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PREFACE

This Work Plan was written by Earth Tech to describe the field activities for monitoring well
abandonment at Air Force Plant 59 (AFP 59), Binghamton, New York. This plan was developed in
accordance with procedures outlined in the October 1996 New York State Department of
Environmental Conservation (NYSDEC) document Groundwater Monitoring Well
Decommissioning Procedures and the Air Force Center for Environmental Excellence (AFCEE)
Model Work Plan (United States Air Force [USAF], 1996). All work will be completed under
AFCEE Contract No. F41624-97-D-8018, Delivery Order No. 0072,

The field effort includes the abandonment of 16 monitoring wells that are not needed to satisfy
long-term groundwater monitoring requirements for AFP 59.

Government agencies and their contractors registered with the Defense Technical Information
Center should direct requests for copies of this report to Defense Technical Information Center,
8725 John J. Kingman Road, Suite 0944, Fort Belvoir, Virginia 22060-6218. Non-government
agencies may purchase copies of this document from National Technical Information Service, 5285
Port Royal Road, Springfield, Virginia 22161.

The AFCEE Restoration Team Chief is John McCown. The Air Force Aeronautical Systems

Center Integrated Product Team Chief is John Doepker. The Earth Tech Project Manager is Dave
Parse.

Approved:

Brian J. Burgher
Vice President
Program Manager
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1.0 INTRODUCTION

Earth Tech has been contracted by the Air Force Center for Environmental Excellence (AFCEE) to
abandon 16 monitoring wells at Air Force Plant 59 (AFP 59), located in Binghamton, New York.
The general location of AFP 59 is illustrated in Figure 1-1. This Work Plan was developed in
accordance with procedures outlined in the October 1996 New York State Department of
Environmental Conservation (NYSDEC) document Groundwater Monitoring  Well
Decommissioning Procedures and the AFCEE Model Work Plan (United States Air Force [USAF),
1996).

The field effort includes the abandonment of 16 monitoring wells that are not needed to satisfy
long-term groundwater monitoring requirements for AFP 59. The monitoring wells will be
abandoned under Contract No. F41624-97-D-8018, Delivery Order No. 0072,
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20 PROJECT TASKS

The following sections describe the fieldwork that will be conducted during monitoring well
abandonment.

2.1 Field Investigation Tasks

The abandonment of monitoring wells at AFP 59 will include the following activities: mobilization
to and from the site by Earth Tech and subcontractors, abandonment of 16 groundwater monitoring
wells, and decontamination of abandonment equipment. A brief description of each field activity is
provided in the following sections.

2.1.1 Mobilization

Fieldwork will be conducted during one mobilization. All activities associated with the initiation of
the field investigation (e.g., securing identification badges and vehicle passes, locating staging areas
for equipment, and identifying monitoring well locations) will be coordinated with the Lockheed
Martin point of contact.

2.1.2 Monitoring Well Abandonment

A total of 16 monitoring wells no longer needed for long-term groundwater monitoring at AFP 59
will be abandoned. They are:

Dw4 SW5 DW5
SW6 DWé6 SW8
DW8 SW10 DW10
SW11 DW11 SwWi2
DwW12 SWi3 IW13
DW13

The locations of the monitoring wells scheduled for abandonment are shown in Figure 2-1. By not
abandoning monitoring wells SW9, TW9, and DW9, these wells will be available for future
sampling if the integrity of monitoring well SW3 or DW3 is compromised, all five monitoring
wells are downgradient of the suspected source area..

Seven of the wells are approximately 85 feet deep and constructed of 4-inch inside diameter (ID),
schedule 80 polyvinyl chloride (PVC) casing and screen. The remaining nine wells are
approximately 30 feet deep and constructed of 2-inch ID, schedule 40 PVC casing and screen.
Each of the wells has a flush-mount completion consisting of a concrete pad and steel valve.box.
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Per procedures outlined in the October 1996 NYSDEC document Groundwater Monitoring Well
Decommissioning Procedures (provided in Appendix A), and for reasons outlined in the April 27,
1999 and May 13, 2000 letters to Jim Lister of the NYSDEC, grouting the monitoring wells (both
shallow and deep wells) in place is the most appropnate abandonment method. As per the
NYSDEC, the listed monitoring wells will be abandoned by:

e Breaking out the flush-mount completion,

Mttt tho ~ooimng ~FFhalac
buﬁnus tne Casifnig o1l 0CiOW

¢ Pumping grout to the top of the casing,
o Filling the remaining hole with clean backfill, and

s Re-paving the area to match the existing grade.

Each well casing will be grouted from the bottom-up in one continuous operation through a
tremie pipe. Per NYSEC Groundwater Monitoring Well Decommissioning Procedures, “Grout
will be placed in the borehole from the bottom to the top using a tremie pipe of not less than 1-
inch diameter...The surface of the borehole will be restored to the condition of the area
surrounding the borehole.” The grout will be prepared in the following proportions: 94 pounds
of neat Type I-Il Portland or American Petroleum Institute Class A cement, not more than 4
pounds of 100 percent sodium bentonite powder, and not more than 8 gallons of potable water.
The grout wilil be prepared on site in a mechanicai mixer to produce a thick, lump-free siurry.

filled using a grout mixture prepared as described previously. The beginning and ending times of
the cement grout emplacement, the grouted interval, the amount of cement grout used, and the
proportions used to prepare the cement grout {gallons of water per bag of cement and the
cement/bentonite ratio) will be recorded in the field logbook.

The area at each abandoned well will be re-paved to match the grade of the existing parking lot
using a 2.5-inch-thick binder followed by 1.5 inches of top-coat asphalt.

All abandonment activities will be conducted by Nothnagle Drillling, a licensed drilling company
in the State of New York. An on-site Earth Tech representative will supervise all abandonment
activities.

A closure report (letter format) will document the abandonment the monitoring wells.

R e e N N I
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2.1.3 Decontamination

The following procedure will be used for decontamination. The external surfaces of construction
materials/equipment will be washed with potable water and Alconox™ and, if necessary, scrubbed
until all visible dirt, grime, grease, oil, loose paint, rust flakes, etc., have been removed. The
construction materials/equipment will then be rinsed with potable water and allowed to air dry. The
inside surfaces will also be washed as described.

Decontamination activities will occur in two buckets, on¢ for the Alconox wash, the other for a
potable water rinse. Spent decontamination water will be contained in 55-gallon drums and stored
on site at a temporary staging area prior to off-site disposal.

2.2 Waste Characterization and Disposal
All waste may be classified as noninvestigative waste.

Noninvestigative waste, such as litter and household garbage, will be collected on an as-needed
basis to maintain each site in a clean and orderly manner. This waste will be containerized and
transported to the designated sanitary landfill or collection bin. Acceptable containers will be
sealed boxes or plastic garbage bags.
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3.0 RECORDS AND REPORTING REQUIREMENTS

The following sections describe record keeping and reporting requirements for the well
abandonment at AFP 59.

3.1 Record Keeping

Information regarding all field activities will be recorded with indelible ink in a permanently bound
notebook with sequentially numbered pages. These records will be archived in an easily accessible
form and made available to the USAF upon request.

The following information will be recorded for all field activities: (1) location, (2) date and time,
(3) identity of people performing activity, and (4) weather conditions. The following information
will be recorded for all field measurements: (1) the numerical value and units of each measurement,
and (2) the identity of and calibration resuits for each field instrument.

In addition to the information entered into the logbook, the following forms will be completed:
NYSDEC Field Inspection Log, and well abandonment log.

e Well Abandonment Report. This report will include individual well abandonment
reports for each monitoring well abandoned during the field effort.
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DISCLAIMER

October 21, 1996

fr

New York State Department of Environmental Conservation

Division of Environmental Remediation
Monitoring Well Decommissioning Procedures

Per your request, the enclosed referenced document is being made available to you

for informational purposes. These procedures may be used as a guidance when

decommissioning a monitoring well. Please note that this document does not address some site

specific special situations that may be encountered in the field. These procedures have not been

adopted by the Department of Environmental Conservation. Compliance with the procedures set
forth in this document does not relieve any party of the obligation to succesﬁﬁllly and

satisfactorily decommission a well.

If you have any questions, please contact Ben Loredo, of my staff, at (518) 457-0927.

Sincerely,

h Y A T |

Gerald J. Rider, Jr., P.E. ;

Chief, Operation, Maintenance and Support Section

Bureau of Hazardous Site Control

Division of Environmental Remediation

New York State Department of Environmental Conservation

- - - W

Enclosure
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INTRODUCTION

Malcoim Pirnie, Inc. has developed hazardous waste site monitoring well
decommissioning procedures for the New York State Department of Environmental
Conservation (NYSDEC) under the New York State Superfund Standby Contract, Work

. ™ €0 N T ___ . _ . ___
Assignment No. DO02852-10. These procedures have been established as a guide for

successful decomrmssmmng of wells that are no longer used for monitoring at select
National Priorities. Lst(INPL) sites in New York State. A well is successfully decommissioned

when: ’ ’ - .

= Migration of existing or future contaminants into an aquifcr or berween

Qﬂlli.fﬂft camnAr Aerir
by Bt A R L L e

. Migration of existing or future contaminants in the vadosc zone cannot
© oceur,

. The potential for vertical or horizontal migration of fluids in the well or
adjacent to the well is minimized -

w
»

_ The decommissioning procedures are based on NYSDEC—approved methods
ariginally developed by Malcolm Pirnie which entailed an extensive Literature sgarch and

Mne|||.q.-nno wnth tndiicrnial amd ATWVETE/ BTt [Py P, U S Ty —mae
CONSWauons Wikl UGUSial afiG (v J o/ GliCiaIS. ln: ulm‘u{c drcil muuuco SOUrces

from the National Ground Water Association, American Society for Testing and Materials
(AS.T.M.), State and EPA guidance documents, Malcolm Pirnie decommissioning
procedures, and various other technical sources. A complete listing of sources is included
at the end of these procedures. The industry officials consulted include drilling contracmrs;
equipment suppliers and manufacturers, and AS.TM. members on Soil and Rock (D-18)
and Water (D-19) com.mmes.
| These dwommxshonmg procedures ds:rﬂ:e criteria for a satisfactorily decommis-
sioning a monitoring well  Selection of a preferred decommuissioning method will be
dependent on site-specific and location-specific conditions such as the type of aquifer, the
nature of the contamination, geological conditions and the type of well construction. Prior
to initiating field work, the available site and location-specific data will be collected and

0266-317-002
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reviewed, and a pre-construction inspection of the monitoring well will be conducted to
assist in determining the best-suited decommissioning method.

For maximum protection of human health and the environment, any material
brought to the surface during the decommissioning process will be treated as a hazardous
waste unless sample data indicates otherwise. The selection of disposal methods for these
materials will depend on information reported in site investigation reports and analytical
characterization of the retrieved materials for hazardous characteristics (see Sections 4.1.3
through 4.1.4). An appropriate procedure will be followed for the physical and hydrologic
setting of the well that best protects the environment.

The following sections describe the procedures that will be implemented to properly
decommission a well, including the procedure for selecting which decommissioning method
will be used. There are eleven elements to be addressed in decommissioning a monitoring
well at a hazardous waste site:

1) Reviewing Site Data
2) Selecting the Well Decommissioning Method
3) Preparing a Site-Specific Health and Safety Plan
4) Preparing a Materials Handling and Disposal Pian
5) Establishing Decontamination Procedures
: 6) Locating and Setting-Up on the Well
) Removing the Protective Casing
8) Decommissioning of Screen and Riser
9) Selecting, Mixing, and Placing Grout
10)  Backfilling and Site Restoration
11)  Quality Assurance/Quality Control (QA/QC) Procedures

The proper well decommissioning methods and selection process are presented on
the flow chart presented as Plate 1. For each decommissioning method, the specific
procedures are determined by (1) geology, (2) contaminants, and (3) well design. For
example, decommissioning a well that penetrates a confining layer may require a different
approach than decommissioning an unconfined water table well.

0256-317-002 ' i
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1.0 REVIEWING SITE DATA

The first step in selecting the well decommissioning process consists of reviewing
all pertinent site information; boring and well logs, field inspection sheets, and laboratory

nnnlluhml tical results ne_r‘fnrrn.ﬂ on site soil and ofmmdmfpr cnmnlpc This site 1 _r;f rmmation will

A & kLA AWA AW WAL WLww AR T - - N B S

form the basis for decisions throughout the decommissioning process. Field inspection of
the wells prior fo decommissioning is also recommended to verify the characteristics and
conditions of the wells. Special conditions such as access problems, well exteasions through
capped and covered landfills, and cap conditions due to seasonal weather patterns should be
assessed. At well locations that have been extended, the burial of a previous concrete pad
may require the excavation of soil to the top of the concrete pad to remove the well.
Decommissioning work requiring the use of heavy vehicular equipment on RCRA landfill
caps should be scheduled during dry weather if possible so as to minimize damage to the
cover. If work must be performed during the Spring, Winter or inclement weather, special
measures such as placement of plywood to reduce ruts should be employed to maintain the
integrity of the completed landfill cover system. A sample Monitoring Well Field Inspection
Log indicating the minimum information to be collected during field verification activities
is included as Figure 1.

2.0 SELECTING THE WELL DECOMMISSIONING METHOD

The primary ratlonale for well decommissioning is to prevent contaminant migration

AL SASLIL ===

along the disturbed construction zone created by the original well boring. This requires
selection of a decommissioning procedure that takes into account factors such as:

®  The hydrogeological conditions at the well site.
®  The presence or absence of contamination in the groundwater.
8  The original well construction details.

This section presents a summary of the well decommissioning methods and the
selection process, which is illustrated in the flow chast presented as Plate 1. The primary

h P70 l d&cm-‘-ns“an-nu prﬁ“‘“’a o~ e od f




Casing pulling.

