5.0 (g/mL) G Lab File ID: \‘jI383387.D 

LOW Date Received: 9!WU -” 

13 Date AnaI~xed: O!K I/?7 

ID: 0.53 (mm) Dilution Factor: 1.0 __II__ 

(UK) Soil Aliquot Volume: (UL) 

CAS No. Compound 

Concentratiork units: 

(ugJL or ug/Kg) LkglKg Q 

75-34-3 I, 1 -Dlchloroethane 
594-20-7 2,2-Dichloropropane 

cis-1,2-Dichloroethene 
67-66-3 Chloroform 
74-97-5 Bromochloromethane 171-55-G 1.1.1 -Trichloroethane 

Page I af 2 
FORM I VOA 

c, .T C) (‘,, ,-? 
Ii/90 
l-c 





IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DhTA SHEET 

Lit:r N:mc: 1~1.4 L.WORATORIES Contr3ct: 
fiizz-J 

Lab Code: EA ENG Case No. : hkthod: SDG No. : ~I ---.__ 

Matrix: (soil/water) SOIL Lab Sample ID: it?709501 

Sample wt!vol: 5.0 (g/mLj G Lab File ID: VH8B3406.D 

Level : (low/med j LOW Date Received: 9/x/97 

% Moisture: not dec. 1s Date .Analyzed: 9! 11-/W 

GC Column: RTX 502.2 ID: il.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliqucrt Volume: (UL) - 

Concentration Units: 

CAS No. Compound (ug/L or ugKg) M‘G Q 



Q 



IA Name: Et\ LAO,PATCRIES Contract: L---...- 

Lab Code: EA ENG Case No.: hfethocl: SDG No.: 

Matris: (soil/water) SOIL 

Sample wtlvol: 5.0 (g/ml,) G Lab File rn: VHYB3394.D 

Level : (lowAned’ Date Received: g/g jg7 

% Moisture: not dec. 10 Date Anzil)x!d: !>il l/97 

GC Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: (UL) Soil Aliquot Volume: 0.L) 

Concentration Units: 

CAS No. Compound (ug/L or ug/Kg) 

Page 1 0 
FORM I VOA 3/90 



a 



Lab Narw: EA LABORATOF!IES Contrsct: 

Lab Code: EA ENG Case No. : Method: 
-- 

Level: (IowJmed) LOW Date Received: 91siw 

A Moisture: not dec. 

GC coluInrl: KTX 502.2 

Soil Extract Volume: 

15 Date Analyzed: “!I lpql7 
~_1_11 

ID: 0.53 (mm) Dilution Facror: 1.0 

(UL) Soil Aliquot Volume: (UL) 

GAS No, 

75-71-X 
74-87-3 

Concentration Units: 

Compound @g/L or ug/Kg) ug/Kg Q 

Dichlorodifluoromethane 6 u 

Chloromethane I 6 u 

Vinvl Chloride 

107-06-2 1 ,2-Dichloroethnne 6 u 
71-43-2 Benzene ‘I 6 

Page 1 of 2 





Lab Name : EA LAHORA’TORIES Conrr;lCf : 

JGz’;- 1 

Lab Code: EA ENG Cue No . . M~th.l: sm No. : 

Matrix: (soiliwater) SOIL Lab Sample ID: #9700.507 

S‘ample wt/voI: 5 .o (g/mL) G 1..,atr File ID: i’HSB3395.D 

Level : (lowimed) LOW Date Received: 9/8/97 

% hloisture: not dec. 17 Date Analyzed: 9/l l/97 --“..- 

GC Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1 .O _I______ 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) -. 

Concentration Units: 

CAS No. Compound 

I I 
106-42-3 m&p Xylenes 6 U 

Page 1 of 2 
FORM I VOA 





Lab Name: E,4 t~Al?X>R~?1TORIES Conrract: -~ 

Lab Code: EA ENG Case No.: Method: SDG No.: 

hr1:ttri.u: (soil/water) SOIL Lab Sample ID: #9709502 

Smtple wt!vol: 5.0 (g!‘mL) G Lab File ID: \‘H8EX07. I> ----1111 

Level : (low/med) LOW Date Receivrd: 9iwu - 

5, Moisture: not dec. 15 Date Analyzed: !??13/‘4? 

(32 Column: RTX 502.2 ID: 0.53 (mm:) Dilution Factor: 1.1) 

Soil Extract Volume: @L) Soil Aliquot Volume: (UL) 

CAS No. Compound 

Concentration Units: 

(ug/L or ugKg) llg,“Kg Q 

71-55-6 l,l, l-Trichloroethane 6 l-7 I 
563-58-6 l,l-Dichloropropene 6 u 

56-23-5 Carbon Tetrachloride 6 u 

107-06-2 1,2-Dichloroethane 6 /I 

75-27-4 

74-95-3 

103-88-3 ,, ,. 
T9-00-S 1,1,2- 
lO(i-E-4 1,2-Dibromoethane 
l.$‘?-?g.C] Ad 

Chlorodibromomethanc 
Chlorobcnzene 

6 u 

6 u 

Page 1 of 2 
FORM I VOA 3/90 





Lab Name: EA I..,ABOR.-‘ITORIES contrnct : 
I__~ 

1” F] 

Lab Code: EA ENG Case No.: Method: SDG No.: -~ 

Matrix: (soil/water) SOIL Lab Sample ID: ff97095c)J 

Sample wtivc!l: 5.0 (girr1L.I G Lab File ID: VHXB3392.D ~“- 

Level: (IowJmed) LOW Dare Received: 9ixi97 

5% Moisture: not drc. 12 Date Analyzed: 9il l/97 

GC column: K’TX 502.2 ID: 0.53 (ISlIIk) Dilution Factor: 1 .o 

Soil Extract Volume: (UU Soil Aliquot \~oiume: (UL) 

Concentration Units: 

CAS No. Compound (ug/L or ug/Kg) us/Kg Q 

75-71-8 Dichlorodifluorcrrnethane 6 U 

74-87-3 Chloromethane I 6 u 1 

l7E~ -4 Vinvl Chloride I u I 

. 





1.4 EP.4 Sr’\hlPLE 
VOLATILE ORGANIC’S XNAL‘x’SIS DATA SHEEI 

r 

~~:f”~~t’~“p,*,~(, r> 
Lab lu’:gne: E.4 IJm~RA’I”ORIES c:ontEicr : .~ 

L~.I Code: EA EN G Case No. : Method: SDG No.: II- 

hlatrix: (soil/water) SOIL Lal:) Sa.mple ID: #9709505 

Sample wt/vol: 5.0 (g,‘mL) G LJ~ File ID: VH8B3393.D 

Lt%d: (low/med) LOW Date Received: !3/8!97 

% Mnisture: not dec. 12 Dare Artalyzed: gj1 i/97 

GC C:olum.n: KTS 507.2 ID: 0.53 (mm) Dilution Factor: 1.0 

soil htract Voiume: W-J Soil Aliquot Volume: (111. 

Corrcentrrttion Units: 

CAS No. Compound (l&L or ug/Kg) ugJKg Q 

Page 1 of 2 



1:\ EPA S/\1\lPL.E ,"-10, 
VOLATILE OEGA1'-1ICS ANALYSiS DATA SHEET t"'l"\; ~f--., -t'~--I t "~ .:"' ... \ p >~'t :-')- ,.) 

.. __ '_J CDntract; EA L,'\BORhTOt{IES ._------
Lib Cude: E,A El'-.JC; Case No.: Method: SDG No.: 

tvlatrix: (soil/water) SOIL Lab Sample m: #97(19505 

Sample wtivol: 5.0 (g!mU G Lab File lD: VHSB3393.j] 

Level: Oow!medl LOW Date Reed ved: 9/Ki9i 

c;~; II!Ot,,!UiC: not dec. 1 'i '""' 
Date ,'\n:uyzed: 9:r l/97 

GC Colmn!l: RTX 502.2 In: 0.53 (mm) Dilution Factor: 1..0 .----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

'. 

----

Cl\S No. Compound 

Concentration Units: 

(ug/L or ug/Kg) Q 

95-47-6 o-Xylene 6 U 1---------
r-i_O_O_-4_2_-_5 ___ S-,'tyrene 6 U 

Bromoform 6 LJ 75-25-2 1----_._-----
98·82-8 I:mpropylbenzene (1 (J 
I----------~---~-----------.-.----~------------------+-----~ 
79-34-5 1,1,2,2-Tetrachloroethane 6 U ----1------------.. --.... ----1 
96-18-4 1,2,3-Tr!chloropropane 6 U 
FI-O'·-'.l--~,-S-_l--------P---JI. -·--------+---.. I .. ·j----I--_J_'"'_-_,, ____ n_-_ropy ocnzene 6 

108-86-1 Bromobenzene 6 U 
108-67-8 1,3,5-Trimetbylbenzene 6 U 
~-.---------~~--~~----------~-------------------~------~ 
95-49-8 2-Chlorotoluene 6 (J 

99,8 HI p-Isopropyltoluene 6 lJ 
----.------~--~~~-------------4---------------------~~--~-~ 
54J-73-1 1,3-Dichlorobenzene 6 U 

1,2,3-Trimethylbenzene 6 U 
-------~-------------

52.6-73-8 

106-46-7 1,4-Dichlorobenzene 6 U 

104-51-8 n-Butylbenzene 6 U 

95-50-1 1,2-Dichlorobenzene 6 lJ 
9tj··12 .. 8 1,2-Dibromo-3-chloroprop,me 6 U 

120-82-1 1,2,4-Trichlorobenzene 6 U 
r---------~~------------------~ ,----------.--------4---.. -----
87-68-3 Hexachlorobutadiene 6 (J 
91-20-3 Naphthalene 6 U 

.-........:...----1 
87-61 .. 6 1,2,3-Trichlorobenzene 6 U 
r--.--------~~-----~--~~-------+------------~~------__4 --------i 

----------------------+-----.---------------------~.---------

f---.--------------------f---------.--------I-----
r------.--- ----------.--.f--------

r----------------------------4--------------------~---------

r-----------.--------------------.~-------------------+_----~ 
~.-------------------_________ ~ _____ , ____________ . _____ ~b_ ______ ~ 

Page 2 of 2 
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EA Laboratories 
i41NALYTJcAI”. N~4PmATIVE 

CIient: EA Eng., Science, 8% Tech., Inc. Laboratory .Project .hlnnager: filany E:. Asper 
Site: NAS U:illow Grove EA Laboratories Report: 971377 
Project number29600.04 ‘Date: 2 October 1997 I t 

made during sample analysis, summarize the results of quality control measurements, and address the 
impact on data usability based upon project Data Quality Objec.tives. For each fractional analysis the 
narrative includes: 

l Sample chronolo,gy: This section summarizes the sample history by fraction including the sample 
prep,aration method and date, analytical method, and analysis date. Anything unusual about the 
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section. 

a 
.a 

l Laboratory method performance: All quality control criteria fclr method performance must be met 
for all target analytes for data to be reported. These criteria generally apply to instrument tune, 
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where 
method criteria fail, useable data can be obtained and are reported with client approval. The 
narrative will then include a thorough discussion of the impact on data quality. 

1. 
l Sample performance: Quality control field sampies are analyzed to determine any measurement 

bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates 
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are 
confirmed either by reanalysis or by inspection of the LCS results to verity that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion, 

VOLATILE ORGANIC COMPOUNDS by GUMS - %‘ATER (EA9709383 - EA9709397) 

Sample Chronology: Fifteen aqueous samples and associated QC samples were analyzed on 15-18 
September 1997 for the project-specified iist of analytes by USEPA SW-846, Methods 
503OA.&26OB, using a 25 ml purge volume. All holding times were met. 

3 iJ . 
l Daily batch matrix spike/matrix spike duplicate pairs (MS/hGD) were performed on sample 

NFFW-20 as well as other client’s samples On 18 September 1997 (on instrument VAI), a 
duplicate laboratory control sample (LSC) was analyzed in place of an hKG%JSD pair, Ail data 
associated with these QC analyses have been included in this report. _,..( 

l Several samples required dilutions in order to bring the concentrations of target analytes within 
calibration range. Samples NFFW-20, NFFW-6, and NFFW-14 were analyzed at a ten times 
dilution; sample NFFW-7 required a 20 times diiution, Sample NFFW-I6 was analyzed at a 25 
times dilution, and sample NFFW-12 was analyzed at a 50 times dilution. Sampie NFFW-20 and 
the hGXh4SD pair performed on it were analyzed at a 100 times dilution as well as undiluted. 
Results from both diluted and undiluted analyses are included in the report package.. 

• 

• 

• 

EA Laboratories 
ANAL YTICAL N.>\P\.RATIVE 

Cliem: EA Eng., Science, & Tech., Inc. 
Site: NAS \Villow Grove 

Laboratory Project Manager: lVIary E. Asper 
EA Laboratories Report: 971277 

Project number:29600.04 Date: 2 October 1997 

made during sample analysis, summarize the results of quality control measurements, and address the 
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the 
narrative includes: 

• Sample chronology: This section summarizes the sample history by fraction including the sample 
preparation method and date, analytical method, and analysis date. Anything unusual about the 
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section. 

• Laboratory method performance: All quality control criteria for method performance must be met 
for all target anaJyies for data to be reported. These criteria generally apply to instrument tune, 
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where 
method criteria fail, useable data can be obtained and are reported with client approval. The 
narrative will then include a thorough discussion of the impact on data quality. 

' . 
• Sample performance: Quality control field samples are analyzed to determine any measurement 

bias due to the sample matrix based on evaluation of matrix spikes (.tv'IS), matrix spike duplicates 
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are 
confirmed either by reanalysis or by inspection of the LCS results to verity that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion, 

VOLATILE ORGANIC COMPOUNDS by GCIlYIS - 'VATER (EA9709383 - EA9709397) 

Sample Chronology: Fifteen aqueous samples and associated QC samples were analyzed on 15-18 
September 1997 for the project-specified list of analytes by USEP A SW -846, Methods 
5030AJ8260B, us~ng a 25 m1 purge volume. All holding times were meL 

• Daily batch matrix spike/matrix spike duplicate pairs (MSrlvlSD) were performed on sample 
NFFW -20 as \vell as other client's samples, On 18 September 1997 (on instrument V AI), a 
duplicate laboratory control sample (Lse) was analyzed in place of an MSfMSD pair. All data 
associated with these QC analyses have been included in this report, 

• Several samples required dilutions in order to bring the concentrations of target analytes within 
calibration range. Samples NFFW-20, NFFW-6, and NFFW-14 were analyzed at a ten times 
dilution; sample NFFW-7 required a 20 times dilution. Sample NFF\V-16 was analyzed at a 25 
times dilution, and sample NFFW-12 was analyzed at a 5'0 times dilution. Sample NFFW-20 and 
the MSfMSD pair performed on it were analyzed at a 100 times dilution as well as undiluted, 
Results from both diluted and undiluted analyses are included in the report package., 



E.!\, Laboratories 
ANAl.'Y'T'lCAL NABJD\TIVE 

Client. EA Eng., Science, Il\;.: Tech., Inc. 
Site: NAS \-Villo',," Grove 
Proiect number29600.04 

.Laboratory Project tvlanagerMary E. Asper 
EA Laboratories Report: 971277 
Date: 2 October 1997 

~ ." .-...... _. __ .. _ ..... -------

Laboratorv lvIethod Perfcmmmce All laboratory' method performance criteria \vere met for 
reported samples. 

Sample Perfonnance: .AII quality control criteria Ivere met for the report.ed samples. 

• The MStrvlSD pair, performed on reference (another client's) sample S031v103, had the 
recoverieslRPDs of some analytes outside the QC limits, These results are not indicative of these 
samples' behavior and do not afff.~et data usabi lity, 

CERTIFICATION OF RESULTS 

The Laboratory certifies that this report meets the project requirements f()f analytical data as stated 
in the Analytical 'Task Order (ATO) and the chain-of-custody, In addition, the Laboratory certifIes 

• 

Hm.t the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness • 
specif:ied for this project or as stated in EA Laboratories Quality Assurance program fClr other than 
the conditions detailed above, It is recommended by the Laboratory that this analytical report should 
only be reproduced in its entirety, EA Laboratories is not responsible for any assumptions of data 
quality if pmilal packages are used to interpret data, Release of the data contained in this report has 
been authurized by tbe appropriate :Laboratory I'vlanager as verified by the fc)lImving signature 

• 
• 



19 LOV~tOll Ciicle 
Sparks, MD 11152 
Telephm?: ?lOJ71-4920 
Fax: 410"771~w7 

Ocrober 2, 1997 

Mr. Scott Dobson 
EA Engineering, 7 Science, and Technology Inc. 
15 Loveton Circle 
Sparks, h?aryland 21152 

Re: NAS Willow Grove (29600.74) 

Dear ‘Mr. Dobson: 

Enc.losed is our report on the analysis of eleven water samples, one equipment blank, and one field 
blank collected for the NAS Willow Grove project on 4 September 1997. The ED’Ds will follow 
under separate cover, The invoice is included. 

0 ilease contact me if you have any questions or require further information and refer to report 
971277. Unless other arrangements are made, we reserve the right to dispose of your samples 
sixty (66) days from the date of this letter. We will retain the raw data for seven years from this 
date. 

Sincerely, 

Mary E. Asper 
Laboratory Project Manager 

encibsure - 

EA laboratories 

• 
19 Loveton Circle 
Sparks, ~,1D 21152 
Telephone: 410· 771-4920 
Fax: 410-771-<1407 

_ .... _ ... __ .. __ .•.. _---- ._---.-_ ... __ .. _----_ ...•.. _ .. _--_ .. _-_._ ... _ ......... ---

• 

• 

i·~ 
Mr. Scott Dobson 
EA Engineering, Science, and Technology Inc, 
15 Loveton Circle 
Sparks, !v1aryland 21152 

Re: NAS Willow Grove (29600.74) 

Dear 'Nir, Dobson: 

October 2, 1997 

Enclosed is our report on the analysis of eleven water samples, one equipment blank, and one field 
blank collected for the NAS Willow Grove project on 4 September 1997, The EDDs will follow 
under separate cover, The invoice is included, 

, 
Please contact me jf you have any questions or require further information and refer to report 
971277. Unless other arrangements are made, we reserve the right to dispose of your samples 
sixty (60) days from the date of this letter. We will retain the raw data for seven years from this 
date. 

