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Pennsylvania Department of Environmental Protection 
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Dear Pam: 

Sub-j : FINAL REPORT ON PERFORMANCE OE' VACUUM-ENHANCED LNAPL RECO'v'KRU SYS1:'E:M 
FOR CALENDAR YEAR 2000 AT NAVY FUEL FARM; NASJRH WILLOW GROVE, PA 

The Navy is enclosing a Final Report regarding System Performance of the 
LNAPL Recovery System that was installed at the Navy's Fuel Farm (IF. Site 
10) . Installation of the full-scale LNAPL Recovery System was completed in 
January 1998 and, to date, the system has continued to be operational. This 
report summarizes and describes the system's performance for the year of 
operation covering the period from January 2000 until December 2000. 

the report will conclude that, although the LNAPL Recovery System 
continues to yield free produc-t, the eff,~cti~~eness of the system has been 
significantly reduced. Therefore, the Navy is recommending that the vacuum 
enhanced portion of the treatment system be discontinued for a period of 
time. During that time, recovery of free product will continue using more 
passive techniques such as bailing or absorbent pillows, and then compare 
the rates of recovery. 

In addition, the groundwater extraction portion of the system has 
continued to extract and trea.t groundwater contaminated with low levels of 
BTEX compounds. Graphs that have been incorporated into this report will 
show tha,t the influent concentrations of these BTEX compounds have gradually 
reduced over time. Therefore, the Navy would also like to explore the 
possibility of closing this site out under the ACT 2 req,uicements of PADEP's 
Land Recycling Program and would appreciate any comments that you may have 
regarding this issue. 

If you have any questions or would like to discuss ,the enclosed document 
further, please call me at (610) 595-0567, extension 163. 

Sincerely, 

JAMES L. COLTER 
Remedial Project Manager 
By direction of the 
Commanding Officer 

Enc losure: (1) LNAPL System Performance Report for Calendar Year 2000 
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The Navy is enclosing a Final Report regarding System Performance of the 
LNAFL Recovery System that was installed at the Navy's Fuel Farm (IR Site 
10). Installation of the full-scale LNAPL Recovery System was completed in 
January 1998 and, to date, the system has continued to be operational. This 
report summarizes and describes the system's performance for the year of 
operation covering the period from January 2000 until December 2000. 

The report will conclude that, although the LNAPL Recovery System 
continues to yield free product, the effectiveness of the system has been 
significantly reduced. Therefore, the Navy is recommending that the vacuum 
enhanced portion of the treatment system be discontinued for a period of 
time. During that time, recovery of free product will continue using more 
passive techniques such as bailing or absorbent pillows, and then compare 
the rates of recovery. 

In addition, the groundwater extraction portion of the system has 
continued to extract and treat groundwater contaminated with low levels of 
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1.1 OBJECTIVE 

Under contra& number N62472-92 19- 1296, CT0 No. 0074, a Vacuum Enhanced Light Non- 

Aqueous Phase Liqui,d (LNAPL) and Ground-Water Recovery and Treatment System has been 

operating at the Navy Fuel Farm, Naval Air Station Joint ‘Reserve :Base (NASJIU.3) Willow 

Gr~vc. Figure 1-I is a. site location map and Figure 1-2 is a site map of the Navy Fuel Farm. 

The objective of the report is to evalt&e the remediation systems effectiveness at achieving the 

Remedial Action Objective for the site. The Remedial Action Objective is the removal of 

recoverable LNAPL from the subsurfkc. The comparison of the gauging data and ground-water 

,ulalytical data coilccted during the last year of operation with historical site data is used to 

evaluate system effcctivencss. ‘Records of LNa4PL recovery will be used to assess the continuing 

effectiveness ofthe remediation system. Historical dafa from the site has been collected from the 

following documents: 

EA ‘Engineering, Scienc.e, and Te&nology, Inc. 1993 lal’e!*ir~? Rqnrt 011 
Iitvestigntiotu, Nmg~ Fuel Fitrm, R’iil01.v Grwve AMY. ContrW Numbes N62472- 
91-D-1449. September. 

‘EA Engineering, Science, and Technology, Inc. I997 Snnzpliqg AMcI’ AnnLpi,s Plartx 
For Remedial A&m At The Naval Air SkWm Joint Ke,sen?e .Rms, WiIlotv Grove, 
lfor.sham .Townslaip, Petmsylva~~ia. Contract Number NG2472-92-D- 1296. 
CIontract Task Order Number 0074. 20 August. 

- . - - - “ . -  - - - -  - - “ - 1 1 - - . . - “ - . “ - . . . ”  - . - .  -. l- l .“-...- l-.-_~~ “-1.- 
NASJR.R Willow Grove, Navy Puel Fnrm System Performance Icport 

January 2000 to December 2000 



EA Engincelhig, Science, and ‘kchmlogy, Tnc. 2 March 200 I .-_“_-.--ll ll_^_ll_-^-^.“...“.“l”-“-.~..“-“.”- .^ -....-” ..--. - -.....” ..._” “_..“__l__“_-- 

1.2 SCOPE OF WORK 

This report presents the system monitoring and ground-water gauging results collected during the 

third year of operation of the Vacuum Enhanced LNAPL and Ground-Water Recovery and 

Treatment System at the Navy Fuel Farm, ‘NASJRB Willow Grow (January 2000 through 

December 2000). Recommendations for improving the remediation system arc also included 

along with predicted yearly operation and maintenance costs for the existing remediation system. 

1.3 ORGANIZATION OF THE R.EPORT 

This Report on System Performance is comprised of the text, tables and figures in Chapters 1 

through 4, and Appendices A through C. The four chapters in this report include: 

Chapter 1: Introduction - Objective, scope and organization of this report. 

--.-l~..- I---- 
NASJW Willow Grove, Navy .Fuel Farm System Pesfwmaucc Report 

January 2000 to December 2000 



Chapter 2: Ground-Water Gauging Data - Compares historical ground-water 
gauging a.nd LNAPL, occurrence data to data collect.ed in 2000. 

Clhapter 3 : System Operations - Evaluat.es system operation for the third year 
and recommends cha.nges to the remedial system. Anticipated 
mnual operation costs arc also cvaluatcd. 

Chapter 4: Conclusions and Recommendations - Summarizes the conclusions 
drawn about system cffccti.vcness, system improvements, and 
annual operation 60x&. 

1.4 SITE I-IXSTORJ 

From 1950 to 1991, two partially buried 2 1 O,OOO-gal .IP-4/P-5 aviation fuel tanks (Tank 

Nos. 115 and 11.6) wcrc located at the Navy Fuel Farm. A SOO-gal underground waste oil tank 

and an underground diesel fuel tank wcrc also located at the southwestern corner of the site. 

In I%!%, a. release occurred when Tank ‘No. 1 ES was overfilled and fuel flowed .from the vent 

pipe onto the ground. The event was attributed to faulty gauges that regi.stered less fuel than was 

actually present. During this same year, a utility trench was excavated along the western 

boundary of the site and LNA.PL 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 f&l tanks. 

In Marc,h 1989, P-5 jet fuel was detected emanating from two patches of dead grass to the west 

of Tank No. 115. As a result, it was decided to empty and remove these tanks. Removal 

occurred in 1991. During this time the waste oil and diesel fuel USTs were also 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. 

FoIlowing the c,ompletion of removal activities, a new AST system was installed to the east o:f 

the former tank field location. The new tank system at the Navy Fuel Farm consists of 

aboveground steel tanks set in a c.oncrete berm. The Navy currently stores potassium acetate in 

the new 40,000-gal AST. One of the 2 l O,OOO-gal ASTs is connected to the boiler house, 

-“lll.--..“.l”l_. 
System Perfrrrmance Report 
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Building 6, with an underground pipeline and holds #2 fuel oil. The second 2 10,000~gal AST 

remains empty. 

The Navy performed a pilot study (March 1994 to October 1996) 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 proceeded with the expansion of the Vacuum-Enhanced 

LNAPL and Ground Water Recovery and Treatment System to include recovery from three 

wells (NFFW-ZR, NICFW-14, and NFFW- 15). The expansion was completed in January 1998 

and operation of the remedial action commenced. The system has been operating for three years 

and this Report on System Performance assesses system operation for the third year (January 

2000 to December 2000). 

1.5 YREVIOlJS HW’ES’I’l’GATIONS 

Severa.l investigations have been conducted at the Navy Fuel Farm. The Vacuum Enhanced 

LNAPL and Ground-Water Recovery and Treatment System was installed as a result of the 

following reports and regulations: 

Draft Appendix B, Soil Vapor Contaminant Assessment a.t NAS Willow 
Grove. (EA December, 198Sb). 

interim Report, Electromagnetic Survey, Soil Vapor Contaminant 
Assessment, and R.eviscd Field Sampling Plan for Site Inspection Studies at 
NA.S Willow Grove. (EA March, 1989a). 

Final Report, Environmental Test .Horing Investigation at the Navy Fuel Farm, 
NAS Willow Grove, Horsham Township, Pennsylvania. (EA June, 1989a) 

Final Report, Site inspcctinn St.udies at NAS Willow Grove, Hot-sham 
Township, Pennsylvania. Volumes T and II,. (EA May, I 990 j 

Final Interim Report on Investigations at the Navy Fuel Farm, NAS Willow 
Grove, November 1990 - July 1991. (EA November, 1991.). 

Commonwealth of Pennsylvania Department of :Environ.mental Resources, 
Ground Water Quality Protection Strategy. (PADER February, 1992). 

‘NASJRR Willow Grove, ?$wy Fuel Farm System Performance Report 
January 2000 to December 2000 
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Title 25 - Pennsylvania Code Chapter 245 Subchapter D, Storage Tanks; 
Corrective Action. August. Commonwealth of Pennsylvania, Environmental 
Quality Board (EQB 1.993). 

Final Report of interim Site Investigations, Navy Fuel Farm - Willow Grove 
NAS. (EA September, 1993b). 

Final Pilot Study Repcxt, Product Recovery Pilot System at the Navy Fuel 
Farm, Naval Air Station Willow Grove, ETorsham Township Pennsylvania. 
(EA, November 1996). 

Remedial Action Engineering Work Plan for installation of Remedial A&ion 
System at Naval Air St&ion Joint Reserve Base, Willow Grove, Horsham 
Township, Pennsylvania. (EA, 3 duly 1997) 

Sampling and Analysis Plan for Remedial Action at the Na.vy Fuel Farm, 
Naval Air Station Joint Reserve Base Willow Grove, Horsham Township, 
Pennsylvania. @A, 20 August 1907) 

Sampling and Analysis Report for Remedial Action at the N’avy Fuel Fatm, 
Naval Air Station Joint Reserve Base Willow Grove, Horsham Township, 
Penrxyl~vania. (EA, 1 I .Junc 1998) 

Operation and Maintenance .Mmual for the Vacuum Enhanced LNAPL and 
Ground-Water Recovery System at Navy Fuel Farm, ‘Naval Air Station doint 
Reserve Base Willow Grove, ‘Horsham Township, Pennsylvania. (EA, 
October 19%) 

_-- -.“..-.,_ 
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2. GR(3C!NIhWATER ANI) LNAPL GAUGING DATA 

This c.hapter presents and evaluates the semediation system’s effec.tivcness at- achieving the 

Rcrncdial Action. Obj active based on the analysis of ground-water and LNAPL gauging at the 

Navy Fuel Farm Section 2.1 pttcsents historical gaugi.ng data and Section 2.2 presents the 

gauging data collected during the third year of the rcrnedi,ation systems operation. 

2.1 .HISTORICAl., GROUND-WATER AND LNAI’L Gq’UGING DATA 

Ground-water level and LNAPL occurrence gauging data has been collected from the site 

monitoring wells since ‘March 1994 and is presented in Appendix A. Regional ground-water 

flow direction has consistelxtly been. toward t.he north-northcast as illustrated in the following 

figUITS: 

l Figure 2-l shows potentiormtrie surface, or water table clevatian, on 4 April 1994 prior to 

the operation of the pilot system. 

l Figure 2-2 shows potentiometric surface on 8 December 1995 during the operation of the 

pilot system. This figure indicates that the pilot. system intenxpts ground water and LNAPL 

flow fz-om the area of the release (ITanks I I5 and 1.16). 

l Figure 2-3 shows potentiometric surface on 2 1 May 18% during the operati,on of the current 

remedial system. l3i.s figure indicates that the size of the cone of depression has increased 

and flow from the Carla o.F the release (Tanks 115 and I 16) is toward the recovery weTIs. 

The gauging data also indicates a relationship between water table elevation and LNAPL 

occurrence. During periods of high water table elevation, LNAPL is present in only a few 

monitoring wells. During periods of low water table elevation, the occurrence of LNAP’L 

“_“ -  . . “ - . l - .~~.  
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increases, both in. extent and i.n thickness of the LNAPL layer observed in the monitoring wells. 

The following fjgures illustrate this relationship: 

l Figure 2-4 is an isopach, or LNAPL thickness, map from 4 April 1994 during a period of 

high water table elevation. LNAE’L was present in only one well (NFFW-6). 

l Figure 2-5 shows L.NAP.L thickness on 2 1 Dcccmbcr 1904 during a period of low w&x table 

elevation. This figure indicates that LNAPI., is present in several monitoring wells. It also 

indicates that the operation of the pilot system in NFFW-2R has caused LNAPL. t.o collect 

around the recovery well. 

8 Figure 2-6 shows the LNAPL thick.ness on 2 1 May 19% during a high water table elevation 

period. This figure indicates that L,NAPL is present, only in the recovery wells where the 

water table is being depressed by the remediation system. 

2.2 CURRENT GROUND-WATER AN.D LNAPL GAUGING DATA 

Three rounds of ground-water level and LNAPL gauging were conducted on the I9 monitoring 

wells at the Navy Fuel Farm in 2000. The gauging data are presented in Appendix A. Figures 

2-7 and 2-S show the potentiometric surface maps of the ground water at the Navy Fuel Farm on 

11 February 2000 and 26 October 2000, which are considered representative ofperiods of high 

and low water table elevations, respectively. Ground-water flow remains northeasterly with a 

cone of depression apparent around NFFW-2R, NFFW-14 and NFFW- 16. The cone of 

depression created by the recovery wells is directly down gradient from the release area (former 

tanks 115 and 116) and aids in drawing LNAPL into the recovery wells. The potentiomet.ric 

surface maps are consistent with historical data. 

Figure 2-9 is an isopacb map showing the occurrence and thickness of LNAPL in. the monitoring 

wells on 1 1 February 2000. No LNAPL was gauged in any of the site wells during the gauging 

event of 26 October 2000, a.nd an isopach map for this date was not prepared. The 1. I February 
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I 
2000 gauging event was conducted during a period of high water ttible elevat.ion and only small 

amounts of’product wese present in the recovery wells. The LNAPL gauging data collected in 

2000 is consistent with historical data. 
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3. SYSTEM OPERATIONS 

The Vacuum Enhanced ‘LNAPL and Ground-Water R.ecovery and Treatment System has been 

operating since 9 January 1998. As construction ofdiffcrcnt components of the system was 

compIetcd the components were acti~vated. The ground-water recovcryltreatment, LNAPL 

r~covcry, and vapor extraction systems were operating by 9 February 1998. The Genesis 

SCADA system was not completely operatjonal ur~til 17 April 199X. System data recorded in 

2000 is presented in Table 3-2 and Appendix B. Appendix B also includes the operational data 

from the start-up of the system in I998 through 2000. 

This chapter reviews the third year of the remediation systems operation. The Vacuum 

Enhanced LNAPL and Ground-Water Recovery and Treatment System review is divided into the 

three components of the system which opctrate independently of each other. These conzponents: 

the ground-water recovery and treatment system, the LNAPI, recovery system, and the vapot 

recovery and treatment system are reviewed in Sections 3.1) 3.2, and 3.3 respectivc1.y. Each 

section includes a review of system operations and recommendations associated with the 

continuing operation of the component. Section 3.4 is the projected an.nual operating costs for 

the Vacuum Enhanced LNAPL and Ground-‘Water Recovery and Treatment System. 

3.1 

3.‘1. 

GROUND-WATER RECOVERY AND TREATMENT SYSTEM 

1 System Operation 

Between 30 December 1999 and 1.8 December 2000, the ground-water recovery and treatment 

system has recovered and treated approximately 1.,437,490 gallons of ground wattcr from wells 

N’FFW-2R, N’FFW-14, and NFEW-16. Between ‘I 3-26 July 2000, the system was not. operable 

due to a malfunctioning module on the programmable logic controollcr (PLC), most likely as the 

result of a lightning strike. During the rest of the year the ground-water recovery system 

operated continuously except for short periods during power outages or shrrtdowns for rout.ine 

O&M. 

__~-...lll_-.-^l”- l__l-” 
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Dissolved phase hydrocarbons recovered with the ground water from 30 December 1999 to 18 

December 2000 was the equivalent ofO.8 gallons of LNAPL (Table 3-l). The treated ground 

water is discharged to the base wastewater treatment system. 

Ground-water level gaging data (January 2000 through December 2f~OO), Smtion 2-2, indicates 

that the ground-water table is being depressed it1 the vicinity of the recovery wells. The 

depression of the ground-water table inducts tlow of LIWPL towds the recovery points and 

retards migration ofdissolved phase petroleum products past the recovery points, north of the 

site. 

3.1.2 System Sanq3Iing 

A total o F 35 ground-w&r samples were col Eected from bcfi)rc (influent), between, and after 

(effluent) the granular activated carbon (GAC) in the ‘water treatment system from 20 January 

2000 through 18 December 2000. The objective was to monitor breakthrough of the GAG and 

document pre-treatment of the wa.ter prior to discharge to the sanitary service. Table 3-2 

summarizes the analytical results and the excerpts from th.e laboratory report are included in 

Appendix C. The influent samples indicate that benzene concentrations ranged f?om below the 

laboratory detection limit (ND) to 350 kg/L; total BTEX concentration ranged from I 1 ygIIL, to 

2,760 k~g/L and naphthaiene concentration ranged from ND t,o an. estimated 2,100 klg/L. The 

between samples show that be.nzene was detected during the 23 October, 20 I\lovember, and 18 

December 2000 sampling events at 1 /.tg/L, 4 kg/L, and 2.9 big&,, respectively. Based on the 

results, it appeared that breakthrough had occurred in the lead carbon and the lead carbon was 

replaced in January 2001. 

in addition to evaluating treatment of the extracted grotmd water, the influent sample results can 

be used to assess the ground-water quality in the area influenced by the remedial system. The 

influent results indicate that throughout 2000, benzene and naphthalene consistently exceeded 

the Statewide IIumxn Health Standard .Medium Specific Concentration (.MSC) for used aquifers 

0 

with less than 2,500 m&L of total dissolved solids (TDS); the most stringent of the Pennsylvania 

I_.. 
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screening criteria. The MSCl for benzene and naphthalene are 5 pg/I, and 20 ~~g.k respectively. 

The REX was for both henzalle and naphthaknc was exceeded in 1 1 0C the 12 influent sa~-qles. 

:F~ztthermor~~ one of 12 sanzples exce.eded the MSCI for toluene (MSC=l ,000 k&L). However, as 

illustrated in Figure 3-1, the influcnt benzene concenkation has shown a decreasing trend since 

1998. 

3.1.3 Kecommettdatiotts 

The ground water;-ecovery system is operating as designed and has induced the flow of LNAPL, 

toward the rccovcry wells. However, as discussed in Section 3.2, the LNAPL recovery rate has 

decreased and vacuum-enhanced recovery may no longer be effective. Therefore, alternative 

.LNA.PL recovery methods should be c,onsidered and as a result the continued depression of the 

water table should also bc reevaluated. 

Influent sample resuks indicate a decreasing trend in conccntratons of petroleum hydrocarbons, 

however, the last site-wide ground-water-sampling event was conducted in 1997. At that time 

benzene and nal&halcne were reported in samples collected fi-om. 2 wells at concentrations 

exceeding the Statewide Human Health Standard in a.ccordance with Pennsylvania’s Land 

Recycling Program (25 Pa Code Chqtcr 250), commonly referred to as Act 2 (E.A 1998). To 

document current c.onditions and evaluate the cffe&iveness of continuing water table depression, 

current groun.d water conditions should be cvaluatcd. This could be accomplished by conducting 

another ground-water sampling and analysis event on the monitoring wel1.s at the Navy Fuel 

Farm. The ground-water samples should bc analyzed for volatile organic compounds (VOC). 

3.2 LNAPL RJKOVEKY SYSTEM 

3.2.1 System Operatioa 

During 2000 (I 2/30/99 through 1213 S/00), approximately 4 1.4 gallons ofLNA.PL was recovered 

at the Navy Fuel Farm. This is a 32 percent decrease from the 60.5 gallons recovered in 1999 

(12/21/98 through 12/30/99) and an 85 percent decrease in the 282. l? gallons recovered in 1998 

NASJRB Willow Grove, Navy Fuel Farm 
II___ -^.-“.._“--..“_ “-- 
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(?./021’98 through 1212 I J98). Ninety-seven percent. of the LN4P.L (4(>.3-gal) was recovered from 

well ‘NFFW-2R. The remaining LNAPL (1.1 -gal) was recovered from NFFW-‘14, and no 

LNAPL was rcc.overed from NFFW-16. LNAPL recovery from the individual recovery wells is 

det.aiJed on Table 3-J . As shown in Figure 3-2, T.;NAPL recovery in 2~000 was highest in the 

fourth quar-tcr with approximately 16 gallons of J,NAPI, rcc,overed. LNAPL recovery the rest o:f 

the year fluctuated from approximately 3 to I2 gallons of JLNAPL per quarter. Figure 3-3 shows 

quarterJy .LNAPL recovery per well for 2000 and Figure 3-4 SJIOWS the total LNAPL recovery 

per well since 1998. An examination of Table 3-1 indicates that the 68 percent of t.he LNAPL 

vverc recovered in 4 time periods as follows: 

Dates ~I. :LNAPL, Recovered 

2129JOO to 3/7/m - 3,3-gal 

3/2 1 AXI to 3/30/00 6.3~gal 

6/ 12iul to b/3 o/m 5.9~gal 

1 l/8/00 to 1 I/ t3/00 12.8-gal 

Operator observations indicated that these slugs ofproduct were rccovere<l during periods of low 

water table elevations 

LNAPL recovery was conducted throughout 2000 in wolf NFFW-212 except between 13-26 JuIy 

2000, when the system was not operable due to a malfunctioning PLC module. In addition to 

this time period, the LNAPL recovery pumps in wells NFFW-14 and NFFW-16 were not 

operable in March and early April when these pumps wore being repaired by the manufac.turcr. 

3.2.2 Recommendations 

As stated above, the annual LNAPL rec,overy rate has decreased significantly since system start- 

up in 1998. Comparisons of vacuum enhanced LNAPL recovery systems and convcntiona.l, or 

non-vacuum enhanced systems, indicate that initially vacuum enhanced systems recover more 

L,NAPL than conventional systems. Wowever, over time the recovery rate of a vacuum enhanced 

system will decrease and approach the LNAPL recovery rate of the conventional system. Based 

on ttlc 85 percent decrease in the annual recovery rate since 1998, it appears that continued 

vacuum enhanced recovery may not be significantly more effective than conventional recovery. 

..” _.-.. 
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Pm.---- 

As a result, it is recommended that the vacuum enhanced and -vapor recovery component of the 

system be shut down. Furthermore, since most of the LNA.PL is recovered in slugs during 

periods of low water table el.evation it is recommended that the LNAPL hc hand baikd from the 

recovery welfs. Hand baili.ng would recover the LNAPL that acc.umulates in the recovery wells 

and would climinak the high c,ost of product pump maintenance. LN.APL couid be bailed 

quarter1.y with several additional bail,ing events conducted throughout. tbe year during periods of 

low water table elevation and/or low rainfall. 

3.3 VAPOR RECOVERY AND TREATMENT SYSTEM 

3.3.1 System Operation 

,: 

The vapor recovery system recovered the equivalent of 1.58 gallons of vapor phase LNAPL in 

2000, the third year ofremedial system operation. However, this estimate is based on 

m 

measurements of extracted soil vapor using a photoionization detector (PID) in the ,field. This 

method ofmcasurement is intended for qualitative and not quantitative purposes. Therefore, this 

data and the estimate of vapor phase ‘LNA’PL, recovery must be used appropriately. The amount 

of LNAPL recovered fi-om the vapor phase has increased slightly from the first two years of 

operation (133-gal recovered in 1998, 137-gal recovered in 1999, and 15%gallons recovered in 

2000). 

The vapor recovery system complied with the requirements of the air discharge permit the entire 

operating period. The discharge permit requires a minimum chamber temperature of 1410” F 

and a m&mum effluent concentration of30EI ppm. Results of the monitoring of these system 

parameters are included in Table 3- 1. 

3.3.2 Recommendations 

As discussed in Seclion 3.2.2, vacuum enhanced recovery may no longer be more effective than 

I) 
conventional or non-vacuum enhanced LNAPL recovery. Therefore, it is recommended that the 

vapor recovery system be shut down as discussed in Section 3.2.2. 

-i%%3J’RB Wow Grove, Navy Fml Farm Systc?mGG-R~ 
January 2000 to Dccernher 2QOO 



The projected ana~~al operating cnsts for the remediation system arc based on the act,ual 

operation and maintc:llaace costs fir 1 W? and 2OtOO. The activities covered under the projected 

operating costs it~clude: 

l 

0 

l 

l 

E3iu~eekly O&M site visits. 
Monthly Refore, Retween, and Effluent samples from the grort~~chvater 
treatment system (36 samples per year) analyzed fbr BTEX md Naphthalene. 
Quarterly gauging of all site wells. 
Four unscheduled sE te visits. 
h4onthly system opernticm reports. 
A yearly Sysrem Performance Report. 
Disposal of5C)O gallons of LNhPL a year. 
Two change-outs of’the c.arbon vessels. 
Propane supply for if year. 

The cost for these tasks is estimated at $C,O,UOO. However, shutting down the vapor recovery 

and treatment system and operating the 1JWP.t recovery system under conventional or non- 

vmxum enhanced conditions could save 20-30 percent. These cost savings would result from 

eliminating the cost associated with providing propane as a.13 auxiliary fuel source fbr the thermal 

oxidizer. 
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4. coNcx,IIsIo’Ns 

The remedial acti.on objective for the Navy .Fuel Farm is LNAPTL recovery. Operational data was 

reviewed to assess the offcctiveness of the Vacuw~ I3~ha1xxc~ .I.,NA.PE., Recowry and GI-cmnd- 

Water Recovery and Trcatmcnt System. The following conclusions have been made through an 

examination of the performance of the remediation system: 

0 System operation has developed a cone of depression around the recovery wells and 

the system has captured and recovered LNAPL,. 

l Approximately 4 1 -gal of LNAPL was recovered in 2OC30. 

l LNAPL recovery has decreased si&~jficantly (85 percent’) since lW8. 

l In 2000, most of the LNAPL (68 percent) was recovered during periods of low water 

table cicvation and/or low rain’all. 

l Recoverable amounts of LNAPL remai.n in the subsurface. 

l Vacuum etimced LNAPL recovery may no longer be cost effective at this site. 