Overdsilli

Grouting the casing in-place.

Perforating the casing followed by grouting in-place.

A general discussion of each decommissioning procedure is presented in Sections 2.1
through 2.4.

2.1  CASING PULLING

In general, casing pulling is the preferred method for decommissioning wells where:
no contamination is present; contamination is present but the well does not penetrate a
confining layer; and when both contamination and a confining layer are present but the
contamination cannot cross the confining layer. Additionally, the well construction
materials and well depth must be such that pulling can be effected without breaking the riser.

Casing pulling involves removing the well casing by lifting. The procedure for
removing the casing must allow grout to be added during pulling. The grout will fill the
space once occupied by the material being withdrawn. Grout mixing and placement must
be performed according to the procedures in Section 9.0.

An acceptable procedure to remove casing involves puncturing the bottom of the
casing, flushing with water to remove sand (if necessary to mitigate lock-up of the casing
during pulling), filling the casing with grout tremied from the bottom of the well, using jacks
to free casing from the hole, and lifting the casing out by using a drill rig, backhoe, crane,
.or other suitable equipment. Additional grout must be added to the casing as it is withdrawn.
In wells or wellpoints in which the bottom cannot be punctured, the casing or screened
interval will be perforated prior to being filled with grout. This procedure should be

fallnuwad far walle tnﬂu“." m ~rollaneihia fnrmatinne Ar Sae h
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site locations in which the borehole does not collapse it may not be necessary to perforate

the well casing prior to pulling the well (i.e., grouting the borehole can be completed after
the well materials have been removed). However, measurements of the borehole depth must
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ISITE NAME: SITEID.:

INSPECTOR:
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be taken before and after the well is pulled to ensure that no collapse of well construction or

o o

formation materials occurred.

In the event that the casing or well screen is severed during casing pulling or if

-’

borehole collapse occurs, the remaining materials can be removed by overdrilling using the
conventional augering method described in Section 2.2. In situations wh
-such as PVC screens and risers are suspected to sever, and removal of all well materials is
required (i.e., at wells that are contaminated or those that penetrate an aquiclude), the
contractor should install rods inside the well so that the rods would serve as a steel guide
pipe for advancing augers during overdrilling.

At sites in which well casings have been grouted into a rock socket the casing pulling

procedure may not be feasible. An alternative procedure involving overdrilling into the

bedrock, pulling the casing, and subsequently grouting the openhole interval may be

e ve . atod walle o waalle el Tosa: Tocalo ~
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contamination, overdrilling,

grinding on the rock, and grouting inside and outside of the well should be acceptable if the

casing cannot be pulled. When this procedure is not acceptable and the casing must be
pulled from a contaminated well, a spin and flush drilling technique may be used to advance
flushpoint casing equipped with a diamond cutting shoe to the bottom of the casing socket.
Water used during the spin and flush casing advancement will be controlled by the use of
oversized casing, a coupling and a drilling tee. Drilling water will be containerized and

disposed of in accordance with the site specific Material Handling and Disposal Plan.

oy a8 =

22 OVERDRILLING

Overdrilling is used where casing pulling is determined to be unfeasible, or where

instaliation of a temporary casing is necessary to prevent cross-contatmination, such as when

a cO—lﬁning }n-,m— M .~ —d P T tha Adoamaor oo 1

3 : £ ol
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T could migrate to the
upper aquifer as the well was pulled (see Section 2.5). The overdrilling method should:

L Follow the original well bore.

= Create a borehole of the same or greater diameter than the original boring.
» Remove all of the well construction materials.

o my O W
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Acceptable methods for overdrilling include the following:

®  Using conventional augering (i.e., 2 hollow stem auger fitted with a plug).
The plug cutter will grind the well construction materials, which will be
brought to the well surface by the auger.

= Using a conventional cable tool ng to advance casing having a larger
diameter than the original boring. The cable tool kit is advanced within the
casing to grind the well construction materials and soils, which are periodi-
cally removed with large diameter bailer. This method is not applicable to
bedrock wells.

= Using an over-reaming tool with a pilot bit nearly the same size as the inside
diameter of the casing and 8 reaming bit slightly larger than the original
borehole diameter. This method can be used for wells with steel casings.

®  Usng a hollow-stem auger with outward facing carbide cutting teeth having
— el £ —J (- (-]

S RSy T

a diameter two to four inches larger than the casing. Qutward-facing cutting
‘teeth will prevent severing the casing and drifting off center,

®  Usnga hollow-stem auger with a steel guide pipe inside. The casing guides
the cutter head and remains inside the auger. The guide pipe should be
firmly attached to the inside of the casing by use of a packer or other type of
expansion or friction device.

Prior to overdrilling, an expandable J-plug or other suitable well cap will be used to
prevent the introduction of soil or cuttings into the well, thereby ensuring a continuous grout
column for wells that are grouted in place.

In all cases above, overdrilling should advance through the original bore de'pth bya
distance of 0.5 feet to ensure complete removal of the construction materials. When the
overdrilling is complete, the casing and screen can be retrieved from the center of the auger
(American Society for Testing and Materials, Standard D 5299-92, 1992), if dne of the

hollaw stem auger methods described above is emploved Subseouent to averdnlling at
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flush mount well locations where it may be impractical to remove well materials from inside’ -

the augers, a 1-2 foot deep area should be excavated by hand around the flush-mount well
to facilitate a conventional well removal while tremie-grouting inside the well.  Alterna-

é




tively, the soil within the annular space may be removed by raising the augers to allow the
soil to fall out and re-advance the augers to the original target depth.  Grout should then be
tremied within the anqular space between the augers and well casings. The grout level in
the borchole should be maintained as the drilling equipment and well materials are

sequentially removed. ARer overdrilling is completed, the borehole must be grouted

according to the procedures in Section 9.0 and the upper five feet of borehole must be
restored according to the procedures in Section 10.0.

23 GROUTING IN-PLACE

Grouting in-place is the simplest decommissioning procedure, but offers the least
long-term protection of all the methods. As discussed in Section 2.5, however, this method
is preferred for the bedrock portion of bedrock wells, and is used for decommissioning cased
wells in certain situations. For cased wells, the procedure involves filling the casing with
grout to a jevel of five feet beiow the land surface, cutting the weii casing at the five-foot
depth, and removing the top portion of the casing and associated well materials from the
ground. The casing must be grouted according to the procedures in Section 9.0. Inaddmon,

the upper five feet of the borehole is filled to land surface and rectorsd aceordine to the

B =TT TS T wmmw wws weawaw -

procedures dscnbeq tn Section 10.0.

For wells installed in bedrock, the procedure involves filling the casing (or open
hole) with grout to the top of rock according to the procedures in Section 9.0. The grout
mix, however, will vary according to the hydrogeological conditions as discussed in
-Section 2.5,

It should be noted that for wells located on landfills regulated under ENYCRR Part
360, the screened interval of the well must be sealed separately and hydrostatically tested
to ensure its adequacy before sealing the remaining borehole. The Standard Operating
Procedure (SOP) for the hydrostatic test has been included under Appendix D.
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2.4 CASING PERFORATION/GROUTING IN-PLACE

At this time, casing perforation is the preferred method for wells with four-inch or °
larger inside diameter which are designated to be grouted in-place in accordance with the -
selection flow charL The procedure involves perforating the well casing and screen then
grouting the well. A wide variety of commercial equipment is available for perforating
casings and screens in wells with four-inch or larger inside diameters, Due to the diversity
of application, experienced contractors must recommend a specific technique based on site-
specific conditions. A minimum of four rows of perforations several inches long and a
minimum of five perforations per linear foot of casing or screen is recommended (American
Society for Testing and Materials, Standard D 5299-92, 1992).

After perforating is complete, the borehole must be grouted according to the
procedures in Section 9.0 and the upper five feet of borehole must be restored according to
the procedures in Section 10.0.

2.5 SELECI'ION PROCESS AND IMPLEMENTATION

Selection of the decommissioning method is governed by the flow chart presented
as Plate 1. A discussion of the selection criteria and decommissioning methodology is
presented below. '

2.51 Contaminated Monitoring Wells/Piezometers

For wells and piezometers suspected or known to be contaminated with NAPL or
DNAPL product, measurement of the product volume will be determined using a weighted
cotton string or by using an interface probe. Subsequent to calculation of the product
volume, the NAPL/DNAPL product will be removed from inside the well. Removal of the
contaminant product will be accomplished by bailing, pumping or installing an absorbent
passive recovery system. Subsequent to product recovery, all contaminated materials will

0265-317-002 6




B R B .
| G Sy 4 my @ A ay = g
W .G 5 s S5 am A G & W ,
Wiy - Z . ) ,

FIIVHIDIMO T
ROWDIIS 0O 208G DNINDISSINADD 1)
ONINOGIO D 10 1) M
SHIL WIN L




- W G ok

- el e N

)

[ ) oy o s s
|t N N SO

- I ' [

be dispbsed of in accordance with the segregation and containment procedures described in
Section 4.1.2.
2.5.2 Bedrock Wells
As illustrated on Plate 1,if the well is constructed within a bedrock formation, the
screened or the open hole portion of the well 1s grouted to the top of the bedrock. Prior to
- initiating any grouting procedure, the depth of the well will be measured to determine if any
silt or debris infilling has plugged the well. If plugging has occurred, the well will be flushed
with an appropriately sized roller bit or drill rods to remove or suspend tl
water column. The borehole will then be tremie grouted from the bottom of the well 10 the
top of bedrock to insure a continuous grout column. Note that if the bedrock well is cased,
the screen should be perforated to the top of the rock if the inside diameter of the casing is

4-inches or larger. Furthermore, if the screened interval transects multiple water bearing

of the sand pack.

After the rock hole is grouted, the overburden portion of the well is decommissioned
in accordance with the following sections. If the borehole extends to the surface, no further
decommissioning procedures are required; however, the boring should only be filled to
within 5-feet of the ground surface and siie restoration should be compieted in accordance
with Section 10.0.

2.5.3 Uncontaminated Overburden Welis

For overburden wells and the overburden portion of bedrock wells, the first decision
point in determining the decommissioning method considers whether the overburden portion
of the well exhibits evidence of contamination, as determined through historical groundwater

and/or soil sampling results. If the overburden portion of the well is uncontaminated, the

next criteria considers whether the well penetrates a confinin

BAW i s

overburden portion of the well does not penetrate a confining layer, the casing should be

pulled (and tremie-grouted) if possible. As a general rule, PVC wells greater than 25-feet

deep should not be pulled unless site-specific conditions or other factors indicate that the
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well can l;e pulled without breaking. If the well cannot be ;;ulled, such as in the case that
a bedrock portfon of the well has already been grouted in place, or if the well materials and
depth prohibit pulling or will likely result in breakage, the well should be grouted in-place
as accordance with Section 2.3 (if the casing is less than 4-inch in diameter) or Section 2
(if the casing diameter is 4-inches or larger).
If the overburden portion of the well penetrates a confining layer, the casing should
be removed by pulling (if possible) in accordance with Section 2.1. If the casing cannot be
removed by pulling, the well shauld be removed by overdrilling, The overdrilling method

U L e Gt Alleliny ANV
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used will depend on the site-specific conditions and requirements. If pulling is attempted
and fails (i.c., a portion of the riser breaks) the remaining portion of the well should be
removed by using the conveational augering procedure identified in Section 2.2. In all cases,
after the well construction materials have bees removed, the borehole will be grouted in

accordance with Section 9.0 and the upper five feet will be restored in accordance with
Section 10.0.

2.5.4 Contaminated Overburden Wells

If an overburden well or the overburden portion of a bedrock well is contaminated -

as evidenced by historical sampling resuits, the first decision point in seiecting a decommis-
sioning procedure is whether the well penetrates a confining layer. If the well does not
penetrate a confining layer, the selection process follows the same patbway as for
uncontaminated wells that penetrate a coafining layer (Le., the casing is pulled, if possible;
otherwise the well is overdrilled - see Section 2.53). Plastic sheeting should be placed
around the well surface to contain contaminated materials displaced during removal of the
well.

For overburden wells that are contaminated and which penetrate a confining layer,

thin momrt aalocet e arhathar tha exrall ceae 1o o staele o 1
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the next selection criteria is whether the well riser iS & Sing:c stem of is

telescoped inside one
or more outer casings. The procedures to be followed in determining the decommissioning

method are presented for both situations below,
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2.5.4.1 Single Stem Riser
If the riser is a single stem, the potential for cross-contamination between confining
layers must be addressed. In particular, if the lower confining unit is contaminated, there is
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construction materials are removed to the ground surface. In this event, it will be necessary
to install a temporary casing having a diameter larger than the original borehole into the top
of the confining layer. This may be accomplished using a hollow stem auger or by
employing 2 spin and flush technique to advance the casing. If the confining layer is iess
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it is installed to a depth of 2 feet below the top of the confining layer. After the temporary
casing has been set, the well can be removed and grouted through pulling (if possible) or
through overdrilling if pulling is not feasible. Plastic sheeting should be placed around the
well surface to contain contaminated materials displaced during removal of the well. As an
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purpose in that it would prevent the contamination from migrating to the upper unit. The
-hollow-stem anger would be advanced into the confining layer until the joint between the
uppermost sections was nearly flush with the ground surface, and the sections would be

disconnected to expose the riser prior to pulling or overdrilling.
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(if used) is removed and the casing and/or hollow stem auger can be decontaminated for

reuse. The upper 5 feet of the well surface should then be restored in accordance with
Section 10.0. |
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If the riser is telescoped in one or more outer casings, the decommissioning approach

-

is dependent on the integrity of the well seal. For the purpose of the monitoring well
decommission'mg procedures, the well seal is defined as the bentonite seal above the sand

pa:k. Although it is not possible to visually inspect or otherwise test the well seal to assess

y be obtained through review of
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boring logs and/or a2 comparison of groundwater elevations if the well is part of a cluster.
Any problems noted on the boring logs pertaining to the well seal, such as bridging of
bentonite pellets or running sands, or disparities between field notes (if available) and the
well log would indicate the potential for a poor well seal. Altemati\-fely, if the well is part
of a cluster a comparison of groundwater elevations between the shallow and deep wells
should also be performed. By observing trends at other clusters it may be possible to identify
incoﬁsistencies in groundwater elevations at the well slated for decommissioning, thereby
indicating a poor well seal.