Sincerely, 

y~'&P if. &'V~cL-.J r 
Mary E. Asper 
Laboratory Project Manager 

enclosure 
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Ej3, Laboratories 
ANALYTI C AL N.AP .. Rl:\Tl\T~ 

Client: EA Eng., Science, & 'J'l:ch., Inc. 
Site NAS \\'illo\'i' Gnn'e 
Project number:29600.{)4 

Laboratory Project f\lanager IVIary E.Aspt~r 
EA Laboratories Report. 971277 
Date: 2 October 1997 -----------------

This report contains the results of the analysis of elC\'en water samples, one equipmenr bl:mk, and one 
field blank collected on 4 September 1997 in support of the refi:::renced project 

SAllfPLE RECEIPT 

The samples, field blank, and one trip blank arrived by hand at EA Laboratories on :3 September 
19~n Upon receipt, the samples and blanks were inspected and compared 'vvith the chain-of-custody 
record. The samples and blan.ks were then logged into the laboratory computer system w'ith assigned 
laboratory accession numbers and released for analysis. Operating under a variance froffi.KTFESC 
laboratory QA f,'llidance, EA Laboratories stores aqueous samples for the determination of metals at 
4C ± 2C until disposal. 

Client Sample Designation 
'l,fFF\V -1 9 
1'l'FFW-IO 

N-FFW-DUPI 
~\FFW-12 

1'~FF\V-8 

NFFW-20 
NFFW-6 
NFFW-5 
NFFW-7 

N'FFW-16 
l'rFFW-14 

Een TlPrv'fr'I"IT PLANl:' ". .• .• _ , .. J ,., .. ~. 

FIELD BLANK. 
VV ATER BLA.:NK 

TRIP BLi\NK 

EA Lab Number 
9709383 
9709384 
9709385 
9709386 
9709387 
9709388 
9709389 
9709390 
9709391 
9709392 
9709393 
9709394 
9709395 
9709396 
9709397 

F6110wing this riarmtive section are a glossary of dat.a qualifiers used in this report (Table 1) and the 
original chain-or-custody record. Analytical results and quality control information are summarized 
in the appended data package which has been fcmnatted to be consistent \vith the deliverable 
requirements of this project 

QU,·:JLITI' CONTROL 

The following sections arc ordered as the data appears in this repcHi. They contain observations 

• 

• 

• 
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. Project Manager or Contact: Paramete 
J~ r.''--;- //.,. ;} I~ --,' 

Numbers for .A.nalysis 

Phone: - 7 lr-
Project Name: 

/V/?i j/?tJ Iv '//0 IN tree 
ATO Number: 

Chain of Custody Rec 

. 19 Lovoton Clrds 1SIl
® E.,A. LaboratoriB3 

Sparks, MD21152 
Telephone: (410) 771·4920 
Fax: (410) 171-4407 

Report Deliverables: 

123G®E 
EDD:~o dt::ue-z 
DUE TO CLIENT: Ha..-"I coP1 ~e (c{6}rl 

EA Labs r- Cj 1 
Accession 
Number Remarks 

Date/lime 

Sample Shipped by: (Circle) 

~--------'-T-----~~----~MrL---~--~~~~~~~~~~~~==~~--~~LW~~A-~=r----------------~ Fed Ex. UPS 



EA Laboratories 

i\1r. Scott Dobson 
EA Engineering, Science, and Technology Inc, 
] 5 LOVeiOfl Circle 
Sparks, IVlaryland 21152 

Re: 'NAS Willow Grove (29600,74) 

Dear lvlr. Dobson: 

September 26, 1997 

\:1 LO'J(;t'JIl Circle 
tolD 2115:1 

Enclosed is our report on the analysis of eleven soi.1 samples and 0!1C field blank collected for the 
N,AS \Vil.lc)\v Grove project on S September 1997, The EDDs \vi!! folloyv under separate Gover. 
The invoice is included, 

'j
J 1ease contact me .if you have any questions or require fmther inf1)rmation and refer to report 

971296, Unless other arrangements are made, \ve reserve the right to dispose of your samples 
sixty (60) days fi-orn the date of this letter. We will retain the ravv' data for seven years from this 
date 

Sincerely, 

Mary E. Asper 
Laboratory Project Ivlanager 

enclosure 

• 

• 

• 



EA L.abomtories 
ANALYTICAL ‘NP&R.A?‘IVE 

Client: EA Eng., Science, S: Tech., Inc. Laboratory Project Manager: Mar). E. rispet 
Site: NAS Willow Grove EA Laboratories Report: 971296 
Project number: 29600.04 Date: 26 September 5997 

This report contains the results oft-he analysis of eleven soil samples and one fieid blank collected on 
8 September 1997 in support of the referenced project. 

SAMPLE RECEIPT 

The samples, field blank, and one trip blank arrived by hand at EA Laboratories on 8 September 
1997. Upon receipt, the samples and blanks were inspected and compared with the chain-of-custody 
record. The samples and blanks were then logged into the laboratory computer system with assigned 
laboratory accession numbers and released for analysis. Operating under a variance from NFESC 
laboratory QA. guidance, EA Laboratories stores aqueous samples for the determination of metals at 
4C 2 2C until disposal. 

-. Client Sample Desknation %A Lab Number 
NFFW-SB- 1 9709497 
NFFW-33-2 9709498 
hVFW-SB-3 9709499 
NFFW-SB-4 9709500 
NFFW-SB-5 9709501 

NFFW-DIP-5 9709502 
NFFW-SB-6 9709503 
NFFW-SB-7 9709504 

NFFW-SB-10 9709505 
NFFW-SB-9 9709506 
‘NFFW-SB-8 9709507 

TRIl?‘BLANK ” 970?508 
NFFW-FIELD BLANP! 9709509 

Following this narrative section are a glossary of data qualifiers used in this report (Table 1) and the 
origmaI,c~lain-of-custody record. Analytical results and quality control i$ormation are summarized 
in- the appended data package which has been formatted to be consistent with the deliverable 
requirements of this project. 

Q U.4LI.T Y COiVTROL . 

The following sections are ordered as the data appears in this report. They contain observations 
made during sample analysis, summarize the results of quality control measurements, and address the 
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the 

• 

• 

• 

EA Laboratories 
ANALYTICAL NARRATIVE 

Client: EA Eng., Science, & Tech., Inc. 
Site: NAS -Willow Grove 
Project number: 29600.04 , 

Laboratory Project rVlanager: Mat·y E. Asper 
EA Laboratories Report: 971296 
Date: 26 September 1997 

This report contains the results ofthe analysis of eleven soil samples and one Geld blank collected on 
8 September 1997 in support of the referenced project. 

SAl'vfPLE RECEIPT 

The samples, field blank, and one trip blank arrived by hand at EA Laboratories on 8 September 
1997. Upon receipt, the samples and blanks were inspected and compared with the chain-of-custody 
record. The samples and blanks were then logged into the laboratory computer system with assigned 
laboratory accession numbers and rereased for analysis. Operating under a variance from NFESC 
laboratory QA guidance, EA Laboratories stores aqueous samples for the determination of metals at 
4C ± 2C until disposal. 

Client Sample Designation 
NFFW-SB-l 
NFF\V-SB-2 
l\TFfW-SB-3 
NFFW-SB-4 
NFFW-SB-5 

NFFW-DUP-5 
NFFW-SB-6 
NFFW-SB-7 

NFF\V-SB-I0 
NFFW-SB-9 
NFFW-SB-8 

TRIP BLANK 
NFFW-FIELD BLANK 

EA Lab Number 
9709497 
9709498 
9709499 
9709500 
9709501 
9709502 
9709503 
9709504 
9709505 
9709506 
9709507 
9709508 
9709509 

FoUO\ving this narrative section are a glossary of data qualifiers used in this report (Table 1) and the 
originalchain-of-custody record. Analytical results and quality control information are summarized 
in -the ap'pended data package which has been formatted to be consistent with the deliverable 
requirements of this project. 

QUALITY CONTROL 

The following sections are ordered as the data appears in this report. They contain observations 
made during sample analysis, summarize the results of quality control measurements, and address the 
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the 
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EA Laboratories 
A1'·l A.L 'x'TI CAL N/\.Ji.-RA1'[ VE 

CHent: EA Eng., Sdencc, &. Tech., Inc. 
Site: N.AS \VilIow Grove 
;Project n~~mber 29600.04 

narratIve mcludes: 

Laboratory Project T\L:mager: ]\lary E. Asper" 
El\ Laboratories RepOli 971296 
Date 26J?cptember 1997 

• Sample chronology This section summarizes the sampie history by fraction including the sample 
preparation method and date, analytical method, and analysis date. Anything unusual about the 
samples, digestates, or extracts is identified. Holding time cornpliance is evaluated in this section, 

• Laboratory method performance: All quality control criteria for method performance must be met 
for all target analytes for data to be reported, These criteri.a generally apply to instrument tune, 
calibration, method blanks, and LaboratOlY Control Samples (LCS). In some instances where 
method criteria fail, useable data.can be obtained and are reported with client approvaL The 
narrati ve will then include a thorough discussion of the impact on data quality. 

• 

• Sample performance'. Quality control field samples are analyzed to determine any measmement 
bias due to the sample matrix based on evaluation of matrix spikes (IvfS), matrix spike duplicates 
(fvISD), and laboratory duplicates (0). If acceptance criteria arc not met, matrix interferences are 
confirmed either by reanalysis or by inspection ofthe LCS results to veriPJ that laboratory method • 
peri(mnance is in control. Data are reported with appropriate qualifiers or discussion. 

VOLATn-lE ORG.ANIC COMPOUNDS by GCrMS - SOIL (EA9709497 - £:A97(9507) 

Sample Chronology: Eleven samples and associated QC samples were analyzed on 11 - 12 September 
1997 for the project-specified list of analytes by USEP A SW -846, Methods 503 Oi\JfS260B. All 
holding times \overe met. 

• 

• 

The 11 September 1997 batch matrLx spike/matrix spike duplicate (MSfivfSD) was perfonned on 
sample :r.\TFFW-SB-4, Duplicate laboratory control samples (LCS) 'were jncluded with the 12 
September 1997 analytical sequence. lJ.l data associated \'lith these QC analyses have been 
included in this report 

Sample NFF\V-SB-6 'vvas analyzed at a tive times dilution in order to bring the concentrations of 
target analytes within calibration range. 

Laboratorv IVlethod Performance: lJI laboratory method pertbrmanc~' criteria were met for the 
reported samples, 

Sample Pcrf'()!'mance All quality control criteria were metJor the reported samples. 

VOLA TILID ORGANIC COMPOUNDS by GC/MS - '"VATER (EA9709508, EA9709509) 

Sample Chrono!ohY Tvvo samples and associated QC samples were analyzed on 11 September 1997 
D:Jr the project-specified list ofanalytes by USEPA SW-846, Methods 5030AJ8260B, using a 2S ml 
purge volume, All holding times were met. 

• 



Client, EA Eng., Science, 6: Tech., Inc. Laboratoq Pro-iect Manager I\lar*j E. Asper 
Site: NAS Willow Grove EA Laboratories Report: 971296 
Project number: 29600.04 Date: 26 September 199i’ 

9 The batch matrix spike/matrix spike duplicate (MSMSD) was performed on another client’s 
sample. All data associated with these QC analyses have been included in this report, 

Laboratory Method Performance: All laboratory method performance criteria were met for the 
reported samples. 

Sample Performance: All quality control criteria were met for the reported samples. 
d 

CERTIFICATION OF RESULTS” 

The Laboratory certifies that this report meets the project requirements for analytical data as stated 
in the Analytical Task Order (ATO) and the chain-of-custody. In addition, the Laboratory certifies 
that the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness 
specified for this project or as stated in EA Laboratories Quality Assurance program for other than 
the conditions detailed above. It is recommended by the Laboratory that this analytical report should 
only be reproduced in its entirety. EA Laboratories is not responsible for any assumptions of data 
quality if partial packages are used to interpret data. Release of the data contained in this report has 
been authorized by the appropriate Laboratory Manager as verified by the following signature, 

%y&-G .-,? b”: &yy do--. , 
Mary E. Asper, Laboratory Project Manager 

26 September 1997 

• 

• 

• 

EA Laboratories 
Al~AL YTICAL N.'-\IU?~ATIVE 

Client· EA Eng., Science, & Tech., Inc. 
Site: NAS \VilIow Grove 
Project number: 29600.04 

Laboratory Project Manager' I\I:u'y E. Asper 
EA Laboratories Report: 971296 
Date: 26 September 1997 

• The batch matrix spike/matrix spike duplicate (,tvlSlMSD) was performed on another client's 
sample. All data associated with these QC analyses have been included in this report, 

Laboratory Method Performance: All laboratory method performance criteria were met for the 
reported samples. 

Sample Performance: All quality control criteria \vere met for the reported samples. 

CERTIFICATION OF RESULTS~ 

The Laboratory certifies that this report meets the project requirements for analytical data as stated 
in the Analytical Task Order (ATO) and the chain-of-custody, In addition, the Laboratory certifies 
that the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness 
specified for this project or as stated in EA Laboratories Quality Assurance program for other than 
the conditions detailed above. It is reconunended by the Laboratory that this analytical report should 
only be reproduced in its entirety. EA Laboratories is not responsible for any assumptions of data 
quality if partial packages are used to interpret data. Release of the data contained in this report has 
been authorized by the appropriate Laboratory Manager as verified by the following signature. 

_". __ '1)~ ___ "",' -C::t.:......<..v-t._-'--. ,_--p----'d""--. ---,~;:z:::. --':::;.:':....:...._""_"""'--'Lz-+,kF-'''''--__ 26 September 1997 
Mary E, Asper, Laboratory Project Mana~ 



TAflLE.1. OHGA:'i!C ANAU'SrS VAT .. \ QUMJFJEW; 

i-·rD or U rndicde~; a \~(Hnp(+l.nld 011 th!; target compound tis-t (TeL) '\\'3$ analY-led tbr but not detected, The sarnplt qu;.mti~~:tk'n lllrut mu::.t l;l.f; 

corrected for dilution and, if,:;. ~mit sa.nlple, for percent moisture. For exarnplet IOU i:; u~\ed f()[ phcrv,:"! in \\"lr..:~r ifthl2 s.1mplc final V()itulle 

IS tht pr()i.(h.::ol~Sf'!:!ciflt:d fin;ll volurne, Ifa l~to~ I 0 dilution of the e,,'tract was necessary. the fit ported lirnit i~ (t 0 ;>~ 1 (1 U') c·r 1 t::() J.r For ,a 
soil sarnpic, th"': \';'11U!;~ IS .also adjusted for percent moist.ure, For e;;amplc~. if the sarnrk had 2·t(.~o rnoisture (;lnti;~ I1to-1 0 ddutton factor. th~? 
!~o\l Silt'ririe qU~lnttt;lti'--:.n lltnlt for pht~,r\(Ji (330 U) would be corrected as folk,\vs: 

Reporkd lunit = (330 IJ) x df! J) 

\vhere: af = dllilti'::.n fador ~ 10 
D ~ (iOO ·%l11oisture)! 100 (At 24%mvisture, Do" (l00·24)1100~· (L76) 

f{epor!ed limit ~ (330 U) .\C 10/0.76 = 4300 U (rmmd,:d to two sIgnificant figures \ 

For soil ~;(lmples subj~cted 1« gel permeation chromatographY (GPe) cleanup procedures, the contL).d requned quantitalion limit (CRQL.) 
is abo multiplied by 2 to account it)r the fact that only half ofthe extract is recovered. Note: If ope proCedure, Me employed, (h,! factor 
of:! is, nc'! included ill th~ dilution factor reported; a "Y" is entered ior GPe ('1'11'1). 

TH 01' ,.I Indic:ite.~; an esti.mated value. This flag is used under the f(Jl!owing ,:ircumst.am:es: I) when estimating a concentration (or tentatively 
identiHed cornpounds \,,'here a 1: 1 response is assurned, 2) when the mass spectral .and retention time d,atJ. indicate the presence of a 
compound illat meets the volatile and semivolatHe GC/MS identification criteria, and the result is less than the CRQL bllt greater than 
zero: :» when the retentic'!1 !tme data indic:tte the presence of a compound that meets the pesticidel Aroclor identific:I!ion cnteria ;jnd the 
re~mlt is Ie!;!: than the CRQL but greater th;;n~lero. Note: the "J" code is Klot used and the compound is no! repolil:d as being identifid for 
pestidde/Awdor results less IhMl the CRQL;'ifthe technical judgement of the pesticide residue analysis expert d~termines th'<t the peaks 
used t'Jr campcmnd identificatw!1 resulted from instrument nOtse or other interferences (column bleed, solvent c<'lnt;unin"ti<m, etc,), For 
ex~rnple, if the sample qllolmtitation limit is iCI uglL but a concentwtion oD ug'L is calculated, report it as 3 1. 1111! sil.mple quantitatim1 
limit must be 2.dJllSted for dilution as discussed for the U flag 

c -nlis fl.:.g "pp!ies to pesticide results where the identification has been confimled by GCI/AS, Single compow:nt pesticides with 
concentration equal 10 or greater than 10 ngfuL in the final extract nlust be coni1mled by GC/l\ is, 

Thi5 flag is used when the analyte is found in the associated biank as well as in the sample, It indicates pC5sibieiprobabie blank 
con!;unina.lion and \',;BroS the d,lla user to take appropriate owlion. Tl1is flag is used for" TIC as well as for Zi positively identified TeL 
cl~l[npound. 