Based on the conclusions listed above, continued LNAPL recovery is appropriate. However, 

after 3 years of operation it is likely that the advantages o,f vacuum enhanced recovery are no 

longer being realized. Furthermore, future remedial efforts at this site should be conducted in 

accordance with Pennsylvania’s Land R.ec.ycling Program (25 Pa Code 2.501, more commonly 

,known as Act 2. Therefore, based on operational data ‘and regulatory requirements, the 

following actions are recommended: 

l Suspend operation of vacuum-enhanced recovery by shutting down the vapor 

recovery and treatment system. 

NASJM3 Willow Grove, Navy Fuel Pam System Perfoun&xx Report 
January 2000 to Dccembcr 2000 
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0 Collect grouncl-water samples fr0m site monitoring wells and analyze for VOC to 

document c’urrcnt conditions. 

l Continue LNA’PL recovery via water t.ablc depression and hand bailing on a quarterly 

basis with severa additional bding events conducted during periods of low water 

table elevation ados rainfdl. 

0 P~mue sitr: rernediationlclosure under Act. 2 with PADEP. 

These recommend&ions will minimize expenditures while the requirements for additional 

remedial actions under Ac.t 2 LUYJ assessed. 

-__11..-- 

NAS.lJU3 ‘Willow Grove, Navy Fuel Farm 
..-- -- 

System Performance Report 
.Tanuary 2000 to December 2000 
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APPE~NINX A 

GAUGING DATA 

Notes: 
- indicates that data is not available. 
* indicates that the product meters ran backwards due to the vacuum on the well. No 

product recovery information is available for this period. 



Well ID: NFFW-1 

TOG: 311.18 ft amsi 

Ground: 309.78 ft amsl 

Depth of Well: 28.88 ft bgs 

Depth to Screen 8.88 ft bgs 

0 - 

'otal LNAPL 

Recovered 

(WI) 

>epth To lepth l-a LNAPL Corrected LNAPL 

Gauge Date ILNAPL Water Iickness I?W Elevation iecovered 

(W m (ft) (ft amsl) (gal) 

-94 11.6r.J 0.00 299.58 

04/04194 11.90 0.00 299.28 

04106194 .12.12 0.00 299.06 

Q4fU7J94 12.30 0.00 298.88 

04112/94 ,12.63 0.00 298.35 

04/20/94 13.04 0.00 298.14 

04127194 13.31 0.00 297.87 

05/04194 14.'17 0.00 297.01 

05/12iG4 ,I420 0.00 296.98 

05113/'94 14.27 0.00 296*9l 

wIGi 14.54 0.00 296.64 

06/24/94 'I 5.35 0.00 295.83 

05127194 15.60 o.uo 295.58 

owo3194 '16.35 0.00 294.133 

06/'15/94 17.20 1721 0.00 293.98 

U6/'16/94 17.29 17.30 Cl.01 293.89 

w/o 1194 19.11 '19.16 0.05 292.06 

UT/ 13194 20.92 21 IO 0.18 290.24 0.25 

08/05/94 '17.42 0.00 293.76 

08/l 7/94 17.68 0.00 293.50 

08/30/94 16.20 0.00 294.98 

09/08l94 16.46 O.O(J 294.72 

09/14194 17.07 0.00 294.11 

Owl G/94 '17.53 0.00 293.65 

ow30194 17.88 0.00 293.30 

10117194 20.27 20.33 0.06 290.90 

1 O/25/94 21.42 21.56 0.14 289.74 

11/11/Y4 23.20 23.55 0.35 287.93 

11/22/94 23.22 23.56 0.34 287.92 

12/07/94 21.29 21.46 0.27 289.95 

1212'1194 19.46 19.70 0.24 291.69 

01/04/95 19.32 '19.4% 0.16 291.84 

01/'16/95 17.79 17.88 0.09 293.38 

01/23/95 16.87 0.00 294.3 1 

02i' I 6195 16.94 0.00 294.24 

02/28/95 15.96 0.00 295.22 

0311 o/95 14.80 0.00 296.38 

03/29/95 14.84 0.00 296.34 

04/04/Q5 15.24 0.00 295.94 

04/27/95 16.49 0.00 294.69 

05/l 1195 16.50 OJJO 294.68 

05/24/95 16.85 0.00 294.33 

06/l !.V95 17.35 0.00 293.83 

06/29195 18.11 0.00 293.07 

07106195 18.90 0.00 292.28 

07125195 20.01 20.02 0.01 29.1.17 

owo1195 20.34 20.43 0.09 290.83 

08121/95 23.10 23.42 0.32 288.04 

09114195 24.08 24.18 0.10 287.09 

09!28/95 22.55 22.65 0.10 28S.62 

1 O/06/95 21.08 21.14 0.06 290.09 

1 O/25/95 16.17 0.00 295.01 

1,1/2f/95 12.87 0.00 298.31 

12/08/95 14.11 0.00 297.07 
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0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.26 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.26 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

Comments 

ockZC22 is rusty 

lailed 0.25 gal 

Jdor 
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Well ID: NFFW-3 

TOG: 324.08 ft amsl 

Ground: 321.92 ft amsl 

Depth of Well: 26 ft bgs 

Depth to Screen 6 ft bgs 

Gauge Date 

03130/94 

04/04/s4 

04/l 2/94 

04l20/94 

cm 2194 

05/23/93 

06XJ3/84 

C171OlJ94 

07/13/94 

OR105/94 

O8/17194 

w30194 

09/08184 

09/19/94 

09/30/94 

i a.1 7194 

1 o/25/94 

‘1 Ili f/94 

I l/22/94 

12107l94 

i 2f2 1194 

OdIOJi95 

0 i/23195 

02116/95 

02/28/95 

03!10195 

03f29/95 

04/04/95 

04127195 

05/l 1195 

05!24J% 

06if5&% 

06i29/95 

07/06/95 

07!25/95 

08!01/95 

08/U/95 

cl9/14/95 

09l28m 

10106195 

1 o/25/95 

‘II/21195 

12/08195 

12/21/95 

Depth Tc 

LNAPL 

(ft) 

kpth Tc 

Water 

vu 

12:18 

I%,77 

9.84 

14.25 

17.03 

19.35 

23.40 

28.25 

Dryt 

23.26 

25.90 

19.72 

22.39 

27.90 

28.18 

28.20 

28.19 

28.21 

28.21 

28.17 

26.19 

28.18 

25.76 

24.77 

21.06 

16.64 

j6.48 

17.40 

21.42 

2f.63 

23.29 

27.12 

28.22 

28.14 

28.15 

26.20 

DV 

Dry 

Dry 

23.79 

15.80 

13.21 

15.00 

15.01 

LNAPL 

Thicltnes: 

ut1 

0.00 

0.00 

0.00 

Q.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oa 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Corrected 

?jW Elevatior 

(ft amsl) 

310.40 

309.81 

322,74 

308.33 

305.55 

303.23 

299.18 

294.33 

Dry 

299.32 

296,68 

302.86 

300.19 

294.68 

294.40 

294.36 

294.39 

294.37 

294.37 

294.42 

294.39 

294.40 

296.82 

297.81 

301.52 

305.94 

306.10 

305.18 

301.16 

300.75 

299.29 

295.46 

294.36 

294.44 

294.43 

294.36 

Dry 

DV 

Dry 

298.79 

306.78 

309.37 

307,58 

307.57 

lNAPL 

Recoverec 

&IN 

Total LNAPL 

Recovered 

kmu 

Comments 

10 LOCK 
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Well itI NFFW-4 

TQC: 320.61 ftamsl 

Ground: 320.98 ft amsl 

Depth ot Well: 26 ftbgs 

Depth to Screen 6 ft bgs 

Gauge Rate 

03130/94 

04/04/94 

04112194 

04/20/94 

0f.M 2E94 

05Q4/94 

06103194 

07/ClJ94 

0'7113194 

08105/94 

CUEI 7194 

08!30/94 

09tO8/94 

091.19194 

09/30/94 

1 O/l 7194 

‘I o/25/94 

II/11194 

‘I 1 J22!94 

12107194 

12/21/94 

01/04/95 

01/23/95 

021’16195 

02/28/95 

03110195 

03129195 

04104i95 

04/27/95 

05ill/95 

05124/95 

06115i95 

0612YJ95 

0"?106/95 

07/25/95 

08/01195 

08/21/95 

09/14/95 

09/2a/95 

10!06195 

1 o/2395 

111’2’1195 

12lODl95 

f2/2’1/95 

01/23/96 -“- 

Depth 7.0 Depth “fo 

LNAPL Water 

m vt) 

6.39 

8.27 

9.93 

14.27 

15.02 

IT.85 

22.15 

Dry 

Dry 

24.35 

Dry 

2l.58 

23.07 

24.36 

Dry 

09 

D9 

Dry 

D9 

Dry 

D9 

D9 

23.89 

23.81 

21.66 

16.02 

14.47 

15.43 

19.81 

20.62 

21.87 

D9 

Dry 

D9 D9 

D9 D9 

D9 D9 

D9 D9 

D9 D9 

D9 D9 

23.93 23.93 

16.73 16.73 

lO.49 lO.49 

71.96 71.96 

12.03 12.03 

1 9.17 9.17 

24.35 

Dry 

2l.58 

23.07 

24.36 

Dry 

09 

D9 

Dry 

D9 

Dry 

D9 

D9 

23.89 

23.81 

21.66 

16.02 

14.47 

15.43 

19.81 

20.62 

21.87 

D9 

Dry 

LNAPL LNAPL Corrected Corrected 

‘Thickness ‘Thickness EW Elevstion 

w w (ft amsl) 

0.00 0.00 3’18.47 

0.00 0.00 318.59 

0,oo 0,oo 316.93 

0.00 0.00 312.59 

0.00 0.00 31,1.84 

0.00 0.00 309.01 

0.00 0.00 304.71 

0.00 0.00 D9 

0.00 0.00 Drj 

o,oo o,oo 302.51 

0.00 0.00 Dry 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0,OO 0,oo 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0,oo 0,oo 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

EW Elevstior 

(ft amsl) 

3’18.47 

318.59 

316.93 

312.59 

31,1.84 

309.01 

304.71 

D9 

Drj 

302.51 

Dry 

305.28 

303.79 

302.50 

D9 

Dry 

D9 

DIY 

D9 

D9 

D9 

Dry 

302.97 

303.05 

305.20 

3m.84 

312.39 

311.43 

307.05 

306.24 

304.99 

D9 

09 

Dry 

Dry 

D9 

Dry 

Dry 

Dry 

302.93 

310.13 

316.37 

314.90 

3'14.83 

317.69 

305.28 

303.79 

302.50 

D9 

Dry 

D9 

DIY 

D9 

D9 

D9 

Dry 

302.97 

303.05 

305.20 

3m.84 

312.39 

311.43 

307.05 

306.24 

304.99 

D9 

09 

Dry 

Dry 

D9 

Dry 

Dry 

Dry 

302.93 

310.13 

316.37 

314.90 

3'14.83 

3'17.69 

LN.APL 

Rtmrvered 

Tntal LNAPL Tntal LNAPL 

Recovered Recovered Comments Comments 

NO LOCK 
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a 

Well ID’ NFFW-5 

*DC: 316.84 hams1 

Groufld~ 314.94 ft amsl 

Lkptll of Well: 26 It bgs 

Depth to Scrceti 6 f-t bgs 

03130184 

04~04JQ4 

04/12Ki4 

041?0194 (I c 

w1m4 

n5/24/94 

OfY1?3/94 

07w Ml4 

07/t 3/94 

OWXd94 

001 I 7194 

omow4 

09iO8/94 

ODil9194 

09/30/94 

~IO/li/B4 

to/25194 

1 Iti 1m 

I t/22/04 

I2107194 

I m. I is4 

0 1:04m 

01/?3/B5 

02/16/95 

02/20195 

03/1oi95 

n3/29/95 

04/27w5 

w-d 1 'I /9 5 

ll5/24/Q8 

OFI 15195 

cw2919G 

OJIOWJ5 

117!25/95 

W1~11/95 

rJ8/21/95 

cw14fQ5 

09:28/Q6 

IfJ/O6tS5 

10~25/95 

II/21195 

12lUR195 

'1 i?L?i /B5 

Dcpth Tc 

LNAFL 

I - 

I 

prG$iLx 
I bK 
p- 
i 5.89 

4.13 

I 'I 50 

12.12 

13.85 

15.48 

12.64 

20.95 

13.28 

14.23 

13.55 

16.38 

12.53 

12.Q4 

18.35 

,I234 

12.10 

4 57 

4.97 

15.04 

me 

5.69 

4.32 

2,85 

4 60 

f3.06 

16,7Q 

5.91 

15.4 1 

,l6.9G 

29.10 

IQ.96 

14.46 

I em 

22.89 

a.49 

6.67 

4,17 

10.19 

6.09 

12.74 

8.70 

LNAPL Corrected 

Thicknese QW Elcvatio 

(Rj (ft amsl) 

il.on 313.48 

Q.00 310.99 

o.clo 312.75 

O.OfJ 305.38 

o.oa 304.76 

0.00 303.03 

0.00 30 I .4F! 

0.00 304.24 

0.00 295.93 

Q.Cl(I 303.80 

0.00 302.65 

O.l)O 3cJ3.33 

0.00 3OI3.50 

0.00 304.36 

0.00 303.94 

0.00 298.53 

0.00 304.54 

0.00 304.78 

0.00 312.31 

0.00 311.91 

0.00 301.84 

0.00 310.30 

0.00 31 1.19 

0.00 3 12.66 

0.00 514.03 

Oslo 312.28 

0.00 303.82 

0.00 30 I .OD 

0.00 310.97 

0.00 301.47 

o.00 29B.92 

0.00 297.78 

0.00 296.92 

0.00 302.42 

0.00 zoe.00 

0.00 293.99 

0.00 308.39 

0.00 310,21 

0.00 3'12.71 

0.00 306.69 

0.00 310.79 

0.00 304.14 

0.00 311.18 

LNAPL Totnl LNAPL 

Recovered 

W) 

NO CAP OR LOCK 





Well ID: MFFW-6 

TOC: 319.85 hamal 

Ground’ 319.05 n amsl 

Depth of Well, 26 n bgs 
Depth to Screen 6 n hg6 

Comments 

0800 hours, lowered pump approx 1 It 

LOWERED PUMP ABOUT ‘I FT 

Well 7-D 27.80 

Pump set 4” from bottom of well, water and oil intakes abovw water 

No Power To Pump 

No Power To Pump 

No Power To Pump 

No Power To Pump 

No Power To Pump 

No Power To Pump 

No Power To Pump 

NC Power To Pump 

No Power To Pump 

No Powcr To Pump 

No Power To Pump 

Panel removed for r$epair 
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Well ID: NFFW-7 

'TOG: 314.46 ft ilI?lSt 

Ground: 312.57 it amsl 

Dt?@h of Well: 26 ft bgs 

Depth to Screen 6 ft bgs 

wl2iQ4 

05113/94 

05/16IQ4 

%I24194 

0927/94 

owo3/94 

OlY15~Q4 

OGl1til94 

O7/OlJQ4 

07/l 3/Q4 

08105/94 

08/17194 

OwwQ4 

09/08/94 

091141Q4 

OY119194 

ow35i94 

10/17/94 

lOl25lQ4 

1111 l/94 

11122184 

121'07iQ4 

12/21/Q4 

0 1 low95 

01/1t3/95 

Oll23195 

02/16/95 

02/23/95 

03/l 0195 

03/29/C% 

04/04/95 

04127195 

oC9.1 l/Q5 

05i24195 

061‘15MJ 
06i291Q5 

07106195 

07/25/95 

OR/Q1/95 

08121/Q5 

owl UQ5 

OQ/28/95 

10/06/95 

15.82 

,16.92 

17.69 

18.52 

20.08 

20.38 

24.12 

26.57 

20.24 

la.41 

'IQ.96 

21.25 

21.10 

24.76 

27.14 

27.88 

22.02 

23.17 

21.09 

19.05 

18.80 

17.17 

16.42 

14.98 

16.46 

18.46 

17.QO 

19.oa 

22.02 

23.05 

23.35 

23.42 

23.97 

14.89 

14.93 

15.93 

16.96 

17.78 

18.60 

20.26 

20.56 

24.41 

26.95 

19.38 

20.25 

17.33 

18.42 

19.97 

21.27 

21.10 

24.90 

27.48 

Dry 

DV 

28.08 

23.57 

23.91 

21.29 

19.12 

18% 

17.22 

16.45 

14.98 

16.51 

18.49 

17.96 

i 9.25 

22.25 

23.30 

23.55 

23.65 

DW 

Dry 

Dry 

24.08 

CL00 299.19 

Q,UU 299.15 

0.01 290.'16 

0.04 287.15 

0.09 2Q6.38 

0.08 295.55 

0.20 293.99 

O/l8 293.68 

0.29 289.92 

0.38 287.46 

O.OQ 2Q4.70 

0.0'1 293.84 

0.00 296.75 

0.01 29567 

0.01 204.22 

0.02 292.83 

Sheen 292.Q8 

0.14 289.30 

0.34 286.90 

0.00 w 
0.00 Dry 

0.20 286.17 

0.65 291.08 

0.74 2QO.81 

0.20 292.86 

0.07 295.0% 

0.13 295.28 

0.05 2QG.Qtl 

0.03 2Q7.66 

0.0 1 299.10 
0.m 297.61 

0.03 295.62 

0.06 296.17 

0.17 2Q4.Q8 

0.00 NG 

0.23 292.03 

0.25 29 1 ‘UQ 

0.15 290.71 

Cl.23 290.63 

0.00 W 
0.00 Dry 

0.00 Dry 

II.11 290.10 

0.50 

1 .on 

0.25 

0.25 

0.60 

0.50 

0.50 

0.50 

0.50 

u.xl 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.50 

1.50 

1.50 

1.50 

I.50 

1.50 

1.50 

1.50 

1.55 

1.50 

1 .m 

I.50 

1.50 

1.75 

1.75 

2.00 

2.00 

2.00 

2.00 

2.00 

BAILED 0.5 GAL 

SHEEN 

28.08 Bottom 

Bailod Product 

product .005 

Well Knocked Over During Soil Removal Operations 

Well is bent over 

Bailed Product 

Well is bent over 
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Well ID: NFFW-8 

TOC: 309.61 ft amsl 

Ground: 308.4s R amsl 

Depth of Well: 27.5 ft bgs 

Depth to Screen 7.5 ft bgs 

Comments 

oafow94 

08l17194 

08/30/94 

osIoa194 

OS/l SlS4 

09/30/94 

10;17194 

1 Of25194 

11111J94 

1 't/22/94 

12/07,'94 

12121194 

01/04195 

01/23195 

02/-16/95 

02/28&x 

03/l 0195 

03/29/9!i 

04/04195 

04/27/95 

05/l IJ95 

05/24/95 

06/I 5/95 

iW?4/95 

07/06/95 

07/25/95 

oa/oii95 
08/22/95 

09/l 4/95 

os/28/96 

4 0106195 

10125195 

I l/21195 

12/08/95 

1212l/95 

01/23/96 

02109Mj 

02/l 9/96 

01/09/98 

01/13/98 

02/20/S% 

02127isa 

24.42 

24.71 

23.37 

26.21 

18.03 

18.83 

16.77 

17.51 

ta.55 

28.69 

21.28 

21.97 

24.45 

24.76 

20.89 

20.20 

20.00 

16.48 

'17.32 

$5.38 

13.99 

14.88 

15.29 

'16.51 

16.25 

'17.02 

17.51 

la.02 

19.20 

19.02 

20.36 

23.37 

26.32 

19.90 

17.48 

16.38 

12.59 

'13.79 

13.78 

12.69 

12.12 

12.19 

14.63 

14.82 

13.06 

12.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.05 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

a,00 

0.00 

Sheen 

0.11 

0.00 

0.00 

Cl.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

292.04 

291.24 

293.30 

292.56 

291.52 

291.38 

288.79 

288.10 

286.65 

285.35 

289.18 

289.a7 

290.07 

293.59 

292.75 

294.69 

296.08 

296.19 

294.78 

293.66 

293.82 

293.06 

292.56 

292.05 

290.87 

291.05 

2RS.71 

286.70 

283.85 

290.17 

292.59 

294.69 

297.48 

296.28 

296.29 

297.38 

297.95 

297.88 

294.98 

294.7s 

296.56 

297.27 

0.00 

0.00 

0,oo 

0.00 

New System Started 
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Well ID: NFFW-9 

TOC: 300.29 ft amsl 

Ground: 300.45 ft amsl 

Depth of Well: 26 ft bgs 

Depth to Screan 6 ff bgs 

CAR PARKED arti WELL 

CAR PARKED QN WELL 

Cat C.)var Well 

Well Under Snow 



- 

- 



Weil ID: NFFW-IO 

TOC: 300.51 fiamsi 

Ground: 300.85 ft amsi 

Depth af Well: 37 ft bgs 

Depth to Screen 7 ft bgs 

Gauge Date 

03/30194 

04/04/94 

04/‘12/94 

04BV94 

05/‘12194 

cvK9’I 194 

07/‘13/94 

08/05/94 

08/‘1?/94 

08130194 

09108!94 

09/l Q/Q4 

0913OJQ4 

101’17/94 

,I 0125194 

11/l 2194 

I 1122194 

12/07194 

12121194 

01/04/95 

0 l/23/95 

02/I 6/95 

02/28/95 

03110/95 

03129/95 

04104195 

04/27/95 

05/l ,I/95 

05/24/95 

06115f95 

06/29/95 

07/06/95 

07/25J95 

08/‘01/95 

08/21195 

09J14195 

09/28/95 

1 O/06/95 

I o/25/95 

11121195 

12ioai95 

12121l95 

01123196 

01/09/9& 

02120198 

05J21198 

i2t2ii98 

01113/99 

OS28199 

3epth To 

LNAPL 

m 

3cpth Tc 

Waier 

(W 
5.33 

5.46 

6.60 

6.96 

3.65 

12.45 

15.78 

11.05 

11.31 

8.88 

9.56 

,11.32 

11.23 

14.27 

15.66 

19.18 

19.77 

15.75 

‘13.83 

13.66 

10.27 

8.76 

7.72 

7.73 

8.9 1 

8.92 

9.53 

10.67 

12.86 

13.79 

17.75 

22.39 

15.00 

12.09 

8.24 

6.60 

7.74 

6.28 

8.14 

29.06 

14.92 

11.46 

LNAPL Corrected 

hicknesa SW Elevation 

St) (ft amsl) 

0.00 295,77 

0.00 295.64 

0.00 294.50 

0.00 294.14 

0.00 297.45 

0.00 288.65 

0.00 285.32 

0.00 290.05 

0.00 289,79 

0.00 292.22 

0,OO 291.54 

0.00 269.76 

0.00 289.87 

0.00 286,83 

0.00 285.44 

0,oo 281.9% 

0.00 281.33 

0.00 285.35 

0.00 287.27 

0.00 287.44 

0.00 290.83 

0.00 NG 

0.00 292.34 

0.00 293.38 

0.00 NG 

0.00 293.37 

0.00 292.19 

0.00 292.19 

0.00 291.57 

0.00 290.53 

0.00 NG 

0.00 NG 

0.00 288.24 

0.00 287.31 

0.00 283.35 

0.00 278.71 

0.00 286.10 

0.00 289.01 

0.00 292.86 

0.00 NG 

0.00 294.50 

0.00 NG 

0.00 NG 

o.00 292.77 

0.00 294.23 

0.00 292.37 

0.00 281.45 

0.00 285.59 

0.00 289.05 

LNAPL 

Recovered 

(gat) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Comments 

JEEDS NEW LOCK 

000 HOURS 

200 HOURS 

lLJRlED LJNDER SNOW 

:AR PARKED ON WELL 

‘RUCK PARKED ON WELL 

-RUCK PARKED QN WELL 

iquipment over well 

Aanhola Filled VVith Ice 

S;anhole Filled With Ice 

dew System Started 
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Well It), NFFW-72 

TOC: 309.02 flarr1sl 

Ground: 309.13 rt amsl 

D0pti1 of Well: 26.5 it bgs 

Depth to Scrcan 6.5 ft t,gs 

Corrirnents 

1100 I-KIURS 

BAILED 0.25 GAL 

IFP Broke during gauging, no information available 
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Well ID: NFFW-15 

TOC: 308.42 ft amsl 

Ground: 305.97 ft amsl 

Depth of Well: 32.5 ft bgs 

Depth to Screen 7.5 ft bgs 

a 

Gauge Date 

03ixVQ4 

@MM/Q4 

04/ 1 a94 

04620/94 

05llZJ94 

05124/94 

06/03!94 

0?/0’1/94 

07/13/94 

OU/O5/QJ 

0%/17/94 

08/30/94 

#Q/O%194 

09/l 9/94 

09/30/94 

I 0117i94 
‘1 O/25/94 

41/f 1194 

1 l/22/94 

12/07i94 

12121194 

01/04/95 

0 l/23/95 

02Jl6195 

02/28/95 

03/10/95 

03/2Ql96 

04/04/95 

04127195 

05/‘11/95 

05/24/95 

06/l 5195 

06/29/95 

071061Q5 

07/25/95 

08JO1195 

08/2f/95 

09/14/95 

09/28/95 

1 O/06/95 

20/25/95 

1 l/21/95 

lZlO8l95 

12/22/95 

01123/96 

02/09/96 

02/I 9196 

01/09if9D 

OU20/98 

05121J98 

12/2119% 

Depth To 

LNAPL 

CR) 

Depth Tc 

Water 

(fQ 
a.94 

9.?8 

-10.46 

10.39 

13.35 

14.6i 

16.15 

a.48 

24.28 

17.29 

17.36 

13.95 

14.93 

17.32 

18.21 

21.37 

23.82 

27.50 

28.30 

23.33 

19.95 

20.56 

,17.01 

‘17.17 

15.72 

13.42 

13.27 

14.01 

16.22 

26.70 

17.31 

48.50 

20.48 

21.55 

21.72 

22.04 

26.98 

31 .a8 

23.00 

la.91 

13.42 

9.48 

11.76 

12.46 

9.69 

10.92 

12.86 

9.92 

ll.f7 

27.29 

LNAPL 

rhicknes: 

m 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.uo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.00 

0.00 

0.00 

0.00 

Corrected 

YjW Etevatior 

(ft amsi) 

297.93 

297.69 

296.4 i 

296.48 

293.52 

292.26 

290.72 

285.39 

282.59 

289.58 

289.51 

292.92 

291.94 

289.55 

288.66 

285.50 

283.06 

279.37 

278.57 

283.54 

286,92 

286.31 

289.86 

289.70 

291.15 

293.45 

293.60 

292.86 

290.65 

290.17 

289.56 

288.37 

286.39 

285.32 

285.15 

284.83 

279.89 

274.99 

283.87 

287.96 

293.45 

297.39 

295.11 

294.4i 

297,18 

295.95 

295.56 

298.50 

297.26 

2aj:t3 

LNAPL 

Recoverer 

&al) 

Total LNAPI 

Recovered 

mu 

0.00 

0.00 

0.00 

0.00 

Comments 

030 HOURS, NO LOCK 

000 HOURS 

200 WOURS 

:overed With Plowed Snow 

lew System Started 
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Well ID: NFFW-17 

TOC: 301.08 ft amsl 

Ground: 301.76 ft amsl 

Depth of Well: 24 ft bgs 

Depth to Screen 4 ft bgs 

Comments 

08105l94 

08A7/94 

08t30194 

09/00/94 

09l19f94 

09/30/94 

10117194 

‘10125/94 

1’111 ‘l/Q4 

‘11/22194 

12107/94 

12/21/94 

01/04l95 

m/23/95 

02JlW95 

02f28J95 

03JlQf95 

03/29/95 

04/04/95 

04127i95 

0511’1~95 

05iZ4f95 

owl 5195 

06/29/95 

#7tO6l95 

07/2V95 . 