If there is no evidence that the well seal integrity is compromised, the riser should
be grouted in-place in accordance with Seétion 2.3 or 2.4, depending on the diameter of the
well casing, and the upper 5 feet of the well surface should be restored in accordance with
Section 10.0. If indications are that the well seal is not competent, it will be necessary to
design and implement a special procedure to remove the well construction materials, as the
presencé and configuration of the outer casing(s) will be specific in the individual wells and
will be a key factor in the decommissioning approach. The special procedure should be
designed to mitigate the potential for cross-contamination during removal of the well

construction materials, and should be designed prior to initiating field work.

3.0 PREPARATION OF A SITE-SPECIFIC HEALTH AND SAFETY PLAN

Prior to initiating decommissioning activities at a site, it is necessary to prepare a
site-specific health and safety plan (HASP) in accordance with the requirements of 29 CFR

» The names of key personnel responsible for site health and safety, including
an appointed site health and safety officer.

n
s

L Employee training requirements.

L Personal protective equipment (PPE) to be used by employees for each of the
site tasks and operations being conducted.
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= Medical surveillance requirements.

= Frequency and types of air monitoring, personnel monitoring and environ-
mental sampling techniques and instrumentation to be used.
L] Site control measures.

u Decontamination procedures.
®  Site standard operating procedures.

[ A contingency plan for responses to emergencies.

attached as Appendix A. This document provides
a general framework for preparing a HASP. Examples of site-specific information, such as
names of responsible personnel, contaminant data, and other information which must be
developed to meet the OSHA requirements discussed above are included in Appendix A but

will need to be modified in the site-specific HASP.

4.0 PREPARATION OF A MATERIALS HANDLING AND DISPOSAL PLAN

Materials handling and disposal procedures for each of the wells slated for

decommissioning should be identified in a site-specific materials handling and disposal plan.
This

nlan will be used
plan will b¢ usea

materials, and will promote conformance with the applicable regulatory requirements for

storage, characterization, labeling, transportation and disposal of materiais prior to off-site
transport.

The materials anticipated to be generated during well decommissioning activities

include decontamination fluids, disposable safety equipment (including personal protective

0266-317-002 1
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equipment), drill cuttings, groundwater, well construction materials (PVC and/or stainless
steel casings, well screens, sand, bentonite/grout mixtures, etc.), and any spill-contaminated
materials. Proper bandling of these materials is effected through a series of steps, including:
identification/pre-characterization of the waste materials; segregation/containment of the ‘

wastes including storage in proper containers; characterization of the waste materals
through analytical testing to determine the absence/presence or pature of the contamination,

and proper labeling in accordance with 49 CFR Part 172. Each of these steps is described
in the following sections.

4.1.1 Identification/Pre-characterization

Prior to initiating well decommissioning activities at a site, the site history, most
importantly historical analytical data from the monitoring wells, must be reviewed as well
as the moritoring well construction details: number, type (overburden, bedrock), depth,
diameter, and construction materials. This knowledge will aid in estimating the pature and
quantities of waste materials which potentially may be generated as a result of decommis-
sioning activities and will also assist in pre-determining the number of roll-off boxes, 55-

_-_——_——F_-_—_'-__-_'

gallon drums, and any other containers necessary to contain the wastes generated at each
respective site.

am

4.1

te
in
4
i

During well decommissioning activities, generated waste materials must be contained
and segregatc& according to the nature of the suspected contamination. Well materials
geﬁcratcd from dccom;nissioning those wells with known contamination will be segregated
from materials generated from those wells with little to no contamination (based on historical
results). Contaminated materials will be further segregated according to contaminant type
(e.g., well materials suspected of containing volatile organic contamination will be

segregated from materals suspected of containing Polychlorinated Biphenyl (PCB)
contamination).

For wells exhibiting contamination, all materials brought to the surface must either
be decontaminated, disposed of at an appropriate Treatment, Storage and Disposal Facility

0266-317-002 12
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(TSDF ), or properly containerized in a secure area for disposal by others. For all
uncontaminated wells, the materials {(except the casings) can be left at the surface near the
former well unless the surrounding land use prohibits this disposal (e.g., if the well is located
in an area where people could be exposed to the materials left on the surface; or if recovered
decommissioning materials would not be consistent with the intended use of the land). In
this case, the materials must be disposed of in a NYCRR Part 360 landfill. For contami-
nated wells, PVC and/or steel casing materials may be decontaminated for disposal in a Part
360 landfill, provided that the decontamination effort is thorough and cost effective.
Requirements for characterization and disposal of contaminated materials are discussed in
Sections 4.1.3 through 4.1.5. l

Containment methods will be based on the estimated quantity of materials anticipated

to be generated at each yespective site. Solid waste materials {1.e., well construction

drums. Since federal DOT regulations (49 CFR Part 177) generally limit the combined truck
and cargo weight to 80,000 1bs, most hazardous waste transporters will limit the roll-off box
capacity to 20 tons of hazardous waste per shipment. Thus, if the materials are to be
transported off-site to a treatment, storage and disposal facility (TSDF) that accepts bulk
waste, and if the anticipated quantity of waste will be iarge (greater than 5 tons), water-tight
roll-off containers may be more practical and cost-effective for temporarily containing and

‘transporting the waste in lieu or in'combination with 55-gallon drums (e.g., 55-gallon drums

may sull be used for personal protective equipment or other articles not dir ec.iy derived from

the abandoned well). The roll-off contaxners should be lined with disposable HDPE liners
to prevent contact with the contamer, and will be initially labeled according to the source(s)

of the contained waste materials. Likewise, if drums are used they will be lined with a

protective plastic sleeve, filled and the drum initially labeled according to the source of the

nla Afene thhm ~rmtnmta ~Folen enll o iy
ials. After the contents of the roll-offs :

ized, they should be labeled in accordance with 49 CFR Part 172. Roll-off containers will

be covered with polyethylene covers and tarps with bows during temporary storage and
transportation, and all drums will be sealed.
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Fluids generated during the decommissioning program will generally be contained
in 55-gallon drums unless extremely large volumes are expected; in this case 5,000-gallon
tankers or other suitable temporary storage may be used. All drums will be initially labeled
according to the wastewater source(s) and will be assumed to contain the same contaminants
as the groundwater measured by the particular monitoring well being decommissioned. All
55-gallon drurns containing fluids should be sealed and temporarily stored at the decontami-

nation pad until final off-site disposal at an approved treatment facility.

4.1.3 Characterization

Hazardous waste characterization is necessary to determine the nature of the waste
materials, to verify whether the materials are hazardous, and to determine proper disposition.
Characterization of waste materials will be conducted at each of the sites to determine the
appropriate disposal requirements. The decision as to the number, location and types of
samples 10 be collected will be site specific and will depend on factors such as the quantity
of waste generated and type of containers used, the nature of the waste, and the distribution
of contaminant types across the site with respect to the origin of the waste materials. In
general, the sample collection program will be designed to ensure that analytical data
representative of all the materials to be disposed will be generated from the minimal number

of samples. This may be accomplished by means such as:

L] collection of composite samples for contaminants such as metals and PCBs

(compositing is not typically acceptable for volatile organic compound
analyses).

. collection of grab samples from select drums/containers suspected of elevated
contaminant concentrations based on visual observation (e.g., soil staining,
liquid sheen or non-aqueous product) or PID screening

o

Sample analysis will be based on site history and the requirements of the disposal
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characteristic parameters: toxicity by TCLP; ignitability; reactivity, and corrosivity in
accordance with 40 CFR. Part 261.

4.1.4 Labeling

Depending on the nature of the materials, proper labeling of the storage containers
(roll-offs and/or drums) must be completed according to 49 CFR Part 172.

415 Disposal

Disposal of waste materials will depend on whether the waste has been characterized
as hazardous or non-hazardous. Non-bazardous waste will be disposed of on-site in
accordance with NYSDEC TAGM #4032 with the prior conseat of the owner and the
Department, or may be landfilled at a permitted 6NYCRR Part 360 facility.

For wastes that exhibit contamination, the requirements for disposal or treatment will
be dependent on the waste characteristics. To determipe these requirements the following
. procedure should be followed upon receipt of the waste characterization results:

1)  Determine if the waste is characteristically hazardous (by failure of any of
the criteria for toxicity, corrosivity, reactivity, or ignitability) or if it is a

||ei.r| ‘Ia’nrﬂnus wacte ner Qk- a-lncm|ﬂnuhnne Edmﬂed in _A'e mP&1 261

.2) Determine the EPA hazardous waste code(s) for the applicable waste
dassiﬁcation(s) listed in 40 CFR Part 261.

3) Detemme any treatment standards for the hazardous waste wuqa; per

40 CFR Part 268, Depending on the waste classification, treatment standards
may be based on final concentration in the waste/waste extract or may
require a specific treatment technology (e.g., incineration).
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treatment standards, and if landfilling is & disposal option, it should be
determined if the waste is a California List waste per the criteria in 40 CFR

Part 26832 (e.g., under these regulations, nonliquid wastes roust not contain
total halogenated organics at or in excess of 1,000 ppm).

5) If the hazardous waste meets all treatment standards including the California
List Standards (if applicable), it may be disposed of at a permitted hazardous
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waste land disposal facility. For each shipment the generatar is required to
provide the following manifest information:

» Hazardous Waste Code(s)

¢ Corresponding concentration-based or technology-based treatment
standards.

» . Manifest oumber,

¢«  Waste analysis data.
¢  Certification Statement per 40 CFR 268.7(a)}(2)}(D)(ii).

In addition, the generator is required to maintain the records specified in
40 CFR Part 268.7(a)(7) for a minimum of 5 years.

6) If the waste fails to meet any of the treatment standards listed in 40 CFR
Part 268, it must be sent to a treatment, storage, or recycling facility. If the
waste's treatment standard is technology-based, it must be treated in
accordance with the specified method. Land disposal is not allowable unless
the waste is eligible for a National Capacity Variance (40 CFR Subpart C)
and meets the California List standards. In all cases, the notification and
recordkeeping requirements identified above must be fulfilled by the
generator. ‘

— _ 2.l T wrEm

The hazardous waste will be transported in accordance with DOT regulations 149
CFR Parts 172-173) to either 2 secure hazardous waste landfill or TSDF, as appropriate. The
contractor will be responsible for arranging for proper transportation and the disposal of the
wastes. The Engineer will sign a hazardous waste manifest, as an agent of the Owner.

50 EQUIPMENT DECONTAMINATION REQUIREMENTS

Since the monitoring well decommissioning will involve multiple wells, there is a
possibility of contamination from one well location to another. To avoid cross-contamina-
tion, procedures have been established for decontamination after operations at each well

radinras far dasmemt oo sl am smememm] ad Slea =~ wuail b-

location is complete. The procedures for decontamination of personnel at the site will be

specified in the site-specific Health and Safety Plan. Decontamination of equipment will
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follt;w established equipment cleaning protocols which are written in accordance with the
Engineer's corporate policies and OSHA regulations.

The drilling and excavation equinment (ie. drll n
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equipment) will be cleaned at a constructed decontamination facility. In general, the
decontamination facility (i.¢., decon pad or wash pad) will consist of plywood placed over
a heavy syathetic liner. The pad will slope down to a sump that will collect all liquids. A

detailed description and drawing of the decontamination facility that will be constructed is.

included in Appendix B as Item 1.

The drilling and excavation equipment will be prepared before it is brought to the
decontamination facility and then cieaned at the facility. The preceding preparation includes
removing gross soil’rock from the equipment to minimize losses during movement to the

decon pad. At the decontamination facility, the equipment will be rinsed with low-volume

water or steam washed with nhosnlm!e-fraa detergent, and rinsed again with pressurized

low-volume water or steam The equipment will be inspected by the Engineer's field
representative after cleaning. The detailed cieaning procedures are inciuded in Appendix B
as Item 2.

In the event that sampling equipment must be used, the decontamination guidelines
included in Appendix B as Item 3 will be followed. In general, these guidelines describe

cleaning with non-phosphate detergent, then performing rinsing cycles with water and acid.
After the equipment is air-dried, it must be wrapped in aluminum foil to avoid accidental
contamination after cleaning.

After all equipment is decontaminated, the solutions produced must be properly
containerized and disposed of. All other disposable contaminated supplies/equipment such

as disposable safety and sampling equipment will also need to be properly disposed of.
Unless characterization of the decon fluids and disposabie equipment is performed in
accordance with Section 4.0, these materials will be handled in the same manner as the drill

antings/fluids from the well locations. All materials must be temporarily stored in a secure
area such as the fenced decon pad.

If sampling is necessary, the Engineer's personnel will be responsible for the

decontamination of the sampling equipment. The decontamination of driliing and excavation
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equipment is the responsibility of the Contractor(s). The Engineer's field representative will
make daily inspections to insure that decontamination procedures are being followed.

6.0 LOCATING AND SETTING-UP ON THE WELL

The following tasks shall be performed to locate the well to be decommissioned:

®  Notfy property owner and/or other interested partics including the governing
regulatory agency prior to site mobilization whenever possible.

®  Review information about the well contained in the site file. This informa-
tion may include one or more of the following: the site map, well boring log,

well construction diagram, field inspection log, well photograph, and
proposed well decommissioning procedure,

8  Verifythe well location and identification by locating the identifying marker.

@ Verify the depth of the well in the well construction log by sounding with a
weighted tape.