E ll1i~. flag, identilies compc,unds whose c\)n<~entrations exceed the calibration range of the GC'JlvlS instrument f<)[ that specific analysis. TIli5 
flag d(),,~, not apply to pesticiciesfPCBs analyzed by GClEC methods, IfolW or more compound,; have a response greater that full sc:!le, the 
5,;lJnph~ or (~'\lr';l.d must be dilut\!d .lnd ie'an;:d}"/.ed according to the specifications. listed in the SO\~r All s,uch compound'.' with a resp(~n$(~ 
gr"J.tcr than fllll e\cal~ ,.hould howe a concentration fl3gg,ed v,ith :111 nE" on form I for the origmal an"l,:;;". If th~ lhlution of the e.,tr',~1 
Ci1u,es "By cornpounds tdentified in the lirst analysis to be below the calibration range in the second anillysl:;, then the result:, ofb".th 
.'n;dy5e,~ .ue reporter.! Oll separate Forms L The Form I for the diluted sample will hav<! the "DL" sufiii-: app':nded to the z;tmpk number. 
NOTE: Fe.r Iota! l\~, .. 1ene,;, wh'~r<: three isomers are quantified as two peaks, the calibration range of each peak is considered separately; e.g,. 
a dliuted ;malys;,; is not required !Ix tolal xylenes unless the concentration of either petik separately exceeds 200 uWL, 

D "Il,;s fl.!.£; identifies al1.::ompounds identilied in the analysis at a secondary dilutioll facto!'. If a sample or e~;tJ'"ct is feanal),zed at ~. higher 
dHutlOl1 factor. lI!; in the "E" flag above, the "DL" suffix is appended to the sample number on the Form I for Ih" diluted sample, ;;nil all 
cc'n~"ntr~tic,n value.;; re.p\~rted on that Form I are flagged with the "D" flag, 

A TI", fj"g incl;.::;;!es th,,( " TIC ;:; " suspected aldQI-condensation product 

x Other specill" Hags may be required to properly define the results. Ifused, they are fully d,!scribed and such description aUJch"d (0 the 
Sample Data. Surnrna.ry Package and the Case l'[arratlve. Tl1c flags begin by using "XII. If more that .. :me flag. lS required~ "yn and nzu are 
uged, as needed. For instance, the "X" flag mig)]! combine tile "A", "B", and "D" flags [or some sample. 

N Indl~a(e5 pr~511mplive evidence of c\ lComp(lUnd. This flag is only used for tcnl3.1ively identified compounds, wh':re the identiiicution is 
based on it mass spectra! library search, It is, applied to all TIC fe5U!U;. For generic characterization ora. TIC, such as ch!orinJ.led 
hydwcll.rbotl, the N code IS !lot used, 

!' This flag i~ used for GC analyses when there is greater than 25% difference for detected c()flcentr,,{j0115 bdween the two GC columm, The 
low"r ,)flh,: two values i;; reported on Form 1 and flagged with a "1'''. 

• 

• 

• 



i 1 

CompJny Name: 

Date Time 

F"~ 

Sample Identification 
19 Characters 

Report Deliverables: 

123CD®E 
EDD:@No 0\ f3a.u 

DUE TO CLIENT: \~o..rol c,Df'y d<..M 10/8/'17 
EA Labs E.DD ~, 1~IIS)qi 

Accession 
Number Remarks 

1/'/1/ 
-~ 

9/'-6) b\ \D '-f.-.. ~~-~'\I~l\!~~!\ Ic..J ,;.¥;. I I! ~ 1- . Iq7095'1f 
I I I ! I i I I I I I I I I I I ! i 

I I I Iii I I I I I I I I I I I I 

I I I Ii: ! I I I I I I ! ! I ! I 

! I I I I I I i I I i I I I I I I ! 

i I Ii! I I I I I I I I I I I I I 

i I ! I ! I I I I I ! ! I ! I ! i 

Relinquished by:(ST9r1at¥e) Date~llme ~ ,)/~. 

: Cooler Temp .~ pH:~JYes -\3"10 Comments: 

~ ;~CTt:: PI . ien!e methDd number for analyses requested. This will help clarify any 

vVHITF~E cr:1LJries ~'('ELL()\rV-E::'\ Laboratories 

Datemme Received by: (Signature) 

i~) Cj Ia~;e;;~ Airbill Number: 
Custody Seals Intact L ]Yes [ No 

, 'aboratory techniques. 

I ci311 

Datemme 

I 
Sample Shipped by: (Circle) 

Fed Ex. .£1li.o. UPS 

C ~A"1ClIid-Carried ~ 
Other: 



‘SDG: 971277” 





----- 

1) I 
2) M 
3) PM 
4) CM 
5) M 
6) M 
7) M 
8) T 
9) T 

10) T 
2.1 ) PI 
'2) CM 

3) T 

=vH8B33c*3 - ..- ‘.l . D 10 -VH8BJ353. D 04 -VK893354.D 
=VH8B33.56. D 00.8 =VHOB3357.D 

Compound 25 10 04 02 00.8 AK3 
--_.__---- ---- --- ----- -------- ------ "~~--l-.l-lll"~l.--- _________ 

pentafluorober~zene ----------------ISTD--------- 

Dichlorodifluorometha 0.292 0.289 0.282 0.250 0.329 
Chloromethane 0.115 0.123 0.117 0.108 0.130 
Vinyl Chloride 0.157 0.151 0.148 0.143 0.169 
Bromomethane 0.139 0.152 0.154 0.168 0.202 
Chloroetharie 0.126 0.123 0.118 0.113 0.151 
Trichlorofluoromethan Cj.645 0.616 0.606 0.552 0.719 
Ethyl Ether Q.079 0.091 0.083 0.090 0.070 
Acrolein 0.005 0.006 0.005 0.004 
1,1,2-Trichloro-1,1,2 0.555 0.585 0.552 0.540 0.716 
Acetone 0.013 0.014 0.016 0.017 0.023 
l,l-Dichloroethene 0.262 0.251 0.247 0.244 0.316 
Acetonitrile 0.054 0.052 0.047 0.050 0.066 
Iodomethane 0.418 0.310 0.246 0.118 0.226 
Ally1 Chloride 0.270 0.262 0.237 0.248 0.328 
Methylene Chloride 0.279 0.315 0.316 0.486 0.392 
Carbon Disulfide 0.598 0.556 0.520 0.547 0.687 
Acrylonitrile 0.064 0.068 0.065 0.061 0.052 
Methyl t-butyl ether 0.348 0.384 0.378 0.386 0.407 
Ethyl acetate 0.071 0.078 0.080 0.071 0.051 
trans-1,2-Dichloroeth 0.303 0.289 0.282 0.291 0.354 
Diisapropyl ether 0.535 0.587 0.582 0.580 0.709 
l,l-Dichloroethane 0.507 0.500 0.496 0.472 0.552 
Vinyl acetate 0.050 0.051 0.049 0.053 0.062 
2-Butanone 0.019 0.020 0.020 0.018 0.017 
Propionitrile 0.005 0.005 0.004 
2,2-Dichloropropane 0.453 0.391 0.329 0.295 0.308 
cis-1,2-Di,chloroethen 0.295 0.304 0.301 0.283 0.339 
Methacrylonitrile . . 0.043 0.042 0.049 0.035 
Chloroform 0.607 0.632 0.633 0.597 0.730 
Isobutyl Alcohol 0.009 0.010 0.010 0.009 
Bromochloromethane 0.123 0.129 0.131 0.121 0.136 
Tetrahyrofuran 0.013 0.013 0.012 
Dibromof.iuoromethane 0.451 0.482 0.461 0.446 0.540 
l,l,l-Trichloroethane 0.672 0.652 0.643 0.610'0.717 

--. ---- 

0.3 
0.1 
0 7 
0:; 
0.1 
0.6 
0.1 
0.0 
0.6 
0.0 
0.3 
0.1 
0.3 
0.3 
0.4 
0.6 
0.1 
0.4 
0.1 
0.3 
0.6 
0.5 
0.1 
0.0 
0.0 
0.4 
0.3 
0.0 
0.G 
0.0 
0.1 
0.0 
0.5 
0 .7 

1, ~~-Difluorobenzene ---_ - ----_ _. - ---_ JSTD-- __ _-_- - 
1, l-Dichloropropene 0.475 0.463 0.447 0.433 0.530 
Carbon Tetrachloride 0.525 0.480 0.425 0.395 0.436 
l,2-Dichloroethane-d4 0.198 0.215 0.215 0.204 0.223 
1,2-Dichloroethane 0.240 0.255 0.249 0.242 0.263 
Benzene 0.760 0.777 0.760 0.747 0.934 
Trichloroethene 0.393 0.405 0.385 0.368 0.469 

---_ 
0.5 
0.5 
0.2 
0.2 
0.8 
0.4 

%RSD 
- - - __ - - 

" _" 
9.85 
7.02 
6.68 

14.23 
11.71 

9.74 
10.60 
11.90 
12.29 
23.91 
11.39 
13.14 
41.99 
13.14 
23.16 
ll.23 

9.45 
5.63 

16.43 
9. 58 

10.93 
5.78 
9.88 
6.50 
4.09 

18.49 
6.94 

13.76 
8.28 
4.10 
4.67 
5.76 
8.03 
5.99 

-. 
7.93 

11.26 
4.71 
3.84 
9.84 
9.59 

:: ! = out of Range 
8260 25.M Wed Sep 10 09:54:56 1997 VH8 





see-Butylbenzene 
p-Isopropyltoluene 
1, 3 -DichLorobenzene 
1,2,3-Trimethylbenzen 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chlorop 
1,2,4-Trichlorobenzen 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzen 

25 10 04 02 00.6 
,-__ --- ---- I .----- ""~~.I~"-I~~".""I---_ 
3.496 4.135 4.028 4.093 5.1GJ 
3.142 3.550 3.435 3.382 4.279 
1.533 1.591 1.553 1.534 1.939 
2.410 2.664 2.550 2.655 3.325 
1.644 1.692 1.717 1.691 2.040 
3.122 3.454 3.404 3.413 4.122 
1.262 1.315 1.350 1.327 1.533 
Q.080 0.089 0.085 0.076 0.054 
0.926 0.972 0.965 0.988 1.054 
0.797 0.763 0.685 0.736 0.890 
0.885 1.006 0.957 0.956 IL.008 
0.716 0.772 0.767 0.781 0.804 

*kvg 
- I - - - _. - .- .I 

Ll A . 2 

3.6 
1.6 
2.7 
1.8 
3 .5 
1.4 
0.1 
1.0 
G.8 
1.0 
0.8 

%RSD 
I -. .” I - 
13.87 
1.2.09 
1e.70 
12.97 

9 * 14 
10.58 

7.61 
17 * '71 

4.78 
9.90 
5.20 
4.20 

:: ; = Out of Range 
8260 25.M 2 1997 





Evaluate Continuing Calibration Report 

Data File : 0: \0RG\V0A\TiIi8\03SEP97~,~~5B3359 .D Vial : 9 
&cu_ on : 10 sep 9'7 12 :56 am 
Sample : lCV/LCS , 'v'L7ogcJgL1 , pJ,qrrEp*, ;J5ml 
-1 i s ,z: : CALIERATION VERIFICATION 

Method : C:\HPCHEM\l\METHODSj8260 25.M 
Title : VOA Standards for 5 point cal 
Last Update : Tue Sep 09 23:24:14 1397 
Response via : Multiple Level Calibration 

Min. RRF 0.000 Min. Rel. Area : 20% 
Max. RRF Dev : 40% Max. Rel. Area : 200% 

O~terator : FL%C A? 
I n s t : VEi 
Multiplr: 1.00 

bration 

Compound 
----____________-----~-------- - - .^ 

Trichloroethene 
1,2-Dichloropropane 
Methyl Methacrylate 
Bromodichloromethane 
Dibromomethane 
2-Nitropropane 
2-Chloroethylvinyl ether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
Ethyl Methacrylate 

-1,1,2-Trichloroethane 
1,2-Dibromoethane (EDB) 
Toluene-d8 
Bromofluorobenzene 

Chlorobenzene-d5 
2-Hexanone 
1,3-Dichloropropane 
Tetrachloroethene 
Chlorodibromomethane 
l-Chlorohexane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
m&p XyleneS 
o-Xylene 
Xylenes (total) 
Styrene 
Bromoform 
. t. 
1,4-Dichiorobenzene-d4 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
1. ,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
n-Propylbenzene 
Bromobenzene 
1,3,5-Trimethylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

-- 
AvgRF 

- - -. - - _. 
0.404 
0 .247 
0.055 
0.469 
0.143 
0.000 
0.025 
0.057 
0.358 
0.606 
0.228 
0.143 
0.156 
0.177 
1.082 
0.641 

CCRF 
- - - - - I -. - _. 

0.361 
0.245 
0.000 
0.410 
0.141 
0.000 
0.000 
0.018 
0.324 
0.586 
0.204 
0.000 
0.141 
0.170 
1.013 
0.565 

%DitV Area% DeviMin) 
__l_l_l------------_- -- 

3.0.5 82 0.00 
1.2 91 0.00 

lOO.O# Off -15.05# 
12.7 78 0.00 

1.3 86 0.00 
0.0 O# -15.62# 

lOO.O# O# -16.24# 
68.5# 27 0.02 

9.5 80 0.01 
3.2 88 0.00 

10.4 76 0.00 
lOO.O# O# -17.95# 

9.2 81 0.01 
3.7 83 0.02 
6.4 88 0.00 

11.9 81 0.01 

1.000 1.000 0.0 88 
0.041 0.015 63.3# 29 
0.361 0.354 1.9 83 
0.658 0.629 4.5 84 
0.352 0.357 -1.5 82 
0.651 0.696 -7.0 3 4 
1.050 1.015 3.3 85 
0.433 0.433 0.0 85 
0.459 0.434 5.4 83 
0.693 0.687 0.9 87 
0. GO5 0.599 0.9 8 4 
0.668 0.661 1.1 86 
0.969 0.937 3 . 3 83 
0.169 0.175 -3.4 81 

1.000 1.000 17.0 
3.536 3.594 -1.6 
0.381 0.362 5.1 
0.377 0.343 9.1 
0.028 -0.000 lOO.O# 
4.150 4.245 -2. 3 
0.756 0.739 2.3 
3.090 3.053 1.0 
2.532 2.107 16.8 
3.321 3.513 -5.8 

84 
a7 
80 

Max . R.T. Dev O.5Omi.n 

0.01 
0.00 
0.00 
0.00 
0.01 
0.00 
0.01 
0.01 
0.00 
0.00 
0.01 
0.00 
0.00 
0.01 

0.00 
0.00 
0.00 

~--_-----_---------_____________11----11----------- 

i#i = Out of Range 
'.'H3B3 3 5 9 . D 8260 25.M Wed - Sep 10 01:43:27 1997 VH8 Page 2 





Response Factor Report VA1 

Method : O:\ORG\VOA\VAl\METHODS\6260 25A.M 

1) 

Titlle : VOA Standards for 5 point calibration 
Last Update : Thu Aug 21 23:07:32 1997 
Response via : Initial Calibration 

Calibration Files 
25 =VAlB3402.D 10 =VAlB3403.D 04 zVAlB3404.D 
02 =VAlB3405.D 00.8 =VAlB3401.D 

Compound 25 10 04 02 00.8 AYJ %RSD 
_______ll___l___________l_________l__l__-- ""-.-------"-.,.I- -1-- ------------ _-.- 

1) 1 
2) M 
3) PM 
4) CM 
5) M 
6;) M 
7) M 
8) T 
9) T 

10) T 
:!. 1 ) M 
12) CM 
'L. 3 ) T 
14) T 

Pentafluorobenzene -------------- --ISTD---------------------- 
Dichlorodifluorometha 0.807 0.738 0.688 0.670 0.676 0.716 
Chloromethane 0.438 0.434 0.432 0.470 0.486 0.452 
Vinyl Chloride 0.406 0.375 0.365 0.350 0.391 0.377 
Bromomethane 0.382 0.334 0.299 0.312 0.346 0.335 
Chloroethane 0.276 0.248 0.243 0.249 0.268 0.257 
Trichlorofluoromethan 1.176 1.074 1.010 0.976 1.036 1.054 
Ethyl Ether 0.151 0.156 0.153 0.156 0.111 0.145 
Acrolein -0.011 0.010 0.010 0.008 0.010 
1,1,2-Trichloro-1,1,2 0.792 0.743 0.729 0.519 0.675 0.692 
Acetone 0.028 0.030 0.034 0.041 0.052 0.037 
l,l-Dichloroethene 0.371 0.344 0.319 0.350 0.350 0.347 
Acetonitrile 0.009 0.008 0.010 0.011 0.010 
Iodomethane 0.475 0.362 0.293 0.288 0.071 0.298 
Ally1 Chloride 1.051 0.909 0.873 0.920 0.855 0.922 
Methylene Chloride 0.332 0.311 0.315 0.333 0.287 0.316 
Carbon Disulfide 1.060 0.968 0.839 0.886 0.933 0.937 
Acrylonitrile 0.147 0.140 0.144 0.145 0.144 
Methyl t-butyl ether 0.565 0.547 0.563 0.623 0.486 0.557 
Ethyl acetate 0.175 0.168 0.190 0.205 0.159 0.179 
trans-1,2-Dichloroeth 0.457 0.415 0.385 0.414 0.383 0.411 
Diisopropyl ether 1.580 1.531 1.578 1.523 1.378 1.518 
l,l-Dichloroethane 0.998 0.902 0.905 0.931 0.853 0.918 
Vinyl acetate 0.136 0.158 0.195 0.154 0.147 0.158 
2-Butanone 0.049 0.052 0.053 0.060 0.046 0.052 
Propionitrile 0.010 0.009 0.008 0.008 0.009 
2,2-Dichloropropane 0.938 0.814 0.747 0.713 0.762 0.795 
cis-1,2-Dichloroethen 0.420 0.387 0.390 0.397 0.343 0.388 
Methacrylonitrile 0.157 0.148 0.147 0.110 0.140 
Chloroform . . 1.043 0.949 0.942-1.000 0.872 0.961 
Isobutyl Alcohol 0.005 0.006 0.006 0.006 0.006 
Bromochloromethane 0.170 0.160 0.159 0.158 0.131 0.156 
Tetrahyrofuran 0.032 0.033 0.033 0.030 0.032 
Dibromofluoromethane 0.746 0.662 0.672 0.729 Ok6 0.685 
l,l;l-Trichloroethane 1.060 0.969 0.904 0.924 0.852 0.942 

8.05 
5.37 
5.80 
9.59 
5.52 
7.29 

13.22 
13.20 
15.19 
27.22 

5.43 
11.41 
49.53 

8.36 
5.98 
8.98 
2.10 
8.77 

10.17 
7.33 
5.44 
5.75 

13.97 
10.55 

7.54 
11.06 

7.21 
14.82 

6.73 
8.95 
9.35 
3.92 
7.69 
8.30 

1,4-Difluorobenzene -----.---------- -ISTD---'---I.------_ -------- 
l,l-Dichloropropene 0.694 0.676 0.613 0.612 0.612 0.641 6.28 
Carbon Tetrachloride 0.736 0.663 0.610 0.576 0.566 0.530 11.17 
1. ,2-Dichloroethane-d4 0.337 0.318 0.317 0.351 0.276 0.320 8.81 
1 ,2-Dichloroethane 0.385 0.361 0.366 0.390 0.329 0.366 6.55 
Benzene 1.148 1.069 1.048 1.083 1.030 1.076 4.19 
Trichloroethene 0.429 0.410 0.391 0.403 0.399 0.407 3.53 