08iOll95 

08/21/95 

09/14/95 

09128195 

10/06/95 

10125/95 

11121t95 

12108195 

12!22/95 

01123196 

02/09/96 

02/19/96 

01/09/98 

02/20/98 

05/21/98 

12/21/98 

17.91 

* 

10.67 

9.78 

7.15 

7.62 

10.85 

9.98 

12.35 

14.15 

17.91 

18.37 

15.44 

12.82 

12.62 

9.62 

7.72 

6.35 

6.0’1 

6.49 

8.25 

8.45 

8.94 

Q.77 

10.81 

11.78 

12.82 

‘13.17 

17.03 

21.62 

15.25 

11.22 

6.80 

2.62 

4.66 

3.52 

2.78 

5.86 

3.46 

5.22 

18.33 

0.00 288.85 

0.00 289.74 

0.00 292.37 

0.00 291.90 

0.00 288.67 

0.00 289.54 

0.00 287.17 

0.00 285.37 

Sheen 281.61 

0.00 282.15 

0.00 284.08 

0.00 286.70 

0.00 286.90 

0.00 289.90 

0.00 NG 

0.00 291.80 

0.00 293.17 

0.00 293.51 

0.00 293.03 

0.00 291.27 

0.00 291 .Q7 

0.00 290.58 

0.00 289.75 

0.00 288.71 

0.00 287.74 

0.00 286.70 

0.00 286.35 

0.00 202.49 

0.00 277.90 

0.00 284.27 

0.00 288.30 

0.00 292.72 

0.00 296.90 

0.00 294.86 

0.00 NG 

0.00 296.01 

0.00 296,74 

0.00 NG 

0.00 295.22 

0.00 297.62 

0.00 295.86 

0.00 282.75 

oao 

0.00 

0.00 

0.00 

Well Buried in Snow 

Covered With Snow 

New System Started 

\1LovetonlProjectslFederal\DOD\Navy\projects~296OO74\R~PORTS~~llST~R~C,XLS Page 1 of 2 





Well ID: NFFW-18 

TOG: 308.47 ft amsl 

Groimt: 305.49 ft amsl 

Depth of Well: 25 ft tJgs 

Depth to Screen 5 ft bgs 

Gauge Date 

0330194 

0404194 

04I.12194 

04/20/94 

05/l 2194 

05J24/94 

06103194 

07/01/94 

07/13194 

08/05/94 

oaJ27i94 

Oa/3O/Q4 

owoa/94 

09119/94 

09l30194 

1011 ?I94 

10125194 

‘11111/94 

1 l/22/94 

1 ZO71Q4 

.t 212 1194 

0’1/04/95 

O1/23/95 

02/16/95 

02/28l95 

03/10/95 

03/29/95 

04/04195 

04/27/95 

05/l II95 

05/24/95 

06115/95 

06J29195 

07/06/96 

O7/25/95 

oaw95 

ow21195 

09l14/95 

ow2am5 

10106195 

10125195 

11/21/95 

12/08/95 

12/211!?5 

0 1123196 

02lO9lQ6 

02/l 9196 

01109198 

02120198 

05121198 

12121J98 

Depth Tc 

LNAPL 

w 

Depth Tc 

Water 

vt) 
11.95 

12.59 

St 2.a4 

‘13.09 

13.95 

14.93 

16.12 

19.30 

22.05 

17.15 

la.17 

15.78 

‘16.74 

17.80 

17.91 

21.15 

21.48 

24.55 

24.a3 

19.49 

29.27 

19.23 

15.23 

,I&30 

14.12 

T2.91 

14.07 

14.42 

15.59 

15.26 

16.‘ll 

16.41 

17:12 

18.4’1 

18.26 

19.87 

23.80 

27.81 

18.70 

15.85 

14.39 

12.66 

13.49 

13.33 

12.64 

12.36 

12.91 

TE7- 

12.60 

14.63 

25.96 

LNAPL 

Thicknes 

m .~ 
0.00 

0.00 

0.00 

0,oo 

0.00 

0,oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.00 

0.00 

0.00 

0.00 

Corrected 

GW Elevatior 

(ft amsl) 

294.99 

294.35 

294.10 

293.85 

292.99 

292.01 

290.82 

287.64 

284.89 

289.79 

288.77 

291 .I6 

290.20 

289.‘14 

289.03 

285.79 

285.46 

282.39 

282, I I 

287.45 

287.67 

287.71 

291.71 

290.64 

292.82 

294.03 

292.87 

292.52 

291.35 

291.68 

290.83 

290.53 

289.82 

288.53 

288.69 

287.07 

283.14 

279.13 

288.24 

291.09 

292.55 

294.28 

293.45 

293.61 

294.30 

29458 

294.03 

294.80 

296.97 

293.84 

282.51 

LNAPL 

Recoverec 

(gal) 

rotal LNAPI 

Recovered 

kx4 

Comments 

1030 HOURS, NO LOCK 

000 noURS 

200 l”IaJR5 

low System Started 
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Welt itI: NFFW-15 
102: 323.60 it =msl E . 

Gruund: 319.73 ft amsl 

Depth of Well: 31 ft bgs 

Depth to Screen 6 ft bgs 

Comments 

31.66 

32.23 
33.32 
33.33 

- 

: 

33.26 

I 

" 

- 

- 

_ 

- 

- 

0m 

0.00 

0.00 

0.07 

0.07 
0.10 
0.10 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.W 

0.00 
0.00 

Sheen 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.W 
0.00 

307.139 

299.11 

295,98 

289.77 

259.20 
288.11 
285,lO 

292.14 

2Q3.31 
291.66 

297,42 

296.47 
29 1.57 

300.26 
288.07 
288.09 

2aa.io 
288.13 
288.18 

288.15 
2a8.27 
289.33 

295.23 
294.71 

297.54 

302.77 
303.67 

302.63 

2Qa.73 
298.21 

206.68 
293.34 

288.89 
248.16 
230.99 
288.18 

28a.'f8 
NG 

28U.0'1 

295.2Q 
302.52 
306.86 

305.48 
305.43 
308.30 

OSIQ 
0.00 

0.00 

0.00 

o.cm 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

ODOR 

Did Not Have Key For Well 
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WQII ID: NFFW-20 

TOG: 326.12 ft amsl 

Ground: 323.36 ft amsl 

Depth of Well: 34 ft bgs 

Depth to Screen 14 ft bgs 

Comments 

Installed Pasiva Bailor 

Removed Bailer 

Product JO5 thick 

\~l~oveton\Projects\Fcdcwl\DC)D\NavylHi~TORlG.XLS Page 1 of 2 





Well ID: NFFWP’l 

TOC: 318.91 ft amsl 

Ground: 315.96 ft amsl 

Depth of Well: 34 ft bgs 

Depth to Screen 9 ft bgs 

Cnnimonts 

~~Loveton\Projects\Federal\DODWavy\projects\296~~74\R~PORT~~HIS’TORIC,XLS Page 4 of 2 
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APPENDIX B 

LNAPL AND GROUND WATER RECOVERY AND 
TREATMENT SYSTEM OIPERATIONAL DATA 

1998 TO 2000 
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SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER 
SAMPLES COLLECTED AT NAVY FUEL FARM, NAVAL AIR STATIONS 

JOINT RESERVE BASE WILLOW GROVE, 
HORSHAM TOWNSHIP, PENNSYLVANIA 
JANUARY 1998 - DECEMBER 1998 
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APPENDIX C 

LABORATORY ANALYTICAL RESULTS 



Committed To lbur Success 

February 7, 2000 

Severn Trent Laboratories 
19 Laveton Circle 
Sparks, MD 21 I52 
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1. NARRATIVE 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NAIXRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000075 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 7 February 2000 

This report contains the results of the analysis of two water samples collected on 20 January 2000 
in support of the referenced project. 

SAlMPLE ZWCEZPT 

The samples and one trip biank arrived intact by Federal Express at Severn Trent Laboratories - 
Baltimore on 24 January 2000. Upon receipt, the samples and trip blank were inspected and 
compared with the chain-of-‘-custody record. The samples and trip blank were then logged into the 
laboratory computer system with assigned laboratory accession numbers and released for analysis. 

nt Sample Desipnation ST Lab Number 
INFLUENT 0000464 
EFFLUENT 0000465 

Following this narrative section are a glossary of data qualifiers (Table I,), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record. 
Analytical results and quality control information are summarized in the appended data package which 
has been formatted to be consistent with the deliverable requirements ofthis project. 

QUALITY CUiVTROZ~ 

The following sections are ordered as the data appears in this report. They contain observations 
made during sample analysis, summarize the results of quahty control measurements, and address the 
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the 
narrative includes: 

l 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. 

o Laboratory method performance: All quality control criteria for 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. 

* Sample petiormance: 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 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., inc. STL Baltimore Report: 000075 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 7 February 2000 

(MSD), and laboratory duplicates (D). Ifacceptance criteria are not met, matrix intetierences are 
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory tnethod 
petiormance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILES by GC - WATER (STLOO00464, STLO000465) 

Sample Chronology: Two samples and associated quality control were analyzed on 01 and 03 
February 2000 for the client specified list of analytes by USEPA SW-846, Methods 5030B/8021B. 
All holding times were met. 

The batch MS/MSD, analyzed on 03 February 2000, was performed on another client’s sample. 
All data associated with these QC analyses have been included in this report to fulfill reporting 
requirements. However, recoveries were not evaluated because they do not apply to the samples 
associat.ed with this report. 

Sample INFLUENT was analyzed at a 5X dilution in order to bring the concentrations of target 
analytes within instrument calibration range and to reduce instrument contamination from high 
levels of petroleum interferences. 

Laboratory Method Performance: All laboratory method performance criteria were met for the 
reported samples with the following exceptions: 

Sample Performance: All quality control criteria were met for the reported samples with the 
following exceptions: 

a batch MS/MSD and/or LCSD could not performed on 01 February due to instrument 
‘contamination from the high levels of petroleum interferences in sample INFLUENT. 

sample INFLUENT had the surrogate recovery of bromofluorobenzene (390%) above the upper 
QC limit of 126%. This high recovery appears to be the result of coeluting interferences. The 
sample was not reanalyzed due to the high levels of petroleum interferences present in the sample. 

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 Severn Trent Laboratories - Baltimore 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, Severn Trent Laboratories - Baltimore is 

0lm.m2 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000075 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 7 February 2000 

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. 

ebruary 7,200O 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (‘I 

Qualifiers other than those listed below may be required to properly define the results. Ifused, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is f3Iy described in the Analytical Narrative section of the laboratory report. 

U 

J 

B 

E 

D 

A 

N 

P 

Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

Indicates an estimated value. This qualifier is used under the following circumstances: 

1) when estimating a concentration for tentativeIy identified compounds (TICS) in GO’MS 
analyses, 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 RL but greater than the method detection limit (MDL). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GUMS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When applied, this qualifier identifies all compound concentrations repotted from a secondary 
dilution analysis. 

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

Indicates presumptive evidence of a compound. This qualifier is only used for GCMS TICS, 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

When applied, this quaIifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
They should not be confused with the qualifiers applied to the reported data as a result of a data 
validation process performed independently of the laboratory reporting procedure 



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION 
OF CHROMATOGRAPHIC PEAKS 

m 

Ml .a.. Software failed to integrate peak or integrated peak improperly 

M2 . . . . Multiple peaks within window, analyst’s discretion used in peak identification. 

IW3 . . . . Close ehiting or near-coefution of interferences. 

M4 . . . . Adding or removing area due to peak tailing - subject to consistency within the sequence. 

MS . . . . Adding/removing area due to positive baseline deflection matrix effect. 

M6 . . . . Adding/removing area due to negative baseline deflection matrix effect. 

M7 . . . . Retention time shifts. 

MS . . . . Skimming vs. dropped baseline. 

M9 . . . . Adding area due to peak splitting . 

Ml0 . . . Secondary ions or qualifier ions. 

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual 

m 

quantitation reports or in the Technical Review Checklists. 
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2. CHAIN-OF-CUSTODY 
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a - 

a 

COWERRECEIF'TCHECKUST 

19 Loveton Cme 
Sparks, f&y&and 21152 

(470) 7774920 

L 

K@pClrt : 000075 
i Project: EI1 Maware Hillow Grove NBS 
i Received: 24-JAN-00 8: 30 

CCC: CCC0006578 
I , Samples: 0000464-0000465 

A. 

1, 
la. 
tb. 

2. 
3. 
4. 
5. 
6. 

B. 

9. 
10. 
il. 
12. 
13. 

WR INSP&TfON; - 
Date cooler was opened: 1 ,k..L 

C&todian Signature 

Did co , air bill. etc? NO f’4lA NCR## 
Circle UPS At bill Number from Chain-of-Custody s t ’ ’ ‘% 4 3 7 q 3k0 
Circle, Other . 

Custody seals were present on outside of cooler? YES @ NIA NC= 
Custody seals were unbroken at the time of arrival? fiiigl NCR# 
Chain-of-Custody (COC)records were present and legible? NO N/A NCf?# 
Were the COC records completed? N/A NCR# 
Was cooler temperature 4C f 2C? 

N’A NCR# 

SAMPLE INSPECTION 

Ak b-iiles arrkd unbroken? c), YES NO N/A NCR# 
All bottles labels were legible and compfete? 
Containers were correct for the analysis listed on the COC 
Were preservatives checked (except VOA vials)? NIA NCR# 
Were bubbles absent fn Volaffles samples? 

Special Notes: 

kample Management Officer I- - Date 

. . a 



3. BTEX DATA 



A. QC Sumnary 



LCS Recovery Report 

Lab Name : STL Baltimore File ID : VB2A9377.D Instrument: VB2 

a 
ample : VLOO2032 Date Analyzed: 3 Feb 200 

Matrix : WATER Method : AB200131.M 

Client : 000075 Project : WILLOW GROVE 
~ ___________“_____“““““““““““““““””””””””~””””””““““““““““”””””””““““““~“““” 

Spike Compound Spike Spike Spike QC Limits 
Added Res %Rec % Ret "_""""""""""""""""""__________I_____ 

Benzene 
Toluene 
Ethylbenzene 

1 !g y~~~-[--gj-~~~G~~j----------------- 

""""^""-""""""""""""""""-"""""""-"""""" lh ~$ """""""""""" ""--"""""""""""""""""" 
* - Indicates values outside of QC limits 



4A EPA SAMPLE NO. 
VOLATILE METHOD BLANK SUMMARY I 1 

Lab Name: STL BALTIMORE Contract: 000075 --11_ 
1 VBLKQI 1 

-- 

e 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- II 
Lab File ID: VBZAQ333.D .-..._ Lab Sample ID: VBO02014 l..-“-------- 
Date Analyzed: 2/l/00 

GC Column: DB-VRX ID: 0.45 (mm) -II -_I 

Time Analyzed: 12:27 

Heated Purge: (Y/N) N 

instrument ID: VB2 ” _-.- _-.- ^l..- 

TH6S METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 
I_-l_-.” ..-. -” __- .- 

EPA LAB LAB TIME ” 
SAMPLE NO. SAMPLE ID FILE ID 

-! 
ANALY2ED 

01 VLCSOl VL002014 VB2A9331 .D 11:20 
02 EFFLUENT 1 0000465 V02A9334.D 12:5? 

COMMENTS 

page 1 of 1 FORM IV VOA 



B. Sample Results 

m 



IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000075 _-- __-I.~ 

e Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: - -- --es. 

Matrix: (soil/water) WATER Lab Sample ID: 06400464 --_- 1_1 

Sample wthol: 5.0 (g/ml) ML -- ~I___ 
Level: (lowlmed) LOW _______~ 
O/b Moisture: not dec. -“--_.-- __- 
GC Column: DB-VRX ID: 0.45 (mm) ~-.-- -- 

Lab File ID: VB2A9381 .D 

Date Received: l/24/00 

Date Analyzed: 2/3/00 ___-1__ 
Dilution Factor: 5.0 

Soil Extract Volume: w-1 __l__-__,- 

GAS NO. COMPOUND 

Soil Aliauot Volume: 

CONCENTRATION UNITS: 
@g/L or ug/Kg) UGlL -“------- 

e 
FORM E VOA 



EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I EFFLUENT 
Lab Name: STL BALTIMORE Contract: 000075 1 I .--^- -~l”.----- 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: ---1- -“~.-.I 
Matrix: (soil/water) WATER Lab Sample ID: 0000465 -.. _.^ -- 
Sample wt/vol: 5.0 (g/ml) ML Lab File ID: VB2A9334.D --PI 
Level: (low/med) LOW II 
% Moisture: not dec. _.I__X___- 
GC Column: DB-VRX ID: 0.45 (mm) -~-“1 
Soil Extract Volume: w I_ 

Date Received: l/24100 lllll.ll---- 
Date Analyzed: 2/l/00 --..~ 
Dilution Factor: 1 .O 

Soil Aliquot Volume: w-) - 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/L -.~-- 

FORM I VOA 



Committed To Your Success 

March 3,200O 

Severn Trent Laboratories 
19 Loveton Circle 
Sparks, MD 21 ‘I 52 

Tel: (410) 771-4920 
Fax: (410) 7?1-4407 
www.stl-inc.com 

Carl Reitenbach 
EA Engineering, Science, and Technology, .Lnc. 
92 Reads Way STE 109 
New CastIe, DE 19720 

Re:Willow Grove NAS (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS 
project on 16 February 2000. The electronic data deliverables (EDD) will follow. The invoice is 
included. 

Please contact me if you have any questions or require further information and refer to report 
00013 1. 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, 

Mary E. Aspen! 
Laboratory Project Manager 

MEA/gsp 
enclosure 

Other Laboratory Locations: 
l Monroe, CT 
l B!nsacoh, FL 
* Univcwty Pa&, IL 

Service Center Locations: 
l ML. Laurel, NJ 
l Glen Cave. NY 

Sales Office Locations: 
l Canlcnalent, FL 
- New Orleans, LA 
l Waterford. MI 
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Report 000 13 I 

March 2000 
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1. NARRATIVE 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

- 

I) 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000131 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 3 March 2000 

This report contains the results ofthe analysis of three water samples collected on 16 February 2000 
in support of the referenced project. 

The satnples arrived intact by hand at Severn Trent Laboratories - Baltimore on 16 February 2000. 
Upon receipt, the samples were inspected and compared with the chain-o&custody record. The 
samples were then logged into the laboratory computer system with assigned laboratory accession 
numbers and released for analysis. 

Client Sample Desivnation 
EFFLUENT 
BETWEEN 
INFLUENT 

ST Lab Number 
0001026 
0001027 
0001028 

Following this narrative section are a glossary of data qualifiers (Table I), codes associated with 
manual integration of chromatographic peaks (Table Z), and the original chain-oGcustody record. 
Analytical results and quality control ir&ormation are summarized in the appended 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 
narrative includes: 

l Sample chronolog~~ 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. 

0 Laboratory method petionnance: All quality control criteria for method petiormance must be met 
for all ta.rget analytes for data to be reported. These criteria generally apply to instrument tune, 
calibration, method blanks, and Laboratory Control Sampies (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. 

l Sample performance: Quality control field samples are analyzed to determine any measurement 
bias due to the sample matrix based on evahlation of matrix spikes (MS), matrix spike duplicates 
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are 

010001 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Ciient: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000131 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 3 Mareh 2000 

confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method 
performance is in control. Data a.re reported with appropriate quahtiers or discussion. 

AROMATIC VOLATILES by GC - WATER (STL0001.026 - STLOOOlO28) 

Sample Chronology: Three samples and associated quahty control were analyzed on 22 February 
2000 for the client specified list of analytes by USEPA SW-846, Methods S030B/8021B. All 
holding times were met. 

Sample INFLUENT was analyzed at a 2X dilution in order to bring the target analytes within 
instrument calibration range. 

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. 

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 t.he data as reported meet the Data Quality Objectives for precision, accuracy, and completeness 
specified for this project or as stated in Sever-n Trent Laboratories - Baltimore 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. Severn Trent Laboratories - Baltimore 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 Project 
Manager as verified by the following signature, 

March 3, 2000 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (‘) 

Qualifiers other than those listed below may be required to properly define the results. Ifused, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is filly described in the Analytical Narrative section of the laboratory report. 

U 

J 

B 

E 

D 

A 

N 

P 

Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

Indicates an estimated value, This qualifier is used under the following circumstances: 

I) when estimating a concentration for tentatively identified compounds (TICS) in CXNS 
analyses, 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 GC/I\/IS identification criteria, and the result is less than 
the RL but greater than the method detection limit (MDL). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GUMS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

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

Indicates presumptive evidence of a compound. This qualifier is only used for GUMS TICS, 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
Thejg should not .be confused with the qualifiers applied to the reported data as a result of a data 
validation process performed independently of the laboratogp reporting procedure. 

OlOQ03 



TABLE 2. CODES ASSOCiATED WITH MANUAL INTEGRATION 
OF CHROMATOGRAPHIC PEAKS 

Ml . . . . Software fdiled to integrate peak or integrated peak improperly 

M2 *... Multiple peaks within window, analyst’s discretion used in peak identifmation. 

M3 . ..I Close eluting or near-coelution of interferences. 

M4 . . . . Adding or removing area due to peak tailing - subject to consistency within the sequence. 

MS . . . . Addinglremoving area due to positive basehne deflection matrix effect. 

Md . . . . Adding/removing area due to negative baseline deflection matrix effect. 

M7 .,.. Retention time shifts. 

MS . . . . Skimming vs. dropped baseline. 

M9 *... Adding area due to peak sphtting . 

MI0 . . . Secondary ions or quahfier ions, 

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual 
quantitation reports or in the Technical Review Cheokhsts. 
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COOLER RECEIPT CHECKLIST 

A, 

I. 

la. 
lb. 

2. 
3. 
4. 
5. 
6. 

E. 

9. 
10. 
Ii. 
12. 
13. 

t 

Report: 000131 

Project: Willow Grove Nas 
Received: 16-3333-00 1O:OO 
COC: coCOOO6641 
Samples: 0001026-0001028 

19 Loveton Circle 
Sparks, Maryland 21152 

(410) 771-4920 

. SPECTION, 

Date cooler was opened: 
Date Custodian Signature 

Custody seals were present on outside of cooler? YES@ N/A NCR# 
Custody seals were unbroken at the time of arrival? 0 @ NCR# 
Chain-of-Custody (COC)records were present and legible 0 N/A NCR# 
Were the COC records completed? 0 N/A NCR# 
Was cooler temperature 4C f 2C? 0 N/A NCR# 

0 

All Mttles arrived unbroken? 
All bottles labels were legible and complete? 
Containers were correct for the analysis listed on the COC? 
Were preservatives checked (except VOA vials)‘? 
Were bubbles absent in Volatiies samples? 

NO NIA NCR# 
NO N/A NCR# 
NO N/A NCR# 
NO @ NCR# 
NO N/A NCR# . 

Special Notes: 

fhxti 
ent Offi&r .- - Date 

September 29. ?899/mmu 



- 

3. BTEX DATA 

030000 



A. QC Summaty 



LCS Recovery Report 

Lab Name : STL Baltimore File ID : VB2A9536 .D Instrument: VB2 

ample : vLoo2221 Date Analyzed: 22 Feb 200 

Matrix : WATER 

Client : 

Method : AB200215.M 

Project : 

-------_------------_________________I__ 
-“-_----------------______r________ 

Spike Compound Spike Spike Spike QC Limits 
Added Res %Rec % Ret _----_---------__--______^_______ "-----L---*_--------_________C__L_______-~ 

Benzene 
Toluene 
Ethylbenzene 

____-____-__-------------------------------~ __-I--------“---*---_____^I____ 
* - Indicates values outside of QC limits 

030004 



I 4A EPA SAMPLE NO. 
VOLATILE METHOD BLANK SUMMARY I 1 

Lab Name: STL BALTIMORE Contract: 000131 
1 VBLKQI ] 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- 
Lab File ID: VBZA9538.D 

Date Analyzed: 2/22/00 

GC Column: DB-VRX ID: 0.45 (mm) 

Instrument ID: VB2 

Lab Sample ID: VBO02221 

Time Analyzed: II:20 

Heated Purge: (Y/N) Y 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

a 

EPA LAB 
SAMPLE NO. SAMPLE ID 

LAB TIME 
FILE ID ANALYZED 

01 -.II_--~ 
02 
03 
04 
05 
06 

COMMENTS 

page 1 of 1 FORM fV VOA 



B. Sample Results 

030006 



IA EPA &AMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000131 
r--G&q 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 0001026 - 
Sample wthol: 5.0 (g/ml) ML Lab File ID: VB2A9545.D 

Level: (low/med) LOW Date Received: 2/l 6100 

% Moisture: not dec. Date Analyzed: 2/22/00 

GC Column: DB-VRX ID: 0.45 (mm) .-_-- Dilution Factor: ‘I .O 

Soil Extract Volume: w-1 Soil Aliquot Volume: - 0-Q 

GAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ugft or ug/Kg) UG/L cl 

FORM I VQA 030007 



IA EPA &AMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE 
r7iiGq 

Contract: 000131 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -.-- -- 
Matrix: (soil/water) WATER Lab Sample ID: 0001027 --.-.- 
Sample wthol: 5.0 (g/ml) ML Lab File ID: VB2A9541 .D -- - 
Level: (low/med) LOW Date Received: 211 f3/00 ---.- 
% Moisture: not dec. Date Analyzed: 2/22/00 _I- 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O -__--_._ - 
Soil Extract Volume: 111-1~ w Soil Aliquot Volume: --_~~ w 

GAS NO. COMPOUND 
CONCENTRATION UNITS: 
@g/L or ug/Kg) UG/L Q I_ 

FORM I VOA 
030010 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 0003 31 
r.-kiEq 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- 
Matrix: [soil/water) WATER Lab Sample ID: 0001028 

Sample wthol: 5.0 (g/ml) ML Lab File ID: VB2A9549.D 

Level: (low/mad) LOW Date Received: Zl6/00 - 
% Moisture: not dec. -_ Date Analyzed: 2/22/00 ---- 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 2.0 -1_1__ 
Soil Extract Volume: W) Soil Aliquot Volume: w-) 

CAS NO. 

i71-43”2 

CONCENTRATION UNITS: 
COMPOUND (ug/L or ug/Kg) UG/L 

1 Benzene 
.~-- 

FORM I VOA 



April 5, 2000 

Severn Trent Laboratories 
19 Lovcton Circle 
Sparks, MD 21152 

Tel: (410) 771-4920 
Fax: (410) 771-4407 
www.stl-inc.cam 

Carl Reitenbach 
EA Engineering, Science, and Technology, Inc. 