After the well has been located, the decommissioning procedure should be selected
in accordance with Section 2.0 based on the available boring and sampling data. The rig
must be set up prior to initiating drilling to ensure proper alignmeat with the well (i.e., the
drill string must be aligned with the monitoring well).

7.0 REMOVING THE PROTECTIVE CASING

7.1 GENERAL

™ A ] ».

Removal of the protective casing of a well must not interfere with or compromise the
integrity of decommissioning activities performed at the well,

The procedure for removing the protective casing of a well depends upon the

decommissioning method used. When a well is decommissioned by the overdrilling or

casing pulling method, the protective casing may be removed either before or after the casing
is removed. When the decommissioning procedure requires casing perforation or grouting .
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in-place, the protective casing should be removed after grout is added to the well. The
protective casing handling and disposal must be consisteat with the methods used for the

well materiale unless an alternate dlsnosal method can be emnloval (e steam clmmnn

followed by disposal as nonhazardous waste).

72  PRIOR TO SEALING THE WELL BORE

When overdrilling, the protective casing must be removed first, unless the drilling

tools have an inside diameter larger than the protective casing. The variety of protective

p,qmgs available nrerlude develnnmo a mﬁc removal nrncadnrp In

the specific procedure used must minimize the risk of:

all cacec hmm-vpr

®  breaking the well casing off below ground and

[ | allawrine foceion material to senter the well cacine
alowing lorcign malenal 10 enicy 1 Wil casing.
If the decommiccinnine methnd 1 cad no nilline the dericinn of when tn
A1 Lac QecOmmiSiQnInge el uged ° pguling, ¢ cecision of wien 10

remove the protective casing is not critical, |

An acceptable protective casing removal method involves breaking up the cbxicrcte
seal surrounding the casing and jacking or hoisting the casing out of the ground. A check
should be made during pulling to insure that the inner well casing is not being hoisted with
the protective casing, If this occurs, the well casing should be cut off afier the base of the

protective casing is lifted above the land surface.

73  AFTER SEALING THE WELL

If the decommissioning method used aliows well casing to remain in the ground, the
protective casing should be removed after the well has been properly filled with grout. This

will i insure that the wall is ?rnn-f‘u goaled r-ggrr“-cn of nrnlnl-mc with arat

At amtivra ~0oiny
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removal. During grouting in-piace, the well casing must be removed to a depth of five feet
below the land surface. The upper five feet of casing and the protective casing can be
removed in one operation if a casing cutter is used. If the height of the protective casing
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makes working conditions at the well awkward, the casing can be cut off at a lower level.
However, the inner well casing must remain aboveground and cangot be damaged in any
way that prevents the well from being filled with grout.

80 DECOMMISSIONING OF SCREEN AND RISER

After setting up on the well and removing the protective casing (if necessary), the
well screen and riser are decommissioned in accordance with the appropriate procedure and
methodology as discussed in Section 2.0 (ie., if the wells are overdrilled or pulled, the

casing and riser are removed. Otherwise, they are perforated and/or grouted in-place).

During the decommissioning activities the requirements of the site-specific health and safety
plan, materials bandling and disposal plan and equipment decontamination plan will be
followed to ensure maximum protection of buman health and the environment.
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9.1 SELECTING GROUT MIXTURE

' There are two types of grout mixes that may be used to seal wells: a standard mix
and a special mix. Both mixes use Type 1 Portland cement and four percent bentonite by
weight. However, the special mix uses a smaller volume of water and is used in situations

where excessive loss of the standard grout mix is possible (e.g. highly-fractured bedrock or
coarse gravels). '

9.1.1 Standard Grout Mixture
For most boreholes, the following standard mixture will be used:

®  One 94-pound bag Type I Portland cement
® 3.9 pounds powdered bentonite
@ 7.8 gallons potable water
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This mixture results in 2 grout with a bentonite content of four percent by weight, and
will be used in all cases except in boreholes where excessive use of grout is anticipated. In
these cases a special mixture will be used (see Section 9.1.2).

See Section 9.2 for grout mixing procedures.

9.1.2 Special Mixture A

In cases where excessive use of grout is anticipated, such as high permeability
formations and highly fractured or cavernous bedrock formations, the following special
mixture will be used:

One 94-pound bag type I Portland cement

3.9 pounds powdered bentonite

‘1 pound calcium chloride

6.0-7.8 gallons potable water (depending on desired thickness)

The special mixture results in 2 grout with a bentonite content of four percent by
weight. It is thicker than the standard mixture because it contains less water. This grout is
expected to set faster than the Standard Grout Mixture. The least amount of water that can

be added for the mixture to be readily pumpable is six gallons per 94-pound bag of cement.
See Section 9.2 for grout mixing procedures.

9.1.3 Alternate Special Grout

In cases where the penetration of the sandpack is critical, such as bedrock wells with

screens that transect multiple water-bearing zones, the following alternate mixture will be
used:

®  One 94 pound bag Type IIT Portiand Cement.
® 3.9 pounds powdered bentonite.
8 7.8 gallons potable water.

Refer to Section 9.2 for grout mixing procedures. It should be noted that this grout is
‘expected to set faster than the standard grout mixture.
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92 GROUT MIXING PROCEDURE

~ To begin the grout-mixing procedure, calculate the volume of grout required to fill
the borehole. If possible, the mixing basin should be large enough to hold all of the grout
necessary for the borehole. Tall cylindrical and long shallow basins should not be used as
it is difficult to obtain a homogeneous mixture in these types of basins.

Mix grout until a smooth, homogeneous mixture is achieved. No lumps or dry clots

should be present. Grout can be mixed manually or with a mechanized mixer. One
acceptable type of mixer is a vertical paddle grout mixer. Colloidal mixers should not be
used as they tend to excessively decrease the thickness of the grout for the above recipes.

9.3 GROUT PLACEMENT

‘Grout will be placed in the borehole from the bottom to the top using a tremie pipe

of not less than 1-inch diameter. Grout will then he nnmm-d into the borshale until the orout

e ] - TV AL W s SARGAS RidW RS WdSWTR L b S L yUI.lL

appears at the land surface (when grouting open holes in bedrock, the grout level only needs
to reach above the bedrock surface). Any groundwater displaced during grout placement
will be pumped via suction lift to a 55-gallon drum for proper disposal.

At this time the rate of settling should be observed. When the grout level stabilizes,

mnmg or angers will be s removed &om the hole. As each sect uuu u fem Dveu, gruui T be

added to keep the level between O-feet and 5-feet below land surface. If the grout level
drops below the land surface to an excessive degree, an alternate grouting method must be
used. One possibility is to grout in stages; i.c., the first batch of grout is allowed to partially
cure before a second batch of grout is added.

Upon completion of grouting, insure that the final grout level is approximately five
fect below land surface. A ferrous metal marker will be embedded in the top of the grout to
indicate the location of the former monitoring well.
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10.0 BACKFILLING AND SITE RESTORATION

The uppermost five feet of the borehole at the land surface will be filled with a
material appropriate to the intended use of the land. The materials will be physically similar
to the natural soils. No materials will be used that limit the use of the property in any way.
The surface of the borehole will be restored to the condition of the area surrounding the
borehole. For example, concrete or asphalt will be patched with concrete or asphalt of the
same type and thickness, grassed areas will be seeded, and topsoil will be used in other
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11.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

This section describes the quality control/quality assurance (QA/QC) procedures

7
' necessary for monitoring and ensuring the Contractor's adherence to the Monitoring Well

"n__ AP

Decommissioning Project procedures, plans and specifications, preparea by the Engineer,

This section will discuss the minimum inspection and documentation requirements necessary

to facilitate proper well decommissioning procedures and also will:

®  Review the general requirements specified in the Contract Documents.
®  Define roles and responsibilities of all parties.

a’ Eﬁzhﬁsh the key tasks to be monitored by the on-site construction inspector

and the appmpnate inspector forms and logs to be used for recordmg the
‘Contractor's activities.

Establish procedures for communicating change orders, field modifications
and variations from the Contract Documents to the Owner,

®  Establish scheduled meetings and briefings during the construction phase.

The overall goal of the project dA/QC program is to ensure that proper well
decommissioning techniques and procedures are used in accordance with the requirements
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of the Contract Documents. The QA/QC procedures herein should be followed by QA
personnel including: Construction Contractor personnel, the Contractor’s subcontracted
laboratory and field personnel, and the Engineer's on-site construction inspector.

The printipal organizations involved in developing, designing and conducting well
decommissioning activities are the Owner, Engineer, and the Construction Contractor.

11.1.1 Owner

The Owner will be responsible for reviewing the well decommissioning procedures
to determine whether the documents meet their requirements, and to obtain approval of the
procedures from the appropriate regulatory agencies. The Owner will have the responsibility
and authority to review and accept or reject any design or procedural revisions or requests.
The Owner also has the responsibility and authority to review and approve the Construction

Monitoring Report and all QA documentation collected during well decommissioning
activities. | |

11.1.2 Engineer

Tl e Caemeace —=11 ., U

The Engineer will be responsibie for reviewing and approving any engineering
design changes, construction momtonng and quality assurance in accordance with this QA
Plan. The Engineer will inform all parties involved with construction of their responsibili-

. ties, lines of communication, lines of authority, and QA/QC procedures. The Engineer's
construction inspector (QA Engineer) will monitor decommissioning activities and will be
assigned specific responsibilities and tasks. Most of the waste sample coliection and testing
will be conducted by the contractor at a frequency and manner specified in the site specific
Materials Handling and Disposal Plan.

The person filling the construction inspector (QA Engineer) position will be traine

and certified to operate an HNu organic vapor photoionization detector (PID), will be OSHA
40-bour Hazardous Waste Worker trained and will have a working knowledge of documents
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pertaining to well decommissioning activities, including this plan. The Engineer's field

personnel will be instructed 10 contact the construction inspector (QA Engineer) in the event
implemented, or construction problems have been encountered.

11.1.3 Construction Contractor

In addition to performing the monitoring well decommissioriing in accordance with

L.

o Aoniam Aamccemn e dhn A Lo oo a s -
tﬂc uc:xgu uut..u.lucuu, I.I.IC ULl 9. = ICL]U.L[ eatoo u':u.u uis > IVILCb o

——

PE pp———" |
al iUl 11
testing laboratory to perform the analytical testing of the waste materials and will also be

responsible for procuring transportation and disposal/treatrnent services.

11.2 PROJECT MEETINGS

The Engineer's management of the monitoring well decommissioning project will

include conducting periodic project meetings as described below:

11.2.1 Pre-construction Meeting

mrremae el calhadiale fed atbamd Ama 1Y men ;e PR V-J I Sy P
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purpose of discussing the project approach and answering contractor questions. The Engineer

will also prepare and distribute meeting minutes. The meeting will also:

L Provide each party (organization) with relevant QA documents and
supporting information.

= Familiarize each organization with the QA Plan and its role relative to the
well decommissioning criteria and construction documents,

L Review the responsibilities of each organization and review the lines of
authority and communication for each organization.

= Discuss the established procedures for observations and tests including waste
sampling.
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®  Discuss the established procedures for handiing construction deficiencies,

repairs, and/or retesting.

®  Review methods for documenting and reporting inspection data.

11.2.2 Monthiy Progress Meetings
Monthly project meetings will be held during the course of the work to discuss the

anticipated problems.
A special meeting will be held when and if a major QA problem or deficiency is
present or fikely to occur. At a minimum, the meeting shall be attended by the Coastruction
Contractor and the Engineer's on-site inspector (QA Engineer). The purpose of the meeting
will be to define and resolve the problem(s) or deficiencies encountered. The meeting
minutes will be docurnented by the Engineer.

113 KEY TASKS

The key tasks that the Engineer will conduct during the well decommissioning

project are briefly summarized below.

11.3.1 Review of Contrnct'or Submissions

Prier to well decommissioning activities, all written submissions required by the
contract documents will be evaluated and forwarded to the Owner, together with written
submissions regarding their suitability. The Engineer will also obtain and review all
necessary shop drawings, material tests and as-built drawings sui‘bmitted’ throughout the
construction and will make recommendations for acceptance/rejection to the Owner. The
contractor's progress will be continuously monitored during the construction period, and
Owner will be informed of the schedule and any corrective measures planned or imple-
mented.

Throughout the project, payment requests by the contractor will be reviewed for
accuracy and completeness prior to making recommendations relative to payment. Review
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will involve comparing actual notes of field personnel to items contained in the payment
request. Discrepancies will be discussed with the contractor and will be amended if

necessary.

11.3.2 Construction Inspection

The Engineer will provide full-time inspection of the contractor during all critical

well decommissioning activities at each of the sites. This will be accomplished by providing

an experienced on-site inspector(s) to document the contractor’s adherence to the contract
specifications and monitoring the contractor's progress. The Engineer will notify the Owner
in the event that the contractor faiis to perform the decommissioning work as specified in the
contract and recommend to the Owner the acceptance, conditiopal approval/disapproval or
rejection of the contractor's work. The Engineer will issue instructions, field orders,
interpretations and clarification of contract language to the contractor as required. In the
event that a change order is pecessary, the Engineer will submit the change order with a
detailed cost estimate to the Owner. The Engineer will also document, evaluate and
recommend a course of action for all disputes and claims with the contractor.

In addiﬁon, the Engmeer will inspect, evaluate and document the monitoring well
condition after the well has been removed.
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The Engineer's on-site construction inspector will document all monitoring well
decommissioning activitics, Such documentation will include, at 2 minimum, daily reports
of construction activities, photographs, and sketches as necessary. Field investigation
reports will be completed by the construction inspector when major questions arise at the
site. Forms to be used for this purpose are presented in Appendix C.

_ The Engineer will maintain complete and detailed records associated with all
construction and related activities during the duration of the project. These records will be
maintained at the Engineer’s office(s) and will include but sot be limited to the following:
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®  Daily work completed and important conversations.
8  Contractor’s daily use of personnel, material and equipment.