+. \ ~. = Out of Range 
8260 25A.M - Mon Sep 29 3.2:40 20 1997 mv.ri Page 1 
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Response Factor Report VA1 

Calibration Files 
2 c; =VALE3402.D 1 0 =VAlB3403.D 04 = VA1 B 3 4 0 4 . B 
02 -VAlB3405.D 00.8 =VAlB3401.D 

a 

Cornpound 25 10 04 02 00.8 
~.. - "" - - - -. _. "_ - - _ I I _ _ _ - _ - - - - _ - - - I I .-_--___l--_l----l--I-I-_ 

set-Rutylbenzene 5.531 5.652 5.462 5.773 5.525 
p-lsopropyltoluene 4.650 4.442 4.125 4.459 4.097 
1,3-Dichlorobenzene 1.723 I.685 1,587 1.712 1.613 
1 ,2,3-.Trimethylbenzen 3.163 3.144 3.303 3.273 3.253 
1,4-Dichlorobenzene 1.721 1.726 1.583 1.749 1.581 
n-Butylbenzene 4.969 4.888 4.486 4.805 4.265 
1,2-Dichlorobenzene 1.368 I.443 1.346 1.454 1.359 
1,2-Dibromo-3-chlorop Cl.128 0.148 0.121 0.176 0.108 
L,2,4-Trichlorobenzen L-001 1.020 0.930 1.097 0.775 
Hexachlorobutadiene 1.180 1.061 1.029 1.128 0.977 
Naphthalene 0.916 1.057 0.861 1.152 0.995 
1,2,3-Trichlorobenzen 0.784 0.828 0.756 0.961 0.663 

:: i = Out of Range 
8260 25A.M - Man Sep 29 12:40:28 1997 RPTl 

Avg 
.-----I 
5 588 
4:355 
1.664 
3.227 
1.672 
4.683 
1.394 
0.136 
0 * 964 
1.075 
0.996 
0.798 

%RSD 
---_“-._-_ 

2.22 
5.45 
3.65 
2.16 
4.96 
6.34 
3.62 

19.32 
12.59 

7.45 
11.50 
13.66 

Page 3 
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Evaluate Continuing Calibration Report 

G.st 
biul’i 

Me t hod : 0: \oRG\V~A\VA~\ME~~H~DS?~~~~ 25A.~ 
Title : V0A Standards for 5 point calibration 
Last. Update : Thu Aug 21 23:07:32 1.997 
Response via : Multiple Level Calibration 

Min. RRF 0.000 Min. Rel. Area : 20% Max 
Max. RRF Dev : 40% Max. Rel. Area : 200% 

Compound AvgRF CCRF 
---1-_1----__-------______11-------------~-----""---------- 

Trichloroethene 0.407 0.389 
1,2-Dichloropropane 0.404 0 * 379 
Methyl Methacrylate 0.085 0.000 
Bromodichloromethane 0.606 0.536 
Dibromomethane 0.224 0.201 
2-Nitropropane * 0.03.4 0.000 
2-Chloroethylvinyl ether 0.000 0.000 
4-Methyl-2-Pentanone 0.136 0.042 
cis-1,3-Dichloropropene 0.451 0.413 
Toluene 0.677 0.627 
trans-1,3-Dichloropropene 0.3O5 0.258 
Ethyl Methacrylate 0.221 0.000 
I,l,2-Trichloroethane 0.176 0.155 
1,2-Dibromoethane CEDE) 0.221 0.202 
Toluene-d8 1.070 0.982 
Bromofluorobenzene 0.583 0.523 

Chlorobenzene-d5 1.000 1.000 
2-Hexanone 0.118 0.039 
1,3-Dichloropropane 0.473 0.445 
Tetrachloroethene 0.628 0.614 
Chlorodibromomethane 0.429 0.429 
I-Chlorohexane 0.691 0.830 
Chlorobenzene 1.057 0.991 
1,1,1,2-Tetrachloroethane 0.468 0.455 
Ethylbenzene 0.561 0.527 
m&p Xylenes 0.720 0.714 
o-Xylene - . . 0.653 0.627 
Xylenes (total) 0.708 0.687 
Styrene 1.010 0.980 
Bromoform 0.194 0.189 

1;4-Dichlorobenzene-d4 1.000 1.000 
Isopropylbenzene 4.300 4.597 
1,1,2,2-Tetrachloroethane 0.672 0.580 
I,; ',3-Trichloropropane 0.594 0.470 
trans-1,4-Dichloro-2-butene 0.111 0.000 
n-Propylbenzene 5.931 5.808 
Bromobenzene 0.913 0.827 
1,3,5-Trimethylbenzene 4.000 3.800 
2-Chlorotoluene 3.803 3.462 
4-Chlorotoluene 3.838 3.432 

.-~----------------________I___________ l_l__---l-____ 
~3) :- Out of Range 

'...k?i 1 B 3 4 0 6 . D 6260 2SA.M - Mon Sep 29 12:40:07 1997 

R.T. Dev 0.5Omin 

%rkv Areca% Dev (min) 
-._-- ---.~-1----1----__ 

4.3 53 -0.02 
6.1 54 -0.02 

lOO.O# Oti -14.88# 
,11.5 48 0.00 

9.9 46 -0:Ol 
lOO.O# O# -15.44# 

0.0 O# -L6.03# 
69.3# 17# 0.00 

8.4 48 0.00 
7.5 50 0.00 

15.7 4 4 0.00 
lOO.O# 0# .-17.82# 

11.8 47 0.00 
8.7 49 0.00 
8.2 55 0.00 

10.3 52 -0.01 

0.0 52 0.00 
67.0# 16# -0.01 

5.8 49 -0.02 
2.3 49 0.00 

-0.1 48 0.00 
-20.1 58 -0.01 

6.3 49 -0.01 
2.7 49 0.00 
6.1 47 0.00 
0.9 51 0.00 
3.9 48 0.00 
3.0 50 0.00 
3.0 48 0.00 
2.5 45 0.00 

0.0 5 1. -0.O2 
-6.9 54 0.00 
13.6 41 -0.01 
20.9 43 0.00 

lOO.O# O# -23.34# 
2.1 47 0.00 
9.4 45 -0.02 
5.0 48 0.00 
9.0 46 0.00 

10.6 44 0.00 

Page 2 
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----- 
1 I 
2 M 
3 PM 
4 CM 
5 M 
6M 
?M 
8 T 
9 'I: 

: C) 7' 
i.1 M 

Compound 
-l----------_--_-----------~ 

Pentafluorobenzene 
Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane d 
Chloroethane .a 

Trichlorofluoromethane 
Ethyl Ether 
Acrolein 
1,1,2-Trichloro-1,1,2-trifl 
Acetone 

12 CM . l,l-Dichloroethene 
T 
T 

Acetonitrile 
iodomethane 
Ally1 Chloride 
Methylene Chloride 
Carbon DisK!.fide 
Acryionitrile 
Methyl t-butyl ether 
Ethyl acetate 
trans-1,2-Dichloroethene 
Diisopropyl ether 
l,l-Dichloroethane 
Vinyl acetate 
2-Rutanone 
Propionitrile 
2,'2-Dichloropropane % 
cis-1,2-Dichloroethene 
Methac.rylonitrile 
Chloroform 
Jsobutyl. .Alcohol 
Bromochloromethane 
Tetrahyrofuran 
Dibromofluoromethane 
1,1.,I-~Trichloroethane 

AvgRF 
------- 

1.000 
0.289 
0.118 
0.153 
0.163 
0.126 
cr.628 
0.082 
0.005 
0.590 
0.016 
0.264 
0.054 
0.264 
0.269 
0.357 
c!. 5 f3 2 
O.@62 
0.381 
0.070 
0.304 
0.599 
0.506 
0.053 
0.019 
0.005 
0.355 
0.305 
cl. 042 
0.640 
0. Cl10 
0.128 
0.013 
0.476 
0.659 

CCKF 
_----- 
1.000 
0.270 
0.128 
0.162 
0.157 
0.133 
0.622 
0.083 
0.005 
0.555 
0.013 
0.268 
0.055 
0.397 
0. 274 
0.245 
0.558 
0.063 
0.383 
0.0-/G 
0.311 
0 * 597 
0.535 
0.054 
0.021 
0.005 
0.455 
0.322 
0.058 
0.661 
0 * 011 
0.137 
0.002 
0.480 
0.668 

1,4-Difluorobenzene 1.000 1.000 
l,l-Dichloropropene 0.469 0.474 
Carbon Tetrachloride 0.452 0.476 
1,2-Dichloroethane-d4 0.211 0.206 
1,2-Dichloroethane 0.250 0.255 
Benzene 0.795 0.794 

---- 

..,--. - 1----11-1-- -- ---- -_--__--__- _____.__ -----_--_--- 
i$! ;1 Out of Range 
'!-It?B34 1. I. . D 8260 25.M Mqn Sen 3.5 1.6:?3:3.8 1.997 

- - - 

%Dev Area% Dev (Min) 
._.-l_-_-ll~-----~-- _--___ 

0.0 1.2 8 
6.3 120 

-8.2 133 
-5.8 138 

3.5 132 
-5.1 138 

0.8 130 
-0.6 116 
-4.3 121 

5.8 122 
20.9 122 
-1.5 137 
-1.8 1.3 4 

-5O.G# 164 

0.04 
0.17 
0.09 
0.03 
0.01 
0.03 
0.05 
0.03 
0.05 
0. OQ 
0.04 
0.03 
0.02 
0.01 
0.02 
0.03 
0 . 04 
0.02 
0.04 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.00 
0.01 
0.02 
0.06 
0.02 
0.02 
0.03 
0.07 
0.03 
0.00 

-11.8 131 
-0.5 128 
-7.4 IL24 
-2.2 138 

0.2 130 
-5.8 137 
-1.8 136 

-15.3 3.3 9 
-10.3 138 

IIgIT-D 149 
-5.8 136 

-37.0 177 
-3.3 134 

-12.6 139 
-7.4 136 
81.7# 23 
-0.8 228 
-1.3 131 

0.0 131 
-0.9 134 
-5.3 129 

2.6 125 
-2.1 131 

0.2 133 
_- 

VT4 P 

0.02 
0.04 
0.02 
0.03 
0.03 
0.01 

---- 

c*aclf? -I 



-- 



--- 

-. 

Compound 
_ll-_l----l------_----------~ 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
Pentachloroethane 
set-Butylbenzene 
p-Isopropyltoluene .M 
1,3-Dichlorobenzene * 
1,2,3-Trimethylbenzene 
X,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

- -.. - 
AvgRF 
- - - - _" 

2.631 
2.999 
0.41.7 
4.183 
3.558 
1.6313 
2.721 
1.757 
3.503 
1.357 
0.077 
0.981 
0.774 
cl. 962 
0.768 

20”; Max. R.T. Dev 0. 50min 
290% 

CCRF 
------- 

2.439 
2.853 
0.455 
4.224 
3.488 
1.462 
2.485 
1.559 
3.523 
1.217 
0.094 
0.939 
0.788 
0.915 
0.725 

%Dev Area% 
I - “” - - _ _ ----_- 

7.3 1. 1. 6 
4.9 11 z 6 

-9.0 120 
-1.0 120 

2.0 Il.7 
10.3 109 

8.7 111 
Il.3 110 
-0.6 122 
10.3 110 

-21.9 125 
4.3 115 

-1.8 123 
4.9 108 
5.6 1. 12 

IZZYBLANK 
/WATERBLANK 

m --/ 
EREN 
3REN 

Dev(MFn) 
-..a...-...- 

0.03 
0.00 
0.00 
0.02 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 

----_-_-----_--_ -_-l_-------_-----_-I____I_ -_-----------_----- -__-_------ 
: ii ) .rz Out of Range SPCC'S out - 0 

-'L?cD-2J 11 77 CCC'S out = 0 
PqFTi 75 M i+! ? ? cap IC 1 r: . 7-2.7c-l 1 tin-3 7 ? I.? c I‘., ,. . . . . . ‘7 



-- 



. . . . -___- . --- -.,__- --_- j_ .- .._I w.-_ .v_-- “..._- ..il . I-. _.___I _.I_,. _-._) -__- _.--_..__“----.i_“^l-*Y-I -.-...n---..c.Y,-..-,“?q .-- 

Evaluate Continuiny Calibration Report 

Data File : O:\OEG~,V ' TrOA\-VHd ,~6SEP97\VB8B3431. D V i a 1.. : I. 
Acq on : 1.5 sep 97 9:49 am @".~-at~<>r : CJi:$ 
s 3 Filp 1 C? : ~'STDG50,STD#1780l,W~~~~R,25m~ I&t : vH8 
Mi s c : CONTINUING C&IBWTZC)N Mul.tiplr: 1. * 00 

Method : C:\HPCHEM\l\METHODS\8260 25.M 
Title : voa Standards for 5 poir!t calibration 
Last Update : Tue Sep 09 23:24:14 1997 
Response via : Multiple Level Cal~ibration 

Min. RRF : 0.000 Min. Rel. Area : 
F&x . RRF Dev : 40% Max. Rel. Area : 

Compound AvgRF 
---------II---- ___l__----_l--------ll_lll 

Trichloroethene 0.404 
1,2-Dichloropropane 0.247 
Methyl Methacrylate 0.055 
Bromodichloromethane _ 0.469 
Dibromomethane a 0.143 
2-Nitropropane 0.000 
2-Chloroethylvinyl ether 0.025 
4-Methyl-2-Pentanone 0.057 
cis-1,3-Dichloropropene 0.358 
Toluene 0.606 
trans-1,3-Dichloropropene 0.228 
Ethyl Methacrylate 0.143 
1,1 ,2-Trichloroethane 0.156 
1 ,2-Dibromoethane (EDB) 0.177 
Toluene-d8 1.082 
Bromofluorobenzene 0.641 

-------- 
0.384 
0.260 
0.064 
0.463 
0.153 
0.000 
0.036 
0.063 
0.366 
0.620 
0.246 
0.157 
0.154 
0.187 
1.040 
0.584 

Chlorobenzene-d5 1.000 
2-Hexanone 0.041 
1,3-Dichloropropane 0.361 
Tetrachloroethene 0.658 
Chlorodibromomethane 0.352 
1-Chlorohexane 0.651. 
Chlorobenzene I.050 
1,1,1,2-Teetrachloroethane 0.433 
Ethylbenzene 0.459 
m&p Xylenes 0.693 
o-Xylene 0. GO5 
Xylenes (total) 0.668 
Styrene 0.969 
Bromoform 0.169 _.... 

1.000 0.0 114 
0.050 -21.3 125 
0.396 -9.8 121. 
0.652 0.9 113 
0.376 -6.8 112 
0.717 -10.2 125 
1.049 0 . 1. 114 
0.439 -1.4 112 
0.462 -0.7 11.4 
0.709 -2.3 116 
0.623 -3.1 113 
0.473 29.2 73 
0.998 -3.0 115 
0.185 -9.3 110 

l,4-Dichlorohenzene-d4 1.000 1.000 
Isopropylbenzene 3.536 3.750 
1,1,2,2-Tetrachloroethane 0.381 0.412 
1,2,3-Trichloropropane 0.377 0.370 
trans-1,4-Dichloro-2-butene 0.028 0.048 
n-Propylbenzene 4.150 4.496 
Bromobenzene 0.756 0.760 
1,3,5-Trimethylbenzene 3.090 3.218 
2-Chlorotoluene 2.S32 2.333 
4-Chlorotoluene 3.321 3.61.1 

“----1------------------------------------ ----__---- 

20% Max. R.T. D~?J (3 . 5 0 m i n 
200% 

CCRF 
- .- "" -. "" 

%Dev Area% DeviMinj 
--"" . ..-- ---111----1-- 

4.9 116 
-5.0 128 

-16.7 120 
1.4 117 

-6.8 123 
0.0 117 

-42.6# 151 
-10.2 127 

-2.1 119 
-0.7 122 
-7.9 121 

-10.2 118 
1.2 116 

-6.0 121 
3.9 119 
8.8 112 

0.02 
0.01 
0.02 
0.03 
0.01 
0.02 
0.00 
0.03 
0.03 
0.01 
0.02 
0.05 
0 * 02 
0.02 
0.02 
0.01 

0.02 
0.01 
0.02 
0.02 
0.03 
0.01 
0.01. 
0.01 
0.03 
0.01 
0.00 
0.01 
0.02 
0.01 

0.00 
0.00 
0.00 
0.00 
0.02 
0.01 
0.01 

(If) = ,6tit of Range ^"".C.._ .-.T F ^r,.-~ ^_ . . ._ - _. . -. ,- . F I I ., -_ 

-----_ 

0.0 
-6.0 
-7.9 

1.9 
-72.8# 

-8.3 
-0.6 
-4.1 

7.9 
-8.7 

l---__ 

108 
117 
117 
106 
160 
117 
110 
114 

99 
120 

-- 



\ i 



Evaluate Continuing Calibration Report 

< - 
a y 1 s c’ : CONTINUING CALIBRATION 

r4!5 t h0d : C:\HP\l\METHODS\8260 25A.M 

Multiplr: 1.00 

Title : VOA Standards for 5~"point calibration 
Last Update : Thu Aug 21 23:07:32 1997 
~;l_ispo~lse TJi& : Multiple Level Calibration 

Min. RRF 0.000 Min. Rel. Area : 20% Max. R-T. Dev 0.50min 
Max. RRF Dev : 40% Max. Rel. Area : 200% 

Compound AvgRF CCRF %Dev Area% Dev (min) 
._-"_--- ..-- ""-__l----_-_---_-----~- ----- ----~--------------- -- ---- -"~.~I-."----__I 

Pentafluorobenzene 
Dichlorodifluoromethane 
ChLoromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane ..* 
Ethyl Ether 
Acrolein 
1,1,2-Trichloro-1,1,2-trifl 
Acetone 
l,l-Dichloroethene 
Acetonitrile 

' Iodomethane 
Ally1 Chloride 
Methylene Chloride 
Carbon Disulfide 
Acrylonitrile 
Methyl t-butyl ether 
Ethyl acetate 
trans-1,2-Dichloroethene 