92 Reads Way STE 109 
New Castle, DB 19720 

Re: WiHow Grove NAS (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS 
project on 21 March 2000. The electronic data deliverables (EJDD) will foIIow. The invoice is 
included. 

Please contact me if you have any questions or require further information and refer to report 
000320. 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, 

Laboratory Project Manager 

MEA/gsp 
enclosure 

Other Laboratory Locations: 
. Moruoe, CT 
l Pcnsacota, FL 
. Unwcrsrty Patk, It 
l B~llnrca. MA 

Service Center Locations: 
l Mt. L.turel, NJ 
l Glen Cove, NY 

Sales Office Locations: 
l Cantonment. FL 
. New Orleans, LA 

l Waterford. MI 
l %irstown. N I 



.LABORATORY DATA RF,PORT 

Prepared far: 

EA Engineering, Science, and Technology, Inc. 
92 Reads Way STE 109 
New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories - Baltimore 
19 Loveton Circle 
Sparks, .MD 21152 

Report OO0320 

April 2000 
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1. NARRATIVE 



Severn Trent Laboratories - Bnltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000320 
Site: Willow Grove NAS Laboratory Project Manager: M:ary E. Asper 
Project number:29600.74 Report Date: 5 April 2000 

This report contains the results of the analysis of three water samples collected on 2 1 March 2000 
in support of the referenced project. 

SAMPLE JZECEIPT 

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories - 
Baltimore on 21 March 2000. Upon receipt, the samples were inspected and compared with the 
chain-of-custody record. The samples were then logged into the laboratory computer system with 
assigned laboratory accession numbers and released for analysis. 

Client Samgle Desipnation ST ‘Lab Number 
EFFLUENT 0002662 
BETWEEN 0002663 
INFLUENT 0002664 

Following this narrative section are a glossary of data qualifiers (Table I), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record. 
Analytical results and quality control information are summarized in the appended data package which 
has been formatted to be consistent with the deliverable requirements of this project. 

ANAL YTICAL A@.?TElODS 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP 
revision number. For example, analyses performed using EPA SW846 Method 826OB are identified 
as STL-M-8260B-3 where 3 is the Iaborat,ory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the anafyses. 

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 
narrative includes: 

0 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. 



Severn Trent Laboratories - :Baltirnore 
ANALYTICAL NAl3.RATIV.E 

Client: EA .Eng., Sci., & Tech., Inc. STL Baltimore Report: 000320 
Site: Willow Grove NAS ‘Laboratory Project Manager: IWry E. Asper 
Project number:29600.74 Report Date: 5 April 2OOQ 

l Laboratory method performance: All quality control criteria for 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. 

l Sample petiormance: Quality control field samples are analyzed to determine any measurement 
bias due to the sample matrix based on evaluation of matrix spikes (l+vlS), 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 verify that laboratory method 
performance is in control. Data are reported w&h appropriate qualifiers or discussion, 

AROMATIC VOLATILES by GC - WATER (STO002662-STOOO2664) 

Sample Chronology: Three samples and associated quality control were analyzed on 25 March 2000 
for the client specified list of analytes by STL-M-503OB-O/STL-M-802113-2. All holding times were 
met. 

Sample INFLUENT was analyzed at a 2X dilution in order to bring the concentrations of target 
analytes within instrument calibration range. 

The batch MS/MSD was performed on another client’s sample. All data associated wit.h these QC 
analyses have been incmded in this report to fUlfll1 reporting requirements. However, recoveries were 
not evaluated because they do not apply to the samples associated with 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. 

CERTIFICATION OF RESULTS 

The L,aboratory certifies that the reported results relate only to those samples tested and 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 STL Baltimore’s Quality Assurance program for other than the conditions detailed above. 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000320 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 5 Aprii 2000 

Release oftle data contained in this report has been authorized by the Laboratory Project Manager 
as verified by the following signature. 

April 5,200Q 



TABLE 1. LABORATORY ORGANIC A’NALYSL’S DATA Q’UALIFXERS w 

Qualifiers other than those listed below may be required to properly define the results. Tfused, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
addit.ional qualifier is filly described in the Analytical Narrative ser;tion of the laboratory report. 

u 

J 

B 

E 

n 

A 

N 

P 

Indicates a target compound was analyzed for but not detected. The sample Reporting ‘Limit 
(RI.) is corrected f% dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

Indicates an estimated value. This qualifier is used under the following circumstances: 

I) when estimating a concentration for tentatively identified compounds (TICS) in GUMS 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile GUM3 identification criteria, and the result is less than 
the RL but greater than the method detection limit (MIX). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. Tt indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

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

Indicates presumptive evidence of a compound. This qualifier is only used for GUMS TICS, 
where the identification is based on a mass spectral library search. For generic characterization 
of a. TIC, such as chlorinated hydrocarbon, the M qualifier is not used. 

When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
They shorrkd not be confused with the qualifiers applied to the reported data as a result of a data 
vuiidatiotr process performed independently of the labor&my reporting procedure. 



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION 
OF CHROMATOGRAPHIC PEAKS 

Ml . . . . Software failed to intcgrate peak or integrated peak improperly 

M2 . . . . Multiple peaks within window, analyst’s discretion used in peak identification. 

M3 . Ciose elating or near-caelution of interferences. 

M4 ,... Adding or removing area due to peak tailing - subject to consistency within the sequence. 

M5 .I.. Adding/removing area due to positive baseline deflection matrix efkct. 

M6 . . . . Addinglremoving area due to negative baseline deflection matrix effect. 

M7 . . . . Retention time shifks. 

MS ..s. Skimming vs. dropped baseline. 

M9 . . . . Adding area due to peak splitting . 

Ml0 . . . Secondary ions or quaMer ions. 

Note: Appropriate Qua&&s are used and specified in the data package; either on the individual 
quantitation reports or in the Technical Review Checklists. 

FX3ROURRh’ClNT.MAS 
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Commftted to Ymir Success 

19 Loveton Crrde 
Sparks, Maryland 2 1 ‘f 52 

(410) 771-4920 

COOLER RECEIPT CHECKLIST 

r, 

“1 L 

A. 

1. 
la. 
lb. 

2. 
3. 
4. 
5. 
6. 

B. w INSPECTION 

9. 
10. 
11. 
12. 
13. 

. COOLER INSPPCTION, 

Date cooler was opened: 

UPS Airbill Number from Chain-of-Custody 
Circle, if applicable: Handcarried Other 

Custody seals were present on outside of cooler? YEW N/A NCR# 
Custody seals were unbroken at the time of arrival? NO @ NCR# 
Chain-of-Custody (COC)records were present and legible? NO N/A NCR# 
Were the CCC records completed? NO N/A NCR# 
Was cooler temperature 4C S 2C? 

q 
b NO N/A NCR# 

All b;bftles snived unbroken? 
All bottles labels were legible and complete? 
Containers were correct for the analysis listed on the COC? 
Were preservatives checked (except VOA vials)? 
Were bubbles absent in Volatiles samples? 

0 N/A NCR# 
0 N/A NCR# 

Special Notes: 

September 29, WWmmu 



3. BTEX DATA 



A. QC Summary 



LCS Recovery Report u " 

Lab Name : STL Bait imore File ID : VB2A9798.D Instrument: vB2 

(I) ample : vL004011 

Matrix : WATER 

Date Analyzed: 1 Apr 2000 

Method : AB200323.M 

Client : Project : 

_--___--__----------___I______________I_------------------”---------- 
- - - - - -  

Spike Compound Spike Spike Spike QC Limits 
Added Res %Rec % Ret 

_11____--__11-------_-------------------------*--------------------------~--- 
Benzene 
Toluene 
Ethylbenzene 

____“___“-__----_--------------------------------------“---”--------------- 
* - Indicates values outside of QC limits 

‘, 



4A 
VOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 000320 -.~..-_ll- ..--_- 
/I 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: --_. ____-.._ -- -_ ..--.- I__ ..- 
Lab File ID: VB2A9800.D ~--“_1_ Lab Sample ID: Vl300401 I -““-- -_-. --...- -_-. 
Date Analyzed: 4/l/00 -_._ Time Analyzed: 13:2-l 1---” _-..... “.-.-..- 
GC Column: DB-VRX ID: 0.45 (mm) Heated Purge: (YIN) N __I_- .-.-__- 

Instrument ID: VB2 

THIS METHOD BL4NK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

a 

COMMENTS 

0 

“._ l--l_l 
--.I -.- 

page I of I FORM IV VOA 



a 

B. Sample Results 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000320 I-__- .I_..“. ---..- “._ _--__-- m 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No,: -- 1___-.-_. -11. -“” . . . ..____- 
Matrix: (soil/water) WATER -“-“-_11_1_-- Lab Sample ID: 0002862 -1T”-1mm..--_-_^ ^...” 
Sample wthol: 5.0 (g/ml) ML Lab File ID: VB2A9813.D - ._ “-._--“^._.- II. ._... 
Level: (low/med) LOW ^.-..“l--“--..__-- 
% Moisture: not dec. 1__1~““--- 
GC Column: DB-VRX ID: 0.45 (mm) “._ 1_1- 
Soil Extract Volume: ~~._.~ w-1 

Date Received: 3/25/00 --.-- 
Date Analyzed: 4/l/00 --- --. 
Dilution Factor: 2.0 ~l___” _.._..__ _-. 
Soil Aliquot Volume: ---_ WJ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L l_-_.._l.“_ 

FORM I VOA 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000320 --.- -_I_.. 
, 

Lab Code: ST LABS Case No.: WILLOW SAS No.: --_,^-l_----- SDG No.: .-..“-~-.“^.l .-.--._ I-- ._“^. 
Matrix: (soil/water) WATER - --...-.._._ “.-“.- Lab Sample ID: 0002663 -_~.“..““...” - 
Sample wthoi: 

Level: (low/med) 

5.0 ---___ (g/ml) ML Lab File ID: VB2A9812.D .---_._ -__-~-- 
LOW _-._ “.-.“^.-- Date Received: 3/25/00 --- ...-.., 

% Moisture: not dec. .-.-.__. 
GC Column: DB-VRX ID: 0.45 (mm) ~--. 
Soil Extract Volume: -..-“. w-) 

Date Analyzed: 4/l/00 __l”_-“.--llllll 
Dilution Factor: 1.0 

Soil Aliquot Volume: ----l--““_ w-1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

&g/L or ug/Kg) UC/L ---...-.,--- 

a 

FORM I VOA 



Committed To Your Success 

May 2,200o 

Severn Trent Laboratories 
19 Loveton Circle 
Sparks, MD 21152 

Tel: (410) 771-4920 
Fax: (410) 773-4407 
wwwstl-inc.com 

Mr. Carl Reitenbach 
EA Engineering, Science, & Technology, Inc. 
92 Reads Way 
Suite 109 
New Castle, DE 19720 

Re: Willow Grove, N.A.S. (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Willow Grove, 
N.A.S. project on 18 April 2000. The invoice is included. 

Please contact me if you have any questions or require further information and refer to report 
00045 1. Unless other arrangements are made, we reserve the right to dispose of your sample 
sixty (60) days from the date of this let,ter. We will retain the raw data for seven years from this 
date. 

Sincerely, 

Laboratory Project Manager 

m AlgSP 
enclosure 

Other Laboratory Locations: 
l MONITOR, cr 
* Penscacola, FL 
l llrtrwrs~ty Park, IL 
l slllerlca. MA 

Service Center Locations: 
l Mt. Laurel, NJ 

l Glen Cove, NY 

Sales Office Locations: 
l Cantonment, FL 
l New Cdeans, LA 
l W;lterfotd, MI 
. t~la~rstorm. NJ 



LABORATORY DATA REPORT 

Prepared for: 

EA Engineering, Science, 5% Technology, Inc. 
92 Reads Way 

Suite 109 
New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories 
19 Loveton Circle 

Sparks, Maryland 2 1152 

May 2000 

a part of 



TABLE OF CONTENTS 
Willow Grove, N.A.S. 

Severn Trent Laboratories - Baltimore Report# 00045 1 
Section Page 

1. NARRATIVE 010000-010005 

A. Analytical Narrative 010001 
B. Data Qualifiers (Table 1) 010004 
c. Manual Integration Codes (Table 2) 0 10005 

2. CHAIN OF CUSTODY 020000-020002 

3. AROMATIC VOLATILES DATA 030000-030007 

A. Quality Control Data 030001 

1. Method BIank’(Form I) 030002 
2. Laboratory Control Sample 030003 

B. Sample Results 030004 

1. Data for Sample INFLUENT 03 0005 
2. Data for Sample BETWEEN 03OOOG 
3, Data for Sample EFFLUENT 030007 



1. N’ARRATIVE 



SEVERN TRENT LABORATORIES - BALTIMORE 
ANALYTICAL NARRATfVE 

Client: EA Eng., Sci., and Tech.,hc. STL - Balt,imore Report: 000451 
Site: Wiliow Grove, N.A.S. Laboratory Project Manager: Wl’ary E. Aspet 
Project number: 1275 1 .O 1 Report Date: 2 May 2000 

This report contains the results OF the analysis of three water samples collected on 18 April 2000 in 
support of the referenced project. 

SAMPLE IZECEIPT 

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories - 
Baltimore on 20 April 2000. Upon receipt, the samples and were inspected and compared with the 
chain-of-custody record, The samples and were then logged into the laboratory computer system with 
an assigned Iaboratory accession number and released for analysis. 

Client Sample Desknation ST Lab Number 
INFLUENT 000425 1 
BETWEEN 0004252 
EFFLUENT 0004253 

Following this narrative section is a glossary of data qualifiers (Table l), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record. 
Analytical results and quality contro1 ir&ormation are summarized in the appended data package which 
has been formatted to be consistent with the deIiverable requirements ofthis project. 

A.iYAL YTICrtL METfIoI3S 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP 
revision number, For example, analyses performed using EPA SWS46 Method 8260B are identified 
as STL-M-826OB-3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

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 
narrative includes: 



SEVERN TRENT LABORATORIES - BALTIMORE 
ANALYTICAL NARRATIVE 

Client: .EA Eng., Sci., and TechJnc. STL - Baltimore Report: 000451 
Site: Willow Grove, N.A.S. Laboratory Project Manager: Mary E. Asper 
Project number: 12751.01 Report Date: 2 May 2000 

0 

0 

l 

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 analytes for data to be reported, These criteria generally apply to instrument tune, 
calibration, method blanks, and Laboratory Control Sampies (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 (MS), matrix spike duplicates 
(Iv.ISD), 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 verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

A:ROMATIC VOLATILES by GC - WATER (ST0004251 - ST0004253) 

Sample Chronology: Three samptes and associated quality control were analyzed on 27 April 2000 
for the client specified list of analytes by Methods STL-503OB-l/STL-802lB-2. All holding times 
were met. 

Sample 1NFLUENT was analyzed at a 2X dilution in order to bring the concentrations of target 
analytes within instrument calibration range. 

Laboratory MIethod Performance: All laboratory method performance criteria were met for the 
reported samples. 

Sample Petiormance: All quality control criteria were met for the reported samples with the foilowing 
exceptions; 

0 sample BETWEEN, had the surrogate recovery of bromofluorobenzene (8 1%) below the lower 
laboratory QC limit of 85%. 

l the batch MS/MSD, performed on sample EFFLUENT, had the surrogate recoveries of 



SEVERN TRENT LABORATORfES - BALTIMORE 
ANALYTICAL NARRATIVE 

Client: %A Eng., Sci., ad Tech.,Inc. STL - Baltimore Report: 000451 
Site: Willow Grove, N.A.S. Laboratory Project Manager: Mary E. Asper 
Project number: 12751.01 Report I?ate: 2 May 2000 

bromofluorobenzene (S2%/S40/b) below the lower laboratory QC limit of 85%. 

CERTIFICATlON OF RESULTS 

The Laboratory certifies that the reported results relate only to those samples tested and 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 STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release 
of the data contained in this report has been authorized by the Laboratory Project Manager as verified 
by the following signature. 

2 May 2000 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QIJAL.INERS (I) 

Qualifiers other than those fisted below may be required to properly define the results If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is MIy described in the Analytical Narrative section of the laboratory report. 

IJ 

J 

B 

E 

D 

A 

N 

P 

Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(RI,) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

Indicates an estimated value. This qualifier is used under the following circumstances: 

1) when estimating a concentrauon for tentatively identified compounds (TICS) in GUMS 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile GCYMS identification criteria, and the result is less than 
the RL but greater than the method detection limit (h4DL). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific. analysis. 

When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

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

Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICS, 
where the identification is based on a mass spectra1 library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

~-.“.“l^---I-I 
(1) These Data Qualifiers are added by the laboratory to provide additional information for the reported results, 

They should not be confused with the qualijkrs applied to the reported data as a result of a data 
validation process performed independently of the laboratory reporting procedure. 

.,_ . ,- ” - 
-” .-r I,-+&.+ --. .F” - _. 



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION 
OF CHROMATOGRAPHIC PEAKS 

Ml . . . _ So&ware failed to integrate peak or integrated peak improperly 

M.2 . . . . Multipte peala within window, analyst’s discretion used in peak identifkation. 

M3 . . Close eluting or near-coeludon of interferences. 

M4 ,.‘. Adding or removing area due to peak tailing - subject to consistency within the sequence, 

M5 . . . . Addingkemoving area due to positive baseline deflection matrix effect. 

M6 . . . . Adding/removing area due to negative baseline deflection matrix effect. 

M7 . . . . Retention time shifis. 

MS . . . . Skimming vs. dropped baseline. 

M9 . . . . Adding area due to peak splitting , 

Ml0 . . . Secondary ions or qualifier ions. 

Note: Appropriate Qudif&s are used and specified in the data package; either on the individual 
quantitation reports or in the Technicd Review Chectists. 



2. CMN-OF-CUSTODY 
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Committed to Yusr Success 

COOLER RECEIPT CHECKLIST 

Report: 

ProhA: EA Deiaware ffif 10~ 6rave 
Received : 2o--@R-,@‘J 10 : 00 
c@.z: cxlc0007002 
s-1 es : ~~~4251-000425.3 

A. 

1. 
la. 
lb. 

2. 
3. 
4. 
5. 
6. 

B. 

9. 
10. 
If. 
12. 
13. 

19 Loveton Circle 
Sparks, Maryland 2 t 152 

(410) 771-4920 

t$OOGR INSPECTION; 

Date cooler was opened: 
Date CLstodian Signature 

Did cooler come , air bill, etc? w YE 0 N/A NCR# 
tJPS Air b/Ii Number from Chain-of-Custody 8ld I@-! 2 Y? 3 7 1 y 
Other 

Custody seals were present on outside of cooler? 
Custody seals were unbroken at the time of arrival? 
Chain-of-Custody (COC)rewrds were present and legible? 
Were the COC records completed? 
Was cooler temperature 4C f ZC? 

NO N/A NCR# 

BAMPLE INSPECTION 

All bottles arrived unbroken? Y S 

%iiP 

0 N/A NCR# 

Ail bottles labels were legible and complete? NO N/A NCR# 

Containers were correct for the analysis listed on the COC? . NO N/A NCR# 
Were preservatives checked (except VOA vials)? NO @ NCR# 
Were bubbles absent in Volatiles samples? NO N/A NCR# 

Special Notes: 

September 2Q.lQQQhnmu 



3. AROMATIC VOLATILES DATA 



- 

- 
A, QC Summary 



LCS Recovery Report 

Lab Name : STL Baltimore File ID : VB2B0054.D Instrument: VB2 

* 
ample : VLO04274 Date Analyzed: 27 Apr 2000 

Matrix : WATER Method : AB200323.M 

Client : 000451 Project : WILLOW GROVE 

“ “ “ “ “ _ “ “ “ “ _ _ _ “ “ “ “ “ ~ “ “ “ “ “ “ “ “ “ “ “ “ “ ” ” ” ” ” ” ” ” ” ” ” ” ” ” ” “ “ “ “ “ “ “ “ “ “ ” ” ” ” ” ” ” “ “ “ ~ ~ “ “ “ “ “ ”  

Spike Compound Spike Spike Spike QC Limits 
Added Res %Rec % Ret 

""""""_""""""""""""""~~""""--_1--"""""""""--"""""""""""""""""""""""" 
Benzene 
Toluene 
Ethylbenzene 

““““““““““““““““““““_____c______________”””””””““““““““--”””””””““““““““““” 

* ,- Indicates values outside of QC limits 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

m 

Lab Name: STL BALTIMORE Contract: 000451 -- ..-.- -I _--.. - ..--.-_..” ._.-” .-...- _llll--..lll- 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -........ -.-l.l-.l” “..--.~, - --.“..-- 
Matrix: (soil/water) WATER _-_--- 
Sample wthol: 5.0 (g/ml) ML __.“-_l-..__- lll_--_.~l...- 
Level: (lowlmed) LOW -,“- ,._._. --^ 
96 Moisture: not dec. _-.,_ -~ ..- II_ 
GC Column: DB-VRX ID: 0.45 (mm> __,_-..-..- 
Soif Extract Volume: w lllllll-“-.- 

Lab Sample ID: VBO04274 ._.--““____- 
Lab File ID: VB2B0058.D --~-- 
Date Received: 4/20/00 __-- l__...l--.-- 
Date Analyzed: 4/27/00 ,..-... ^ ------ .--.. “- 
Dilution Factor: 1 .O l~..“.l.“l_ll--- 
Soil Aliquot Volume: ON .-__.. -...-- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L --.- .-.--” Q 

108-38-3/l O&42- -- ---____-- .-----1. 

FORM I VOA 



B. Sample Results 



IA EPA SAMPLE NO. 

VOLATILE ORGANlCS ANALYSlS DATA SHEET 
INFLUENT 

Lab Name: STL BALTIMORE Contract: 000451 II____--...--I -““---I 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: _ .-.. “” ^ ..__ _ __... _- -------- -.~- ll--“_--l 

Matrix: (soil/water) WATER Lab Sample ID: 0004251 __--... ~-” ____l__l__ ----. “-..” ..- 

Sample wt/vol: 5.0 @/ml) ML __ Lab File ID: VB2B0059.D “l-.....-l_- -.-- 
Level: (low/med) LOW Date Received: 4/20/00 l_____-^-_.- --.” 
% Moisture: not dec. Date Analyzed: 4/27/00 _-___-” --- .,... “““-““.““- .-.-... - 

GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 2.0 ,-“----- 11” -_.-” - ___ -__-. l___- ..--.. -- 

Soil Extract Volume: w-1 Soil Aliquot Volume: w-) ll---__“““.““_^l. __-_-. “_^ - 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or uglKg) UG/L l.-._l_-- Q 

I “I..“..” --_ 
Fth\rlhranmxva 

91-20-3 _--..-..- 

t 
1 O&-38-3/1 06-42: 

k-47-6 

FORM I VOA 



1A EPA SAMPLE NC?. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE -_-..- -_l_.- ..,-_” .--__ -_-.--l-“.“ll-.-.-__ -___- --.._..___ m Contract: 000451 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: .I__--. -_-_. -...I-_--_-_ .-l.-..l- -^ -........ -.-“--^l- 
Matrix: (soil/water) WATER Lab Sample ID: 0004252 .---“_--- - .--- ~“--“-“” ....--” .-.... 
Sample wthol: 5.0 (g/ml) ML Lab File ID: VB2B0058.D -- “-_ --.“l___l____ Il-~^l--ll..^l 
Level: (lowlmed) LOW Oat@ Received: 4/20/00 ._._-. -----” -..” ..-- 1-“------ 
Oh Moisture: not dec. Date Analyzed: 4127100 ,_. “” .--. _..--.-- ------ .-._.._ ..” -.... ^- 
GC Column: DB-WW ‘D: P,45... (mm) Dilution Factor: 1 .O _.....-,_ ^_..____-.._- ll.“” ..- - _.-I_ ----.. 
Soil Extract Volunie: w-1 Soil Aliquot Volume: w -___-.-_II _,_-_-^.-.-- 

GAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg’) UGi’L -~..-.._---~ 

FORM I VOA 



IA EPA SAMPLE NO. 
VOLATILE ORGAN’CS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000451 
1-1 

_.lll_l~” -.-,.._. - -..- -.-.------- --_lll”..-““l_.. 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: _l~.___l__l -...” ..-. llll_ l_-_lll__., -” -...-.... -_..- 
Matrix: (soil/water) WATER Lab Sample ID: 0004253 ._-___ - ^.-“.. ,....^ _l.__ll -...” -..._ ““_” ...” ..__ _._-- 
Sampfe wt/vo’: 5.0 (g/ml) ML Lab File ID: VB2B0057.D _“_._ll_l---- -... “_._ .._. ^ ._._ “_ ““_^.-.“1.-- IXI.“.“-- 
Level: (lowlmed) LOW Date Received: 4/20/00 -..^“^ __.... --- -..... ̂  ,_ -“._~- 

% Moisture: not dec. Date Analyzed: 4/27/00 l_---__-_-- __----.----.~.- 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O II _-,-......_ I”....“.--l^ ,.-_ .._. -l__l -..“- 
Soil Extract Volume: w-> Soil Aliylrot Volume: (11 L) -.----- -““” .-.-.. ---. 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
&g/L or ug/Kg) UG/L Q “------- 

FORM l VOA 



Committted To Your Swxess 

June 19,200O 

Severn Trent Laboratories 
19 Loveton Circle 
Sparks, MD 2 1 I52 

Td: (410) 771-4920 
Fax: (410) 77 l-4407 
wwwstl-incxam 

Carl Reitenbach 
EA Engineering, Science, and Technology, Inc. 
92 Reads Way STE 109 
New Castle, DE 19720 

Re:Willow Grove NAS (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Wiilow Grove NAS 
project on 23 May 2000. The electronic data deliverables (EDD) will follow. The invoice is included. 

Please contact me if you have any questions or require further information and refer to report 
000641. 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, 

Mary E.. As er v 
Laboratory Project Manager 

MEwsSP 
enclosure 

Other Laboratory Locations: 
l Monroe, CT 
l Pewmla, R 
l Ltntverstty Park, IL 
l flilk?ftca, MA 

l We:.lfield, MA 
l Edrson, NJ 

l Wl~lppanp. NJ 

l Atrrherst, NY 
l Newburt& NY 

* Wouml. ix 

l CrJlcllf!~,ler, VI 

Service Center Locations: 
l Mt. Laurel, NJ 

. Gton Cow, NY 

Sales Office Locations: 
‘ Cantonment, FL 
l New Orloans, LA 

. Waterford, MI 
l Dlasstown, NJ 
l Sci~onoctady, NY 

* Clm?land, OH 
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Prepared for: 

EA Engineering, Science, and Technology, Inc. 
92 Reads Way STE 109 
New Castle, DE 19720 
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Severn Trent Laboratories - Baltimore 
19 Loveton Circle 

Sparks, h!iD 2 1152 

Report 00064 1 

June 2000 
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1. NAEtRATIW 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000641 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Date: 19 June 2000 

This report contains the results of the analysis of three water samples collected on 23 May 2000 in 
support of the referenced project. 