®  Records documenting the contractor's deviation from work as specified in the
contract documents, and any instructions issued regarding deviations.

®  Unusual circumstances (Weather conditions, labor disputes, eavironmental
problems, heaith and safety hazards encountered, etc.).

®  General files including cotrespondence and other documentation related to
the project.

®  Job meeting minutes with documentation on resolution of issues raised.

m  Records of contractor's submittals inchuding shop drawings, modifica-
tions/change orders, soil tests, material tests and action taken (e.g.,Owner
approval/disapproval, further information needed).

- ®  Construction photos.

&  Telephone conversation

In addition, the Engineer will submit monthly Project Summary Reports to the
Owner. These reports will identify the work which has been accomplished and -will
document the status of each monitoring well at each site where decommissioning work has -
occurred.

Upon substantial completion of the decommissioning activities at each site, the
Engineer will prepare a detailed [ist of any work remaining unfinished. The Engineer will
then prepare and submit a written notice to the Owner which will include a determination
as to whether the completed work meets the requirements of the contract documents.
Following satisfactory completion of the work, the Engineer will perform a final inspection
of the site and submit a notice to the Owner that decommissioning activities were performed
in accordance with the contract documents as revised by any approved change orders or

modifications to the scope of work.
" Documentation on the condition of the removed wells with respect to the impacts of
hazardous waste, minerals and other pertinent environmental factors, or discernable through
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direct observation, will be presented to Owner along with any recommendations for future

well installation tgchniqﬁes and materials.
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DISCLAIMER

This Final Groundwater Monitoring Report for the November 2000 Sampling Event has been
prepared for the United States Air Force (USAF) by Earth Tech for the purpose of satisfying the
groundwater monitoring requirements defined in the Class 3 Modification to the Resource
Conservation and Recovery Act Part B Permit for Air Force Plant 3. Acceptance of this report in
performance of the contract under which it is prepared does not mean that the USAF adopts the
conclusions, recommendations or other views expressed herein, which are those of Earth Tech
only and do not necessarily reflect the official position of the USAF.

Government agencies and their contractors registered with the Defense Technical Information
Center should direct requests for copies of this report to Defense Technical Information Center,
8725 John J. Kingman Road, Suite 4944, Fort Belvoir, Virginia 22060-6218. Non-government
agencies may purchase copies of this document from the National Technical Information Service,
5285 Port Royal Road, Springfield, Virginia 22161.
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PREFACE

This Final Groundwater Monitoring Report for the November 2000 Sampling Event was
prepared by Earth Tech to describe field and laboratory operations conducted as part of the
November 2000 groundwater sampling event at Air Force Plant 3 (AFP 3), Tulsa, Oklahoma.
Fieldwork followed guidelines set forth in the Class 3 Modification to the Resource Conservation
and Recovery Act (RCRA) Part B Permit for AFP 3; Subtitle C of RCRA (42 United States Code
Sections 6921-6939b); the March 1994 Final RCRA Facility Investigation Work Plan (Earth
Tech, 1994); the Air Force Center for Environmental Excellence (AFCEE) Model Work Plan
(United States Air Force [USAF], 1996); and the AFCEE Model Field Sampling Plan, Version
1.1 (USAF, 1997).

PR alile, ¥ 5 W Jh PR g |

The groundwater monitoring program inciudes the sampling of 20 monitoring wells defined in
the Class 3 Modification to the RCRA Part B Permit for AFP 3 (United States Environmental
Protection Agency No. OK9570000001). The sampling was conducted on a semiannual basis for
one year, and will be conducted on an annual basis thereafter. The monitoring program will
continue for a minimum of five years. The November 2000 sampling event represents the second
year of the groundwater monitoring program and the first year of annual sampling.

The AFCEE Restoration Team Chief is John McCown. The Air Force Aeronautical Systems
Center Integrated Product Team Chief is John Doepker. The Earth Tech Project Manager is
Dave Parse.

Approved:

S AL

/UI‘

Brian J. Burgher
Vice President
Program Manager
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LIST OF ACRONYMS AND ABBREVIATIONS
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AFCEE Air Force Center for Environmental Excellence
AFP3 Air Force Plant 3

AOC Area of Concern

1,1-DCA 1,1-Dichloroethane

1,2-DCA 1,2-Dichloroethane

1,1-DCE 1,1-Dichloroethene

cis-1,2-DCE cis-1,2-Dichloroethene

IRP Installation Restoration Program

pg/L Micrograms per Liter

MDL Method Detection Limit

QAFPP Quality Assurance Project Plan

RCRA Resource Conservation and Recovery Act
RI/FS Remedial Investigation/Feasibility Study

RL Reporting Limit

SWMU Solid Waste Management Unit

L1,1-TCA 1,1,1-Trichloroethane

TCE Trichloroethene

USAF United States Atr Force

USEPA United States Environmental Protection Agency
vVOoC Volatile Organic Compound
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1.0 INTRODUCTION

This Final Groundwater Monitoring Report for the November 2000 Sampling Event was
prepared by Earth Tech to describe field and laboratory operations during the November 2000
groundwater sampling event at Air Force Plant 3 (AFP 3). The November 2000 sampling event
represents the second year of the groundwater monitoring program and the first year of annual
sampling. The groundwater monitoring was conducted to partiaily satisfy the groundwater

maonitorine reguirements defined in the Class 3 Madification to the Resource Conservation and

ALEVALLVISA ARAES AW Mvaiaiviie add svadv eSS O AVRURMIRIGEL aid NGOVl ee U e YSvansas

Recovery Act (RCRA) Part B Permit (herein referred to as the Permit) for AFP 3. Figure 1-1
shows the general location of AFP 3.

This report was developed in accordance with guidelines set forth in the Permit and Subtitle C of
RCRA (42 United States Code Sections 6921-6939b). The report also follows the format and
content requirements of the United States Air Force (USAF) document Handbook for the
Installation Restoration Program (IRP), Remedial Investigations and Feasibility Studies (RI/FS)
(USAF, 1993). All sampling activities followed protocols presented in the Work Plan for
Groundwater Monitoring at AFP 3 (Earth Tech, 1999); the Final RCRA Facility Investigation
Work Plan (Earth Tech, 1994); the Air Force Center for Environmental Excellence (AFCEE)
Model Work Plan (USAF, 1996); and the AFCEE Model Field Sampling Plan, Version 1.1
(USAF, 1997).

This report contains the following four sections: Section 1 provides the objectives of the
semiannual sampling events; Section 2 provides a summary of the activities conducted during the
November 2000 sampling event; Section 3 summarizes the analytical results; and Section 4
presents conclusions from the sampling event.
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2.0 PROJECT ACTIVITIES

This section summarizes activities conducted during the November 2000 sampling event. Section
2.1 identifies the monitoring wells that were sampled and the analyses that were performed
during the investigation. Section 2.2 outlines the groundwater sampling procedures.

2.1 Sample Analysis Summary

As per requirements defined in the Permit, the groundwater monitoring program at AFP 3
includes the collection of samples from the following monitoring wells:

e Monitoring wells 5-5, 5-14, 5-16, 5-19, 5-20, 5-21, and 5-22 for Solid Waste
Management Unit (SWMU) 5;

* Monitoring wells 5-2, 5-13, 8-8, 8-15, 8-DG2, and 8-DG4 for SWMU 8§; and

¢ Monitoring wells 8-17, 8-18, 8-20, 8-21, 8-22, 8-23, and 1-1 for Area of Concern (AOC)
1.

Monitoring wells 1-1 and 8-18 were destroyed during construction activities at the plant and were
not sampled during the November 1999 sampling event (Earth Tech, 2000); monitoring well 8-
19 was sampled during the November 1999 sampling event in place of monitoring well 8-18.

Monitoring wells 1-1 and 8-18 were abandoned and replaced in April 2000, and were then
sampled during the May 2000 sampling event. Monitoring well 8-18 was again damaged by
construction activities at the plant and was not sampled during the November 2000 sampling
event. '

Because volatile organic compounds (VOCs) represent the only chemicals of potential concern in
groundwater at AFP 3, the groundwater samples were analyzed for VOCs by United States
Environmental Protection Agency (USEPA) Method SW8260B. Table 2.1-1 lists the total
number of groundwater samples collected for each sample type (e.g., environmental sample,
duplicate sample) during the November 2000 sampling event, and Figure 2.1-1 shows the
locations of the on-site monitoring wells sampled during the November 2000 sampling event.

Number Total
Number | Number of of Number Number Number
of Equipment | Ambient | of Trip of Field of
Method Matrix Samples Blanks Blanks Blanks Duplicates Samples
SW8260B
Volatile Groundwater 19 oth 1 2 1 23
Organics

) No equipment blanks were collected because disposable bailers were used during groundwater sampling.
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2.2 Field Activities

The primary field activity was sampling of the monitoring wells shown in Figure 2.1-1.
Groundwater sampling methods followed protocols presented in the Work Plan for Groundwater
Monitoring at AFP 3 (Earth Tech, 1999). The primary objective of the groundwater sampling
event was to provide an additional round of analytical data to characterize the extent of VOCs in
site groundwater and compare the data to previous sampling results from the groundwater
monitoring program.

Groundwater sampling procedures included:
1. Measuring groundwater levels in all on-site monitoring wells;
2. Purging select on-site monitoring wells prior to sampling;

3. Measuring field-derived parameters (including temperature, pH, specific conductance,
and turbidity) during monitoring well purging; and

4, Collecting groundwater samples from the purged monitoring wells.

Refer to the Work Plan for Groundwater Monitoring at AFP 3 (Earth Tech, 1999) for a detailed
description of all sampling activities and protocols.

Static water levels were measured each time a monitoring well was sampled and before any
equipment entered the monitoring well. If the casing cap was airtight, the air pressure within the
monitoring well was allowed to anhhmte after the cap was removed and prior to measurement

of the water level.
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3.0 INVESTIGATION RESULTS

The results of the November 2000 sampling event at AFP 3 are summarized in this section.
Section 3.1 summarizes the analytical results and Section 3.2 provides conclusions concerning
the analytical data. Field data are provided in Appendix B, chain-of-custody forms are provided
in Appendix C, and analytical data are provided in Appendix D.

3.1 Sampling and Analysis Results

This section summarizes the data collection activities completed during the November 2000
sampling event and presents the laboratory analytical results.

217
Jodod

All field procedures, sample handling documentation, and laboratory procedures followed
protocols presented in the Work Plan for Groundwater Monitoring at AFP 3 (Earth Tech, 1999).
All analytical data generated as a result of the November 2000 sampling event were reported as
AFCEE definitive data. Analytical protocols utilized in sample preparation, analysis, and
reporting were in accordance with the specific analytical method and the guidelines given in the
AFCEE Quality Assurance Project Plan (QAPP), Version 3.0 (USAF, 1998). Laboratory
analyses were performed by Southwest Laboratory of Oklahoma in Broken Arrow, Oklahoma.
Analytical methods and Southwest Laboratory’s associated reporting limits (RLs) are provided in
Appendix D. No data validation was performed by Earth Tech.

Data flags were applied to the analytical data by the laboratory. During the data review process,
Earth Tech reviewed the analytical data and associated data flags and assigned data qualifiers as
per the guidelines given in the AFCEE QAPP, Version 3.0 (USAF, 1998); the Data Quality
Review is provided in Appendix D. The following data qualifiers were assigned to the data as a
result of the data review process and are defined below.

e R The data are unusable due to deficiencies in the ability to analyze the sample and
meet quality control criteria.

e M A matrix effect is present.

e F The analyte was positively identified, but the associated numerical value is below
the reporting limit (RL).

o J The analyte was positively identified, but the quantitation is an estimation.

e B The analyte was found in the associated blank as well as in the sample. It

indicates possible/probable blank contamination.

e« U The analyte was analyzed for, but not detected. The associated numerical value is
at or below the method detection limit (MDL).
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The number and locations of groundwater samples are outlined below. Figure 3.1-1 shows the
locations of the monitoring wells sampled during the November 2000 sampling event.

The following monitoring wells were sampled:

* Monitoring wells 5-5, 5-14, 5-16, 5-19, 5-20, 5-21, and 5-22 for SWMU §;

e Monitoring wells 5-2, 5-13, 8-8, 8-15, 8-DG2, and 8-DG4 for SWMU 8; and
e Monitoring wells 8-17, 8-20, 8-21, 8-22, 8-23, and 1-1 for AOC 1.

3.1.2 VOCs Detected in Groundwater Samples

This section discusses the VOCs that were detected in the groundwater samples. The analytical
results for groundwater samples collected from the three separate areas outlined above are
discussed separately below. The analytical results for all groundwater samples collected during
the November 2000 sampling event are summarized in Table 3.1-1. Appendix D provides a
complete listing of all groundwater analytical results.

3.1.2.1 SWMU S5

VOCs detected in groundwater samples collected from SWMU 5 are shown in Figure 3.1-2.
Table 3.1-2 summarizes all VOCs detected in one or more of the groundwater samples collected
from SWMU 5, the number of samples above the laboratory MDL, the minimum and maximurmn
concentrations detected, and the location of the maximum concentration.

VOCs were detected in the groundwater samples collected from monitoring wells 5-5, 5-14, 5-
16, and 5-22; no VOCs were detected in the groundwater samples collected from 5-19, 5-20, and
5-21. All of the VOCs detected were chlorinated hydrocarbons. The following maximum
concentrations were detected in the groundwater samples: trichloroethene (TCE) at 1,200
micrograms per liter (ug/L) in monitoring well 5-14; 1,1,1-trichloroethane (1,1,1-TCA) at 150
pg/L in the monitoring well 5-5; 1,1-dichloroethene (1,1-DCE) at 1,300 M pg/L in monitoring
well 5-5; 1,l-dichioroethane (1,1-DCA) at 1,100 pg/L in monitoring well 5-5; cis-1,2-
dichloroethene (cis-1,2-DCE) at 58 F pg/L in monitoring well 5-14; acetone at 4,000 M pg/L in
monitoring well 5-14; and chloroform at 65 F pug/L in monitoring well 5-14.