1.000 1.000 
0.716 0.478 
0.452 0.337 
0.377 0.350 
0.335 0.295 
0.257 0.263 
1.054 1.057 
0.145 0.133 
0.010 0.009 
0.692 0.606 
0.037 0.025 
0.347 0.336 
0.010 0.007 
0.298 0.503 
0.922 0.523 
0.316 0.291 
0.937 0.839 
0.144 0.113 
0.557 0.468 
0.179 0.139 
0 . 4 1.1. 0.388 
1.518 1.247 
0.918 0.861 
0.158 0.168 
0.052 0.042 
0.009 0.008 
0.795 0.811 
0.388 0.389 
0.140 0.122 
0.961 0.916 
0.006 0.004 
0.156 0.150 
0.032 0.023 
0.685 0.617 
0.942 0.883 

0.0 1. 7 0 

gii$s E 
7.4 158 

11.7 150 
-2. 2 180 
-0.2 167 

8.8 145 
11.0 143 
12.3 139 
31.5 145 

3.2 166 
27.6 139 

-68.9# 236# 
43.2# 98 

7.7 159 
10.5 147 
21.4 137 
16.0 145 
22.6 140 

5.5 159 
17.9 138 

6.2 162 
-6.5 181 
18.4 139 
12.8 146 
-2.0 169 
-0.4 171 
13.4 140 

4.7 164 
29.3 115 

4.0 159 
29.6 11. 6 

9.9 158 
6 .2 155 

0.03 
0.01 
0.03 
0.00 
cl.03 
0.00 
0.02 
0.03 
0.02 
0.02 
0.00 
0.04 
0.05 
0.03 
0.05 
0.03 
0.04 
0.00 
0.04 
0.00 
0.03 
0.03 
0.04 
0.08 
0.00 
0.03 
0.03 
0.00 
0.03 
0.05 
0.02 
0.04 
0.03 
0.02 
0.03 

Diisopropyl ether 
l,l-Dichloroethane 
Vinyl acetate 
2-Butanone 
PropionitriLe 
2,2-Dichlor.opropane 
cis-1,2-Dichloroethene 
Methacrylonitrile 
Chloroform 
IsobutyL Alcohol 
Bromochloromethane 
Te:trahyrofuran 
Dibromofluoromethane 
l,l,l-Trichloroethane 

1,4-Difluorobenzene 1.000 1.000 0.0 159 0.03 
l,l-Dichloropropene 0.641 0.602 6.2 151 0.01 
Carbon Tetrachloride 0.630 0.623 1.1 159 0.03 
1,2-Dichloroethane-d4 0.320 0.290 9.4 155 0.05 
1,2-Dichloroethane 0.366 0.356 2.8 167 0.04 
Benzene 1.076 1.050 2.4 166 0.04 

_l_-__-_- -_- - - - - - - - - - - - - - - - - - - - - - - - -~- -  
- l - - - - - - - - - - - -_ l__-_---- - -  

I__---_- 

:i i = Out of Range 
';'.%lB4 2 3 6 . D 8260.-25A.M Fri Sep 26 11:58:49 1997 RPTl Qs,ln.;;g@ge 1 





Data File : o:\oRG\-~oA'\VA1\17SEP97\VAlB~~236.D Tiia 3. : 1. 
Acq on : 17 Sep 97 1:46 pm Ope.rator : T.L&L:ic 
Samp,e ? : VSTDOlO, STD#17811, F!ATER, 25ml Inst : VA1 

Metk-icJd 
T i t 1 e 

: C:\HP\1\METHoDs\8260_25A.M 
: VOA Standards for 5 point calibration 

Last Update : 'I'hu Aug 21 23:07:32 1997 
Response via : Multiple Level Calibration 

M i n . RRF 0.000 Min. Rel. Area : 2 Q ?G Max. R.T. Dev O.5Omi.n 
Max. RRF Dev : 40% Max. Rel. Area : 200% 

Compound 
-----------------1-_--------- 

tert-Butylbenzene 
1,2,4-Trimethylbenzene 
Pentachloroethane 
see-Butylbenzene 
p-Isopropyltoluene 
1,3-Dichlorobenzene - 
1,2,3-Trimethylbenzene + 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 

:Hexachlorobutadiene 
Maphthalene 
1,2,3-Trichlorobenzene 

AVCJRF 
.-----_- 
3.550 
3.925 
0.507 
5.588 
4.355 
1.664 
3 -227 
1.672 
4.683 
1.394 
0.136 
0.964 
1.075 
0.996 
0.798 

CCRF 
----------- 

3.266 
3.561 
0.508 
5.173 
4.095 
1.593 
2.868 
1.597 
4.476 
1.253 
0.106 
0.861 
1.027 
0.796 
0.691 

%Dev Area% Dev (min) 
--I--- ---. ---__-." -____ 

8.0 152 0.02 
9.3 14.5 0.01 

-0.2 156 0.02 
7.4 149 0.02 
6.0 150 0.03 
4.3 154 0.03 

11.1 148 0 02 * 
4.5 150 0.02 
4.4 149 0.03 

10.1 141 0.02 
21.9 117 0.0% 
10.8 137 0.00 

4.4 157 0.01 
20.0 123 0.01 
13.4 136 0.00 

“l_---_---__--__-_----------------------- -------------------------------- 
k%l = Out of Range SPCC'S out = 0 CCC'S out = 0 
.'.:i1B4236 .D 8260-25A.M Fri Sep 26 11:58:56 1997 R P'I'1 Page 3 



-I l---l-__.-l-mll_--l --_----” ----11-- _ 1-1--1-- ----- --~~------_-_----__---- 



Me LhCd C:\HP~,1\METHODS\8260 25A.M 
Ti.j--e VOA Standards for 5-‘point calibration 
Last Update : Thu Aug 21. 23:07:32 1.997 
Response via : Multiple Level Calibration 

Min. RRF 0.000 Min. Rel. Area : 20% Max. R.T. Dev 0.5Omi.n 
r+i:c . RR.F Dev : 40% Max. Rel.. Area : 200% 

Compound AvgRF CCRF % Dev Area% Dev (Min j 
---"~------- __-_- 11____-11111--------_1114____________1__------------------ 

Trichloroethene 
1,2-Dichloropropane 
Methyl Methacrylate 
Bromodichloromethane 
Dibromomethane 
2-Nitropropane 

z 
a 

2-Chloroethylvinyl ether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 

: Ethyl Methacrylate 
1,1,2-Trichloroethane 
1,2-Dibromoethane (EDBj 
Toluene-d8 
Bromofluorobenzene 

Chlorobenzene-d5 
2-Hexanone 
1,3-Dichloropropane 
Tetrachloroethene 
Chlorodibromomethane 
l-Chlorohexane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Et$hylbenzene 
m&p Xylenes . . 
o-Xylene 
Xylenes (total) 
Styrene 
Bromoform . 
_ . 
1,4-Dichiorobenzene-d4, 
Isopropylbenzene 
1, 1, 2 ,2-Tetrachloroethane 
1 ,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
n-Propylbenzene 
Bromobenzene 
1,3,5-Trimethylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

0.407 0.406 0.1 
0.404 0.364 9.8 
0.085 0.079 7.7 
0.606 0.572 5.7 
0.224 0.203 9.0 
0.014 0.021 -50.7# 
0.000 0.000 0.0 
0.136 0.106 21.9 
0.451. 0.417 7 . 6 
0.677 0.656 3.1 
0.305 0.298 5.6 
0.221 0.191 13.6 
0.176 0.161 a.4 
0.221 0.205 7.3 
1.070 0.992 7.2 
0.583 0.535 a.1 

1.000 I. 000 0.0 
0.116 0.091 22.8 
0.473 0.431 a.8 
0.628 0.641 -2.1 
0.429 0.413 3.8 
0.691 0.729 -5.4 
1.057 1.014 4.1 
0.468 0.454 3.1 
0.561 0.549 2.2 
0.720 0.716 0.6 
0.653 0.661 -I..3 
0.7oa 0.477 32.6 
1.010 1.002 0.8 
0.194 0.192 1.3 

1.000 1.000 
4.300 4.643 
0.672 0.540 
0.594 0.285 
0.111. 0.1.04 
5.931 5.691 
0.913 0.876 
4.000 3.813 
3.803 3.562 
3.838 3.687 

0.0 
-a.0 
1.9.. 

4.0 
4.7 
6.3 
3.9 

--_--------l-~---~-------l ----------_--_-_ 
c#) = Glut of Range 

-~-.A3.B4256 .D 8260-25A.M Thu Sep 18 15:54:43 1997 

177 0.03 
166 0.02 
152 0.02 
164 0.03 
150 0.03 
199 -0.01 
2059# 0.06 
136 
158 
170 
158 
145 
158 
1.59 
179 
172 

178 
130 
163 
178 
160 
174 
172 
169 
167 
176 
176 
113 
169 
I.58 

x78 
190 
134 

90 
147 
161 
168 
167 
165 
167 

0.02 
0.01 
0.03 
0.02 
0.03 
0.04 
0.04 
0.03 
0.01 

0.02 
0.03 
0.02 
0.02 
0.03 
0.02 
0 * 02 
0.02 
0.02 
0.03 
0.02 
0.03 
0.03 
0.03 

0.05 
0.02 
0.00 
0.03 
0.02 
0.01 
0.01 
0.02 
0.03 
0.03 

-----------.“-_...-_- 
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Evaluate Continuing Calibration Report 

1-2 ,zyi t- a File : 0: \oR~\~~o~~~~,vH8\l8sEP97~,vH8~~~4~~~~ . D ir-i.al * I . 1 
Acq or!. : 18 Sep 97 2:51 pm c::~p~jr.jlt,~r. : Crq; 
sSampL e : VSTD05U,STD#17836,WATER,25ML 1 1-j s CA . T\;F.j 8 
[<I i s <z : CONTINUING CALIBRATION Multiplr: :1..00 

Method : C~:\HPCHEM',1\,METHODS\8260 25-M 
Title . VOA Standards for 5 point calibration 
Last Update I Tue Sep 09 23:24:14 1997 
Response via : Multiple Level Calibration 

Min. RRF 0 * 000 Min. Rel. Area : 20% Max. R.T. BCYV 0.50min 
Max . RRF Dev . 40% Max. Rel. Area : 200% 

Compound 
---_----_________-_--~---~---~~-- 

3. I 
2 M 
3 PM 
4 CM 
5M 
6 M 
" M 
i?T 
9 T 

:I. 0 T 
: i. M 

: I 

.--- 

Pentafluorobenzene 
Dichlorodifluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane d 
Chloroethane a 

Trichlorofluoromethane 
Ethyl Ether 
Acrolein 
1,1,2-Trichloro-1,1,2-trifl 
Acetone 
l,l-Dichloroethene 
Acetonitrile 
Iodomethane 
Ally1 Chloride 
Methylene Chloride 
Carbon Disulfide 
Acrylonitrile 
Methyl t-butyl ether 
Ethyl acetate 
trans-1,2-Dichloroethene 
Diisopropyl ether 
l,l-Dichloroethane 
Vinyl acetate 
2-Butanone 
Propionitrile 
2,'2-Dichlo-ropropane" 
cis-1,2-Dichloroethene 
Methacrylonitrile 
Chloroform 
-Isobutyl.Alcohol 
Bromochloromethane 
Tetrahyrofuran 
Dibromofluoromethane 
l,l,l-Trichloroethane 

AvgRF 
I - - - ^.. _ 
1.000 
0.289 
0.118 
0.153 
0.163 
0.126 
0.628 
0.082 
0.005 
0.590 
0.016 
0.264 
0.054 
0.264 
0.269 
0.357 
0.582 
0.062 
0.381 
0.070 
0.304 
0.599 
0.505 
0.053 
0.019 
0.005 
0.355 
0.305 
0.042 
0.640 
0.010 
0.128 
0.013 
0.476 
0.659 

CCRF %Detj Area% 
I -__.. "----- ---- - -------- - 
1.000 
0.297 
0.171 
0.180 
0.153 
0.155 
0.595 
0.092 
0.002 
0.605 
0.012 
0.290 
0.064 
0.420 
0.320 
0.258 
0.670 
0.078 
0.383 
0.079 
0.334 
0.674 
0.591 
0.058 
0.019 
0.006 
0.491 
0.353 
0.062 
0.669 
0.009 
0.141 * 
0.001 . 
0.485 
0.664 

1,4-Difluorobenzene 1.000 1.000 
1,1-Dichloropropene 0.463 0.464 
Carbon Tetrachloride 0.452 0.429 
1,2-Dichloroethane-d4 0.211 0.192 
1,2-Dichloroethane 0.250 0.239 
Benzene 0.795 0.832 

.-_ 

__l-------------------------- ----------------_-_------ 
!'#) = Out of Range 

:'L!Rp.211 cc; J-3 8360 25.M Thl7 T:,J-T ?5 ~(.j./lc-.7Q .oT17 

-- 

6.2 147 
-22.9 185 

5.1 142 
-12.1 149 

56.6# 57 
-2.7 152 
26.7 129 
-9.8 169 

-18.9 179 
-59.3# 198 
-18.9 

CJgj-’ 

179 
120 
177 

-26.3 169 
-0.5 146 

-12.2 148 
-9.7 169 

-12.6 168 
-16.8 173 

-9.9 168 
-1.0 139 

Dev(Min) 
---_.-_ 

0.01 
0.10 
0.04 
0.00 
0.00 
0.01 
0.02 
0.00 
0.00 

-0.03 
0.01 
0.00 
0.01 

-0.01 
0.01 
0.00 
0.01 
0.00 
0. OS. 
0.01 
0.00 

-0.02 
0.00 

-0.02 
0.00 

-24.9 178 -0.Q3 

-47.0# 21.78 0 . 04 
-4.6 I55 0.00 

1.4 139 0.00 
-10.5 160 0.00 

93.6# 9# -0.02 
-2.0 148 0.00 
-0.7 149 0.00 

0.0 
I. . 2 
5.2 
9.0 
4.2 

-4.6 
-----___ .- 

“Ti” 

158 0.00 
158 0.02 
141 0.02 
141 0.00 
148 0.00 
169 0.00 
---^--“.-we 

l-, - ? -., 7 





- - 
Compound AvgRT; 

-".--_--_---_--~-~---____l__l__ ------_ 
text-Butylbenzene 2.633. 
1,2,4-Trimethylbenzene 2.999 
Pentachloroethane 0.417 
set-Butylbenzene 4.183 
p-Isopropyltoluene _I 3.558 
1,3-Dichlorobenzene * 1.630 
1,2,3-Trimethylbenzene 2.721 
1,4-Dichlorobenzene 1.757 
n-Butylbenzene 3.503 
X,2-Dichlorobenzene 1.357 
1,2-Dibromo-3-chloropropane 0.077 

,2,2,4-Trichlorobenzene 0.981 
Hexachlorobutadiene 0.774 
Naphthalene 0.962 
1,2,3-Trichlorobenzene 0.768 

CCRF 
----- 
2.548 
3.017 
0.308 
4.345 
3.671 
1.522 
2.746 
1.603 
3.735 
1.266 
0 * 08'7 
0.892 
0.761 
0.930 
0.715 

%IkV 
- - -. .I - ._ 

3.2 
-0.6 
26.1 
-3.9 
-3.2 

6.6 
-Q.9 

8.8 
-6.6 

6.7 
-13.9 

9.1 
1.7 
3.4 
6.9 

Area% Dev(Min) 
.------ -----_ 

144 0.00 
145 -0.02 

37 -0.01 
14 6 0.00 
146 0.00 
135 0.00 
145 0.00 
134 0.00 
152 0.00 
136 0.00 
1.3 9 0.00 
129 -0.02 
141 0.00 
130 -0.01 
131 0.00 

.-. 
NFFW-19 

NFFW-20 A 

NFFW-6 

NFFW-7 DL 

NFFW-7 

NFFW-20 MS 

NFFW-20 MSD 

.- -.-- -~._----- --------- ------- -------------------------- _----------__------ 
2) - Out of Range SPCC'S out = 0 CCC'S out = 0 

.‘lj8B3466 .D 8260 25.M Thu Sen 25 10:45:50 1.997 VHC! PacI@ 3 
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MS\MSD Recovery Report 

- 3.b 

a 

‘L;iame : EA Laboratories Instrument: VII‘8 

:; amp I e : 9709461,LOCATLON-3,~AT~R,25mL Date Analyzed 

Matrix : WATER - 25ML Date Sampled: 

16 Sep 97 I” : 0 -; 

Client : Project : 

- - - - - ^_ - - - _, ~_ - - - - - -. -. - - - - I -. - - - - - _. I - 

I,l-Dichloroethene 0.0 10 
Zenzene 0.0 10 
Trichloroethene 0.4 10 
ToS_uene 0.0 10 
czhlorobenzene 0.0 10 
_"l-------_---------------------- 

d 
.d 

Compound Sample Spike Spike DJJp Spike QUP RP3 QC Limits 
Cone Added Res Re s %Rec %Rec RPU % Ret 

------ --..---.--- "------___- 
11 11 115 113 1 2 Cl 75-118 
11 12 110 115 5 20 78-I"23 
10 10 97 99 2 20 73-122 
11 11 106 112 5 20 77-122 
10 LO 99 102 3 2 0 79-123 

-------------------------- 

* - Indicates values outs ide of QC limits 

Spike Recovery Report VH8B3436.D Page 1 





MS\MSD Recover;I Report 

Natrix : WATER - 25ML Date Sampled : 

,::I 1 i e n tr. : Project : 

18 sep 97 7:02 pm 

Me thud : 8~60 L. 25 PI _- . 

..“--_.I_“-.--_---- ---- -- -.-. -11---1- ---- ---“-.--.-------------------- -1--- --_ - I. - I - _ _ 
compound Sample Spike Spike Dup Spike DuP RPD QC Limits 

Cone Added Res Res %Rec %&?C RFD % Ret 
.II------- ---_- ----- --I-- _.I-- ------ -- --.I --------------~--_-ll --.-----ll--_-__l 
;,l-Dichloroethene 0.0 10 9 
Benzene 1.1 10 11 
Trichloroethene 0.0 10 9 
Tol.LltSe 0.0 10 11 

<Zhlorobenzene 2P 
; 0 

10 9 
-------------_l----_________l--ll--------------- 

9 94 91 75-118 
11 99 93 '78-123 

9 86 88 73-122 
11 106 107 77-122 

9 92 93 79-123 
_l_-l----l--------------------------- 

* - Indicates values outside of QC Limits 

'r:n:men t s 

*  

- - ”  

Spike Recovery Report VHSR3478.D Page 1 





: VH8B3433 .o Ir1strurnent - - * 1% 6 

Date Anal.yzed: 16 Sep 97 11 

Date Sampled: 

:36 an1 

Client : P.roject : 

_____-_--______-_____ -_-------------"~----.---------- I - "I "I - I - I I - - - - I I _ _ I I _ __ "" _ I 
Spike Compound Spike Spike Spike QC Limits 

Added Res %ReCT % Ret 
______________------ ---------"- ------.- -.--_.."I--------- ---- - I -" I - - __ - - _. _ I I _ _ _ _ _ __ _ 
l,l-Dichloroethene 10 10.6 106 75-118 
Benzene 10 10.5 105 78-123 
Trichloroethene 10 9.2 92 73-122 
Toluene 10 10.3 1.03 77-122 
Chlorobenzene 10 9.5 95 79-123 
-I-III-"--I-I-I---_-_-----------1_-1-_.-~_.".~"I"-~-.--I--I.---I~-.----IIII-----~~-~~ 

* - Indicates values outside of QC limits 

as been checked and is @A \ outside current limits 

5+G/~7 ---...ll_. 
Date Non-conformance form no. 