SAMPLE RECEPT 

The samples and trip blank arrived with custody seals absent by Federal ‘Express at Severn Trent 
Laboratories - Baltimore on 26 .May 2000. Upon receipt, the samples and trip blank were inspected 
and compared with the chain-of-custody record. The trip blanks had bubbles in all bottles received. 
The cooler temperature was greater then 15°C. The samples and trip blank were then logged into the 
laboratory computer system with assigned laboratory accession numbers and released for analysis. 

Client Samnle Des!- . i $T Lab Number 
INFLUENT 0006127 
BETWEEN 0006128 
EFFLUENT 0006129 

TRIP BLANK 000613Q 

Following this narrative section are a glossary of data qualifiers (Table l), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record. 
Analytical results and quality control information are summarized in the appended data package which 
has been formatted to be consistent with the deliverable requirements of this project. 

ANAL YTKAL METlIODS 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP 
revision number. For example, analyses pefiormed using EPA SW846 Method 8260B are identified 
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

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 controi measurements, and address the 
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the 
narrative includes: 

l Sample chronology: This section summarizes the sample history by fraction including the sample 

0 3.4m03, 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 00064 1 
Site: Willow Grove NAS Laboratory Project Manager: Mary %. Asper 
Project number29600.74 Report Date: 19 June 2000 

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. 

l Laboratory method performance: All quality control criteria for 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, 

l Sample performance: Quality control field samples 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). Ifacceptance criteria are not met, matrix interferences are 
confirmed either by reanalysis or by inspection ofthe LCS results to verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILES by CC - WATER (ST0006127 - STLOOQ6130) 

Sample Chronology: Four samples and associated quality control were analyzed on 01 May 2000 
for the client specified list of analytes by USEPA SW-846, Methods 503013/8021B. All holding 
times were met. 

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. 

CERTIFICATION OF RESULTS 

The Laboratory certifies that the reported results relate only to those samples tested and 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 STL Baltimore’s Quality Assurance program for other than the conditions 
de&&d above. Release of the data contained in thk report has been authorized by the Laboratory 
Project Manager as verified by the following signature. 

une 19,2OOC9 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALHVERS cl) 

Qualifiers other than those listed below may be required to properly define the results. If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is ful.Iy described in the Analytical Narrative section of the laboratory report. 

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(R.L) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis, 

J Indicates an estimated value. This qualifier is used under the following circumstances: 

1) when estimating a concentration for tentatively identified compounds (TICs) in GCMS 
analyses, where a 1. : 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile GCYMS identification criteria, and the result is less than 
the KL but greater than the method detection limit (MDL). 

B This qualifier is used when the anaiyte is firund in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate aotion. For GCYMS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

I$ This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

Y When appIied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

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

F: Indicates presumptive evidence of a compound. This qualifier is only used for GCJMS TICS, 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chforinated hydrocarbon, the jY qualifier is not. used. 

P When applied, this qualifier indicates a reported value from a CC analysis when there is ,greater 
than 25% difference for detected concentrations between the two GC columns. 



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEZRATION 
OF CEROMATOGRAPHIC PEAKS 

Ml . . . . Sofbmre failed to integrate peak or integrated peak improperly 

M2 *... Multiple peaks within window, analyst’s discretion used in peak identification. 

MS. . . Close eking or near-coeiution of interferences. 

M4 ,... Adding or removing area due to peak ta2ing - subject to consistency within the sequence. 

M5 s... Adding/removing area due to positive baseline deflection matrix effect. 

M6 . . . . Adding/removing area due to negative baseline deflection matrix effect. 

M? . . . . Retention time shifts. 

MS . . . . Skimming vs. dropped baseline. 

MY . . . . Adding area due to peak splitting n 

MS0 . . , Secondary ions or qualifier ions. 

Note: Appropriate Qualifie’rs are used and specified in the data package; either on the individual I 
quantitation reports or in the Technical Review Checklists. 
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Sevem Trent laboratories 
STL Baltimore 

19 Loveton Circle 
Sparks, Maryland 21152 

(410)771-4920 L . 

: 
COOLER RECEIPT CHECKLIST 

A. 

1. 
la, 
jb. 

2. 
3. 
4. 
5. 
6. 

8. 

9. 
10. 
Il. 
12. 
13. 

COOLER INSPECTION: 

Date cooler was opened: 

Did cooler come with a shipping slip, air bill, etc? 
Circle courier:FTzd UPS Air bill Number from Chain-of-Custody 

Circle, if applicable: 
Other 

.“.... 

Custody seals were present on outside of cooler? YES & N/A NCR# 

Custody seals were unbroken at the time of arrival? YES NO @ NCR# 

Chain-of-Custody (COCjrecords were present and legible? & NO N/A NCR# 
Were the COG records completed? 
Was cooler temperature 4C f 2C? NCR# %X \ 

SAMPLE INSPECTION 

AIL bottles arrived unbroken? G3 NO N/A NCR# 

All bottles labels were legible and complete’? c&z3 NO N/A NCR# 

Containers were correct for the analysis listed on the COC? a NO NIA NCR# 

Were preservatives checked (except VOA vials)? YES NO a NCR# 

Were bubbles absent in Volatiies samples? YES@ N/A NCR# ZO%\ 

Special Notes: 

hu h hl 4 % 1. d&f-Q mm+ in n II 3 4-r 

M:\GROUP\QA\FORMS\COOLER.WPD September 29,1999/mmu 



3. BTEX DATA 
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A. QC Summary 



LCS Recovery Report 

Lab Name : STL Baltimore File ID : VB2BO398 .D Instrument: VB2 

* 
mple : vD006022 Date Analyzed: I Jun 2000 

Mat-rix : SOIL Method : AB200522.M 

Client : Project : 

_y___"I___I----------~-------__1___1-~--------------~-------"---------- 
Spike Compound Spike Spike Spike QC Limits 

Added Res %Rec % Ret 
______-"------------___________I________---"--------~-------"--~--~---~---- 
Benzene I 50 I 55.9 
Toluene 50 56.7 
Ethylbenzene 50 58.5 

I_____-----"-"_--"--________I___________--- 
* - Indicates values 

212 88-123 
113 
117 I 

84- 11.9 
81-124 I 

-l--l---l-----“----__________I_ 

outside of QC limits 



4A 
VOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contrxt: 000641 -II -.--._ --__I_-.-_ -.... - -II 

~, /I 

Lab Code: ST LABS Case No.: EAtWILL SAS No.: SDG No.: __-__“I-.. ~-- -..-._. 
Lab File ID: VB2BO397.D “~11_1.---... “- Lab Sampie ID: VB006012 ~.“-- I”- -... “.“.“_ 
Date Analyzed: 6/l/00 l_l---...l- Time Analyzed: 1153 _..“-.. 
GC Cotuml: DB-VRX ID: 0.45 (mm) Heated Purge: (Y/N) N --.“I .--- -.._ -~“...- 
Instrument ID: VB2 -11-1”- I- 

THIS METHOD BLANK APPLIES TO THE FOLLOWtNG SAMPLES, MS AND MSD: 

[ SAMPEO. 

~--.“.l”lllll.l_ll_ 

0006127 
06; EFFI-{EF+.hkS 
071 EFFLU~NTMSD 

COMMENTS 

1) 

-.- -- .” 11111 
-P-P-_‘“- -- 

page 1 of 1 FORM IV VOA 0,7<PQ(!Z 



B. Sample Results 



IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 000641 -_-- ---. 

m Lab Code: ST LABS Case No.: EA/WILL SAS No.: SDG No.: l-.____l_-.._. -.---_.- s-_.. 
Matrix: (soil/water) WATER -.-l.-ll__. Lab Sample ID: 0006127 --.-.“ll” -.“.- 
Sample wtlvol: 5.0 (g/ml) ML _1.-1.-1__ --“.-- 
Level: (low/med) LOW ----- 
O/s Moisture: not dec. ----_. -._- ._-, “._I__ 
GC Column: DB-VRX ID: 0.45 (mm) -_..“.-.” -___ 
Soil Extract Volume: 1--” ..- w1 

Lab File ID: VB2B0402.D --_._ __ 
Date Received: 5/26/00 _.... I_. 
Date Analyzed: 6/l/00 -~.-^-.^ ..__- 
Dilution Factor: 1 .O ...“-“---- 
Soil Aiiquot Volume: w-1 --..“..._ ..._....” ..-._ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or uglKg) UG/L Q ~-“.~ 

m 
FORM I VOA 



1A 
VQLA-I-ILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 000641 -.“._- -..-- _“.-_“,“. 

m Lab Code: ST LABS Case No.: EANVILL SAS No.: SDG No.: _I __..____I “.^_,^__--“. _-_l_ll__ 
Matrix: (soil/water) WATER --“ll_ll Lab Sample ID: 0006128 ---~..--ll_- -._. 
Sample wthol: 5.0 (g/ml) ML ---“_ -““____ 
Level: (low/med) LOW 

o/b Moisture: not dec. -ll--..“l--- 
GC Coiumn: DB-VRX ID: 0.45 (mm> ___I_--- .l__ll.l-l 
Soil Extract Volume: w) ~-_I__ 

Lab File ID: VB2BO401 .D -.--.--,~ 
Date Received: 5/26/00 --..---.-_ 
Date Analyzed: 6/l /OO ^^ .._. - 
Dilwtion Factor: I .O F-P”-- 
Soil Aliquot Volume: -_l.“_l- w-1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ugiKg) UG/L __ll- ..--- 

-_ll__- 

m 

FORM I VOA 



IA 
VOLATILE ORGANICS ANALYSiS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 000841 __ -. _..., -..__l.--__l” - --- 
Lab Code: ST LABS Case No.: EAI\NILL SAS No.: SDG No.: ..._.” - -___1_1 1_11_ 
Matrix: (soil/water) WATER ._- _..- “l__llll Lab Sample ID: 0008129 -“.I --.-._- 
Sample wt/vol: 5.0 (g/ml) ML Lab File ID: VB2B0400.5 l__l...l, ___--“-.- .--..““--..- 
Level: (low/me@ LOW Date Received: 5/28/00 _..“1.~.111 .--111~ _.-.- - 
u/o Moisture: not dec. ---111___111_ Date Analyzed: S/1/00 - --.. - ---..-.-.... _.~ 
CC Column: EEIVE ‘D: 0.45 .._ m-n) Dilution Factor: 1 .O -- .“.” 
Soil Extract Volume: N-J -.__- ._.._l_l,__” Soil Aliquot Volume: ,, 0-Q 

CONCENTRATION UNITS: 
CAS NO. COMPOUND @g/L or ug/Kg) UG/L Q ll_l-.-._- 

_.-_I _.__.” -.“.l”” 

--- 

FORM I VOA 



Committed To Your Success 

June 27,200O 

Severn frent Laboratories 
i 9 Loveton Circle 
Sparks, MD 21i52 

-ret: (410) 771-4920 
Fax: (410) 771-4407 
wwwstl-incmm 

Carl Reitenbach 
EA Engineering, Science, and Technology, inc. 
92 Reads Way STE 109 
New Castle, DE 19720 

Re: Willow Grove NAS (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS 
project on 12 June 2000. The electronic data deliverables (EDD) will fohow. The invoice is included. 

Please contact me if you have any questions or require krther information and refer to report 
000718. 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, 

Mary E!&sper 
Laboratory Project Manager 

MEA/gsp 
enclosure 

Other Laboratory Locations: 
l Monroe, CT 

l Ponsacob, FL 
* University Park, IL 
l B~llerrca, MA 
l Wesflield, MA 
l Edison, N.1 
l Whlppany, NJ 
l .Amherst, NY 
l Newburgh, NV 
l Houston, IX 

* Qlfchf!a(er, vi- 

Service Center Locations: 
l Mt~ Laurel, NJ 
l Glen Cove, NY 

~~- 

Sales Office Locations: a part of 
* Cantonment, FL I ., .,,... ̂ _ .._... . .-I.. 
l New Ortcans, LA 

s‘*~~*rll ‘I’cwir SC1 I ICC’I lw 

l Waterford, MI 
l Blairstown, N.J 
l Schenectady. NY 
l Cleveland, OH 
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1. NARRATIVE 

a 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000718 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:29600.74 Report Dat,e: 27 J’une 2000 

This report contains the results of the analysis of three water samples collected on 12 June 2000 in 
support of the referenced project, 

SMfPLE RECEIPT 

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories - 
Baltimore on 14 June 2000. Upon receipt, the samples were inspected and compared with the chain- 
of-custody record. The samples were then logged into the laboratory computer system with assigned 
laboratory accession numbers and released for analysis. 

. Client Sable Deswat 
1NFLuENi 

ion 

BETWEEN 
EFFLUENT 

ST Lab Number 
000673 8 
0006739 
0006740 

Following this narrative section are a glossary of data qualifiers (Table l), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record. 
Analytical results and quality control information are summarized in the appended data package which 
has been formatted to be consistent with the deliverable requirements of this project. 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX- Y, where XXXXX is the reference method and Y is the SOP 
revision number. For example, analyses perEormed using EPA SW846 Method 826OB are identified 
as STL-M-826OB-3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

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 
narrative includes: 

l 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. 



- 

a 

Severn Trent Laboratories - Bakimore 
ANALYTICAL NARRATIVJ.!l 

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 0007 I8 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number:23600.74 Report Date: 27 June 2000 

0 Laboratory method performance: All quality control criteria for 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 (LGS), Sn 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. 

l Sample performance: Quality control field samples 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 
comirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILE25 by GC - WATER (STL0006738 - STLOOO6740) 

Sample Chronology: Three samples and associated quality control were analyzed on 19 June 2000 
for the client specified list of analytes by STL-M-503OB-l/STL-M-8O2iB-2. All hoiding times 
were met. 

Sample INELUlNT required a 2X dilution in order to bring the concentrations of target analytes 
within instrument calibration range. 

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. 

CERTIFICATION OF RESULTS 

The Laboratory certifies that the reported results relate only to those samples tested and 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 STL Baltimore’s Quality Assurance program for other than the conditions 
detailed above. Release of the data contained in this report has been authorized by the Laboratory 
Project Manager as verified by the following signature. 

une 27,200O 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (*) 

Qualifiers other than those listed below may be required to properly define the results. If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Proj Plan or a contract Statement of Work. Each 
additional qualifier is fully described in the Analytical Narrative section of the laboratory report. 

w 

J 

El 

I.3 

D 

A 

N 

P 

indicates a target compound was analyzed for but not detected. The sample Rporting Limit 
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

Indicates an estimated value. This quahfier is used under the following circumstances: 

1) when estimating a concentration for tentatively identified compounds (TICS) in GC/MS 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile GUMS identification criteria, and the result is less than 
the RI, but greater than the method detection limit @4DL). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GUMS analyses, this qualifier is used for a TIC, as we11 as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When appiied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

This qualifier indicates that a TIC is a suspected aldol-condensation product, 

Indicates presumptive evidence of a compound. This quaIifier is oniy used for GCllviS TICS, 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used, 

When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
They should not be confused with the qualifiers applied to the reported data as a result of a data 
validation process performed independently of the laboratory reporting procedure. 



TABLE 2. CODES ASSOC1AT.E.D WITH MANUAL INTE:GRATION 
OF CHROMATOGRAPHIC PEAKS 

Ml ..,. Software failed to integrate peak or integrated peak improperly 

M2 .*.. Muhipie peaks within window, analyst’s discretion used in peak identification. 

M3 ..*. Close eluting or near-coelution of interferences. 

M4 ..** Adding or removing area due to peak tailing - subject to consistency within the sequence. 

MS . ..* AddinE;lremoving area due to positive baseline deflection matrix effect. 

MG .*.. Adding/removing area due to negative baseline deflection matrix elect. 

M7 .B.. Retention time shifts. 

M8 .a,. Skimming vs. dropped baseline. 

M9 *... Adding area due to pea.k splitting . 

Ml0 . , . Secondary ions or qualifier ions. 

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual 

0 

quantitation reports or in the Technical Review Checklists. 

F:KiROIJPlFIN~iZi’~MASTER\~lANINT.MAS 



2. CI-IAIN-OF-CUSTODY 
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Severn Trent Laboratories 
STL Baltimore 

19 Loveton Circle 
Sparks, Maryland 21152 

(410) 771-4920 - 
. 

COOLER RECEPT CHECKUST 

A. 

1. 
la. 
lb. 

2. 
3. 
4. 
5. 
6. 

B‘ 

9. 
10. 
11, 
12. 
13, 

COOLER INSPECTION: 

Date cooler was opened: 

Did cooler corn lip, air bill, etc? -@ NO NIA 
UPS NcR&xg73i5z3 Air bill Number from Chain-of-Custody 
Other . .1 

.._. _.- 
Custody seals were present on outside of cooler? YES @ N/A NCR# 

Custody seals were unbroken at the time of arrival? YES NO @&j? NCR# 

Chain-of-Custody (COC)records were present and legible? NO N/A NCR# 

Were the COC records compfeted? NO N/A NCR# 

Was cooler temperature 4C -1: 2C? NO N/A NCR* 
.s 

SAMPLE INSPECTION 

All bottles arrived unbroken? (323 NO N/A NCR# 

All bottles labels were legible and complete? 
SiiT 

NO NlA NCR# 

Containers were correct for the analysis listed on the COC? NO N/A NCR# 

Were preservatives checked (except VOA vials)? NO @ NCR# 

Were bubbles absent in Volatiles samples3 NO N/A NCR# 

Special Notes: 

September 29,1999/mmu 



3. AROMATIC DATA 
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A. QC Summary 

030001 



LCS Recovery Report 

Lab Name : STL Baltimore File ID : VB2B0576.D Instrument: VB2 

mple : VDOO6192 

Matrix : WATER 

Client : 

““““““““““““““““““” 

Spike Compound 

“““““““““““_““““““” 

“” 

“̂  

Benzene 
Toluene 
Ethylbenzene 

““““S “” 

Date Analyzed: 19 IJun 2000 

Method : AB200607.M 

Project : 

"""""""""""""""""_""_l____l_____________"""""""""""""" 
Spike Spike Spike QC Limits 
Added Res %Rec % Ret 

"""""""""""~""""""""""""""""""""""""~"""""""""""-""""" 

1 g / $kZ / pp ( E!zJ 

""""""""""""~"*"""""""*""""""~"""""""""""""""""""""""" 
* - Indicates values outside of QC limits 



4A EPA SAMPLE NO. 
VOLATILE METHOD BLANK SUMMARY 

Lab Name: STL BALTIMORE _ - Contract: 000718 -I 
jl 

Lab Code: ST LABS Case No.: EANVILL- SAS No.: SDG No.: 

Lab Fita ID: VBZl30575.D Lab Sample ID: VBOO6192 .-“--- 

Date Analyzed: 6/l O/O0 Time Analyzed: II:42 “A-...-_ I 

GC Column: DB-VRX- ID: 0.45 (mm) Heated Purge: (‘f/N) N I. 

Instrument ID: VB2 --- -“- 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

I------ 

..-.. 
EPA 

SAMPLE NO. 

C 
00067: - 
0006738 

COMMENTS 

- 

page 1 of I FORM IV VOA 



B. Sample Results 

030006 



IA EPA SAMPLE NO. 
VOLATlLE ORGANICS ANALYSiS DATA SHEE-I- 

INFLUENT I 
Lab Name: STL BALTIMORE -- Contract: (300718 _) 1 

Lab Code: ST LABS Case No.: EAIVVILL SAS No.: SDG No.: -- -- 
Matrix: (soil/water) WATER Lab Sample ID: 0006738 ---- 
Sample wtlvol: 5.0 (g/ml) ML --- 
Level: (low/med) LOW 

% Moisture: not dec. ~-~- 
GC Column: DB-VRX ID: 0.45 (mm) -- 
Soil Extract Volume: (W 

Lab File ID: V52B0579.D ----1 
Date Received: 6/14/00 -----.-““1111 
Date Analyzed: 6/l 9/00 -- 
Dilution Factor: 2.0 

Sail Aliquot Volume: w 

CAS NO. 
CONCENTRATION UNITS: 

COMPOUND (ug/L or ug/Kg) UG/L Q ~-_11- 
-“--~-” 

FORM I VOA 



IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000718 -- 
__, yj 

Lab Code: ST LABS Case No.: EA/WlLL SAS No.: SDG No.: 

a 

-- -_-_ 
Matrix: (soil/water) WATER .^._ __--.- Lab sample ID: 0006739 __-^~“__--^_ -... -.- 
Sample whoI: 5.0 (g/ml) ML Lab File ID: VBZB0578.D -- -.I- 
Levet: (low/med) LOW Date Received: 6/14/00 ~I_ ~-I-- 
% Moisture: not dec. _“-____1 Date Analyzed: 6119100 

GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O --_lllllll” -- ~ .._--... “-_____ 
Soil Extract Volume: w-) Soil Aliquot Volume: WA -._-- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
@g/L or ug/Kg) UG/L _ 0 

FORM I VOA 03OQ13 



IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSES DATA SHEET 

Lab Name: STL BALTIMORE _ Contract: 000718 -“--..Y 
(EALUENIj 

Lab Code: z LABS Case No.: EA/WlLL SAS No.: SDG No.: 

Matrix: (soil/water) WATER ._ Lab Sample ID: 0006740 ._I 
Sample wt/vol: 5.0 (g/ml) ML Lab File ID: -- yB2BO577.D 

Levek (lowlmed) LOW Date Received: 6/l 4/00 --_1.- 
% Moisture: not dec. ..- Date Analyzed: 6/l 9100 --.I 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O I..I --... - .--... “. *- -- 
Soil Extract Vohme: w-) --- Soil Aliquot Volume: __ w-1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L -.l..--lllll Q 

FORM I VOA 
030017 



Mary E. Aspet 

STL Battlmore 
19 Loveton Circle 
Sparks, MD 21152 

August 7,200O 
Tel: 410 771 4920 
Fax: 410 771 4407 
wwwstlhxom 

Carl Keitenbach 
EA Engineering, Science, and Technology, Inc. 
New Castle Corporate Commons 
92 Read’s Way, Suite 109 
New Castle, DE 19720 

Re:WiIlow Grove NAS (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of t.hree water samples collected for the ‘kbillo& Grove NAS 
project on 20 July 2000, The invoice is included. 

Please contact me if you have any questions or require ~firther information and refer to report 
000930. Unless other arrangements are made, we reserve the right to dispose of your samples sixty 
(60) days from the date of t.his letter. We will retain the raw data for seven years from this date. 

Sincerely, 

Laboratory Project Manager 

M”EA/g:sp 
enclosure 

STC Baltimore is a part of Severn Trent Laboratories, Inc. 



Prepared for: 

EA Engineering, Science, and Technology, Inc. 
New Castle Corporate Commons 

92 Read’s Way, Suite 109 
New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories - Baltimore 
I9 Loveton Circle 

Sparks, MID 2 1152 

Report 00093 0 

August 2000 

STL Baltimore is e part of Severri Rent Laboratories, Inc. 
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c 1. NARRATIVE 



Sevem Trent Laboratories - Bnltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., he. STL Baltimore Report: 000930 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
I?rqject number:29600.74 Report Date: 5 August 2000 

This report contains the results of the analysis of three water samples c,oilected on 20 Jury 2000 in 
support of the referenced project. 

The samples arrived with custody seals absent by hand at Severn Trent Labor&tories - Baltimore on 
21 July 2000. Upon receipt, the samples were inspected and compared with the chain-of-custody 
record. The samples were then logged into the laboratory computer system with assigned laboratory 
accession numbers and released for analysis. 

Client Samde ‘Desipmtion 
INFLUE~T 
BETWEEN 
EFFLIJTZNT 

ST Lab Number 
OOOS404 
0008405 
0008406 

Following this narrative section are a glossary of data qualifiers (Table l), codes associated with 
tnanual integration of chromatographic peaks (Table 2), and the original chain-of-custody record, 
Analytical results and quality control imormation are summarized in the appended data package which 
has been formatted to be consistent with the deliverable requirements of this project. 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP 
revision number. For example, analyses performed using EPA SW846 AtXethod SZGOB are identified 
as STL-M-8260B3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-Ivi-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

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 
narrative includes: 

l Sample chronology: This section summarizes the sample history by fraction including the sample 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., & Tech., .hc. STL Raltimore Report: 000930 
Site: Willow Grove NAS Laboratory Project blranager: Mary .E. Asper 
Project number:2,9600.74 Report Date: 5 August 2000 

preparation method and date, analytical method, and analysis date. .Anything unusual about the 
samples, digestates, or extracts is idemified. Holding time compliance is evaluated in this section. 

l Laboratory method performance: All quality control criteria for 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. 

+ Sample performance: Quality control field samples 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 verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATK VOLATILES by GC - WATER (ST0008404 - STOO08406) 
Sample Chronology: Three samples and associated quality contro1 were analyzed on 0 1 August 2000 
for the client specitied list ofanalytes following the procedures specified in STL-M-503OBIISTL-M- 
502 IB-2, All hoIding times were met. 

Laboratory Method Performance: AlI laboratory method performance criteria were met for the 
reported samples. 

Sample Performance: All quality control criteria were met for the reported samples. 

CERTIFICATION OF ,RESULTS 

The Laboratory certifies that the reported results relate only to those samples tested and that this 
report meets the project requirements for analytical dat.a as stated in the Analytical Task Qrder (ATQ) 
and the chain-of-custody. In addition, the Laboratory certities that the data as reported meet the Data 
Quality Qb.jeetives for precision, accuracy, and completeness specified for this project or as stated 
in STL Baltimore”s Quality Assurance prognam for other than the conditions detailed above. Reiease 
ofthe data contained in this report has been atudhorized by the Laboratory Project Manager as verified 
by the following signature. 

I.- 
Laboraotry Project Manager 

August 5,200o 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (I) 

Qualifiers other than those listed below may be required to propdy define the results. If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is fully described in the Analytical Narrative section of the laboratory report. 

U 

J 

B 

E 

Y 

A 

N 

P 

Indicates a target compound was analyzed for but not detected. The sample Ryorting Limit 
(R.L) is corrected for dilution and, if a soil sample, for percent moisture, if rep’orted on a dry 
weight basis. 

Indicates an estimated vaiue. This quahfier is used under the following circumstances: 

I ) when estimating a concentration for tentatively identified compounds (TICS) in GCRvlS 
analyses, where a I : 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile CiCAviS identification criteria, and the result is less than 
the RI., but greater than the method detection limit (MDL). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action For GUMS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

This qualifier indicates that a TIC is a suspected aidol-condensation product. 