3.1.2.2 SWMU 8

VOCs detected in groundwater samples collected from SWMU 8 are shown in Figure 3.1-2.

Table 3.1-3 summarizes all VOCs detected in one or more of the groundwater samples collected

fraom SWRTIT R the niimher af camnlac ahnave the laharatary MDD the minimirm and mavimnm
AIWVILL I VY I¥IU D4y LW LlUllIUAL UL DmlllJlUD AUV Y W LIIw lAal/ul ﬂlul) lVlULd, Mliw RRLIJDRLRRALLLD dllud 1llaAdLLIuLgg

concentrations detected, and the location of the maximum concentration.
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l Table 3.1-2. VOCs Detected in SWMU S Groundwater Samples
l Range (ug/L)
Number of Location of
Samples Minimum Maximum Maximum
l Analyte Above MDL Detected Detected Detection
Trichloroethene 2of7 8 1,200 5
l 1,1,1-Trichloroethane 1 of7
1,1-Dichloroethene 4 of 7 7™M
l 1,1-Dichloroethane 30f7 1 1,100 -
cis-1,2-Dichloroethene 1of?7 58F 58F 5-14
Acetone I of7 4,000 M 4,000 M 5-14
l Chloroform 2 0f7 63 F 65 F 5-14
Key: pg/l = Micrograms per liter
I MDL = Method detection limit
F = The analyte was positively identified, but the associated numerical value is below the

reporting limit (RL).
M =

A matrix effect is present.

Notes: Only analytes detected in one or more of the groundwater samples are included in this summary table.

Table 3.1-3. VOCs Detected in SWMU 8 Groundwater Samples

1, 5-14 ‘
150 150 5-5
1.300 M 5-5
5-5

Notes: Only analytes detected in one or more of the groundwater samples are included in this summary table.

5
l Range (ug/L)
Number of Location of
Samples Above Minimum Maximum Maximum
l Analyte MDL Detected Detected Detection
Trichloroethene 50of6 17 4,200 8-15
' 1,1-Dichloroethene 40of6 4 M 1,300 M 8-DG2
1,1-Dichloroethane 4 0of 6 0.7F 1,400 8-DG2
l cis-1,2-Dichloroethene 50f 6 9 3,300 3-8
Vinyl Chloride 20of6 97 560 8-DG2
I Chloreform 4dof6 14 F 150 F 8-8
Key: pugl = Micrograms per liter
MDL = Method detection limit
. F = The analyte was positively identified, but the associated numerical value is below the
| reporting limit (RL).
M = A matrix effect is present.
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VOCs were detected in groundwater samples collected from monitoring wells 5-2, 5-13, 8-8, 8-
15, and 8-DG2; no VOCs were detected in the groundwater sample collected from 8-DG4. All
of the VOCs detected were chlorinated hydrocarbons. The following maximum concentrations
were detected in the groundwater samples: TCE at 4,200 ug/L in monitoring well 8-15; 1,1-DCE
at 1,300 M pg/L in monitoring well 8-DG2; 1,1-DCA at 1,400 pg/L in monitoring well 8-DG2;

cis-1,2-DCE at 3,300 pg/L in monitoring well 8- 8' vinyl chloride at 560 ug/L in monitoring well
8-DG2: and chloroform at 150 F nU/T in monito ng well 8-DG2.

Quae waaiwvawalsaaas Aei A n monior: ¥¥isia ©

3.1.23 AOC1

VOCs detected in groundwater samples collected from AOC 1 are shown in Figure 3.1-2. Table
3.1-4 summarizes all VOCs detected in one or more of the groundwater samples collected from
AQOC 1, the number of samples above the laboratory MDL, the minimum and maximum
concentrations detected, and the location of the maximum concentration.

VOCs were detected in the groundwater samples collected from monitoring wells 1-1, 8-17, 8-
20, 8-21, and 8-23; no VOCs were detected in the groundwater sample collected from 8-22. The
following maximum concentrations were detected in the groundwater samples (including the
duplicate sample collected at monitoring well 8-20): TCE at 31,000 pg/L in monitoring well 8-
17, 1,1,1-TCA at 3,100 pg/L in monitoring well 8-17; 1,1-DCE at 14,000 M ug/L in monitoring
well 8-17; 1,1-DCA at 0.5 F pg/L in monitoring wcll 8-23; cis-1,2-DCE at 0.8 F pug/L in
monitoring well 8-23; methylene chloride at 0.9 F pg/L in monitoring well 8-21; chloroform at
640 F pg/L in monitoring well 8-20 (duplicate sample); acetone at & M ug/L in monitoring well
8-21; and carbon disulfide at 0.4 F pg/L in monitoring well 1-1.

3.1.3 Trend Analysis

Table 3.1-5 presents concentrations of chlorinated hydrocarbons (except methylene chloride and
chloroform) detected in groundwater samples collected at AFP 3 in November 1999, May 2000,
and November 2000. Concentrations of chlorinated hydrocarbons have generally increased in
monitoring wells 5-2, 8-17, and 8-DG2, and concentrations of chlorinated hydrocarbons have
remained relatively constant in monitoring wells 1-1, 5-5, 5-13, 5-14, 5-16, 5-22, 8-8, 8-15, 8-20,
and 8-23. No chlorinated hydrocarbons were detected in groundwater samples from monitoring
wells 5-19, 5-20, 5-21, 8-21, 8-22, and 8-DG4. Monitoring well 8-18 has only been sampled
once during the groundwater monitoring program; therefore, it was not possible to evaluate
concentration trends.
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Table 3.1-4. VOCs Detected in AOC 1 Groundwater Samples

Range (ng/L)
Number of Location of
Samples Above Minimum Maximum Maximum
Analyte MDL Detected Detected Detection
Trichloroethene 2af7 0.4F 0.5F 8-23
1,1.1-Trichloroethane 1 of 7 3,100 3,100 8-17
1,1-Dichloroethene 4 of 7 4M 14,000 M 8-17
1,}-Dichloroethane 20f7 04F 0.5F 8-23
cis-1,2-Dichloroethene 1of7 08F 0.8F 8-23
Methylene Chloride 1 of 7 09F 09F 8-21
Chloroform 3of7 280 F 640 F 8-20
Acetone 1of7 oM 6M 8-21
Carbon Disulfide 1 of7 04F 04F 1-1
Key: pg/L = Micrograms per liter
MDL = Method detection limit
F = The analyte was positively identified, but the associated numerical value is below the
reporting limit (RL).
M = A matrix effect is present.

Notes: Only analytes detected in one or more of the groundwater samples are included in this summary table.
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Table 3.1-5. Trend Analysis of Chlorinated Hydrocarbons in Groundwater at AFP 3

Concentration of Compound in Groundwater (ng/L)

Well Date 1,1- 1,2- cis-1,2- 1,1,1- Vinyl
1.D. Sampled DCA DCA 1,1-DCE DCE TCA TCE Chloride
1-1* | November 1999 NS NS NS NS NS NS NS
May 2000 - - - - - - -
November 2000 04F - -- - - - -
5-2 | November 1999 130 -- 920 -- - 640 77
May 2000 120 - 940 510 -- 680 53
November 2000 210 -- 1,200 M 590 - 690 97
5-5 November 1999 850 - 1,000 - - - --
May 2000 1,400 -- 1,200 - 230 700 -
November 2000 1,100 - 1,300 M -- 150 - --
53-13 | November 1999 0.6] - 3 - - 23 1
May 2000 04F - 2 9 - 22 --
November 2000 07F -- 4M 9 -- 17 --
November 1999 - - - - -- 1,500 -
5-14 | May 2000 27F - 290 45 F -- 1,700 -
November 2000 - -- 270 M 58 F -- 1,200 -
November 1999 1 -- 16 - -- - --
5-16 | May 2000 - - 10 -- - -- --
November 2000 1 - 1Z M - - - -
November 1999 - - -- -- - - -
5-19 | May 2000 - -- -- - - - -
November 2000 -- - -- - - - -
November 1999 -- -- - - - - --
5-20 | May 2000 - -- -- - -- -- --
November 2000 - -- - - - - -
November 1999 - - - - - - -
5-21 | May 2000 - - - - - - --
November 2000 - -- - - - - -
November 1999 2 - 10 - - 15 --
5-22 | May 2000 0.4F - 31l - - 4] --
November 2000 1 - 7™M -- - 8 -
November 1999 370 210 930 - - 4,500 581
8-8 | May 2000 350 270 690 3,300 - 4,500 --
November 2000 420 - 780 M 3,300 3,300 -
November 1999 - - -- -- - 4,300 --
8-15 | May 2000 - - -- 240 - 3,700 --
November 2000 - - -- 250 - 4.200 -

- an WP OB NN U UGS D S W A ap A N S K aB
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Table 3.1-5. Trend Analysis of Chlorinated Hydrocarbons in Groundwater at AFP 3

- b ap ah on wd o G &) E & -

-r S

s s
) - O

L

(Continued)
Concentration of Compound in Greoundwater (pg/L)
Well Date 1,1- 1.2- cis-1,2- 1,1,1- Vinyl
L.D. Sampled DCA DCA | 1,1-DCE DCE TCA TCE Chloride
November 1999 -- -- 1,800 -- -- 4,600 --
8-17 | May 2000 - - 2,900 -- 940 12,000 -
November 2000 - - 14,000 M - 3,100 31,000 -
November 1999 NS NS NS NS NS NS NS
8-18* | May 2000 5 -- 17 08 F -- 15 --
November 2000 NS NS NS NS NS NS NS
November 1999 -- - 2,000 1,700 -- 23,000 --
8-20 | May 2000 -- - 1,400 1,700 - 24,000 --
November 2000 - - 2,500 M - - 23,000J -
November 1999 -- - -- -- -- - -
8-21 | May 2000 - - -- - - -- -
November 2000 - -- - -- -- -- --
November 1999 - -- - -- -- -- --
8-22 | May 2000 -- - -- -- - - --
November 2000 -- - -- - -- - --
November 1999 -- - 3 - - 2 -
8-23 | May 2000 - - 2 09F - 2 -
November 2000 0SF - 4M 08F - 1 --
November 1999 1,600 - 1,600 - - 600 430
D%Z May 2000 1200 | - 1,000 580 - 780 270
November 2000 1,400 - 1,300M 690 - 800 560
8- November 1999 -- - - - - -- -
DG4 | May 2000 - - - - - -- -
November 2000 - - - - - -- -
Key: - NS = Notsampled
Qualifiers: ] = The analyte was positively identified, but the quantitation is an estimation.
F = The analyte was positively identified, but the associated numerical value is beiow the RL.
M = A matrix effect is present.

This monitoring well was not sampied during the November 1999 sampling event because the well was

damaged during construction activities in the area. The well was abandoned and replaced in April 2000, then

sampled during the May 2000 sampling event.

not sampled during the November 2000 sampling event and will be abandoned.
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4.0 CONCLUSIONS

A separate groundwater plume is associated with each of the three areas of concern (1.€., SWMU
5, SWMU 8, and AOC 1). The plume at SWMU 5 is related to a former surface impoundment at
the Hardfill Area, the plume at SWMU 8 is related to underground waste lines beneath Building
3, and the plume at AOC 1 is related to the former vapor degreaser at Column 97 in Building 1.

At SWMU 5, monitoring wells 5-5, 5-14 and 5-16 are in the body of the plume, and monitoring
wells 5-19, 5-20, 5-21, and 5-22 are downgradient of the plume. VOC concentrations were
greatest in the samples collected from monitoring wells 5-5 and 5-14, including the following
maximum concentrations: TCE at 1,200 pg/L. in monitoring well 5-14; 1,1,1-TCA at 150 pg/L in
monitoring well 5-5; 1,1-DCE at 1,300 M pg/L in monitoring well 5-5; and 1,1-DCA at 1,100
ng/L in monitoring well 5-5; and cis-1,2-DCE at 58 F pg/L in monitoring well 5-14. No VOCs
were detected in downgradient monitoring wells 5-19, 5-20, and 5-21. The following
concentrations were detected in downgradient monitoring well 5-22: TCE at 8 pug/L; 1,1-DCE at
7 M pg/L; and 1,1-DCA at 1 pg/L. The concentrations detected in the downgradient monitoring
wells are similar to concentrations detected in the groundwater samples collected in May 2000.

At SWMU 8, monitoring wells 5-2, 8-8, 8-15, and 8-D(G2 are in the body of the plume, and
monitoring wells 5-13 and 8-DG4 are downgradient of the plume. VOC concentrations were
greatest in the samples collected from monitoring wells 8-8, 8-15, and 8-DG2, including the
following maximum concentrations: TCE at 4,200 pg/L in monitoring well 8-15; 1,1-DCE at
1,300 M pg/L in monitoring well 8-DG2; 1,1-DCA at 1,400 pg/L in monitoring well 8-DG2; cis-
1,2-DCE at 3,300 pg/L in monitoring well 8-8; and vinyl chloride at 560 pg/L in monitoring well
8-DG2. No VOCs were detected in downgradient monitoring well 8-DG4. The following
concentrations were detected in downgradient monitoring well 5-13: TCE at 17 pg/L; 1,1-DCE at
4 M pg/L; 1,1-DCA at 0.7 F pg/L; and cis-1,2-DCE at 9 pg/L. The concentrations detected in
the downgradient monitoring wells are similar to concentrations detected in the groundwater
samples collected in May 2000.