Spike Recovery Report VH8B3433.D Page 1 
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L%F&4SG Reco'very Report 
its LcsizLLp 

/ 

CI 11. Ii. en t : Project : Merhod : 8260 25A.M -.. 

______^ -_________ _ ll__---------lll- ------- ---- ------- _ -, _. - - "_ _ _I I - - - ._. - _.. -. - - - ._ . I I _ _ 
ClornpouIld Sample Spike Spike Dup Spike Dup RPD QC Limits 

COI-IC Added Res Res %Rec 3&C! RPD 7; R e c 
_l-_ll-l_llll-_~l_---------- _l~,-----_------...-- - - I. - - ._ _" -, ". -. - - - - - - _^ -. ".. - - "- ̂ ^ _.. I" I I I _ 
i,l-Dichloroethene 0.0 10 9 9 90 8 7 3 14 61-1.45 
SepAsene 0.0 10 9 9 90 92 3 1.1 76-127 
Trichloroethene 0.0 10 9 3 90 90 1 14 71-120 
Toluene 0.0 10 9 9 91 91 0 1. 3 76-125 
Chlorobenzene 0.0 10 9 9 90 91 2 13 75-130 
l---l_l-__l__ll_-___--------------ll---------- -~""-----I_" _____" ------ ""-- 

* - Indicates values outside of QC limits 

::.lcrnment s 

e 

Spike Recovery Report VAlB4258.D Page 1 
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Lab Name: EA LABORATORIES COlltI.3Ct: I . 

L#h Code: EA ENG C:ue No.: Mt%h0d: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: VI3709152 

Sample cvthol: 25.0 (g/mL) AIL Lab File XD: C’~I8B3312.D 

Level: (lowimecl;) Date Received: ___-- 

5% Moisture: not dec. Date Analyzed: 9J I j/97 
- 

GC Colmn: KTX 502.2 ID: 0.53 (mm> Dilution Facror: 1 .O 

Soil Extract Volume: WJ Soil Aliquot Volume: (LIL) 

Concentration Units: 

CAS No. Compaund (ugJL. or l&Kg) U&L Q 

. 

Page 1 of 2 
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Lab Nxne: EA L.AEORATORIES Conti-net: 

fiiz------I 

Lab Code: EA ENG Case No. : Method: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: VB709 162 

Sample wt!vol: 25.0 (gJmL) ML. Lab File ID: VI-lSt33433.D 

Levei: (lotvimed) Date Received: 

% Moisture: not dec. Date Analyzed: 9116197 

GC Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1 .o 

Soii Extract Volume: W-J Soil Aliquot Volume: (ULj 

CAS No. Compound 

Concentration Units: 
(ug/L or ugKg) ug/L Q 

Page 1 of 2 
FORM I VOA 





Lab Name: EA LABCRATORIES Contract: - 

F] 

Lab Code: EA ENG case No.: Method: SDC No.: 

Matrix: (soil/water) WATER Lab Sample ID: VI370!)173 

Sample wtivol: 25.0 WmL) h4L Lnb File ID: V.41HJZ37.D -l.-- 

Level: (low/med) Date Received: 

5% Moisture: not dec. Date ‘411:11J7xtl: 9i17:‘97 

CC Column: FTX 509.9 , bi ID: 0.53 (mm) Dilution Factor: 1 .O ~--- 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

Concentration Units: 

CAS No. Compound (ugJL or ugKg) ugJL Q 

Page 1 of 2 
FORM I VOA 



- 

I) 



Lab Code: EA ENG Case No.: Method: SDG No.: - 

Matrix: (soil/water) WATER Lab Sample ID: VB7091.82 

Sample \vt/vol: 25.0 (gim.L) ML L.ab File ID: VAiBG’Z57.D -- 

Level: (lowJmedj Date Received: 

$6 Moiskire: not dec. Date Analyzed: 9/18/97 

GC Column: RTX 502.2 ID: 0.53 (md Dilution Factor: 1.0 - 

Soil Extract Volume: 0.U Soil Aliquot Volume: (LLL-1 

Concentration Units: 

CAS No. Compound (ug/L or ug/Kg) ug/L Q 

75-7 1-8 Dichlorodifiuoromethane 
74-87-3 Chloromethane a 
75-01-4 Vinyl Chloride 

I U 
1 U 
I U 

t74-83-9 Bromomethane I 1 I u I 
Chloroethane 

Trichlorofluoromethane 

1 U 

1 I u I 
t75-354 1, 1-Dichloroethene I 1 I u I 

Methylene Chloride 1 u 

trawl .2-Dichloroethene I 1 I U 

1 , 1,l -Trichloroethane 
1.1 -Dichloroprouene 

kX-23-5 
1107-06-2 

Carbon Tetrachloride 
1,2-Dichloroethane 

/71-43-2 Benz.ene I 1 I u I 
. l79-01-6 _ Trichloroethene I 1 I u I 

f78-87-5 1 ,2-Dichloropropane I 1 I u I 
Bromodichloromethane 
Dibromomethane 

FORM I VOA 



a 



a 

Lab Name: + 1. . t. r- u3OR.4’roRlF“j ,, Contract: 

Lsb Code: EA ENG Case No. : Method: SDG No.: -.“..- 

Matrix: (soilfwater) WATER Lab Sa.mple ID: VE?OY I& 1 

Lab File IQ: VM8B3467.D 

Level : (low/med) Date Received: 

% kfoisture: not dec. Date Analyzed: Oil F;/yJ 

GC C~~LII~~: RTX 502.2 ID: 0.53 ma Dilution Factor: 1 .O 

Soil Extract Volume: (UL) Soil A.Iiq!.Iot Volume: (UU 

Concentration Units: 

CAS No. Compound (ugJI., or q/Kg) Q/L Q 

h5-7 I-8 Dichlorodifluorsmethane I 1 I u I 
I f , I 

t74-87-3 Chloromethane’ I 1 I u I 
I I 

t75-01-4 VinYl Chloride I 1 I u I I t t I 
b4-83-9 Bromomethane I 1 I u I 

Chloroethane 1 u 

Trichlorofluoromethane I 1 LJ 

156-59-2 cis- 1,2-Dichloroethene 

67-66-3 Chioroi‘arm 

Dibromomethane 

10031-4 
106-42-3 

, 
Ethylbenzene 
m&p Xylenes 

Page 1 of 2 
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a 

‘SDG: 971296 H 



a 



Response Factor Report 'G-ES 

Calibration Files * -? 
;'5 =VESB3022.D 10 =VE5B3023.D 0 4 ~~\/:~~B3l-,JT'Lj, D 
0 2 =VE5B3026. D 00.8 =VESB3 02 i . D 

C0rnpC~Und 25 10 04 02 00.8 AVq ?g [<, s [) _, 
______________-_- ------ --lllllllll--._--" .----.- -- ---------___ ---_"-..I-_, - I - - - I ". 

- i I i I Pentafluorobenzene -------------- - - 1 S'I'D - - _. - . .- - "" ". ." ". -. - - _ _ I _ ,., _ "_ I 
Dichlorodifluorometha 0.294 0.278 0 .I286 0.261. 0.331 0.290 
Chloromethane 0.131 0.150 0.147 0.136 a.190 0.151 
Vinyl Chloride 0.155 0.158 0.164 0.158 0.177 0.162 
Bromomethane 0.206 0.207 0.220 0.209 0.282 0.225 
Chloroethane 0.12a 0.129 0.129 0.126 0.139 0.130 
Trichlorofluoromethan 0.650 0.628 0.628 0.584 0.738 0.646 
Eth,yi Ether 0.094 0.104 0.097 0.099 0.119 0.103 
Acrolein CJ-.oos 0.006 0.006 0.004 0.005 
1,1,2-Trichloro-l,l,2 0.532 0.553 0.553 0.539 0.639 0.563 
Acetone 0.017 0.019 0.023 0.025 0.026 0.022 
l,l-Dichloroethene 0.250 0.253 0.251 0.245 0.264 0.253 
Acetonitrile 0.066 0.071 0.071 0.072 0.069 0.070 
Iodomethane 0.530 0.396 0.332 0.312 0.155 0.345 
Ally1 Chloride 0.328 0.356 0.356 0.360 0.345 0.349 
Methylene Chloride 0.222 0.270 0 .294 0.399 0.297 0.296 
Carbon Disulfide 0.609 0.607 0.622 0.603 0.636 0.6l.G 
Acrylonitrile 0.078 0.083 0.073 0.071 0.045 0.030 
Methyl t-butyl ether 0.365. 0.390 0.379 0.356 0.400 0.377 
Ethyl acetate 0.088 0.099 0.099 0.104 0.107 0.099 
trans-l ,2-Dichloroeth 0.294 0.298 0.295 0.275 0.295 0.291. 
Diisopropyl ether 0.728 0.785 0.786 0.788 0.812 0.780 
Z,L-Dichloroethane 0.508 0.527 0.530 0.521 0.497 0.516 
Vinyl acetate 0.078 0.088 0.087 0.077 0.084 0.053 
2-Butanone 0.028 0.029 0.029 0.028 0.028 0.029 
Propionitrile 0.006 0.006 0.005 0.006 
2 ,%-Dichloropropane 0.610 0.599 0.581 0.561 0.559 0.582 
cis-1,2-Dichloroethen 0.320 0.322 0.319 0.301 0.31.4 0.315 
Methacrylonitrile 0.066 0.078 0.063 0.058 0.022 0.057 ,, 
Chloroform' I . 0.699 0.708 0.701 0.661 0.710 0.696 
Isobutyl Alcohol 0.003 0.003 0.003 0.002 0.003 
Bromochloromethane 0.145 0.149 0.146 0.135 0.142 0.143 
Tetrahyrofuran 0.017 0.018 0.016 0.017 
Dibromofluoromethane 0.520 0.522 0.488 0.456 0.515 0.500 
-l,'l;,l-Trichloroethane 0.709 0.691 0.686 0.650 0.660 0.679 

1,4-Difil.lr_obenzene -------------- --ISTD-v.-L _--__----__. 

2,1-DichLoropropene 0.506 0.502 0.502 0.493 0.464 0.493 
Carbon Tetrachloride 0.575 0.527 0.485 0.425 0.384 0.480 
1,2-Dichloroethane-d4 0.255 0.264 0.260 0.254 0.253 0.257 
1,2-Dichloroethane 0.288 0.302 0.299 0.291 0.274 0.291. 
Benzene 0.842 0.861 0.851 0.852 0.836 0.848 
Trichloroethene 0.440 0.460 0.461 0.455 0.485 0.460 

8.91 
15.41 

5.64 
14.53 

3.99 
8.78 
9.50 

15.87 
7.71 

r7.87 
2.84 
3.75 

39.47 
3.75 

21.89 
2.19 

21.10 
4.91 
7.01 
3.12 
3.98 
2.66 
5.98 
2.23 

1.0.43 
3.92 
2.72 

37.09 
2.89 . 

20.23 
3.83 
6.37 
5.66 
3.54 

----- 
3.51 

15 * 98 
1.80 
3.82 
1.13 
3.51 

= Out of Range 
040020 

8260 25.M - Tue Sep 09 L9:17:50 1997 RPTl Page 1 /' 
, 



1,2-.Dichloropropane 0.307 0.321 0.320 0.315 0.312 0.315 
Methyl. Methacrylate 0.078 G.G82 0.075 0.069 0.064 G.G?3 
Bromodichloromethane 0.582 0.593 0.558 0.528 a.522 0.557 
Dibromomethane 0.217 0.221. 0.213 0.197 0.192 0.208 
2-Nitropropane o.oao 
2-Chloroethylvinyl et 0.085 0.082 0.072 0.065 0.076 
4-Methyl-2-Pentanone 0.101 0.106 O.Il.06 0.095 0.09cs 0.102 
ci s-1,3-Dichloroprope 0.430 0.447 0.419 0.400 0.413 0.422 
Toluene Q.633 0.635 0.634 0.626 0.631 0.632 
trans-1,3-Dichloropro 0.317 0.320 0.307 0.284 0.287 0.303 
Ethyl Methacrylate 0.195 0.204 0.187 0.177 0.188 0.190 
1,1,2-Trichloroethane 0.178 0.183 0.179 0.163 0.179 0.178 
1,2-Dibromoethane (ED 0.247 0.249 0.216 0.225 0.223 0.232 
Toluene-d8 1.043 1.027 1.020 1.048 1.132 1.054 
Bromofluorobenzene 0.506 0.523 0.520 0.512 0.573 0.527 

Chlorobenzene-d5 ---------1------ ISTDe....s-...-w-------m.- 
2-Hesanone 0.081 0.G80 0.086 0.071 0.065 0.077 
1,3-Dichloropropane 0.421 0.408 0.439 0.392 0.4G8 0.414 
Tetrachloroethene 0.843 0.813 0.882 0.820 0.820 0.836 
Chlorodibromomethane 0.503 0.483 0.443 0.389 0.418 Cr.447 
l-Chlorohexane 0.669 0.655 0.671 0.686 0.767 0.659 
Chlorobenzene 1.009 1.039 1.011 1.006 0.995 1.012 
1,1,1 ,2-Tetrachloroet 0.484 0.488 0.468 0.429 (3.425 0.459 
Ethylbenzene 0.490 0.525 0.504 0.474 0.472 0.431. 
m&p Xylenes 0.634 0.666 0.667 0.622 0.625 0.643 
o-Xylene 0.587 0.572 0.613 0.543 0.556 0.574 
Xylenes (total) 0.631 0.646 0.649 0.592 0.601 0.624 
Styrene 0.985 0.931 0.966 0.861 0.882 0.925 
Bromoform. 0.266 0.252 0.250 0.198 0.208 0.235 

. . 

040021 

.‘ 
*. ,I := Out of Range 
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1,4-Dichlorobenzene-d -----------------ISTD---------------- 

Isopropylbenzene 3.285 3.385 3.473 3.379 3.621 3.429 
1,1,2,2-Tetrachloroet 0.392 0.406 0.391 0.335 0.390 0.383 
1,,2,3-Trichloropropan 0.323 0.333 0.348 0.348 0.374 0.345 
trans-1,4-Dichloro-2- 0.078 0.075 0.061 0.052 0.040 0.061 
n-Propylbenzene 3.671 4.183 4.361 4.236’4.473 4.185 
Bromobenzene 0.796 0.852 0.880 0.831’0.894 0.848 
1,3,5-Trimethylbenzen 2.767 2.869 2.968 2.882 3.113 2. 
2-Chlorotoluene 2.668 2.657 2.590 2. 780 3 005 6. 3 ;:!i ‘ 
4-Chlorotoluene 2.489 2.668 2.555 2.700 2:979 2.759 
tert-Butylbenzene 2.317 2.370 2.441 2.532 2.677 2.467 
1,2,4-Trimethylbenzen 2.742 2.797 2.930 2.802 3.100 2.874 
Pentachloroethane 0.403 0.396 0.323 0.275 0.305 0.341 

-----_ 

3.69 
7.15 
5.62 

25.94 
7.37 
4.29 
4.43 
6.02 
7.54 
5. ‘76 
5.00 

16.45 

%kSD 

“- I - - - - _” 

I .ii! 