Indicates presumptive evidence of a compound. This qualifier is only used for GCXvfS TICS, 
where the identification is based on a mass spectral Iibrary search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

L 

When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
They should not be confused with the qualifiers applied to the reported data as a result of a data 
validation process performed independently of the laboratory reporting procedure 
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TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION 
OF CHlZOMATOGRAPHIC PEAKS 

Ml ,..* Software failed to integrate peak or integrated peak improperly 

M2 .*.. Multiple peaks within window, analyst’s discretion used in peak identification. 

M3 . . . . CIose eluting or near-coelution of intetierences. 

M4 . . . . Adding or removing area due to peak tailing - subject to consistency within the sequence, 

MS . . . . Adding/removing area due to positive baseline deflection matrix effect. 

M6 .~.. Adding/removing area due to negative baseline deflection matrix effect, 

WI7 . . . . Retention time shifts. 

M8 . . . . Skimming vs. dropped baseline. 

M9 I... Adding area due to peak splitting , 

Ml0 . . . Secondary ions or qualifier ions. 

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual 
quantitation reports or in the Technical Review Checklists. 



2. CHAIN-OF-CUSTODY 





19 loveton Circle 
Sparks, Maryland 21152 

(410) 771-4920 L 

r 

Report: 000930 
Project: Willow Grove NAS 
Received: 21-SUL-00 14:30 
COC: CCC0007523 
Samples: 0008404-0008406 

A. COOLER INSPECTION; 

Date cooler was opened: 
Date 

1. Did cooler come with a shipping slip, air bill, etc? 
la. Circle courier: Federal S Air b@ Numb 

lb. Circle, if applicable e 

2. 
3. 
4. 
5. 
6. 

Custody seals were present on outside of cooler? 
Custody seals were unbroken at the time of arrival? 
Chain-of-Custody (COC)records were present and legible 
Were the COC records completed? 
Was cooler temperature 4C f 2C? 

0 N/A NCR# 
0 N/A NCR?? 

B. SAMPLE INSPECTION 

9. All bottles arrived unbroken? NO N/A NCR# 

10. All bottles iabets were legible and complete? NO N/A NCR# 

11. Containers were correct for the analysis listed on the COC NCR# 

12. Were preservatives checked (except VOA vials)? NCR# 
13. Were bubbles absent in Voiatiies samples? NCR# 

Special Notes: . +’ 



3. AROMATIC DATA 



a 
A. QC Sunmary 



LCS Recovery Report 

Lab Name : STL Baltimore File ID : VB2BB832.D Instrument: VB2 

Sample : VLQO8012 Date Analyzed: 1 Aug 2000 

e 
atrix : WATER Method : AE32QO8Ol..M 

Client : oQ2 73 Project : 

____““_“““““““““-“*“______^_____________”””””””““-““““--“”-”””””“““*“” 
--““” 

Spike Compound Spike Spike Spike QC Limits 
Added Res %Rec % Ret 

"______"""""*"""----________II__________""""""""""""""""""""""""""""" ""__ 

-- 
Benzene 
Toluene 
Ethylbenzene 

__“__““_““___“““~“““_________I__________”””””””“““““--“-“”””””””“““-““-“““” 
* - Indicates values outside of QC Limits 



4A EPA SAMPLE NO. 
VOLATILE METHOD BLANK SUMMARY J J 

Lab Name: STL BALTIMORE contract: 000930 
j VBLKOI 1 

Lab Code: ST LABS Case No.: EAAULL SAS No.: SDG No.: - --- _ll-.^ll 
Lab File ID: VB2B0834.D ___--~ Lab Sample ID: VB008012 --v- 
Date Analyzed: 811100 Time Analyzed: 16:ll “.- 
GC Column: DB-VRX ID:-:45 (mm) Heated Purge: (YIN) N .“...-.“.--..l ___I_ 

Instrument ID: VB2 _lll_ -.-_..... --____ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB 
SAMPLE NO. SAMPLE ID 

LAB TIME 
FILE ID ANALYZED 

01 
02 
03 
04 
05 
06 

COMMENTS 

-11- -^ 

page I of 1 FORM IV VOA 



- 

- 
B. Sample Results 

- 03oooF; 



EPA SAMPLE NO. 
VOLATILE ORGANfCS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000930 -- -..-_ -...- .-“----m 
Lab Code: ST LABS Case No.: EANVILL SAS No.: SOG No.: -A- -____-- 
Matrix: (soil/water) WATER . ..-- Lab Sample ID: 0008404 __ 
Sample wthof: 5.0 (g/ml) ML Lab File ID: VB2B0839.D --- w-P.- 
Level: (fow/med) LOW Date Received: 7/21/00 -- 
Oh Moisture: not dec. -- Date Analyzed: 8/l/00 -.“.-..__-_- 
GC Column: DB-VRX ID: OACNs (mm) Dilution Factor: 1 .O “.._ 
Soil Extract Volume: w Soil Aliquot Volume: “-l._lllll-- w 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
@g/L or ug/Kg) UG/L Q - 

FORM f VOA 



-IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSlS DATA SHEET 

Lab Nama: S-i-t BALTIMORE --,-,z-_-- .._- __l_l-l _--m Contract: 000930 

Lab Code: ST LABS Case No.: EANVILL SAS No.: SDG No.: -.- -.I-_ II r___--__l_ 
Matrix: (soil/water) WATER Lab Sample ID: 0008405 -- _I_-__ 
Sample wtkol: 5.0 (g/ml) ML Lab File ID: VB2B0838.D _.--.~ - __. 
Level: (lowlmed) LOW Date Received: 7/21 /OO -- -.- 
% Moisture: not dec. Date Analyzed: 8/l/00 --~^.-” ll__“..__ 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O ~-I -__-..-- “.“------ 
Soil Extract Volume: w-1 Soil Aliquot Volume: -1_^_~ W-J 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ugll or ug/Kg) UGlL Q 

FORM I VOA 



IA EPA SAMPLE NO. 
VOLATILE ORGANiGS ANALYSlS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 000930 
_-, jEFFLUENi( 

Lab Code: ST IABS Case No.: EAiWlLL SAS No.; SDG No.: _----- -_.__--- .” 
Matrix: (soil/water} FATER 

Sample wt/vol: 5.0 (g/ml) ML ---- 

Lab Sample ID: 0006406 - ..--.._-^-^.- 
Lab File ID: VB2B0835.D 

Level: (low/med) ,&OW 

% Moisture: not dec. ---- 
GC Column: DB-VRX ID: 0.45 (mm) - --.- 
Soil Extract Volume: W-J 

Date Received: Y/21/00 

Date Analyzed: 8/l/00 --_------“~ 
Dilution Factor: 1 .O -_-“. 
Soil Aliquot Volume: ON _I- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

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

FORM t VOA 
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August 24,200O 

STL Baltimore 
19 LoW3n Circle 
Sparks, ua 21152 

Tel: 410 772 4920 
Fax: 410 771 44OJ 
wwwstl-incxom 

Carl Reitenbach 
EA Engineering, Science, and Technology, Inc. 
New Castle Corporate Commons 
92 Read’s Way, Suite 109 
New Castle, DE 19720 

Re: Willow Grove WAS (29600.74) 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the WiIlow Grove NAS 
project on 15 August 2000. The invoice is included. 

Please contact me if you have any questions or require f&her information and refer to report 
001071. 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, 

Mary E. Ak!per 
Laboratory Project Manager 

MEA/gsp 
enclosure 

STL Baltlrnore is a part of Severn Trent Latmretorles, Inc. 



LABORATORY DATA REPORT 

Prepared for: 

EA Engineering, Science, and Technology, Inc. 
New Castle Corporate Commons 

92 Read’s Way, Suite 109 
New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories - Raltimore 
19 Loveton Circle 
Sparks, MD 21.152 

Report 00 107 1 

August 2000 

STL Baltimore is a part of Sewn Pent Laboratories, Inc. 
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1. NARRATIVE 



r 
Sever11 Trent Laboratories - Baltimore 

ANALYTICAL NARRATIVE 

Client: EA Eeg*, Sci., & Tech., Inc. STL Baltimore Report: 001071 
Site: WilIow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project nun~ber:2%00.74 Report Date: 24 August 2000 

This report contains the results of the analysis of three water samples collected on 15 August 2000 
in support of the referenced project, 

SAMPLE HECEIPT 

The samples arrived with custody seals absent by hand at Severn Trent Laboratories - Baltimore on 
17 August 2000. Upon receipt, the samples were inspected and compared with the chain-of-custody 
record. The samples were then logged into the labora.tory computer system with assigned laboratory 
accession numbers and released for analysis. 

Client Sample Desimation ST Lab ‘Nwnber 
INFLUENT 0009378 
BETWEEN 00093 79 
EFFLUEN’T 0009380 

Following this narrative section are a glossary of data qualifiers (Table l), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of%ustody record. 
Analytical results and quality control inFormation are summarized in the appended data package which 
has been formatted to be consistent with the deliverabie requirements of this project. 

ANAL YTKAL METHtXlY 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is format ted as STL-M-XXXXX -Y, where XXXXX is the reference method and U is the SOP 
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified 
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-C%’ for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

QUALITY CoRrTRUL 

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 
narrative includes: 

l Sample chronology: This section summarizes the sample history by fraction including the sample 



Seven1 Trent Laboratories - Baltimore 
ANALYTTCAL NARRATIVE 

Client: CA Eng., Sci., Sr Tech,, Inc. STL Baltimore Report: 001071 
Site: Willow Grove NAS Laboratory Project IManager: Mary E. Asper 
Project number:29600.74 Report Date: 24 August 2000 

preparation method and date, analytical method, and analysis date. Anything unusual about t,he 
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section. 

l Laboratory method performance: All quality control criteria for method performance must be met 
for all tca.rget 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. 

l Sample performance: Quality control field samples 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). Ifacceptance criteria are not met, matrix interferences are 
confirmed either by reanalysis or by inspection ofthe LCS results to verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILES by GC - WATER (ST0009377 - ST0009379) 
Sample Chronology: Three samples and associated quality control were analyzed on 18 and 21 
August 2000 for the client specified list of analytes following the procedures specified in STL-M- 
5030% l/STL-M-802 1B-2. AI1 holding times were met. 

The batch MSIMSD, analyzed on 21 August, was performed on another client’s sample. All data 
associated with these QC samples have been included in this report to fulfill reporting requirements. 
However, recoveries were not evaluat.ed since they do not apply to the samples associated with this 
report. 

Laboratory Method Performance: All laboratory method performance criteria were met for the 
reported samples. 

Sample IPerformance: All quality control criteria were met for the reported samples. 

CEK~IFICATION OF RESULTS 

The Laboratory certifies that the reported results relate only to those samples tested and 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 STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release 
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Severu Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Eug., Sci., CSL: Tech., Inc. STL Baltimore Report: 001071 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Aspen 
Project number:29600.74 Report Date: 24 August 2000 

of the data contained in this report has been authorized by the Laboratory Project Manager as verified 
by the following signature. 

August 24,2Q00 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS ~1 

Qualifiers other than those listed below may be required to properly defjne the results, If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is fully described in the Analytical Narrative section of the laboratory report. 

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(RI.,) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

J indicates an estimated value. This qualifier is used under the following circumstances: 

1) when estimating a concentration for tentatively identified compounds (TICS) in GC/MS I 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile ald semivolatile GC/MS i.denti:fication criteria, and the result is less than 
the RL but greater than the method detection limit (MDL). 

B This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

E This qualifier identiiies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

D When applied, this qualifier identifies all compound concentrations reported fixjrn a secondary 
dilution analysis. 

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

N Indicates presumptive evidence of a compound. This qualifier is only used for GUMS TICS, 
where the identification is based on a mass spectral libr‘ary search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

I? When appIied, this qualifier indicates a reported value from a GC analysis when there is grea.ter 
than 25% difference for detected concentrations between the two GC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
Thy slwtcld rmt be cortftirsed with the yuaiij&m app~i~~~ to the reported data as a result of a data 
validation process perfarmed independently of the Iaboratmy repsrting procedure, 
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TABLE 2. CODES ASSOCLATED WITH MAN’UAL INTEGRATION 
OF CHROMATOGXAPHIC PEAKS 

Ml . . . . Sofiware failed to integrate peak or integrated peak improperly 

M2 .,,a Multiple peaks within window, analyst’s discretion used in peak identification. 

M3 B.S. Close eluting or near-coelution of interferences. 

Mfi . . . . Adding or removing area due to peak tailing - subject to consistency within the sequence. 

M5 es.. Adding/removing area due to positive baseline deflection matrix elect. 

MG . . . . Adding/removing area due to negative baseline deflection matrix erect. 

M7 . . . . Retention time shifts. 

MS . . . . Skimming vs. dropped baseline. 

M9 . . . . Adding area due to peak splitting . 

Ml0 , , . Secondary ions or qualifier ions. 

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual 
quantitation reports or in the Technicai Review Checklists, 
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COOLER RECEIPT CHECKLIST 

Project: Willow Grove 
Received: 17-AUG-00 10 : 00 
cxx!: Coc0007659 
l%mples : 0009377-0009379 

A. 

1. 
la. 

0 
lb. 

2. 
3. 
4. 
5. 
6, 

6. 

9. 
10. 
Il. 
12. 
13. 

COOLER INSPECTION; 

Date cooler was opened: 

UPS Air biil Number Chain-of-Custody 
. ., .__ 

Circie, if appiicable: Handcarried Other 
-.-...- __-_ II 

Custody seals were present on outside of cooler? YES@ N/A NCR# 
_ a-.. 

L. 
,“~ 

Custody seals were unbroken at the time of arrival? YES NO @ NCR# 

Chain-of-Custody (COC)records were present and legible? -NO N/A NCR# 

Were the COC records compteted? S 

v 

0 N/A NCR# 

Was cooler temperature 46 f ZC? t? 
E NO N/A NCR# 

SAMPLE INSPiZCT1ON 

Ail bottles arrived unbroken? 
AIt bottles labels were legible and complete? 
Containers were correct for the analysis listed on the COC? 
Were preservatives checked (except VUA vials)? 
Were bubbles absent in Volatiles samples? 

NO N/A NCR# 
NO N/A NCR# 
NO N/A NCR# 
NO a NCR# 
NO N/A NCR# 

.., 

Special Notes: ,,’ ,’ 



3. AROMATIC DATA 



B. Sample Results 



LCS RecoveV Report 

Lab Name : STL Baltimore File ID : 

le : VLOO8212 

ix : WATER 

Client : zo\ci--It 
-----__-------_---__-------~------- 
Spike Compound Spike 

Added 
______I--_--------_____I___________ 
Benzene 50 
Toluene 50 
Ethylbenzene 50 

m2B0898.D Instrument: VB2 

Date Analyzed: 21 Aug 2000 

Method : AJ3200801.M 

Project : 

-____-_____________-___________^___I___ 
Spike Spike QC Limits 

Res %Rec % Ret 
-_____________------------------------- 

51.4 103 72-133 
52.8 1ocY 81-122 
51.8 104 81-124 

________--____---_------------------------- 
* - Indicates values 

--_---_____I____--_----“------- 

outside of QC limits 

. . 



4A EPA SAMPLE NO. 
VOLATlLE METHOD BLANK SUMMARY 

Lab Name: STL BALTIMORE -- ..---C-_II .--_-,-- / Contract: 001071 

Lab Code: ST LABS Case No,: EA/WlLL SAS No.: - SDG No.: -.--.- 
Lab File ID: VE3280881 .D -I- Lab Sample ID: V5008183 --_---.- 
Date Analyzed: 8/l 8100 --- Time Analyzed: 14:48 ~--.“~- 
GC Column: DB-VRX ID: 0.45 (mm) Heated Purge: C//N) N -“.. --~- 

instrument ID: VB2 --- -...““.l.“l_ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

r----- 
“-.” .-.- “-__-_- _-__1_11_.. l”..^l__ 

EPA 
SAMPLE NO. / I , 

* 

COMMENTS 

page 1 of 1 FORM IV VOA 



4A 
VOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NQ. 

I 7 

Lab Name: S-i-L BALTIMORE Contract: 001071 ~_1 --- a-"__ 
Lab Code: ST LABS 

4D 

Case No.: EANv& SAS No.: SDG No.: -1 ----____ L_-.-.- 
Lab File ID: VB2B0900.D -ll_.l .- Lab Sample ID: VBOO8212 lll.l.-----~-~ 
Date Analyzed: 8/21/00 ~I 
GC Column: DB-VRX ID: 0.45 (mm) - 

Instrument ID: VB2 

Time Anaiyzed: 15:02 _““.___-_~.^-.- 
Heated Purge: (Y/N) N --1__1 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 
r -- ---^.-._ 

1 EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

l&f3 ” TIME 
FILE ID ANALYZED 

I I 

l-^.l.~_.-. 

01 
02 
03 
04 
05 

COMMENTS 

page 1 of 1 FORM IV VOA 



A. QC Summary 



IA EPA SAMPLE NO. 
VOLATILE ORGAN~CS ANALYSIS DATA SHEET 

Lab Name: .STL BALTlMOR?0 --, c contract: 001071 111 

Lab Code: ST LABS 

* 

l”.““.l---- Case No.: EANVILL- SAS No.: SDG No.: -I__-----” 
Matrix: (soil/water) WATER ,_I ..l_..._ll Lab Sample ID: 0009377 ----- __II_ 
Sample wt/vol: 5.0 .-..-.- (g/ml) ML Lab File ID: VB280901 .D --_.l...“.--l.. 
Level: (low/med) LOW -1.--- Date Received: 8/l 7/00 _-- 
% Moisture: not dec. -.“. I_____ Date Analyzed: 8/21/00 -_...” 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O --- 
Soil Extract Volume: ------ w-1 Soil Aliquot Volume: w-> -“-.-.” ..^.- - 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or uglKg) UG/L Q --l.lll--- 

FORM I VOA 030010 



IA EPA SAMPLE NO. 
VOLATlLE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE 1.F-.....___.-- -----...c contract: 001071 

Lab Code: ST LABS Case No.: EAM/lLL SAS No.: -__I- --- “__1_ SDG No.: ___-__-.-_l 
Matrix: (soil/water) “WATER _ Lab Sample ID: 0009378 --------‘” 
Sample wtkol: 5.0 (g/ml) ML Lab File ID: Vf32f30884.D --_ll- -___1.“-- -1__-1- 
Level: (lowhned) LOW Date Received: 8/17/00 ---.” _--.-- -“-...-. 
% Moisture: not dec. Date Analyzed: 8/18/00 --_~..“-___ llll_” -__ _ ._-..- -- 
GC Column: DB-VRX ID: $43-,- (mm) Dilution Factor: 1 .O .- ----..-.--- 
Soil Extract Volume: w Soil Aliquot Volume: w-1 ---. _ -...-_ ---- _l-..-l--“.“l 

CAS NO. COMPOUND 
CONCENTRATIOi4 UNITS: 
(ug/L or ug/Kg) UGi’L -““.“...- __l_l- 

FORM I VOA 
030013 



.tA EPA SAMPLE NO. 
Voi-ATlLE ORGANlCS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 001071 
piiF---J 

-.- .----cc--- l.l-^_.-_l_ll 

0 

Lab Code: ST LABS Case No.: EAIWlLL SAS No.: SDG No.: ---111 --..““--- -- --‘-““- 
Matrix: (soil/water) WATER Lab Sample ID: 0089379 -ll.---- Pm-...-- 
Sample wthol: 5.0 (g/ml) ML Lab File ID: VB2B0883.D -- 1---- 
Level: (IowImed) LOW Date Received: 8/l 7/00 ----~ -1___1 -11 
% Moisture: riot dec. Date Analyzed: 8/l 8/00 ----- I_-,““---CII --..-.-... 
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O -1_11 -.A---. 
Soil Extract Volume: w-1 Soil Aliquot Volume: -.-~--- __,_, (u L) 

CAS NO. COMPOUND 
CONCENTRATIOkJ UNfis: 

(“cd- a- WJKQ) !z!!!!L.-.--. Q 

FORM I VQiA 



October 2, 2000 

STL Baltimore 
19 Loveton Circle 
Sparks, MD 21152 

Tel: 410 771 4920 
Fax: 410 771 4307 
wwwstl-incxom 

Carl Reitenbach 
EA Engineering, Science, and Technology, Inc. 
New Castle Corporate Commons 
92 Read’s Way, Suite 109 
New Castle, DE 19720 

Ke: Willow Grove NAS (29600.74) 

Dear Mr. Keitenbach: 

Enclosed is our report on the analysis of three water samples collected for t:he Willow Grove NAS 
project on I9 September 2000, The invoice is included. 

Please contact me if you have any questions or require further information and refer to report 
00125Lc. Unless other arrangements are made, we reserve the right to dispose of your samples sixty 
(60) days ti-om the date of this letter, ‘We will retain the raw data for seven years from this date. 