At AOC 1, monitoring wells 8-17 and 8-20 are in the body of the plume, monitoring well 8-18 is
cross-gradient of the plume, and monitoring wells 8-21, 8-22, and 8-23 are downgradient of the
plume. VOC concentrations were greatest in the sample collected from monitoring well 8-17,
including the following maximum concentrations: TCE at 31,000 pg/L; 1,1,1-TCA at 3,100
ug/L; and 1,1-DCE at 14,000 M pg/L.. No VOCs were detected in downgradient monitoring well
8-22. Methylene chloride (0.9 F pg/L) and acetone (6 M pg/L), both common laboratory
contaminants, were the only VOCs detected in downgradient monitoring well 8-21. The
following concentrations were detected in downgradient monitoring well 8-23: TCE at 1 pg/L;
1,1-DCE at 4 M pg/L; 1,1-DCA at 0.5 F pg/L; and cis-1,2-DCE at 0.8 F pg/l.. These
concentrations are similar to concentrations detected in the groundwater sample collected in May
2000.
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EARTH TECH, Inc.
1420 King Street, Suite 600
Alexandria, Virginia 22314

Well SamplingIPurge Log (703) 549-8728 I
Job NamelNumber: AFP 3/ 402160605 Samplerisz | YW ¥ (R
vate:  [{[14/2D \ Well Diameter (inches): 2 _
Well Number: | U ; 5 { 5.5 3 Well Volumes {galions): ? 2 1 vb( 2.6 92
Total Well Depth (feet): 2 <}, 21~ 4 Purging Time Inttiated: ~~ {(, O Z
Depth to Water (feet): £.10 Purging Time Completed:
Water Column Thickness (feet): | b. A j_ Total Gallons Purged:
Vnolum: T nie ~ Stec_iﬁc T‘.':P-!ﬂity {water cf:rmol::n:m usad
Time gallons) | ) pH w{',::;';w N saciment, cloudy, ot.)
16621 b\ 18.6 | £.331 1D | 999 | Clovay Hencleer
bod| 2 | 12.0| .24 098 | 200 | Cleao"
905 Afi— 194 | (.70 ;\O -‘?% 229 Y
L6001 b 18.2-| /131 0.9%| (463 {r
1667 8 | 128 . 19(p.92 | 208 | 1
[ \
] T~ N
/ Y ..((lu( )
AL DN Nomy /
IZ_ L Folr =" 11 ~
i i AR’
/ .. {, Ao
NIy i
i vt _
\\ 3 //
4_‘-——"'/
Groundwater Samoling Order and Record
‘Sample Number Collection Time Parameter Container Preservative
¥ 1010 voc 340 mL VOA 37T
SHNwsdalNG i K « .
EMNWS Y oD X « i
Sample Shipped By: EARTH TECH Laboratory: SW Laboratgry
Sampler(s): DN 4+ ac Date: “ )7/‘1_/?‘)
Checked By: Date: v




EARTH TECH, Inc. l
1420 King Street, Suite 600 .
Alexandria, Vlrmng_a_ 22314 -
Well Sampling/Purge Log (703) 549.8728 |
Job Name/Number: AFP 3/ 40216.06.05 | sampleris): TN &, B
Date: i [‘3(_)/03 Well Diameter (inches): L
Well Number: ! / 5- J 4- 3 Well Volumes (gallons): L@ 1 UD[ -<. 1
Total Well Depth (feet): (.99 Purging Time Initiated: [®) 235 '
Depth to Water (feet): 172, Purging Time Completed: (O 2 S 2
Water Column Thickness (feet): ]_% 4 {, Total Gallons Purged: 2.5 '
Volume | . Specific Turblt!lty ater :‘:“‘x“:m oend
Time | fgelons) | CH - | PH | gmeem | st couty o) . I
0829 ikadl 19.3 | (.22 | 0.70 | 999 |Clebdy,  bovn
o4y 5 | 20445, 03] 065 | 222 Llf:é/ -
ofAe 4o [ 21 11592 [ 0.5 3o ¥
048] 15 | 22A4[5.98(0.65] 241 U
0By 20 | Z2A.5e.0110.65| 2% ‘e I
P - - & ’
N/ DDF LD - |
!
. — {
-‘Sample Number | - Collection Time -Parameter - Gontalner Preservative
sHNWGLeY 04SS voc 340 mL VOA LAEL =
Sample Shipped By: __ EARTH TECH Laboratory: SW Lahoratory I
sampirey____[IA] + (5C. owe: 1130 (6w ] l
Checked By: Date: l
#P:W0218 AFPY GW MON 8 WELL MANAGEMENTWELL SAMPLE LOG.DOC \li '
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EARTH TECH, Inc.
1420 King Street, Suite 600
. Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728
Job Name/Number: AFP 3 /40216.06.05 Sampler(s): DN « GC
Date: 1[28[6D Well Diameter (inches):
WellNumber: ' & - _4, 3 Well Volumes (gallons): 2 ¢ 4wz é? j;(
Total Well Depth (feet): 12 1.9 Purging Time Initiated: 7500
Depth to Water (feet): Q 20 Purging Time Completed: (513
Water Column Thickness (feet): 10. 3‘? Total Gallons Purged: 20
‘Volume Specific Turbidity (m:;""::f':m et
Time (;:Illlg::) Tem?fl:)amm pH co;‘"d‘:"::;ce (NTU) sadiment, cloudy, etc.)
71500 | nhd | 174 oo | 228 | B9 | Clnvdathen cear
J50% 5 | 12.2| 5.7 | 0.26 | 259 | Clefar
7507 10 | 12.4] 5.7 ] 0.27] 367 Z
1510 15 | {39 5.59|0.28 | 30 v
fs13] 70 | {2.9]5.62] 0.25 | 932 ¢
rd
Sample Number Collection Time Parameter -Container Preservative
sMNWIGLWY 1515 voC 3-40 mL VOA At
Sample Shipped By: EARTH TECH Lahorat;ry: SW Laboratory
Sampler(s): l') N aé: Date: W/ z28/00
Checked By: Date: rt
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EARTH TECH, Inc. .
1420 King Street, Suite 600 '
. A!exandrl: \Ilrmnu 22114 ||
Well Sampling/Purge Log (703) 549-8728 N
Job Name/Number: AFP 3 /40216.06.05 samplerisy: AN < G C_ !
Date: _ﬂj Z&(?Q Well Diameter (inches): 4
Wel! Number; o) ~_'[? 3 Well Volumes (gallons): T; 3 i Vb( ’jj.i
Total Well Depth (feet): 19 , 7 Purging Time Initiated: 1415 a
Depth to Water (feet): 7, 85 Purging Time Completed:
Water Column Thickness {feet): 1.5 ,QB Total Gallons Purged: \'
Volume Specific Turbldity Comments ~
| Purged | Temperature _ Conductance (NTU) {watar color, odor, pump used,
Time ‘(gallons) - (°F) PH . - (msicm) wediment, cloudy, etc.) {'
B kA 12.7 | 203 0.7 | e | Cesr |
1418] 5 1720 L8| 053] 306 ¥
470 10 (159 1,121 052 ¢ X }
\1472| 15 3.1 1,.211 0.54] 2 n
(474] 25 [19.51 (.37 0.66] 186 i
438 5 | 174 f 52| 0.33] 621 o J
Cry@ 24 ozllas #
v J ,.‘-
[ |
L
— - [
4-svample=hlumber "1 _Collection Time . Parameter Container Preservative , »
MW Well 1442 voC 340 mL VOA T/-ch ]
@
Sample Shipped By: EARTH TECH Laboratory: SW Laboratory -
Sampler(s): DN+ 30, Date: {/9g joO '
Checked By: Date: I

’
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EARTH TECH, Inc.
1420 King Street, Suite 600
. Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728

Job Name/Number: AFE’3I 40216.06.05 Sampler(s): Ql\/ «+ Q (:_'

Date: tl /Zg bD Well Diameter (inches): 4

wellume: [ " 5 _ 20 3 Well Volumes (gallons): 1%

Total Well Depth {feet): ZB . 2> Purging Time Initiated: 17_ 25

Depth to Water (feet): ﬁ? 4‘8 Purging Time Completed:

Water Column Thickness (feet):l1‘ ';Lg Total Gallons Purged: 1_8

Soode | T | ey
Time | (gallons) |- (°F) - pH Cmsemy | " sadiment, cloudy, et}

1225 | wwad | 17 0| 7.2%3] 104 | 722 Clear
z;{l s {70l 2% | 043 17 "
12234\ 10 17221 2.22| 0.93| 1oz “
1237145, 1421 .03 0.9¢] 172 v

[2A4 é&i 1721 | Zos5 | 0. 76 | zoc | dry@ I8 g2l
4 2AA T2 2 v— v

Groundwater Sampling Order and Record

Sample Number |- Collection Time Parameter Container Preservative
SMNW20W | d0 voC 340 mL VOA L

1wl 775 |

Laboratory: SW Laboratory

Sample Shipped By: ____ EARTH TECH
Sampler(s): ANt 5 Date:
Checked By: Date:
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EARTH TECH, Inc. '
1420 King Street, Suite 600 i
Alexandria, Virginia 22314 ’
Well Sampling/Purge Log (703) 549.8728 v
Job Name/Number: AFP3/402160605 Sampler(s): A/ + GC \.
Date: j jzg /DD Well Diameter (inches): 4—- 9
Well Number: 5 21 3 Well Volumes (galions): 2 ? 9 1 1/6{-7 5. Qﬁ,
Total Well Depth (feet): _L@ Yo Purging Time Inftiated: 11325 I '}
Depth to Water (feet): "7, 3O Purging Time Completed: oot 1200
Water Column Thickness (feetm Total Gallons Purged: l& 1S q,L_s W,’uA ﬂ
Nolume | < mpertare Jreote Tty [ o "
Tme | (alonsy | A | pH Cmsem) | " catiment,cloucy, etz m
1135 tmtasl 167 | 7230 1.23 95 Gf%_ﬂ’[_(ze&q_
1138 3 | 16¢ 3| Fol| 093 | 299 | fear .
L4 o /701,211 098 995 « }
11 T 1122|138 | 1.20| 999 1
47l 12 | 17.51 e.B6 | 140 spz] - |
L1V Z= 4. 2 .02 Jd.- 20 & J ] b -
m
s
J
_ _ __ y |
L
-Sample Number -Collection Time Parameter FL Container Preservative ,l
SMNW2IW 1200 voc 340 mL VOA Hey [ §
|
Sample Shipped By: EARTH TECH Laboratory: SW Laboratory s
Sampler(s): A/ d C;C, Date: .
Checked By: Date:
28P40216 AFFI GW MON & WELL ABANDONMENT\PROJECT MANAGEMENTWELL SAMPLE LOG.DOC .
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EARTH TECH, Inc.
1420 King Street, Suite 600
Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8726
Job Name/Number: AFP3!40216T0%.05 Sampler(s): [ & g("
Date: ([/Z 9 /JD Weil Diameter (inches): _;
Well Number: = 5 - 2_ 3 Well Volumes (gallons): 7.
Total Well Depth (feet): %,7 30 Purging Time Initiated: o2
Depth to Water (feet): 13 @ Purging Time Completed: aq fz
Water Column Thickness {feet): 3 . é 3 Total Gallons Purged: / - o
Voume | e (Specic | Tumidly | oo
Tme | (alons) | A Cmsemy | " cadiment, cloudy, et
o2 WMl | 75 1 16.55 | 0.570| 465 clear
o503 3 115,216, 18 | 0.418] 343 Va
ULl &6 (45,2 (.28 0.5 | 34 7
N P@_@ & axllonss
~ vy
Groundwater Sampolina Order and Record
-Sampls Number Collection Time Parameter Container Preservative
S5MnZ2U6  O220 voc 340 mL VOA L

Sample Shipped By: EARTH TECH
Sampler{s): W+ AC
Checked By:

Laboratory: SW Laporatory

Date: l! flﬁ'db
Date: J
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EARTH TECH, Inc.
1420 King Street, Suite 600
o - Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728
Job NameiNumber: AFP 3 40216.06.05 Sampler(s): N & (&C
Date: i {29/00 Well Diameter (inches): )
Well Number: ' - « | 3 Well Volumes (gallons): o :-3 7)
Total Weli Depth (feet). 2. 2 Stk ) Purging Time Initiated: -
Depth to Water (feet): i b ZO t1 “®=%/| Purging Time Completed:
Yiater Column Thickness {feei): b S Z— Totai Gaiions Purged:
Comments
\I::lr:r:: Temperature co?lmiee Tl(lmi)ty {water colos, odor, pump uzad,
Time (gallons) | - (°F) pH {ms/cm) sadiment, cioady, etz.)
2026 ikl | 2.2 1 6.8 | 1.5 | 995 | DE. aray
dozz| | | 124 | £.23 | 1.09 | 322 Clzt [
1227 2 | 1p1 | .48 | 1,09 | 394 z
jp3o| S | iP5 | (.39 | 1.00 | 2379 "
, ord
Sample-Number Collection Time Parameter Container Preservative
SMWWINd| {p3 8 VT 340 mL VOA Hel
Sample Shipped By: EARTHTECH Laboratory: SW Laharatory
Sampler(s): DM 9 éf - Date; WLG /JD
Checked By: Date: [ |

L= /.