9.97 
5;. 70 
6.21 

-1.00 
12.23 

4.23 
4 .23 
0.53 
5 * 57 
5 . 3 5 
2 * 92 
6.43 
4.27 
5.03 

- - - - I  

9.52 
4.24 
3.39 

20.45 
5.78 
1.6G 
6.55 
3.82 
3.41 
4.75 
4.18 
5.75 

12.62 





Evaluate Continuing Calibration Report 

Method : 0 : ?oRc',voA~~VEs\METHoDS\~$26~ 25 . M 
Title : VQA Standards for 5 point calibration 
Lasr t.Jpdate : Tue Sep 09 l9:1'?:29 3.99'7 
Response vi.a : Multiple Level Calibration 

Min. RRF 0 * 000 Min. Rel . ,Area : 
Ma x . RRF Dev : 4 0 % Ma>:. Rel. Area : 

CCRF Compound AvgRF %Dev Area% Dev (fllin) 
l----_-___l----------- ------ - -. - - - ". I - "--ll----l."l--- -_____ 
Pentafluorobenzene 1.000 0.0 102 0.00 
Dichlorodifluoromethane 0.290 -16.8 124 0.01. 
Chloromethane 0.151 -9.2 111 0.00 
Vinyl Chloride 0.162 -13.2 118 0.00 
Bromomethane 0.225 7.3 103 0.01 
Chloroethane a 0.130 -10.7 1. 3.4 0 * 00 
Trichlorofluoromethane * 0.646 -7.0 1 n. 2 -0.01 
Ethyl Ether 0.103 100 e O## O# -5.16# 
Acrolein 0.005 lOO.O# O# -5.44# 
1,1,2-Trichloro-l,l,2-trifl 0.563 lOO.Off OH -0.02 
Acetone 0.022 65.5# 40 -0.02 
l,l-Dichloroethene 0.253 8.4 93 0.00 
Acetonitrile 0.030 lOO.O# O# -6.5?# 
Iodomethane 0.345 lOO.O# O# -6.41# 
Ally1 Chloride 0.349 1.00 .O# O# -6.57# 
Methylene Chloride 0.296 17.1 93 0.00 
Carbon Disulfide 0.616 -2.7 106 0.00 
Acrylonitrile 0.070 lOO.O# O## -7.16# 
Methyl t-butyl ether 0.377 lOO.O# 0% -7.17# 
Ethyl acetate 0.099 lOO.O# O# -7.20# 
trans-1,2-Dichloroethene 0.291 2.9 96 0.00 
Diisopropyl ether 0.780 lOO.O# O# -8.24# 
Z,Z-Dichloroethane 0.516 2.5 97 0.00 
Vinyl acetate 0.083 lOO.O# O# -8.32# 
2-Butanone 0.029 57.9# 42 0.00 
Propionitrile 0.006 lOO.O# O# -9.66# 
2 ,2-Dichloropropane 0.582 5.8 93 0.00 
cis-1,2-Dichloroethene 0. 3.15 5.6 94 0.00 
Methacrylonitrile 0.057 lOO.O# O# -LO.12# 
Chloroform 0.696 6.4 93 0.00 
Isobutyl. Alcohol 0.003 lOO.O# O# -10.22# 
Br.omochloromethane 0.143 -0.7 98 0.00 
Tet.rahyro.furan 0.017 lOO.O# O# -10.73# 
Dibromofluoromethane 0.500 -0.5 98 -0.01 
1,1,l-Trichloroethane 0.679 5.1 95 -0.01 

1,4-Difluorobenzene 1~ 000 0.0 99 -0.02 
l,l-Dichloropropene 0.493 -1.6 99 0.00 
Carbon Tetrachloride 0.480 0.5 90 0.00 
1,2-Di.ehloroethane-.d4 0.257 -4.2 101 0.00 
1,2-Dichloroethane 0 * 291 -2.9 98 -0.01 
Benzene 0.848 2.1 96 0.00 

_____-_-------------_-_ll-ll----_l__ll-_------- __-____-------____-_______ 
: C' \ ,. i := Out of Range 
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------- 
I.000 
0.339 
0.165 
0.184 
0.208 
0.144 
0.691 
0.000 
0.000 
0.000 
0.008 
0.231 
0.000 
0.000 
0.000 
0.246 
0.632 
0.000 
0.000 
0.000 
0.283 
0.000 
0.504 
0.000 
0.012 
0.000 
0.548 
0.298 
0.000 
0.651 
0.000 
0.144 
0.000 
0.503 
0.645 

1.000 
0.501 
0.477 
0.268 
0.299 
0.830 

2 0 % Max. R.T. Dev O.SOmin 
200% 





Min. RRF 0.000 Min . Rel. Area : 20"; Max 
bras. RRF Dev : 40% Max. Rel. Area : 2013% 

- _. 
Compo,und 

..^ ". _" "" - - - _ .I I I I - - I I - "I - - - - - - I ". I_ I. __ I 
tert-Eutylbenzene 
1 12, 4-Trimethylbenzene 
Pentachloroethane 
set-Butylbenzene 
p-Isopropyltoluene 
1,3-Dichlorobenzene _ 
1,2,3-Trimethylbenzene - 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
7 2-Dibromo-3-chloropropane 
;:2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

Avg I?. F CCRF 
-11""111--- _-____ 

2.46'7 2.101 
2. a74 2.452 
0.341. 0.000 
4.078 3.561 
3.366 2.867 
I.585 
2.590 
1.609 1.41.7 
3.515 3.035 
1.309 1.153 
0.080 0.085 
I.154 0.995 
1.346 1.179 
0. a56 0.828 
0.941 0.829 

- .- 
c&-&;‘\c’. $iyfyi% De-2 (mirl) 

- - - - - I .._ I - - -. - - I - - . - I I ,~ 

14.9 88 0.00 
14.7 a7 0.00 

lOO.O# O# -23.93#; 
12.7 aa 0.00 
14.8 a6 0.00 
12.2 88 Q.00 

lOO.O# 044 ,424. a3# 
ii.9 a9 0.00 
13.6 a6 0.00 
11.9 a9 0.00 
-5.2 97 0.00 
i3.a a6 0.00 
12.4 a6 -0.02 

4 . 4 93 -0.01 
11.9 90 0.00 

..__ -_..“II- --.-- “.-- -II_ --_--__--_l -__-_--------_-_------------------- ----11- 
.; ! = Out of Range SPCC'S out = 0 CCC'S out = 0 
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.I. 



- 



Min. RRF : 0.000 Min. Rel. Area : 
Max . RRF Dev : 4@% Max, Rel. Area : 

Compound 
-".---^-____--__- -----.---- ------- 

Trichloroethene 
1,2-Dichloropropane 
Methyl Mechacrylate 
BramodichLoromethane 
Dibromomethane 
2-Nitropropane .a 
2-Chloroethylvinyl ethek 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
Ethyl Methacrylate 

:1,1,2-Trichloroethane 
1,2-Dihromoethane (EDB) 
Toluene-d8 
Bromofluorobenzene 

Chlorobenzene-dS 
2-Hexanone 
X,3-Dichloropropane 
Tetrachloroethene 
Chlorodibromomethane 

loroethane 

l-Chlorohexane 
Chlorobenzene 
1,1,1,2-Tetrach 
Ethylbenzene 
m&p Xylenes 
o-Xylene 
Xylenes (total) 
styrene 
Bromofarm 

i ,"4-Dichl‘orobenzenz-d4 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
I 3 ,,,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
n-Fropylbenzene 
Bromobenzene 
1,3,5-Tsimethylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

AvgRF 
------ 

0.460 
0 . 3 1. 5 
0.073 
0.557 
0.208 
0.000 
0.076 
c.102 
0.422 
0.632 
0.303 
0.190 
0.178 
0.232 
1.054 
0.527 

CCRI; 
------- 

0.440 
0.306 
0.077 
0.548 
0.205 
0.000 
0.080 
0.103 
0.414 
0.595 
0.302 
0.196 
0.173 
0.231 
0.956 
0.509 

%Dev Area% Devimin) 
- _------- ---_----_--- 

4 . 4 38 
2.7 98 

-4.7 97 
1.6 35 
1.3 36 
0.0 123 

-5 8 
-0:8 

103 
100 

2.0 95 
5.9 96 
0.4 97 

-3.2 99 
2.6 97 
0 . 4 95 
9.3 96 
3.5 100 

0.00 
-0.01 

0.00 
0.00 

-0.03 
0.00 
0.00 

-0.01 
0.00 
0.00 

-0.01 
0.00 
0.00 
0.00 

-0.02 
0.00 

1.000 1.000 0.0 98 -0.0x 
0.077 0.082 -6.0 1.0 0 -0.02 
0.414 0.415 -0.3 93 -0.01 
0.836 0.855 -2.3 103 -0.02 
0.447 0.483 -8.0 97 -0.01. 
0.699 0.712 -1.9 99 -0.01 
1.012 1.023 -1.1 96 -0.01 
0.459 0.517 -12.6 103 0.00 
0.491 0.515 -4.9 98 -0.02 
0.643 0.557 -2.2 96 -0.02 
0.574 0.616 -7.3 105 0.00 
0.624 0.650 -4.2 98 -0.02 
0.925 1.000 -8.1 105 -0.02 
0.235 0.282 -20.2 109 0.00 

3.. 000 1.000 0.0 107 
3.429 3.267 4.7 103 
0.383 0.398 -4 .o 105 
0.345 0.337 ‘I 2 . 3 108 
0.061 0.077 -25.8 LJ.0 
4.185 4.073 2.7 104 
0.848 0.830 2.1 104 
2.920 2.839 2.8 106 
2.741. 2.600 5.1 105 
2.759 2.699 3 ') -.A 108 

20% Ma>:. R.T. Dev 0 .50min 
200% 

____--_-__---------------------------------------- 
:i) = Out of Range 
:iTi5.c33051 *D 8260 25.M - Fri Se-p 1% 11:36:54 1997 Page 2 





Date Sampl.ed: 

-“..--- -___ - __l_lll._,_III - __-- - -I---- - ------ --I-.” ..-I-- -I---..- -.--- --.-“..---- ___--__ 

CO~TpOUIld Sample Spike Spik.2 DUFJ Spike DLlp RPT) QC Limits 
Gone Added Res Res %Rec %Rec RI'D % Ret: 

- - I _” ._ I I I ^ _ - I _ _, _I - - - _ - ~., _ - - - _ I _ - - - - - - - - I -. - - . -” I - - .” - - - - - - - ..- - ..” - - -^ I ..” I. I - - - -. I - I _ I I _ 

1,1-Dichloroethene 0.0 50 35 39 75 7 8 4 I" 4 61-"145 
tienzene 64.0 50 1.0 6 108 83 88 6 11 76-127 
Trichloroethene 0.0 50 45 46 90 91 1 I. 4 71-120 
Toluene 30.7 50 75 75 88 85 1 13 7E;--J"35 ii 
Chlorobenzene 0.0 50 44 4 3 88 86 2 13 75-130 
_--_--__------__- ____l__l ---------- --1----1- ----1- -------- ---I-- -.I---- -.- _,..._ 

* -- Indicates values outside of QC Limits 

:rlments -- -“.--.^. 
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Lab Code: EA EING case No.: hlcthod: SDG No.: 

h,latris: (soil/water) WATER Lab Sample ID: VI3709 112 

S:In1pie M!t!VOl: 5.0 (g/mL) ML Lib File ID: VE5R3057.D I_^~ --- 
Level : (low/med) Date Received: 

7: Moisture: nut dec. Date Amlyzed: 9/i I/97 
c;c: ColLIInrl: R’IX 5CE.2 ID: 0.53 (mm) Dilution Factor: 1 .O ~- --- 

Soil Extract Volume: (UL) Soil Aliquot Volume: (LIL) 

CAS No. Colnponnd 

Concentration 1Jnits: 

(uglL or @Kg) ug/I, Q 

75-71-8 Dichlorodifluorpnethane 
74-87-3 Chloromethanc 

5 u 
5 U 

135-01-4 Viny1 Chloride I 5 I u I 
174X3-9 Bromomethane I 5 I u I 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 

5 u 
5 U 

175-35-4 I, 1 -Dichloroethene I 5 I u I 
[75-m-2 Methvlene Chloride I 5 I u I 
11%“60-5 trawl ,ZDichloroethene I 5 I u I 

1, I-Dichloroethane 
2,2-Dichloropropane 

5 u 
I 5 u I 

1156-59-2 cis-l.2-Dichloroethene I 5 I u I 
167-66-3 Chloroform I 5 I u I 
174-97-s Bromochloromethane I 5 I u I 
71-55-6 
51’33-58-6 

1 , I,1 -Trichioroethane 
1, I -Dichloropropene 

5 U 

I 5 u 
56-23-S 

lO7-06-2 
Carbon Tetrachloride 
1,2-Dichloroethane 



7 

* 



a 



i 

100 50 20 10 4 Avq !?g-gSD ^ 
I - ^. ,.” I I I _ I .” I “_ _. ,I - - - - - ,.” I - - - - - - - “^ - _. - - .“. - ..I - I - - _. - - - I .- - - -. “- “. .- - -. - ..” -. -. - “. I _ _ _ I _” _ 

Pentafluorobenzene ---------------' --j-STSJ I----I--------- ".--I,_I 
Dichlorodifluorometha 0.411 0.409 0.394 0.412 0.418 
Chloromethane 0.239 0.214 0.206 0.209 0.242 
Vinyl Chloride 0.177 0.180 0.168 0.182 0.210 
Bromomethane 0.155 0.183 0.153 0.199 0.194 
Chloroethane 0.151 0.149 0.148 0.145 0.173 
Trichlorofluoromethan 9.744 0.741 0.?06 0.?33 0.738 
Ethyl Ether 0.196 0.193 0.189 0.185 0.181 
Acrnlein 0.026 0.025 0.022 0.024 0.021 
1,1,2-Trichloro-1,1,2 0.607 0.598 0.572 0.568 0.576 
AC!etc=lnE? 0.072 0.065 0.075 0.088 0.124 
l,l-Dichloroethene 0. 272 0.274 0.268 0.265 0.264 
Acetonitrile 0.097 0.095 0.088 0.088 0.102 
Iodomethane 0.312 0.336 0.251 0.227 0.138 

'Ally1 Chloride 0.483 0.477 0.441 0.439 0.512 
Methylene Chloride 0.296 0.284 0.280 0.284 0.309 
Carbon Disulfide 0.641 0.640 0.606 0.598 0.641 
Acrylonitrile 0.076 0.074 51.072 0.073 0.067 
Methyl t-butyl ether 0.890 0.917 0.879 0.900 0.808 
Ethyl acetate 0.184 0.199 0.188 0.201 0.171 
trans-1,2-Dichloroeth 0.343 0.336 0.314 0.328 0.329 
Diisoprapyi ether 1.020 0.975 0.969 0.956 1.058 
l, l-Dichloroethane 0.579 0.564 0.537 0.530 0.563 
Vinyl acetate 0.081 0.071 0.096 0.096 0.115 
2-Butanone 0.134 0.133 0.116 0.123 0.110 
Propionitrile 0.029 0.030 0.028 0.027 0.022 
2 ,2-Dichloropropane 0.454 0.423 0.380 0.358 0.361 
cis-1,2-Dichloroethen 0.342 0.338 0.335 0.319 0.320 
Methacrylonitrile 0.378 0.162 0.204 0.206 0.194 
CKLoroform 0.710 0.694 0.672 0.647 0.658 
Isobutyl Alcohol 0.012 0.011 0.013 0.013 0.010 
Bromochloromethane 0.204 0.200 0.195 0.194 0.189 
Tetrahydrofuran 0.082 0.078 0.081 0.076 0.065 
DiDr-omof.luoromethane 0.593 0.607 0.578 0.586 0.561 
l,l,l-Trichioroethane 0.668 0.661 0.633 0.637 0.598 

].,4-Difluorohenzene -----------------ISTu---------- 
1, 1 -Dichloropropene 0.443 0.434 0.434 0.430 0.406 
Carbon Te t rachlor ide 0.528 0.494 0.465 0.427 0.390 
1,2-Dichloroethane-d4 0.378 0.387 0.372 0.369 0.336 
1 ,2-Dichloroethane 0.418 0.400 0.396 0.391 0.404 
Benzene 0.870 0.837 0.838 0.818 0.833 
Trichloroethene 0.389 0378 0.377 0.368 0.399 

- - 

0.4 
0.2 
0.2 
0.2 
0.2 
0.7 
0.2 
0.0 
0.6 
0.1 
0.3 
0.1 
0.3 
0.5 
0.3 
0.6 
0.1 
4 .9 
0 *2 
0.3 
1.0 
0.6 
0.1 
0.1 
0 * 0 
0 . 4 
0.3 
0.2 
0.7 
0.0 
0 3 
0:; 
0.6 
0.6 

2.17 
7.83 
8.45 

12.11 
7.42 
2 > . 0 '7 
3.34 
8.71 
2.92 

27.73 
1.61. 
6.51. 

30.76 
6.51 
4.18 
3.39 
4.68 
4.75 
6.43 
3.31 
4 .25 
3.70 

18.33 
8.61 

11.75 
10.62 

3.24 
9.92 
3.80 
9.37 
2 * 80 
9.06 
2.9F 
4.33 

- ..I - I .---- 
0 * 4 3.48 
0.5 11.83 
0.4 5.27 
0.4 2.53 
0.8 2.26 
0.4 ()3-@# 

=: Out of Range 
826OS.M Wed Auq 27 22:32:31 3.9Y-7 v-H8 Pacre 1 



Response Factor Report VT-I 3 

Compound 100 50 20 3.0 4 Avg 
_ - - - _. _. - _. _ - _ _ _ _ I _ I^ ._ _ _ . - __ _ _ _ _ _ _ _ I - - - - I - ". -. - I I ". I ~., .., I _ ".. - - - - - - _. - . - - - - - - 

1,2-Dichloropropane 0.324 0.3ca 0.308 0.298 0.314 0.3 
Methyl Methacrylate 0.244 0.233 0.220 0.210 0.193 0.2 
Bromodichloromethane 0.650 0.6G9 0.598 0.579 0.580 0.6 
Dibromomethane 0.309 0 -294 0.291 0.289 0.271 0.3 
2-Nitropropane 0.089 0.083 0.070 0.072 0.047 0.1 
2-Chloroethylvinyl et 0.130 0.119 0.097 0.092 0.073 0.1 
4-Methyl-2-Pentanone 0.376 0.367 0.331 0.331 0.309 0.3 
cis-1,3-Dichloroprope a.519 0.487 0.464 0.443 0.435 0.5 
Toluene 0.638 0.609 0.604 0.599 0.576 0.6 
trans-1,3-Dichloropro 0.461 0.417 0.386 0.362 0.349 0.4 
Ethyl Methacrylate 0.494 0.482 0.444 0.434 0.365 0.4 
1,1,2-Trichloroethane 0.332 0.324 0.319 0.313 0.284 0.3 
1,2-Dibromoethane (ED 0.451 0.437 0.423 0.406 0.387 0.4 
Toluene-d8 1.048 1.042 1.025 0.983 0.946 X.0 
Bromofluorobenzene 0.652 0.670 0.671 0.662 0.612 0.7 

Chlorobenzene-d5 __-----ll-^lllll ISTD----- ----- 

2-Hexanone 0.286 0.270 0.249 0.238 0.191 
1,3-Dichloropropane 0.693 0.654 0.622 0.583 0.592 
Tetrachloroethene 0.570 0.620 0.543 0.494 0.495 
Chlorodibromomethane 0.662 0.612 0.588 0.530 0 .523 
l-Chlorohexane 0.585 0.546 0.508 0.464 0.466 
Chlorobenzene 1.022 0.980 0.951 0.907 0.910 
1,1,1,2-Tetrachloroet 0.533 0.497 0.464 0.423 0.419 
Ethylbenzene 0.458 0.449 0.446 0.378 0.403 
m&p Xylenes 0.659 0.624 0.608 0.596 0.589 
o-Xylene 0.625 0.578 0.571 0.527 0.520 
Xylenes (total) 0.668 0.627 0.614 0.577 0.573 
Styrene - 1.051 1.005 0.968 0.888 0.848 
Bromoform‘ r . ,0.508 0.470 0.427 0.390 0.376 

1,4-Dichlorobenzene-d ----------------ISTD---------. 