Sincerely, 

~~~ Esim fk 
Laboratory Project R/Ianager 

MEA&p 
enclosure 

ST1 Baltimore Is a part of Severn Trent Laboratorles, Inc. 



Prepared fbr: 

EA Engineering, Science, and Technology, Inc. 
New Castle Corporate Commons 

92 Read’s Way, Suite 109 
New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories - Baltimore 
19 .Loveton Circle 

Sparks, MD 2 1152 

Report 001254 

October 2000 

STL f3altlmore is a part of Severn Rent Laboratorles, Inc. 
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1. NARRATIVE 



Sevetw Trettt Laboratories - BalGtnore 
ANALYTICAL NARRATIVE 

Cfient: EA Erg., Sci., & Tech., Inc. STL Baltimore Report: 001254 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Aspet 
Project twmber:29600.74 Report Date: 2 October 2000 

This report contains the results of t.he analysis of three water samples collected on 19 September 2000 
in support of the referenced project. 

Si4MPLE RECEIPT 

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories - 
Baltimore on 2 I September 2000. Upon receipt, the samples were inspected and compared with the 
chain-of-custody record. The samples were then logged into the laboratory computer system with 
assigned laboratory accession numbers and released for analysis. 

Client Satnnle DesiPttatiott ST Lab Number 
INFLUENT 00 10460 
BETWEEN 0010461 
EFFLUEN’I 00 10462 

Following this narrative section are a glossary of data qualifiers (Table l), codes associated with 
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record, 
Analytical results and quality control information are summarized in the appended data package which 
has been formatted to be consistent with the deliverable requirements of this project. 

ANAL YTKXL METHUDS 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX-Y, where XXXXX is the ref’erence method and Y is the SOP 
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified 
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. Generai Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

QUALITY CWVTROL 

The following sections are ordered as the data appears in this report. They contain observations 
made during satnple 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: 

l 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. I-Iolding time compliance is evaluated in this section. 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA E,ng., Sci., & Tech., Inc. 
Site: Willow Grove NAS 
Project number:29600.74 

STL Baltimore Report: 001254 
Laboratory Project Manager: WU-JJ E. Asper 
Report Date: 2 October 2000 

l Laboratory method performance: All quality control criteria for method performance must be met 
for aI1 target. analytes for data to be reported, These criteria generally apply to instrument tune, 
calibrarion, method blanks, and Laboratory Control Samples (LCS), In some instances where 
method criteria fail, useabie data can be obtained and are reported with client approval. The 
narrative wili then include a thorough discussion ofthe impact on data quality, 

l Sample performance: Quality control field samples 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 verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILES by GC - WATER (STOO1.0460 - STO01046.2) 

Sample Chronology: Three samples and associated quality control were analyzed on 27 September 
2000 for the client specified list of analytes following the procedures specified in STL-M-5030% 
l/STL-M-8021X3-2. Ali holding times were met, 

Laboratory Method Performance: All laboratory method performance criteria were met for the 
reported samples, 

Sample Performance: Ail quality control criteria were met for the reported samples, 

CERTIFKATION OP ‘RESULTS 

The ‘Laboratory certifies that the reported results relate only to those samples tested and 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 compfeteness specified for this project or as stated 
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release 
of the data contained in this report has been authorized by the Laboratory Project Manager as verified 
by the following signature. 

Oc*tober 2, 2000 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (I) 

Qualifiers other than those listed below may be required to properly define the results. If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is fully d.escribed in the Analytical Narrative section of the laboratory report. 

U 

J 

B 

E 

n 

A 

N 

I’ 

Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(RI.,) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. 

Indicates an estimated value, This qualifier is used under the foIlowing circumstances: 

1) when estimating a concentration for tentatively identified compounds (TICS) in GC/MS 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile CC&IS identification criteria, and the result is less than 
the RL but greater than the method detection limit (MDL). 

This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GC/IvlS analyses, this qualifier is used for a TIC, as well as, For a 
positively identified target compound. 

This quaf.ifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

This qualifier indicates that a TIC is a suspected afdol-condensation product. 

Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICS? 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N quaiifier is not used. 

When applied, this qualifier indicates a reported value from a CC analysis when there is greater 
than 25% difference for detected concentrations between the two CC columns. 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
They should not be eoq%sed with the qunliJir?rs applied to the reported data as a rczsuit of a data 
vntid&m process performed it1 depemdently of the laboratory reporti~tg procedure. 



STL HaItimore 
19 Loveton Circle 

Sparks, Maryhnd 21152 

Tel 410 7714920 
Pax 410 7714407 
www.stI-inc.corn 

CODES ASSOCIATED WITH MANUAL INTEGRATION 
OF CHROMATOGRAPHIC PEAKS 

Ml . . ..I Software failed to integrate peak or integrated peak improperly 

M2 . . . . . Multiple peaks within window, analyst’s discretion used in peak identification. 

M3 . . . . . Close eluting or near-coelution of interferences. 

M4 ..a.. Adding or removing area due to peak tailing - subject to consistency within the sequence. 

MS . . . . . Adding/removing area due to positive baseline deflection matrix effect. 

M6 . . . . . Adding/removing area due to negative baseline deflection matrix effect. 

M’7 . . . . . Retention time shifts. 

M8 . . . . . Skimming vs. dropped baseline. 

M9 . . . . , Adding area due to peak splitting . 

Ml0 . . . . Secondary ions or qualifier ions. 
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A. ccx&ER INSPEC~ON: 

*. 
:. f 
: 
: 
! 

1. 
la. 
lb. 

2. 
3. 
4. 
5. 
6. 

8. 

9. 
10. 
71. 
12. 
13. 

Date cooler was opened: 

Did tooter come with ing slip, air bill, etc? 

Circle cou 
. 1.. Circle, if a *. . . . c* 

- . ,_, .L.“‘.Z’ 
‘,*Y& 

Custody seats were present on outside of cooiefl YES@ N/A NCR# - 
- : .” ,B -.-., ;,.+fA,;i(: 

YES NO a NCRjC 
: F-9 : + . . ;..t 

Custody seals were unbroken at the time of arrival? . : ” -‘“+ I - “Y” 
Chain-of-Custody (COC)records were present and legible? NO N/A NClW .r,r--: ‘, ,< 1’ 

Were the COC records completed? 
Was cooler temperature 4C f ZC? 

NO N/A NCR# 
~: .r~ 

--_. 
s!u?F~I’Nm’-’ - ..’ 

~‘,~~ 

.I * -.yg 
. - d 

All bottles arrived unbrrrken? c..lsis 
. . 

NO N/A NCR# :. :?? 

Ail bottles Labels v&e legible and corr@&e? * IO 
iliE? 

N/A NCR# 
“.*$ 

-- &+ 

Conbiners wem mrmd for the analysis listed On the COC? . ; NO N/A NClW 

Were preservatives checked (except VOA vials)? YES NO Xf’@iJ’, NCR# 
““S c4 -7 I ‘* :‘* ; .c+ 

-- 
Were bubbles absent in Volatiles samples? -0 N/A NCR# .- h ” 22 

f. -I .: .A : y 
‘, -3g 

I ,- ::-z,* 

Special Notes: 
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A. QC Summary 



3A-LCS 
WATER VOLATILE LABORATORY, CONTROL SAMPLE RECOVERY 

Lab Name: STL BALTIMORE Contract: 

Lab Code: ST LABS Case No.: SAS No.: SDG No.: 

a 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

Comments: 

FORM III-LCS VQA-1 



*_ . 4A EPA SAMPLE NO. 
VOLATILE METHOO BLANK SUMMARY I I 

Lab Name: STL BALTIMORE Contract: 001254 
1 VBLKOI 1 

- ..1..-.-~-” --- .-.-” ..-.-.. I 

a Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: vl_______- - 
Lab File ID: VB2B0985.D l_-l-.- Lab Sample ID: VBOO9271 . . 
Date Analyzed: 9/27/00 -- 
GC Column: DB-VRX ID: 0.45 (mm) ~._.-- I_- _^ _- . 

Instrument ID: .VB2 - - 

Time Analyzed: 11:08 --~-_1.111 
Heated Purge: (Y/N) N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 
~^“.~ 

EPA 
SAMPLE NO. --S:;F:----j- ANtEED 

COMMENT& v 

page 1 of 1 FORM IV VOA 
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B. Sample Results 



- IA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 001254 
[INFLUENT/ 

a Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- --- 
Matrix: (soil/water) WATER Lab Sample ID: 0010460 i “---- 

--- 

Sample wthof: 5.0 (g/ml) ML -_.__ ^.“_~_” 
Level: (low/med) LOW _.-. 
% Moisture: not dec. _ _ 

GC Column: DB-VRX ID: 0.45 (mm) .II__ 
Soil Extract Volume: -- _ w-1 

Lab File ID: VB2B0995.D --- 
Date Received: 9/21 /OO 

Date Analyzed: g/27/00 ----_-------l 
Dilution Factor: 1 .O -- 
Soil Aliquot Volume: w-1 --_l.--_- 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

FORM I VOA 



_. IA 
Vd!-A-MX ORGANIC3 ANALYSIS OATA SHEET 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE ---_ Contract: 001254 --.- 
Lab Code: ST LABS Case No.: WILLOW, SAS No.: SDG No.: -- 
Matrix: (sail/water) WATER -1”~ Lab Sample ID: 0010461 . . -I_-- - 
Sample wt/vol: 5.0 --.._.- (g/ml) ML Lab File ID: --_._ll VB2B0990.D ---_-~ 
Level: (lowlmed) LOW Date Received: 9/21/00 l-.“. -I”. -_ 
% Moisture: not.dec. _,_- _ Date Analyzed: 9127700 -1111-~---- 
GC Column: DB-VRX ID: 0.45 (mm) -- Dilution Factor: 1 .O -“-“11111- 
Soil Extract Volume: w-1 “.“-..._ll Soil Aliquot Volume: --l--.“_l_lllll W) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

@g/L or ut$Kc~) UG/L 

i 

108-88-3 - ----.. 

FORM I VOA 
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November 8,200O 

STL Baltimore 
19 Lmeton Circle 
Sparks, MD 21152 

Carl Reitenbach 
EA Engineering Science & Tech. 
92 Reads Way 
New Castle, DE 19?20 

Tel: 410 771 4920 
Fax: 410 771 4407 
wvwstl-inc.com 

Re: Willow Grove NAS 

Dear MIr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Willow Grove project 
on 23 October 2000. The electronic data deliverables (EDD) wiI1 follow. The invoice is included. 

Please contact me if you have any questions or require further information and refer to report 
001405. 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, 

+?qkiLL PGw, 
d 

d Mary E.As er 
* Laboratory Project Manager 

MENjml 
enclosure 

STL Eaitlmwe is a part of Seven? Rent Laboratories, Inc. _ 



LABORATORY DATA REPORT 

Prepared for: 

EA Engineering Science & Tech. 
92 Reads Way 

New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories - Baltimore 
19 Loveton Circle 

Sparks, MD 21152 

Report 00 1405 

November 2000 

STL Baltimore /s a part of Sewn Trent Laboratories, Inc. 

STL Baltimore 
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1. NMUWTIVE 



Severn Trent :Laboratories - Baltimore 
ANALYTICAL NARRATIIVE 

Client: EA Engineering Science & Tech. STL Baltimore Report: 001405 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number: 29600.74 Report Date: 8 November 2000 

This report contains the resuhs of the analysis of three water samples collected on 23 October 2000 
in support of the referenced project. 

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories - 
Baltimore on 26 Ocotber 2000. Upon receipt, the samples were inspected and compared with the 
chain-ofcustody records. The samples were then logged into the laboratory computer system with 
assigned laboratory accession numbers and reIeased for analysis. 

Client Sample Desienntiou ST Lab Number 
INFLUENT 0011574 
BETWEEN 0011575 
EFFLUENT 0011576 

Following this narrative section are glossaries of data qualifiers (Table l), and the original chain-of- 
custody records. Analytical results and quality control information are summarized in the appended 
data package which has been formatted to be consistent with the deliverable requirements of this 
project 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STLiM-XXXXX -Y, where XXXXX is the reference method and Y is the SOP 
revision number. For example, analyses perFormed using EPA SW846 Method 826OB are identified 
as STL-M-826OB-3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

The foliowing 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 
impad on data usability based upon project Data Quality Objectives. For each fractional analysis the 
narrative includes: 

l Sample chronology: This section summarizes the sample history by fraction including the sample 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Engineering Science & Tech. STL Baltimore Report: 001405 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number: 29600.74 Report Date: 8 November 2000 

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. 

l Laboratory method performance: All quality control criteria for method pertormance 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 quaIity. 

l Sample performance: Quality control field samples are analyzed to determine any measurement 
bias due to the sample matrix based on evaluation of matrix spikes (.MS), matrix spike duplicates 
@&SD), and laboratory duplicates (D)* Ifacceptance criteria are not met, matrix interferences are 
con.tirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILE23 by GC - WATER (ST0011574 - STOO11576) 
Sample Chronology: Three sampies and associated quality control were analyzed on 3 1 October 2000 
for the client specified list af analytes following the procedures specified in STL-M-5030B-l/STL-M- 
802lB-2. All holding times were met. 

A batch MS/MSD was not performed with these samples. 

Sample INFLUENT was analyzed at a 2X dilution in order to bring the concentrations of target 
analytes within instrument calibration range. 

Laboratory Method Petiormance: All laboratory method performance criteria were met for the 
reported samples. 

Sample Performance: All quality control criteria were met for the reported samples, 

CERTIF‘KATION OF .RESULTS 

The Laboratory certifies that the reported results relate only to those samples tested and that this 
report meets the project requirements for analflical data as stated in the Analytical Task Order (ATQ) 
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 STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release 



Severn Trerd Laboratories - Baltimore 
ANALYTICAL NARRATMC 

Client: EA Engineering Science & Tech. STL Baltimore Report: 001405 
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper 
Project number: 29600.74 Report Date: 8 November 2000 

of the data contained in this report has been authorized by the Laboratory .Projec;t Manager as verified 
by the following signature. 

ovember 8,200O 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (I) 

a Qualifiers other than those listed below may be required to properly define the resuhs. Ifused, they 
are given an alphabetic designation not already specified in- this table or in a projectiprogram 
document, such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is fully described in the Analytical Narrative section of the laboratory report. 

U Indicates a target compound was analyzed for but not detected. The sample +porting Limit 
(P-L) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis 

J Indicates an estimated value. This qualifier is used under the following circumstances: 

I> when estimating a concentration for tentatively identified compounds (TICS) in GUMS 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile Cc/MS identification criteria, and the result is less than 
the FU, but greater than the method detection Iimit (MDL). 

B This qualifier is used when the’analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For GUMS analyses, this quaIifier is used fpr.-a TIC, as well as, for a 
positively identified target compound. 

E This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

D When appiied, this qualifier identifies ail compound concentrations reported from a secondary 
dilution analysis. 

A This qualifier indicates that a TIC is a suspected aldot-condensation product. 

N Indicates presumptive evidence of a compound. This qualifier is only used for GCAvfS TICS, 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than W!! difference for detected concentrations between the two GC columns, 

These Data Qualifiers are added by the laboratory to provide additional information for the reported results. 
They should not be confused with the qualifiers applied to the reported data as a result of a data 
vuiidation process perfornted indeptmdent~ ofthe laboratory reporting procedure. 



a 

2. CNNN-OF-CUSTODY 
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.,. .., :. 79 Loveton Circle 

Committed to YcW’ SWC~S 
“:. 

. ,,. : ,’ . . 
:. t 

Report: 001405 
Project: Willow Grove 
Received: 26-ocT-00 lo:30 
ax: cocooo7993 
saanples: 0011574-0011576 

A. 

1. 
la. 

0 
Ib. 

2. 
3. 
4. 
5. 
6. 

B. 

9. 
10. 
11. 
12. 
13. 

. 
CQOLFR INSPECTION; ‘. 

- .\ _’ I 
Date cooler was opened: L. I .,:+, F.‘.% :_I,. we. 

a 

. . :, ‘\y+.$ 
Did cooler come with a shipping slip, air bill, etc? E NO NlA 

UPS 

NCR#r/rC7 

Air bill Number from Chain-oFCustody 

,qd$//& T;%$ 
. .T 

.-. .-..- I..” .,,,,______,___ 2.. .--_ _“, “., .-.“....-, ,,.. ‘, .:;.jl. . --- . ,. 
Circle, if applicable: Handcarried Other /-. . . . j,w 1, 

’ . -I .: -. ,a..., . ..**-,J 

Custody seals were present on outside of cooler? YES & N/A NCR# - 
-tq%g& 

- . . ..-&, 
Custody seals were unbroken at the time of arrival? YES NO brl7Es> NCR# *‘,, . h,? .‘ - 1;\ 

NCR# 
,‘“‘“V’ 

Chain-of-Custody (COC)records were present and legible : : .Br.;J 
z. 

NO N/A NCR# ‘^ ,s 
Were the COC records completed? $ 
Was cooler temperature 4C f 2C3 NCR# li .& 

.“f 

. . .-. . . _, _ 
SAMPLE INSPECTiON __, ~“;;~~ 

_ ..p...:-&y 
‘$S ;( ,i.q 9, 

All bottles arrived unbroken? NO N/A NCR# . + 

All bottles labels were legible and complete? NO N/A NCR# 
.;..: 

NO N/A NCR# 
t .* ‘x1’ * j, - 

Containers were r~~rrect for the analysis listed on the COC? 3 ?’ 
‘-;f 

Were preservatives checked (except VOA vials)? .I “:. 
Were bubbles absent in Volatiles samples? @ 

NO @ NCR# .:,. 
NO NIA NCR* 

* + _* ,7-J 
- 

Special Notes: 



a 3. VOLATILES DATA 
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A. QC Summary 



WATER VOLATILE LABORATORY CONTROL SAMPLE RECOVERY 

Lab Name: STL BALTIMORE Contract: 

a Lab Code: ST LABS Case No.: 

Matrix Spike - Sample No.: VLCSOl 

SAS No.: SDG No.: 

COMPOUND 

SPIKE 
ADDED 
bJg/L) 

SAW LE LCS LCS QC. 
CONCENTRATION CONCENTRATION % LIMITS 

oa-~ @a-) REC # REC. 

FORM III VOA-1 



4A 
VOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 001405 
(yBlKol 

Lab Code: ST lABS Case No.: WILLOW SAS No.: SDG No.: - _I__-~ -- 
Lab File ID: VB2B1069.D Lab Sample ID: VBOlO313 ~.- 
Date Analyzed: 1 O/31/00 Time Analyzed: 16:36 -” 
GC Column: DB-VRX ID: 0.45 (mm) Heated Purge: (Y/N) N _____- 

Instrument ID: VB2 -- 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

COMMENTS: 

page 4 of 1 FORM IV VOA 
- 

Q3ooa4 



B. Sample Data 



IA 
EPA SAMF LE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 001405 
71 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- 

Matrix: (soil/water) WATER Lab Sample ID: 0011574 --I_ 

Sample wtkol: 5.0 (g/ml) .hlL Lab File ID: VB2B1072.D 

Level: (lowlmed) LOW Date Received: 10/26/00 _ --- 

% Moisture: not dec. Date Analyzed: i O/31 100 1~ 

GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 2.0 

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

CONCENTRATION UNITS: 

CAS N0. COMPOUND ON- or ug/Kg) UG/L cl 

FORM I VOA 



IA &PA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: STL BALTIMORE Contract: 001405 
71 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- 111111-. -.-...-.I 

Matrix: (soil/water) WATER Lab Sample ID: 0011575 

Sample wt/vol: 5.0 Wmll ML Lab File ID: VB2BlOJ-l .D 

Level: (low/med) LOW Date Received: I O/26/00 

Oh Moisture: not dec. Date Analyzed: 1 O/31/00 

GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: i .O _-_-- 
Soil Extract Volume: w-1 Soil Aliquot Volume: w-1 - --- 

CONCENTRATION UNITS: 

CAS NO. COMPOUND OJW or wWg1 UG/L Q -..-~I 

. 

FORM I VOA 



IA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

0 

Lab Name: STL BALTIMORE Contract: 001405 
jEqi--j 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: -- ---“.“-..- 
Matrix: (soiNwater) WATER Lab Sample ID: 0011576 .” 
Sample wthol: 5.0 (g/ml) ML Lab File ID: V&281 07O.D -- 
Level: (low/msd) LOW Date Received: lOE26/00 _ 

% Moisture: not dec. Date Analyzed: 1 O/31/00 

GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1 .O --“~~ 
Soil Extract Volume: U-J Soil Aliquot Volume: w -~.. 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

FORM I VOA 



December 11, 2000 

STL Baltimore 
19 !dvebn Circle 
Sparks, MD 21152 

Carl Reitenbach 
EA Engineering, Science, and Technology, Inc. 
92 Reads Way 
Suite 109 
New Castle, DE 19720 

Tel: 410 771 4920 
Fax: 410 771 4407 
ww,stl-inc.com 

Re: NAS Willow Grove 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the NM Willow Grove 
project on 20 November 2000. The electronic data deliverables (EDD) ~$1 follow. The invoice is 
included. 

Please contact me if you have any questions or require further information and refer to report 200 103. 
Unless other arrangements are made, we reserve the right to dispose of your samples sixty (60) days 
from the date of this Ietter. We will retain the raw data for seven years from this date. 

Sincerely, 

John G. O’Donnell 
Laboratory Project Manager 

JGOljml 
enclosure 

STL Raltirnore is a part of Severn Trent Laboratories, Inc. 



LABORATORY DATA REPORT 

Prepared for: 

EA Engineering, Science, and Technology, Inc. 
92 Reads Way 

Suite 109 
New Castle, DE 19720 

Prepared by: 

Severn Trent Laboratories - Baltimore 
19 Loveton Circle 

Sparks, MD 2 1152 

Report 200103 

December 2000 

STL Baltimore is a part of Sewn Trent Laboratories. Inc. 
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1. NARRATIVE 



Sever-n Trent Laboratories - Baltimore 
ANALYTLCAL NARRATIVE 

Client: EA Engineering, Science, and Technology, Inc. STL %altimore Report: 200103 
Site: NAS Willow Grove Laboratory Project Manager: John G. O’Donnell 
Project number: 29600.74 Report Date: 11 December 2000 

This report contains the results of the analysis of three water samples collected on 20 November 2000 
in support of the referenced project. 

SAMPIJZ RECEIPT 

The samples arrived with custody seals absent by hand at Sever-n Trent Laboratories - Baltimore on 
21 November 2000. Upon receipt, the samples were inspected and compared with the chain-of- 
custody records. The samples were then logged into the laboratory computer system with assigned 
laboratory accession numbers and released ,for analysis. 

Sample Designation 
EFFLUENT 
.BETWEEN 
INFLUENT 

2001.03-2 
200103-3 

Following this narrative section are glossaries of data qualifiers (Table I), and the original chain-of- 
custody records. Analytical results and quality control itiormation are summarized in the appended 
data package which has been formatted to be consistent with the deliverable requirements of this 
project. 

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP 
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP 
revision number. For example, analyses performed using EPA SW846 Method 8260% are identified 
as STL-M-8260%-3 where 3 is the laboratory SOP revision number. General Chemistry methods 
which are a consolidation of several reference methods, e.g, STL-M-CN for cyanide determinations, 
also include the identification of the specific reference method used for the analyses. 

The foIlowing 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 
narrative includes: 

l Sample chronology: This section summarizes the sample history by fi-action including the sample 
preparation method and date, analytical method, and analysis date. Anything unusual about the 



Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Engineering, Science, and Technology, Inc. STL Baltimore Report: 200103 
Site: NAS Willow Grove Laboratory Project Manager: John 6. O’Donnell 
Project number: 29600.74 Report Date: 11 December 2000 

samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section. 

l Laboratory method performance: All quality control criteria for 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, useabIe data can be obtained and are reported with client approval. The 
narrative will then include a thorough discussion of the impact on data quality. 

l Sample performance: Quality control field samples are analyzed to determine any measurement 
bias due to the sample matrix based on evaluation of matrix spikes (I’vfS), matrix spike duplicates 
@&SD), and laboratory duplicates (D). Ifacceptance criteria are not met, matrix interferences are 
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

AROMATIC VOLATILES by GC - WATEX (STL200103-1 to STL200103-3) 

Sample Chronology: Three samples and associated quality control were analyzed on 30 November 
2000 for the client specified list of analytes following the procedures specified in STL-M-5030B- 
.l/STL-‘M-8021~~2. All holding times were met. 

Laboratory Method Performance: All laboratory method performance criteria were met for the 
reported samples with the following exceptions; 

The confirmation column analyses for these samples had the average percent difference of 
response factors above the laboratory QC limit of I.5 % . However, since all results were reported 
from the primary column (which was compliant) there should be no impact on data usability. 

Sample Performance: All quality control criteria were met for the reported samples with the 
following exceptions; 

* Samples BBTWEEN and INFLUENT had the surrogate recoveries of bromofiuorobenzene 
(85 % and 74% ) respectively) below the lower laboratory QC limit of 85 $6. 

CERTIFICATION OF RESULTS 

The L&oratory certifies that the reported results relate only to those samples tested and 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 

010002 
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Severn Trent Laboratories - Baltimore 
ANALYTICAL NARRATIVE 

Client: EA Engineering, Science, and Technology, he. STL Baltimore Report: 200103 
Site: NAS Wihw Grove Laboratory Project Manager: John G. O’Donnell 
Project number: 29600.74 Report Date: 11 December 2000 

meet the Data Quality Objectives for precision, accuracy, and completeness specified for this 
project or as stated in STL Baltimore’s Quality Assurance program for other than the conditions 
detailed above. Release of the data contained in this report has been authorized by the Laboratory 
Project Manager as verified by the following dgnature. 

December 11,ZOOO -....- 

4b10003 



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (I) 

Qualifiers other than those listed below may be required to properly define the results. If used, they 
are given an alphabetic designation not already specified inthis table or in a project/program 
document. such as a Quaiity Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is fU?ly described in the Analytical Narrative section of the laboratory report. 

U 

J 

B 

E 

D 

A 

N 

P 

Indicates a target compound was analyzed for but not detected. The sample Ryorting Limit 
(PL) is corrected for dilution and, if a soil sample, for percent moisture, if reponed on a dry 
weight basis. 

Indicates an estimated value. This qualifier is used under the foIlowing circumstances: 

I) when estimating a concentration for tentatively identified compounds (TICS) in GCA4S 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivofatile GCMS identification crit.eria, and the resuh is less than 