Isopropylbendene 2.458 2.641 2.616 2.653 2.500 
1,1,2.,2-Tetrachloroet 1.029 1.012 0.991 1.014 0.964 

-2,.;2,3-Trichloropropan 0.814 0.800 0.839 0.854 0.756 
trans-1,4-Dichloro-2- 0.171 0.146 0.109 0.104.'0.088 
n-Propylbenzene 2.797 3.490 3.528 3.621 3.427 
Bromobenzene 0.814 0.801 0.767 0.781 0.732 
1. , 3 , 5-Trimethylbenzen 2.372 2.514 2.521 2.688 2.479 
2-Chlorotoluene 1.657 1.8'73 2.052 2.164 1.981 
4-Chlorotoluene 2.454 2.918 2.686 2.607 2.666 
tert-Butylbenzene 1.967 I.952 1.978 2.016 1.930 
1,2,4-Trimethylbenzen 2.342 2.548 2.541 2.589 2.537 
Pentachloroethane 0.528 0.421 0.303 0.407 0.395 

--- 

--- 

--- 
0 -2 
0.6 
0.6 
0.6 
0.5 
1 . (3 
0.5 
0.4 
0.6 
0.6 
0.6 
1.0 
0.4 

---, 
2. 6 
1.0 
0.8 
0.1 
3.4 
0.8 
2.5 
1.9 
2.7 
2.0 
2.5 
0.4 

-. - “” I. 

----- 

----- 

- - “. I - - 
13.16 
8.96 
4.81 
4.70 

22.36 
21.90 

8.16 
7.30 
3.63 

11.37 
11.45 

5.83 
5.99 
4.30 
3.74 

14.72 
7.23 

12.22 
9.117 

10.17 
53.1.0 

10.43 
8.13 
4.52 
7.55 
6.40 
a.73 

12.62 

3.44 
2.50 
4.67 

27.42 
9.76 
4 . 1. 0 
4.52 
9.92 
6.28 
1.63 
3.86 

19.48 





Eva1L:at.e Continuing Calibration Report 

Compound AvgRF CCRF 
--l.-l--- _--_____-______ ---- ---- -_""- .--------- - ------ 

Pentafluorobenzene 1.000 1.000 
Dichlorodifluoromethane 0.409 0.402 
Chloromethane 0.222 0.202 
Vinyl Chloride 0 * 183 0.205 2 
Bromomethane .a 0.177 0.153 
Chloroethane 0.153 0.175 
Trichlorofluoromethane 0.732 0.856 
Ethyl Ether 0.189 0.000 
kcrolein 0.023 0.000 
1,1,2-Trichloro-l,l,2-trifl 0,584 0.000 

..Acetone 0.085 0.050 
l,l-Dichloroethene 0.269 0.281 
Acetonitrile 0.094 0.000 
Todomethane 0 * 253 0.000 
Ally1 Chloride 0.470 0.000 
Methylene Chloride 0.290 0.276 
Carbon Disulfide 0.625 0.735 
Acrylonitrilz 0.073 0.000 
Methyl. t-butyl ether 0.879 0.000 
Ethyl acetate 0.188 0.000 
trans-1 ,2-Dichloroethene 0.330 0.323 
Diisopropyl ether 0.996 0.000 
l,l-Dichloroethane 0.555 0.531 
Vinyl acetate 0.092 0.000 
2-Butanone . 0.123 0.092 
Pcopionitrile I- .' 0.027 0.000 
2,2-Dichloroprdq~e 0.395 0.452 
cis-l.,2-Dichloroethene 0.331 0.340 
Methacrylonitrile 0.189 0.000 
Chloroform 0.676 0.660 
Isobutyl-Alcohol 0.012 0.000 
Bromochloromethane 0.196 0.189 
Tetrahydrofuran 0.0?6 tl.000 
T:i,ihromofluoromethiine 0.585 0.574 
l,l,i-Trjchloroethane 0.639 0.659 

1,4-Difluorobenzene 
l,l.-Uichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane-d4 
1,2-Dichloroethane 
Benzene 

1. a00 1.000 
0.430 0.448 
0.461 0.5OL 
0.368 0.336 
0.402 0.372 
0.839 0.825 

%Dev 
--_------ 

0.0 
1.6 
9 . 0 

-12.0 
13.4 

-13.8 
-16.8 
lOO.O# 
100.0# 
lOO.O# 

40.9# 
- 4 . 7 

lOO.O# 
lOO.O# 
lOO.O# 

5.1 
-18.0 
100.3# 
lOO.O# 
lOO.O# 

2.1 
lOO.O# 

4.2 
lOO.O# 

25.0 
lOO.O# 
-14.3 

-2.6 
lOO.O# 

2.3 
lOO.O# 

3.5 
lOO.O# 

2. 0 
- 3 . 1. 

Area% Dev iMin) 
"_ -. -, I. - "" I - - - - - 

101 0.01 
100 0.05 

96 0.00 
115 O.Ql 

85 0.07 
Il. 8 0.01 
117 0.01 

O# -5.GOH 
O# -5.88#1 
0# -5.88# . 

79 -0.01 
104 -0.02 

Q# -7.06# 
O# -6.92# 
Off -7.06# 

96 0.00 
117 0.03 

0# -7.66# 
O# -7.75# 
O# -7.73H 

97 0.03 
O# -8.82# 

95 0.00 
0# -8.95# 

70 0.02 
0# -10.27# 

108 0.00 
102 0.00 

O# -10.71# 
96 0.02 

O# -10.84# 
9G 0.01 

O# -11.37# 
96 0.00 

101 0.00 

0.0 100 0.01 
-4.2 104 0.02 
-6.8 102 -0.02 

8.9 87 0.00 
7.5 93 0.01 
1.7 99 0.01 

11___~_1_-__1---__--------------------------------------~------ 

: 2: 
‘i = Cl!~t elf Ranc7e 

~$3 ~~-~s.- - I. 



I ------- --“.-.“.----.“-- -------- -1-1 
T CB I.1 t 0 f R a 13 CT f.ii 



Compound 
.1----_-_114__-__---_-11-1-1- 

tert-Butylbcnzene 
X,2,4-Trimethylbenzene 
Pentachloroethane 
set-Butylbenzene . 
p-Isopropyltoluene a 
1,3-Dichlorobenzene 
1,2,3-Trimethylbenzene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,,2-Dichlorobenzene 

+1,2:Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

AvgRF 
_-_--- 
1.969 
2.511 
0.411 
3.321 
2.840 
1.358 
2.410 
1.571 
2.791 
1.384 
0.273 
1.119 
0.G3.3 
2.241 
1.092 

CCRF %DC?V Area% Dev(Min) 
_--_______--_-_----------------- 

1.845 6.3 101 0.00 
2.384 5.1 100 0.00 
0.000 lOO.O# O# -24.67# 
3.377 -1.7 107 0.00 
2.818 0.8 102 0.00 

* I.7 lo&# -2";ygs## 
lOO.O# 

1.463 6.9 102 0.00 
2.750 1.5 103 0.00 
1.279 7.6 99 0.00 
0.229 16.2 85 -0.01 
1.056 5.G 101 -0.02 
0.635 -3.6 124 -0.02 '. 
1.986 11.4 90 -0.02 
0.992 9.2 97 -0.02 

_-_______________--_-------------------------------------------- 

030~08”$- 
:1 i 
.’ : c-l1,+- nF r? 7 ? ,7‘9 c!D.PP v c! c;, 1 t-~ -.I n f-v--P I c- p,v+ ..” r-1 



--- 



Min. RRF 0.000 Min. Rel. Area : 
Ma?< a . RRF Dev : 40% Max. Rel. Area : 

Trichloroethene 
1,2-Dichloropropane 
Methyl Methacrylate 
Bromodichloromethane 
Dibromomethane 
2-Nitropropane a a 
2-Chloroethylvinyl ether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Tol.uene 
trans-1,3-Dichloropropene 
Ethyl Methacrylate 

"1,1,2-Trichloroethane 
1,2-Dibromoethane (EDB) 
Toluene-d8 
Bromofluorobenzene 

Chlorobenzene-d5 
2-Hexanone 
1,3-Dichloropropane 
Tetrachloroethene 
Chlorodibromomethane 
I-Chlorohexane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl-benzene 
m&p Xylenes i I 
o-Xylene 
Xylenes (total) 
Styrene 
Bromoform 

iii-Dichiorobenzene-d4 
lsopropylbenzene 
1,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
n-Propylbenzene 
Bromobenzene 
1,3,5-Trimethylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

--- 
AvgRF 

.----- 
0.382 
0.311 
0.220 
0.603 
0.291 
0.072 
0.102 
0.343 
0.470 
0.605 
0.395 
0.444 
0.314 
0.421 
1.009 
0.653 

CCRF 
-------__ 

0.421 
0.317 
0.2.14 
0.634 
0.301 
0.065 
0.086 
0.239 
0.548 
0.662 
0.478 
0.451. 
0.324 
0.444 
1.051 
0.709 

-lQ.O :!. 14 
-2 ‘2. . _ 105 

3 7 
-;:I2 

94 
106 

-3.6 105 
9.5 80 

15.6 74 
30.3 66 

-16.8 115 
-9.3 111 

-2LI.o 1. 1. 7 
-1.6 96 
-3.0 102 
-5.5 104 
-4.2 103 
-8.6 108 

1. (j 0 IQ 1.000 0.0 I 0 3 
0.247 0.165 33.2 63 
0.629 0.710 -13.0 112 
0.564 0.621 -10.1 103 
0.583 0.623 -6.9 105 
0.514 0.650 -26.5 122 
0.954 1.111 -16.5 117 
0.467 0.519 -11.0 107 
0.427 0.448 -4.9 103 
0.615 0.686 -11.6 113 
0.564 0.634 -12.3 113 
0.612 0.676 -10,s 111 
0.952 1.116 -17.2 11.4 
0.434 0.433 0.4 95 

1.000 1.000 
2.574 3.021 
1 002 
0:823 

0.896 
0.776 

0.123 0.120 
3.373 3.576 
0.779 0.815 
2.514 2.654 
1.945 2.041 
2.666 3.160 

0.0 107 
-17.4 123 

10.5 95 
4.5 104 
2 5 

-6:0 
89 

110 
-4.7 109 
-5.5 113 
-4.9 117 

-18.5 116 
__-_--l-l_-__--_-------------- __--- ------ ““-----_--- 

'ti) = Out of Range 
.'H6B3381 .D 8260S.M Fri Sep 12 16:09:25 1997 

R.T. Dev 0 . 50mi.r-1 

0.03 
0.00 
0.00 
0.01 
0.02 
0.00 
0.01 
0.00 
0.00 
O.OQ 
0.00 
0.01 
0.00 
0.00 
0.01 
0.00 

0 . 0 2. 
0.00 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.01 
0.01 
0.00 

0.00 
-0.02 

0.00 
O.OQ 
0.00 
0.00 

-0.01 
-0.01 
-0.01 

0.00 



-- 



ERF 0.000 Min. Rel. Area : 2 e, % Max. R.T. Dev 0 .50min 
RRF' De-kJ : 40% Max. F?el. Area : 300% 

AvgRF CCRF %Dev Area% Dev(min) 
_ll-----------------------------------~ .-__ - 

Compound 
.-----____----------I_______ 
Pentafluorobenzene 
Dichlorodifluoromethane 
Chloromethane 
Vinyl. Chloride 
Bromomethane 
Chloroethane 

?. 
.A 

Trichlorofluoromethane 
Ethyl Ether 
Acrolein 
1,1,2-Trichloro-l,l,2-trifl 
Acetone 
l,l-Dichlaroethene 
Acetonitrile 
Iodomethane 
Ally1 Chloride 
Methylene Chloride 
Carbon Disulfide 
Acrvlonitrile 
Methyl t-butyl ether 
Ethyl acetate 
trans-l.,2-Dichloroethene 
Diisopropyl ether 
l,l-Dichloroethane 
Vinyl acetate 
2-Butanone 
Propionitrile 
2,:2-Dichlokopropane . . 
cis-X,2-Dichloroethene 
Methacrylonitrile 
Chloroform 
Isobutyl Alcohol 
Bromochloromethane 
Tekka'hydrofuran 
Dibromofluoromethane 
1,1,X-Trichloroethane 

1.000 1.000 
0.409 0.295 
0.222 0.163 
0.183 0.177 
0.177 0.208 
0.153 0.157 
0.732 0.668 
0.189 0.191 
0.023 0.024 
0.584 0.643 
0.085 0.065 
0.269 0.298 
0.094 0.068 
0.253 0.362 
0.470 0.340 
0.290 0.326 
0.625 0.699 
0.073 0.061 
0.879 0.915 
0.188 0.177 
0.330 0.354 
0.996 0.917 
0.555 0.624 
0 * 092 0.086 
0.123 0.100 
0.027 0.026 
0.395 0.579 
0.331 0.393 
0.189 0.209 
0.6'76 0.754 
0.012 0.009 
0.196 0.233 
0.076 0.055 
0.585 0.572 
0.639 0.719 

3.3 108 
-17.4 124 

-2.2 115 
8.8 99 

-1.3 108 
-2.7 106 

-10.0 113 
23.1. 111 

-11.0 119 
27.8 78 

-43.0# 118 
27.8 78 

-12.4 126 
-11.9 1.2 0 

16.6 89 
-4.1 109 

5.9 98 
-7.2 115 

7.9 103 
-12.4 Il.21 

6.0 133 
19.1 82 

95 
150 
127 

-10.8 142 
-11.6 119 

24.0 89 
-18.9 128 

27.9 77 
2.3 103 

-12.5 1. 19 

1.000 1.000 0.0 112 
0.430 0.497 -15.5 128 
0.461 0.514 -11.5 116 
0.368 0.335 9.1 37 
0.402 0.451 -12.1 126 
0.839 0.8965 -6.8 119 _l--__l_---_--_-l------------------------- -----------------l--__II_ 

( if ! = Out of Range, 
YH 8 I3 3 4 0 1 . D 8260S.M Fri Sep 12 16:44:18 1997 RPTI 

1,4-Difluorobenzene 
l,l-Dichloropropene 
Carbon Tetrachloride 
1,2-Dichloroethane-d4 
1,2-Dichloroethane 
Benzene 

0.02 
0.01 
0.00 
0.00 
0.00 
0.01 
.". - - -- 

Page 1 

--- 



- 



Min . RRF 0.000 Min. Rel. Area : 
Max . RRF Dev : 40% Max. Rel. Area : 

Compound AVCJRF 
----_------ --.---------- -------_---------- 

tert-Butylbenzene 1.969 
1,2,4-Trimethylbenzene 2 * 5:11 
Pentachloroethane 0.411 
set-Butylbenzene 3.321 
p-lsopropyltoluene 2.840 
J,3-Dichlorobenzene c 1.358 
1,2,3-Trimethylbenzene 2.410 
1,4-Dichlorobenzene 1.571 
n-Butylbenzene 2.731 
1,2-Dichlorobenzene 1.384 
1,2-Dibromo-3-chloropropane 0.273 
1,2,4-Trichlorobenzene 1.119 

: Hexachlorobutadiene 0.61.3 
Naphthalene 2 . 2 Li "1 
1,2,3-Trichlorobenzene 1.092 

20% Max. R.T. Dev 0.5Om.i.n 
300% 

CCRF %Dev Area% Devjmin) 
_-------------------__I__ ----- "^_ 

2.091 -6.2 127 0.00 
2.642 -5.2 123 0.00 
0.543 -32.2 153 -0.02 
3.489 -5.1 124 0.00 
2.985 -5.1 121 0.00 
1.521 -11.9 131. 0.00 
2.638 -9.4 127 -0.02 
1.654 -5.3 128 -0.02 
2.892 -3.6 121 0.00 
1.532 -10.7 3. 3 2 0.00 
0.256 6.2 107 -0.02 
1.088 2.8 1 .17 -0.02 
0.558 8.9 122 -0.02 
2.154 3.9 109 -0.0% 
1.030 5.6 113 -0.03 

~~__-_-----_--_-----~~--------------------------------- l^lll---_---_-l--l- 

i:t 'I ,/ = out of Range SPCC'S out = 0 CCC'S out = 0 
i!BB3403.D 8260S.M Fri Sep 12 16:44:24 1997 RPTZ Page 3 



i------.-i---” ..-- ---- -I.- - I--- ---l------P- -II- -1---- 
- - - - - - ..I - - --I I -I “. - - - I I” - ._ - - - 

d 



I ^_-I___-_-"_"^-__-^__ 
I,I-Di.chloroethene 
Lenzene 
'T'L-ichloroethene 
rroluene 
?hl.olrobenzene 
--------_--------- 

-- 

Date Sampled : 

Project : Method : 826OS.M 

" I -- - - - - - I .- I _ - - ~- - - - - - - -I - - ".. I- - - - - - - - I - - - - - - - - _. .- - - - - ._ _ ""- "_ _ 
Sample Spike Spike Dup Spike DUP RPD QC Limits 

Cone Added Res Res %R&?C %Rpc RP'D % Ret 
_I_"~___---- -.._ - -------- - .--- --~---.I-.I---__--_----_,.-"" -__- ", 

0.0 50 45 d -,> a9 93 4 20 '?4.-1.?8 
0.0 50 46 i6 91 9 1 0 2 0 78-119 
0.0 50 4 5 45 89 90 0 20 72-122 
0.0 50 48 4 8 96 95 1 20 73-130 
0.0 50 50 49 99 97 2 20 69-139 

_1_1__1_--_-1_----------------------------------------- 

z 

* - Indicates values outside of QC limits 

--- _ 

-8 Spi.ke Recovery Report VK8B3403.D Page 1 
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Lab Name: Ii.4 L:SBoR,~?‘~roRIES c:orltr:lcr: _- 

-__ j151w-Ill_l 

Lsb Code: EA ENCi Case No.: Method: srxi No.: 

Matrix: (soil/water) SOIL i.Ab SXirtlFk ID: \‘n7(:)5) 1 13 

Sample wt!voI: 5.0 (g/mL.) G Lab File ID: VI-18B.~382.1> 

Level : (low/“med) LOW Date Received: - 

% Moisture: not dcc. 0 Date: A.r~;ll~~~~ed: !A ‘)!I 1 !W 

GC column: KTX 502.2 ID: 0.53 (mm) Dilution Factor: 1 .U 

Soil Extract Volume: CuLi Soil Aliouot Volume: (ULi . 

CAS No. Compound 

Concentration Units: 

(ug/L or ug/Kg) @Kg Q 

1 1-Dichlorocth 



4lP 



CAS No. 

lx-7 I-8 

: 

Compound 
T’, 

Dichlorodifluoromethane 

Concentration Units: 

(ugtl, or u&Kg) ug/Kg ii’.” Q 
._ .__ ..--. ..-. 

I 5.-. ~:.L:-- I v. 

174-9’7-5 Bromochloromethane I 5 I u I 

m&a Xvlenes 

Page I of 2 
FORM I VOA 3/W 
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