the FU but greater than the method detection limit (MDL). 

This quaiifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable biank contamination and warns the data user to take 
appropriate action. For GCh4S analyses, this qualifier is used for-a TIC, as well as, for a 
positively identified target compound. 

This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

This quaiifier indicates that a TIC is a suspected aidol-condensation product. 

Indicates presumptive evidence of a compound. This qualifier is only used for CC/MS TICS, 
where the identification is based on a mass spectral library search, For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

When applied, this qualifier indicates a reported value from a GC analysis when there is greater 
than 25% difference for detected concentrations between the two GC columns. 

(1) These Data Qualifiers are added by the laboratorl; to provide additional information for the reported results. 
They should nof be confused with the quaiijkrs applied to the reported data as a result of a data 
validarion process performed independent& of the taborator reporting procedure. 



2. CHAD&-OF-CUSTODY 



I I - _“I 

-- ,̂
_ 

- -. - .- - - - - -. - I - - - - - - I -. 1 - - 1 

- 
_^_ 

_“. 
I 

- 
- 

-. 
_ 

- 
- 

- 

I 
- 

“- 

.I 
-.” 

_. 

-.. 
~.._ 

“..” 
- 

- 
- 

_- 
I..” 

-. 
I 

-x 
- 

- 

_- 
- 

I 



Insert LiMS label here 

. . 

A. 

1. 
la. 
lb. 

2. 
3. 
4. 
5. 
6. 

B. 

9. 
10. 
11. 
12. 
13. 

$ES ?&&/A NCR# 
. _.^ ra c-., ,-, 

Did cooler come with a shipping siip, air bill, etc? 

Circle courier. Ai? bill Number fmm Chain-of=CusfOdY 

Circle, if applicable: 

Custody seais were present on outside of cooler? NCR# 

Custody seals were unbroken at the time of arrival? NCR?? 

Chain-of-Custody (COC)records were present and legible? NCRiV 

Were the COC records completed? NCR# 

Was cooler temperature 4C f 2C? @ 
NO N/A NCR# 
‘0 

5 
SAMPI EIN PC OR. 

_ sp .‘% -, I __ 

All bottles arrived unbroken? 
All bottles labels were legible and compjete? 
Containers were correct for the analysis listed on the COc3 
Were preservatives checked (except VOA vials)? 
Were bubbles’absent in Volatiles samples? 

NO N/A NCR# 
NO N/A NCfW I 

- 

I 

Special Notes: 

M:\GRQUFWA\FORMS\OO 

-. . 



- 
Job Sample Receipt Checklist Report VZ 

11/21/2000 
-----_.llllll.-“ll- - 

Job Number.....: 200103 Location.: 57223 Customer Job ID.....: Job Check List Date.: 11/21/2000 
Project Number. : 2OOUD187 Project Description.: NAS Willow Grove Project Manager.....: masp 
Customer . . . . . . . . EA Engineering, Science & Technology Contact. : Carl Rei tenbach 

_______l-- _11--._- - ..--_ -.-.” 

Questions ? (Y/N) Comments 

Chain-of-Custody Present?......................... 

. ..If llyesfll, completed property?.................. 

Custody seal on shipping container?............... 

. . . I f lByesf”, custody seaI intact?................. 

Custody seals on sample containers?............... 

. ..lf l’yes*l, custody seal intact?................. 

Samples iced?................................ 

IID 

mperature of cooler acceptable? (4 dcg C +/- 2). 

Samples received intact (good condition)?......... 

Volatile samples acceptable? (no headspace)....... 

Correct containers used? . . ..*.I.~......-.-........ 

Adequate sample volume provided?.................. 

Samples preserved correctly?...................... 

Samples received within holding-time?............. 

Agreement between COC and sample labels?.......... 

A Non-Conformonce Record (NCR) was needed?..... 

Cosnmnts .I.~...................................... 

If samples were shipped enter the air bill #...... 

Sample Custodian Signature/Date ........m*......m.. 



a 

3. VOLATILES DATA 

- . ---.._ 



A. QC Summary 



3A 
WATER VOLATILE LABORATORY CONTROL SAMPLE RECOVERY 

Lab Name: STL BALTIMORE 

Lab Code: ST LABS Case No.: 

Contract: 

SAS No.: 

Matrix Spike - Sample No.: VLCSOI 

SDG No.: 

- . “-~‘_._ 

FORM IiS VOA-1 3/90 

’ 030004 



4A EPA SAMPLE NO. 
VOLATILE METHOD BLANK SUMMARY I 

Lab Name: STL BALTIMORE Contract: 200103 .--.- _._.^_.__ ..--- -_ ._--_ ^-_.__ .-.-.--.. _- ..-_._._.-__ 11” ..__ --__--_-_- L-2EE.- 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: I.^..“-^ ...” -“.-” - ~__- - _-__-_ .-..-- ..._-___--__ 
Lab File ID: VB25q 199.D l”...-.“-“--“-^.” -_...-- Lab Sample ID: VBO11301 --_l--““._ -._.,_ ,_ ..- I -,-_,. “,. . 
Date Analyzed: 1 l/30100 _” --.. _l.“-l~_l Time Analyzed: 16:26 ---.---^ - ._--_-, 
GC Column: DB-VRX ID: 0.45 (mm) Heated Purge: (Y/N} N ._- _-.. I- ---._-.. -- ..__. -. ,_.^-.. 

Instrument ID: VB2 ..“-_“..“-^ ---..-. l_“--._-“...-l.l 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 
r _,........_ -.““_ .“__ .“” ..--.. -..” --.. _ “- . ._..” ..-- -_ .1_.1-.-- ^ -.....-..- ..--” “.““_._“.“- ...l”l”.” .-... “” .“-““.,” - ..- -__l_ll__l__l_ 

EPA 
’ SAMPLE NO. 

j LAB 
‘SAMPLE ID 

LAB ; TIME ; 
FILE ID ’ ANALYZED i 

, ,__.-“__-.-.-” .--..-1..1_ .-.. - ..---- “-.---” ..--....... ^ ...-” .-.. “. --I”__._^ __.._..-_._. 

i 

__._ I “.__ l”_-“.____ ...I 
01 j EFFLUENT 

.,_ ̂ ,..-_ “- 
200103-I VB2B1203.D la:23 I ~ -,.--. -_ll_.l-..l-.““_llllllll -..... “...“- 1----“-^.^.” _....^.” ~-._llll---lt-- 

02 EFFLUENTMS 
--I____-.- _-_“--“l__ 

200103-1MS VB2Bl204 D ’ 1852 . ...” ..--.-.--.. -_. --.-“^ “-.“-- __I--- --..-_--I- _...I “--1 --,-... -l___l _I______.._.: .._._-__- i..ls----_ll_ 
03 EFFLlJENTMSD 

_-^_--ll - 
200103-l MSD VB2B1205.D l9:22 -- 

04r BETWEEN 
--..I-_ --.1.-1. _-_.-- ̂ -“-.--.-...“.. ..-. lll-. - ._- -..-.--- - -..--.- -._- _..__, “..___-..-_ .._.... - -.___ _l_- .._. 

200103-2 VB2B1206.0 1951 ..---..--. -._.--.-- .-.._ll.lll.---l _ll...“.._ ..-... _-.._ ..__“.“__. --l__ 
O!j INFLUENT 

2oo, 03-3 I-.. ^ I.._._ vs2a’~~~~PI- .“-_--” .^_.... 2o.2o-e-...‘- 
” .__.. ----- -.-..----- “..l- .- “_“.-..- .-._. _-__I_ -.-.--- ^“““__1_1______1111.. .- ” ,- ..‘.. ..” I_ - ----_L_-.- ._- ^ .._. 

COMMENTS: 

page I of 1 FORM IV VOA 



B. Sample Data 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EFFLUENT I 
Lab Name: STL BALTIMORE Contract: 200103 I._“_^ .-.l..._l_._.X^___ “..” .-.-.. --.-_I.--.. I I ^ ,---- _ ._._._ _^^__. .____ -._..__-“.“.- 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: __-- ___- 111 -- -----. _. _“.” ...” ._._ - .-.. ̂-“““l.l-” -......._.. 

Matrix: (soil/water) WATER Lab Sample ID: 200103-I _“--_-“-- ..^__. -- ...” ..__. l.l.--l- _.- _- 

Sample wtfvol: 5.0 (g/ml) ML Lab File ID: VB2B1203.5 --. ._-_l.““-.- ----“.-. -. -.-“. 

Level: (lowlmed) LOW Dete Received: 1 l/21/00 __I...__ _-.. ^-- ..---- . _.” ..---. -.--“---- 

% Moisture: not dec. Date Analyzed: 11130100 ..lll.l.-I” -.--.. --.. 
GC Column: 5B-VRX 15: q.45-““. (mm) Dilution Factor: 1 .O . ̂ -“_^- __--..-. -.- _ -.-- “- ..^._. -^ “.- 
Soil Extract Volume: w1 Soil Aliquot Volume: w-) .__.__” .___ -... .-_--- ---.-,.- “___.-_- 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L cl 1- “. __ .._ ..“.“...-.- 
,~-“l-.~I-.” .--- ,,________.l_ll__ “...--..““...” -II. “--.-.l_-~l_“.l l..l---.l ..-- _I_, “. I -1_.1 -II_ “_. 

71-43-2 Benzene ~” ..-. _ -___--.. _- _” .._ “l--x. .___ __ ..*... _. ,_.-. _ -.--. I -..---- I . ..-. - ..-.. ““.“-_ ..- -I _-.... --.--_ __-, ._“.L”. ,^_^ _,___ g _,___ 
4 108-88-3 Toluene ‘-.-100-41-4‘ ----.- ..” . _ -.----.------.-““.. ..I^ I...” -... ..111. “.“_I_ --.. . ..I!. ..^ ,,_-_ ..-!L _-_. 

Ethylbenzene 1 U l-l”_..“““-- -__. -.---_ll__--- -..-~“.“..- .~_-~l”-~.-.-l”l”“l..““““~~l- ._._ ---.-.------“------l.“l: 
9 I-20-3 Naphthalene ___ 5 U 

~7~6~58-3j106-42~ 7ii is$&$i~~~e~e:“e~-e 
-____ -- . I . L,l”l”ll”” . ...-” .“.,_ ..“_“--_^__,_,-___---~. .^ . 

,__ _____ ^.^- ._,,.._.._., “.. .._” ~- _,.-^-- --- _ _ “_- _ _ ,, ___ _ _II _...” Jv,I,I”,. ,_I._.I. g__ __- ,-_. 
95-47-6 o-Xylene 1 U _ __~ _____-- - ” .._” ..-.- -- -._... .- --.ll-_.-- .-----..-” ..-... --” .-..-” --._ “-..--_. ..^.. ...^^-I-...- . . -, I^.-.- 1 ..^. “..” .--... ^.I.” ..-- “..._ ,..._ 

FORM I VOA 



- 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 200 t 03 I_.._” _____ -_---_- ____ -.---_------_.. __..--- .._..__.- -_” . .._. /BETWEEN 
Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: ” ..-__. ._ .- _.. --.l__l”-“- --“._---” “” “.. I--..---- 
Matrix: (soil/water) WATER -.l.-l-.-l Lab Sample ID: 200103-2 ..“““^..__ .._.. - _..-__” ..-.- -_“..“-“..“.-- 
Sample wtivol: 5.0 (g/ml) ML Lab File ID: VB284206.D -..-. I-._... ..“_- -.--” --_“-_“.-” .-... I- -~-----.. 
Level: (low/med) LOW Date Received: 1 l/21/00 l__.__-._-- -..-----” ---.. “.“_ -.. 
% Moisture: not dec. Date Analyzed: 11/30/00 .-,_ ^. ^ ._.. _ .“. .._.. l.ll___l”-_- _- 
GC Column: DB-VRX ID: ,0!2.s,e (mm) Dilution Factor: 1 .O 

Soil Extract Volume: w Soil Aliquot Volume: w __-.“-- .-.--___^ l-_llll^ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L .-“._.“.~.-” .__- Q 

L!.k43:2--._-- .._,_ .-.I L%3x??flmE -.--- “__ _-_._ -- “-““...” .ll__l._.._.” --.--_ 
108-88-3 Toluene 

..“..“..IIIIIIIxgrI 
1 u .._-.- --.-.-.___ I. .-._“.._-_---.--.------ ---- - -._.-. -.----” -... “- .-__ _ _..“” ..- “_ll_l -___” “__. ._.--” .l_ll.l...” ..,......_. “.“_lllllll 

8 100-41-4 ,._...._._ -_” .._..- “-._“.” .._. - I ..- “” .._. Ethylbenzene ..- ̂ .._ :...-..--... -“---” .__._” ..-.. 1_^..“.” ......................I -_“._l ,-.-, l.“,“.._“., _ ..,_ “~-__ _ _.-..- II_, 1 : u- 
91-20-3 Naphthalene 5 u i -.--” -.--.-.-.. ^.^ --...... ^““l.“.“.“-...” ..--...-.-. _l--^-ll-- -“..“.“...“_.“^._-..l” ..-. .-...l.“l_l---. ._ -____.._ _..^ .______-_ ______ 

-... 208-38:3_/:! 5!s:42z....... _ “_.. m&p-Xylenes __ ,. _ . . ..^.“.. “...^_- _. .-_---- __ __. 
95-47-6 ..---- - __ .__I- .___ o-Xylene 1 -.-.---- -“I-.- .” ..---- --___-_---_- . . .._..^__” ___, “I_ ___.-- 

1 U ^- ..-. -. --.-_.. .._. ” “. .^.- __.. - -....____-_. - ..__... --- 
U ,I ““-.-.-l 

FORM VOA 



IA 
VOLATlLE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: STL BALTIMORE Contract: 200103 
jlNFLUENi1 

_.__, __-__..- -_...... ^ _._-. _- ..__ - --_._1” .._-.----. -1.. ..-.- -I _.- I....._._..I..._ --- I 

Lab Code: ST LABS Case No.: WILLOW SAS No.: SDG No.: _-..-- --.-..- --, _““_____^“_ _l-_l_l.-“- 

Matrix: (soil/water) WATER Lab Sample ID: 200103-3 I~ __l_--.__-^- . ..--- ̂.-. --._ ._^_ . ..- _I_ 
Sample wt/vol: 5.0 (g/ml} tvlL Lab File ID: VB2B1207.D ----.-. - . ..-- ““.------.. -111- ..- _----a. 

Level: (low/med) LOW Date Received: 1 l/21/00 ” _l.~~l.-“.l ^.“.“...-.. __ ..““.-- --.. 
o/b Wloisture: not dec. Date Analyzed: ‘l1/30/00 _.-_-” .-.. “_.-.-.-._ ---- I ” __..___, “.. ..-.... -..“-_--- 
GC Column: pEI-‘-K..- ID: $45 .._“_ (mm) Dilution Factor: 1 .O .____ “.^ ___..-” ” _.“^.“_ 

Soil Extract Volume: w) Soil Aliquot Volume: w-) _^._ _._____.. ^ ..---. I --. _ ,_..-.-^ - -- 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or uglKg) UG/L Q 

_.__._ __l-l.__-_. .1_” _-““,- ,,-“--_.^--.- _,.. “-“.“-” .-_-._ ~~ _-.------ “___--__l.~_“““_~“.._.” -....-. ““_“,.^.t---.l..-- -.-- ~~.--~~..“---, 
71-43-z Benzene 22 .-. -. I.” .I._” -.-.... ----I. . ..-.“..^--.....- ----2 (__“” ,,,. ._,__ _--._,___ -......_ --- ,-_ “.- ̂-_” ._____ 111” . . . -._” --.. -^l_lll”_.-.l-- ---.. --. 
108-88-3 Toluene 2 ..---“.-__ ..,,-__,._ “” ,_____ ^__“__ _” ..___ -.._ l_l ,_____” ___- _-.“-_ .“. ..-..___-_-- .._-“..----..” -...-. -^~~----..-“--.-.----~~ ;--. 
10041-4 Ethy!!ixxms- 69 -,__..._._- __ ..__-__ “” ---.. - _-_,... ___ f .-__ ^^.“. ._...... --_---l-“.^.- -......-1” --..I . .-ll._._..,l__..-__ _ ....X”.___-I-.- y_-...... 
91-20-3 Naphthalene 150 ^ _._,-... .,” -_-.._ 111 .._-. ...” ._-...-.._ _ _I_ ..-.-_ -.-_ ..--- ---..-“-^_. ---_..-1- --.-.---- _ .,“.” -._.... .-” -__...- - ..-.-- “.-.“..- ..- _ 
108-38-3/l 06-42- m~GWez2z _.l_-..-..-.l_ll_. ..-_.. _ .._._ .I _--_ ._._. _ ._..._. -_._ --.._-.22 ....__I.-_ . .- __ _ -__ “...“” _.__.___ _._ _ .- -. .“. I- -....--. -- -I 

95-47-6 o-Xylene __,“,I ,_,_ _--“.“--“, 
u .,-_ _. 
__ _ _, ..___ -_-,. __.- I..^- .._.- .--... -.--.1-1 .--.-.-.--^” 

FORM I VOA . 030013 



January 9,200O 

STL Baltimore 
19 Loveton Circle 
Sparks, MD 21152 

Carl Reitenbach Tel: 410 i71 4920 

EA Engineering, Science & Technology 
Far: 410 771 4407 
wwwstl-inc.com 

92 Read’s Way 
Suite 109 
New Castle, DE 19720 

Re: Wilbw Grove NAS 

Dear Mr. Reitenbach: 

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NM 
project on IS December 2000. The analysis was perFormed at STL North Canton. The electronic data 
deliverables (EDD) will follow. 

Please contact me if you have any questions or require tirther information and refer to report 2002 17. 
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, 

Laboratory Project Manager 

MEA/jml 
enclosure 

S7L Caltimore is a part of Sevem Srent Lalxvatories, Inc. 



STL North Canton 
4101 Shuffel Drive NW 
North Canton, OH 447x-6961 

Tel: 330497 93% 
Rx: 3304970772 
wwxstl-incxom 

ANALYTICAL RJPORT 

PROJ-K.!T NO. 29600.74 

WILLQW GROVE N.A.S. 

Lot #: AQL260115 

Maxy Asper 

STL Baltimore 

19 Loveton Circle 
Sparks, MD 21152 

SI3VER.N 'OLWEMT LAFDR.ATORIES, INC. 

Project Manager 

STL North Canton is a part of Sewn Treut Laboratories, Inc. 
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CASE NARRATIVE 
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The following report’ contains the analytical results for three water samples submitted to STL 
North Canton by STL Baltimore from the Willow Grove N.A.S. Site, project number 29600.74. 
The samples were received December 23, 2000, according to documented sample acceptance 
procedures, 

STL utilizes only USEPA approved methods in ail analyticat work. The samples presented in this 
report were analyzed for the parameter Iisted on the analytical methods summary page in 
accordance with the method indicated. 

The results included in this report have been reviewed for compliance with the laboratory QAIQC 
plan. AU data have been found to be compliant with laboratory protocol. 

SUPPLEMIENTAL QC INFORlWA~ON 

GC VOLATiLES 

*‘I FTAG During volatile analyses by gas chromatography, hydrocarbon intetierences are 
sometimes encountered which cause an erratic baseline on the chromatogram, making accurate 
identification and quantitation of an individual compound difhcult. 

Under these analytical conditions, the relevant peak will be identified and quantitated per method 
requirements, and using analytical judgement. The result will then be fiagged with ” *I I’, and 
identfied as being suspect due,to hydrocarbon interference. The bias could be high or low, 
depending upon whether the inter-f&&g hydrocarbon peaks more significantly affected the target 
analyte peaks or the interna standard peak. 



CASE NAltRATIVE 

AOL260115 

The following report contains the analytical results for three water samples submitted to STL North 
Canton by STL Baltimore from the Willow Grove N.A.S. Site, project number 29600.74. The 
samples were received December 23, 2000, according to documented sample acceptance 
procedures. 

STL utilizes only USEPA approved methods in all analytical work. The samples presented in this 
report were analyzed for the parameter listed on the analytical methods summary page in 
accordance with the method indicated. 

The results included in this report have been reviewed for compliance with the laboratory QA/QC 
plan, All data have been found to be compliant with laboratoy protocol. 

a 
3TL North Canton J 
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QUALITY CONTROL ELEMENTS OF SW-846 IMETH;ODS 

STL North Canton conducts a quality assurance/quality contmt (QNQC) program designed to provide 
scientifically valid and legally defensible data. Toward this end, several types of quality control indicators are 
incorporated into the QA&C program, which is described in detail in QA Policy, QA-003. These indicators are 
introduced into the sample testing process to provide a mechanism for the assessment of the analytical data. 

@Z BATCH 
Environmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES 
(QC batches), A QC batch contains up to twenty environmental samples of a similar matrix (water, soil) that are 
processed using the same reagents and standards. STL North Canton requires that each environmentat sample be 
associated with a QC batch. 

Several quality control samples are included in each QC batch and are processed identically to the twenty 
environment31 samples. These QC samples in&de a METHOD BLANK (MB), a LABORATORY CONTROL 
SAMPLE (LCS) and, where appropriate, a h&U’RIX SPIIUXvlATR.?X SPIKE DUPLICATE (MS/MSD) pair or a 
MATRIX SPIKE/SAMPLE DUPLICATE (MS/DU) pair. If there is insufficient sample to perform an MWMSD 
or an MS/DU, then a LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch. 

J&3ORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or partial 
set of target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS analyte 
recovery results are used to monitor the analytical process and provide evidence that the laboratory is performing 
the method within acceptable guidelines. All control ana!ytes indicated by a bold type in the LCS must meet 
acceptance criteria. Failure to meet the established recovery guidelines requires the repreparation and reanalysis 
of all samples in the QC batch. The only exception is that if the LCS recoveries are biased high and the associated 
sample is ND for the parameter(s) of interest, the batch is acceptable. 

At times, a Laboratory ControI Sample Duplicate (LCSD) is also included in the, QC batch. An LCSD is a QC 
sample that is created and handled identically to the LCS. Analyte recovery data from the LC’SD is assessed in the 
same way as that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to determine the 
reproducibility (precision) of the analytical system. Precision data are expressed as relative percent differences 
(RPDs). If the RPD fails for an LWLCSD and yet the recoveries are within acceptance criteria, the batch is stiI1 
acceptable. 

&IETHOD BLANK 
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples 
contained in the QC batch. Method Blank results are used to determine if interference or confamination in the 
analytical system could lead to the reporting of false positive data or elevated analyte concentrations. All target 
analytes must be below the reporting limits (RL) or the asspciated sample(s) must be ND except under the 
following circumstances: 

l Common organic contaminants may be present at concentrations up to 3 times the reporting limits. Common 
metals contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank 
concentration must be twenty fold less than the concentration tiported in the associated environmental 
samples. (See common laboratory contaminants listed below.) 

JWatBe (GC or CC/MS\ ~ex&olntile IGCIMSJ Me% 
Methylene chloride Phthalate Esters Capper 

Acetone Imn 
ZButanone zin6 

Lead* 
*$w tmalyres t-m on TJA Trace ICP or GFAA only 

;TL North Canton 4 



QUALITY CONTROL EI.XMEZ4TS OF SW-846 METHODS 
(Continued) 

l Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at 
levels 10 times the blank ievel, Ihorganic blanks will be accepted if elements detected in the blank are 
present in the associated samples at 20 times the blank level. 

l Blanks will be accepted if the compounds/elements detected are not present in any of the associated 
environmental samples. 

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of ali samples in the QC 
batch. 

MATRIX SPTKEJMATRIX SPIm DUPLICATF, 
A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations 
of a full or partial set of target analytes are added. The MSNSD results are determined in the same manner as the 
results of the environmental sample used to prepare the MS/MSD. ‘The analyte recoveries and the relative percent 
differences fRPDs) of the recoveries are calculated and used to evaIuate the effect of the sampfe matrix on the 
analytical results. Due to the potential variability of the matrix of each sample, the MS/MSD results may not have 
an immediate bearing on any sampies except the one spik& therefore, the associated batch MS/MSD may not 
reflect the same compounds as the samples contained in the anaiytical report. When these MS/MSD results fail to 
meet acceptance criteria, the data is evaluated. If the LCS is within acceptance criteria, the batch is considered 
acceptable. The acceptance criteria do not apply to samples that are diluted for organics if the native sample 
amount is 4x the concentration of the spike. 

For certain methods, a Matrix Spike/Sample Duplicate (MS~W) may be included in the QC batch in place of the 
MS/MSD. For the parameters (i.e. pH, ignitability) where it is not possible to prepare a spiked sample, a Sample 
Duplicate may be included in the QC batch. However, si Sample Duplicate is less likely to provide usable 
precision statistics depending on the likelihood of finding concentrations below the standard reporting limit. 
When the Sample Duplicate result fails to meet acceptance criteria, the data is evaluated. 

SURRQCATE COMPOUNDS 
In addition to these batch-related QC indicators, each organic environmentat and QC sample are spiked with 
surrogate compounds, Surrogates are organic chemicals that behave similarly to the analytes of interest and that 
are rarely present in the environment. Surrogate recoveries are used to monitor the individual. performance of a 
sample in the analytical system. 

If the surrogate recoveries are outside criteria for environmental or MSIMSD ssmples, the batch is acceptable if 
the Method Blank, LCS, and LCSD surrogate recoveries are within acceptance criteria. The only exception is if 
the surrogate recoveries are biased high in the LCS, LCSD, or the Method Blank and the associated sample(s) are 
ND, the batch is acceptable. If the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the 
entire sample batch is reprepared and reanalyzed. 

For the GCfIvfS BNA methods, the surqate criterion is that two of the three surrogates for each fiaciion must 
meet acceptance criteria. The third surrogate must have a recovery of ten percent or greater. 

For the PesticideiPCB, PAH, and Herbicide methods, the surrogate criteria is that one of two surrogate compounds 
meet acceptance criteria. 

STL North Canton, Certificaffons and Approvals: 
Alabama (#41170), Calffornh (#Z 6.57). Connecticut (#PH-OS90), Flori& (#E87225)- Florida CompQAPP 
(#8906SfG), Kmtucky @90021), ~Uassachusetts (#~-OH~8), Mcuyfand (#272), Minmsota (#39-999-348), 
Missouti (#6090), New Jersey (#74001), New York (#10975), North Dakota (#R-i%), Ohlo (#&lQO), OkioVAP 
(&X0024), Pennsy6wala (#68-340}, South Carolina (~2~7#6, #9200?002, #9200?003), Tennessee (~2~3), 
West Vhinia f#210). W6.won.h (#999.518190), NA W, ARMY, WSDA Soil Permit, ACIL Sea6 ofErcc66erace - 

ST% North Canton 
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METHOD REFERENCE 



ANALYTICAL 
PARAMETER METHOD 

Volatile8 by GC SW846 8021B 

Rf2fererlc!aF3 : 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 3986 and it;8 updates. 

;TL North Canton 7 



SAMP.E SUMMARY 
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SAMPLESUMMARY 

WC, # SAMPLE# CLIENT SAMPLE ID DATE TIME 

DRO72 001 INFLUENT 22/18/00 x4:10 
DRQ73 002 BETWEEN lZ/l.8fQO 14:05 
DR075 003 EFFLUENT 12/18/OO X4:00 

NOTE (8) : 
- The analydcaJ results of ti umplcs Wed above are prcacnrcd on the following paprs. 

- Alt calcularions are performed below rounding to avoid round-off errors in calculated reseats. 
- Rcsulu noted as ‘ND’ were ZIM detected u or above the stated limit. 
- Tliir repon must not be reproduced, except in full, wkhouc the written approvaI of the laboratory. 
- Resullr for tbc following pammeters are never reported on a dry weight bask: color, corroelvlty, den&y, flashpolnf, ignitability, layers, odor, 

paint Rlter test. pH. porosity prcssurs, reactivity, r&ox po~~ntlal, epcdfic gravity, spot tofu. roildr, solubilty, ~~~~~peran~re. viscosity, and weight. 

STL North Canton 9 
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STL Cooler 

Client Rrop Off u UPS q Airborne 0 

Cooler a Safe 0 
Other: 

Foam Box a 
STL Shipper Nokc: ‘ 

ZTient Coder si!Y Other: 

- 

I- 

1. Were custody seals on the outside of the cooler and intact? Yes 
Xf YES, Quantit), I Location CUEI?. .Q e&5 @ NJ q 
Were the custody se& signed and dated? 

2. Shipper’s packing slip attached to this form? 
No c] NA 0 
NJ Cl 

3. Were custody papers included inside the cooler and relinquished? 
4. Did you sign the custody papers in the appropriate piace? 

N* 0 
No cl 

5. Packinrx material used: 

COOLANT Wet Ice 

3. Did all bottle labels and tags agree with the custody papers? 
10. Were samples at the correct pH? 
11, Were correct bottles used far the tests indicated? 

1 SM.4 1 Samples were received under proper custody procedures and without discrepancies. 
1 SRlB 1 The chain of custody and sample bottles did not agree. The following discrepancies 

I I occurred 

SR3A SaIlIple(S) 
recommended OH IevetfsL 

were fi.m%er preserved in sample receiving to meet 
, I 

$1 SR3B 1 Sarnpi@s)& jC were received with bubble > 6 mm in diameter (cc: PM) 
4 AfrxK r. /..Ldr* 

1 SR4A 1 NCM has been gentroted. Refer to Clouseau for details 
F. O?her Anomalies (see be&w or back) 



I I I 

I I 

I 
I 

Cooler 
1 , 1 
I 1 I 

I , I 
‘ 

t I I 
discrepancies Cont. 

Qfiter Anoma&.s: 

STL North Canton J5 
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SW846 8021B SWRROGAT5 RECOVERY 

Lab Name: Severn Went Laboratories, Inc. Client: STL Baltimore 

a 
ab Code: STLCAN SDG No: 

Lot #: AOL260115 

I CLSENT ID. SRGOl TOT ouri 

a1 
02 
a3 
04 
a5 
06 
07 
08 

I ------------ 

(INFLUENT 
1 BETWEEN 
~SiwPLTJENT 
/Ed&TKOD BLK. DR15NlAA 
1 $$S DRlSNlAC 1 98 ia0 I 
[EFFLUENT D I 99 1 00 [ 

1 98 
I 101 

suRRoGAms 
SRc301 II: Trifluorotoluene 

# Column to be used to flag recovery values 
* Values outrtfde of required QC Limits 
D System monitoring Compound diluted out m 

%?L PJorth Canton 

FORM II 



SW846 8023B CHECK !3AMPLE F&KC!OVBRY 

Lab Name+: Severn Trant Laboratories, Inc. Client: STL Baltimore 

Code : STLCAN SDG No: 

, 

* Values outside of QC limit8 

Spike Recovery: 0 out of 2 outside Limits 

STL North Canton 21 
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STL F3al timore 

Lab Name:Severn Went Laboratoriee, Inc. SDG Number: 

Matrix: (soil/water) WG Lab Sample ID:AOL260115 001 
Method: SW846 80218 

Volatile Orgmics (8021B) 

Sample WT/Vol: 5 / mL 
Work Order: DR072lAA 
Dilution factor: 50 
Moisture *: 

Client Sample Id: INFLUENT 

Date Received: X2/23/00 
Date Extracted:12/27/00 
Date Analyzed: X2/27/00 

QC Batch: 0362293 

CAS NO. 
1 71-43-2 

CONCBNTRATLON UNITS: 
COMPOUND (uq/L or us/kg) uq/L 

Benzene Iso 
lz~lbecl*l?ine -1-O 
Ximhtzhdlw I2100 
Toluene Iso 
o-rvlene 174 
%kxYlene ra-xrleue 166 

FORM I 

STL North Canton 25 



STL Baltimore 

Lab Nam6:Sevem Trent Laboratories, Pnc. SD6 Number: 

Matrix: (soiLjwater1 WG Lab Sample ID:AOL260115 002 
Method: SW646 8021B 

Volatile Organics (8021B) 

Sample WT/Vol: 5 / mL 
Work Order: DR073lAA 
Dilution factor: 1 
Moisture %: 

Client Sample Id: ,BETWEEN 

Date Received: 12/23/00 
Date Extracted:12/27/00 
Date Analyzed: 12/27/00 

QC Batch: 0362293 

CONCRNTRATION UNITS: 
CAS NO. COMPOUND (uq/L or uq/kd w/L Q 

1 72-43-2 Benxene I I 
Ethvlbenzene I ul 
Naghthalene ul 
Toluene ul 
o-Xvlene Il.0 Ul 

1 136777-61-2 m-Xylene & p-Xvlene Il.0 f Ul 

FORM I 

STL North Cantors '3 n 



STL Baltimore 

Lab Name:Severn Trent Laboratories, Inc. SDG Number: 

Matrix : (soil/water) WG Lab Sample ID:AOL260115 003 
Method: SW846 8021B 

Volatile organica (8021~) 

Sample Wl!/Vol: 5 / mL 
Work Order: DR075lAA 
Dilution factor: 1 
Moisture k: 

Client Sample Td: EFFLUENT 

Date Received: U/23/00 
Date Extracted:12/27/00 
Date Analyzed: 12/27/00 

QC Batch: 0362293 

CONCENTRkTION UNITS: 
CAS NO. coMFouND (ug/L or uq/kqI w/L Q 

1 71-43-2 Benzene Il.0 I Ul 

1 ;;y;4 Ethylbenzene Uf 
s - Naphthalen@ K 1. t 4 

1 108-88-3 Toluene Il.0 Ul 
1 95-47-6 o-Xylene Il.0 I Ul 
( 136777-61-2 m-Xylene & n-Xvlene Il.0 I Ul 

FORM I 

STL North Canton 36 
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