#P.W0Z16 AFP3 GW MON & WELL ABANDONMENTPROJECT MANAGEMENT\WELL SAMPLE LOG.DOC
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l EARTH TECH, Inc.
i 1420 King Street, Suite 600
. Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728
a Job NamelNumber: AFP 3/40216.06.05 samperis: NI\ ¢ GC
' Date: { (/ -~ / oD Well Diameter (inches): 4
. Well Number: | LY 113 3 Well Volumes (gallons): 725 l wi=8.3
. Total Well Depth (feet): ;4 . &O Purging Time Initiated: 41,1 25
Depth to Water {feet): 142 04 Purging Time Completed: 4 j b5
‘ Water Column Thickness (feet): fL’Z . ‘.',l((, Total Gallons Purged: 2.5
° | Yome e Seeclc | Tubidly | e e
i Tme | (alons) | (R pH Cmsem) | " sadiment, cloucy,etz)
. :huja imiR| 1931 4-33| 091 | 305 C ez~
| 1l 5 |20 F |6 .20 0.89 o ”
§ [0 1o [2136.72]08%[ © v
- jiog) 4 (21.C| 6. 31 | O-9Z | 14 i
' 20 |121.3|L.0510.911 11 “
& 11451 25 |21.6|L.33 | 0.82 | 14 “
f
" i ord
. ‘Sample'Number | CollectionTime | - Parameter Container Preservative
‘ MNWL3-W6] /5O vOC 340 mL VOA He s
)
' Sample Shipped By: EARTH TECH Laboratory: SWLabgratory
i Sampler(s): DN+ GC Date: __| I%O‘D
Checked By: Date: rf
a ,
I l $PAO216 AFP'3 GW MON & WELL ABANDONMENT\PROJECT MANAGEMENTWELL SAMPLE LOGIDOC




EARTH TECH, Inc. l
1420 King Street, Suite 600 ’i
. Alexandria, Virginia 22314 v
Well Sampling/Purge Log (703) 549-8728
Job Name/Number: AFP 3 /40216.06.05 sampleris. (DN o+ SC. ‘ .
Date: 11/30/00 Well Diameter finches): £}
Well Number: ' 42 - 3Well Volumes (galions): =2 /) 1 ol =6 SaA
TotalWell Depth (feet: 2 /4 95 Purging Time Inftiated: /Y57 7 - B
Depth to Water (feet): ‘Lﬁ 4o Purging Time Completed: (D7 2. &
Water Column Thickness (ieet): §), &5 & Total Gallons Purged: 20 i
Volume Specific Turbidity Comments :
: Purged | Temperature .Conductance (NTU) {weter color, odor, pump usad, i
Time | (gallons) | [R) pH imstcm) sediment, douty. o) .
02 | imhst| 197 1 6.89 | 1.45 | 53% LBrown tlen fpa g
PPl 5~ o030 T 1 194 (11 clear )
024 10 | SORILBS | 136 | 49 | |
OF26| 15 1.3 .80 | 1.457) 23 <
09z8l 20 205|677 .47 9 X '
N _ B I
|
--Sample Number Coliection Time . Parameter - Container - Preservative . I
FQ MNWB G 0935 voC 340 mL YOA HA a l
i
Sample Shipped By:_ EARTH TECH _ Laboratory: SW Laboratory ,A .
sampterts): (A o SC. Date: ”23{:;/&’3
Checked By: Date: i -
#P.40216 AFPI GW MON & WELL ABANDONMENT\PROSECT MANAGEMENT\WELL SAMPLE LOG.DOC \.
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EARTH TECH, Inc.
1420 King Street, Suite 600
. Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728
Job Name/Number: AFP3!4p21.5_.-05.D5 o Samplerts): D,I\J -t C—}(_‘/
Date: ({[»o oV Well Diameter (inches): 4~
Well Number: ~ \ 42 — 3Well Volumes (gallons): <2 {_
Total Well Depth (feet): w 7'2— Purging Time Initiated: 1 ¢ _1_ 4-
Depth to Water (feet): ? . [4 b Purging Time Completed:
Water Column Thickness (fee’t):lD I 7— 5 Total Gallons Purged: /g _/ 5
Vohume | Seeclhe | Tumidy |
Time _(;:Irlg::) . emi():i:m " pH w;:::;m';u o sadiment, cloudy, etz.)
014 wwbat| 19.4] .75 | 042 | Lk2A| Clesr
100# 5 | 200652 0.92 4771 1
1019 10 | s0 8| 6.0 | 0.92 | g8 i
iS5 |20-3| @.T |0.S2 | 995 v
20 ry (& XI5 52/fon
(v
: Groundwater Sampoling Order and Record
Sample Number Collection Time Parameter Container Preservative
BMNWIS | 1030 vOC 340 mL VOA He !
Sample Shipped By: EARTH TECH Laboratory: SW Lgboratory
Sampler(s): ON o &C Date: [ } 56/ oo
Checked By: Date:




\

EARTH TECH, Inc.
1420 King Street, Suite 600
' . Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549.8728
JobNameNumber: AFP3/402160605 Sampler(s): DN+ G
Date: [ 30/00 Well Diameter (inches):
Well Number: | -? Dé 3 Well Volumes (gallons): 1R
Total Well Depth feet): 7272-L0 Purging Time Initiated: O80L,
Depth to Water (feet): %‘5 Purging Time Completed: ) m
Water Column Thickness (feet) Total Gallons Purged: 1%
Nolume . Specific Turbidity - mC:rm::nts "
~Purged | Temperature Conductance |  (NTU) {water color, odor, punp used,
Time | -(gallons) - {*F) pH (msicm) sediment, cloudy, etc.)
280Gt [ 1826 ] (. O 1.4 |39
05072 5 | 241 | .50 1 45 [ 4] ‘:ir Cs&ng_saaf
051210 121.3] 6.95]|.1.52 | 9 X
OBIsS| 1S5 21,21 L6l | 1.4% | 5D ¥
pR15] 18 1720.90 (2| 144 27 W w
Sample Number -Collection Time Parameter Container Preservative
‘l)n‘.ﬁ N9 -1 .-f—shnO voC 340 mL VOA _f'flt:{’

Sample Shipped By: EARTH TECH Laboratory: SW Laboratory
Sampler(s): j\[ 4 G C Date:
Checked By: Date:

#PMOS AFP3 GW MON 8 WELL ABANDONMENTPROJECT MANAGEMENT'WELL SAMPLE LOG.DOC
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EARTH TECH, Inc.
1420 King Street, Suite 600
) Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 5496728
Job Name/Number: AFP 3/40216.06.05 Sampler{s): Df\s + &C
vate:  ({[74|oD Well Diameter (inches): A
Well Number: { - D C‘] 4’ 3 Well Volumes (gallons): ﬁl
TotalWell Depth (feet):. 2.1 . 2.4 Purging Time Inttiated: 1510
Depth to Water {feet): 1s.00 Purging Time Completed: 1.5 2.3
Water Cotumn Thickness {feet): 5, Z :\__ Total Gallons Purged: 67\
Volume Specific Turbidity Comments
Purged | Temperature Conductance (NTU) (water color, odor, pump used,
Time {gallons) °F) pH (msicm) ) sediment, cloudy, etc.)
%W X 12F[ .72 | 1.26 | [6 | Clear
15 S 1194|675 | 1.32| 34 I
1522 C [ 18.5|L.65] 1.31] 43 ¢
1523 9 18916} 1.3%| 43 "
'i/f DY@ 19 Gallms
rd
“Sample Number -Cellection Time Parameter Container Preservative
MNWQAWL 7530 voC 340 mL VOA e
Sample Shipped By: EARTH TECH Laboratory: SW Laboratory
Samplier(s); r)!‘\; ol - Date: A2 oo
Checked By: Date: 4

#PMOZIE AFP) GW MON & WELL ABANDGNMENTPROJECT MANAGEMENTWELL SAMPLE LOG.DOC
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EARTH TECH, Inc. !
1420 King Street, Suite 600 '
] Alexandria, Virginia 22314 =
Well Sampling/Purge Log (703) 549:8728 - I
Job Name/Number: AFP 3 /40216.06.05 Sampler(s): - G B
Date: w %761) Well Diameter (inches): A
Well Number: [ % lL"? . 3 Well Volumes {gallons): Zép iw = 8 %
Total Well Depth (feet): 2. 3 -7 Purging Time Initiated: 1448 3
Depth to Water (feet): E Purging Time Completed: 1 43 1
Water Column Thickness flset. 4, 5 4,4 Total Gallons Purged: Z5 l
::'-l-:;:: "'e-'pe'au.rs c:—:pa'ic:;w T?rr-b"Tl'-(:'I;‘ty fot ::'m::ﬂ:m e, \
Time (gallons) (°F) pH {mslcm) sediment, cloudy, etc.) . I
112 [wetal| 201 [ 7.20 [ & 4L | 5 | Clouly red -
423 | = 1209 b.2lp| 1.25] 255 | Cleal
403 1p (2101 (. p4] 1 25] 252 1 ]
1425 16 120.7| £.82) 1.25| &O '’ -
1426 20 121 14| 6.8 4 .25 ul \
J43l| 25 (20.b| .79 1 24 % " i I
o
y
_ o~
1l
|
~ = v
- “Sample Number Collection Time : Parameter Container Preservative »
OMNWIE| 14255 voC 340 mL VOA a3 - I
i
Sample Shipped By:.._ EARTH TECH Laboratory: SW Laboratopy
sampleris___\JN + &5 C oate: _ 41/ 30 /oD . I
Checked By: Date: ! v .
#PMO216 AFPI GW MON & WELL ABANDONMENT\PROJECT MANAGEMENTWELL SAMPLE LOG.DOC . l
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EARTH TECH, Inc.
1420 King Street, Suite 600
. Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728
Job Name/Number: AFP 3/ 40216.06 05 Sampler(s): N ¢+ &C
Date: 11/30/()2) Well Diameter (inches): A
Well Number: J Q,' -2.0D _ 3 Well Volumes (gallons): 2_4
Total Well Depth (feet): y iy ng Purging Time Initiated: 1056
Depth to Water {feet): 'e, Purging Time Completed: 7. £ &
Water Column Thickness feet;: { 2 355 Total Gallons Purged: o
Volume Specific Turbldity ., Comments
Purged Temperature Conductance {NTUj \weter color, oder, pump used,
Time - (ga!lons) {°F) pH (msicm) udhmt.dwfly etc.)
oss bt 18.4 | .85 | 1. 999 | Cloudy thancten
105¢2] 5 [1a.2 |92 | 1.84 | 410 Clear
10591 40 | 19416 .ps | 1.80 | 3G «
101 15 19.61 622 4.7 | 2.3 !
| 1102| 20 §.7 1 (92 | 1L.80| 16 u
aa AL A A O - . 20 L > ¥
| 1102 | 23 1. D] o1 1, pY 7 & )
T~ N
1T \
// { nﬂ
e [ . \_ 5
A N \LWo oo . ~X 4 ya
— A AN —
/ V7 A BN Y, _—
\\ = /,/
\\
S — ———
: ord
-Sample Number Collection Time |- Parameter Container Preservative
2 Mali.fan d r1d4A voC 240 ml VDA Ry
[ 2V TN &) | LA/ [
N [ 1 { — 1 { l\/ -~
JUNCHE B 2D BB KAV [ 247 T
i\ 1
Semple Shipped By, EARTHTECH Laboratory: S Laboratory
Sampler(s): 1)“’ + C:C, Date: 12/ 3 0 /0“0
Checked By: Date:

1 w(=Bqgz

®PMO218 AFP3 GW MON & WELL ABANDONMENTPROJECT MANAGEMENTWELL SAMPLE LOG.DOC
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EARTH TECH, Inc. !
1420 King Street, Suite 600 '
. Alexandria, Virginia 22314
Well Sampling/Purge Log (703) 549-8728 B
Job Name/Number; AFP3/ 402160605 Samplersy DA /G C l
oate: | /250D Well Diameter {inches): ..
WellNumber: ' B - D1 3Well Volumes (gallons): 19 . 5 { wl=¢ .S
Total Well Depth (feety. ~ }( , F =F Purging Time Initiated: OF 3 [ |
Depth to Water (feet): . % Purging Time Completed: (> 75 O
Water Column Thickness {feet): {(), O 4~ Total Gatlons Purged: 2o .
Voume | Spectic | Tuidiy | O e '
Tme | alons) | eMCC) oM | owem | wetiment,couty, =) '
073<] witd| 215 6.24] 146 | 999 | Ked opaac
O13d 2.5 | 22.5 b.65]1.36 | 395 | <lear ¥ :
CIA 50 225 Canl 1.25] 125 T |
OFM | S| 233 .S 1.3%F] 98 I N
OFA3] 100 | 23.7 G.7F| {.30] IS} f |
0S| 12-5| 239 (.64 1.38] 175 N -
O /50| 233] ¢.73| 1.78] 277 T o
Ors| 17.5| 234] (. 76| 1.28] 32% X 1
OF50) 200 239] .4 1.28] 25 ]
7
;|
-
. | A
e ¢
~Sample-Number Collection Time 'Parameter Container Preservative .
R ozé:o voC 340 mL VOA H.&Q I
Sample Shipped By: EARTH TECH Laboratory: SW Laboratory =
Sampler(s): Date: '
Checked By: Date:

RN T VI bl WU A
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-.Well Sampling/Purge Log

EARTH TECH, Inc.
1420 King Street, Suite 600
Alexandria, Virginia 22314

(703) 549-8728

Job Name/Numbe[: AFP 3 /40216.06.05 Sampleris): ~ [OA/
Date: n AS‘ ({0) Well Diameter (inches):
wellNumber: \ESWMN IN 2.2 3 Well Volumes (gallons): 24

Total Well Depth ffeet): 182 .1 O

Purging Time Initiated: UC? 1 —

Depth to Water (feet): 5.061

Purging Time Completed: Dq77

Water Column Thickness (feet): }12 4 C?

Total Gallons Purged:

Volume -~ Specific . Turbidity Comments
‘ Purned K 'Temperamm , Conductance |  (NTU) {wates cotor, odor, purp used,

Time | (gallons) §. --~(°F)_ -_pH {ms/cm) sediment. cloudy, etc.)
D95 wihAd| {97 | £.01 1099 | 999 Cles
Al 5 [22.2] (,44]0.82 [ 16 “

0923 1o | 210| (, 49|0.30 | 3 Y

097 1S5 | 2@ [ 7% | 0.943 19 =

0a31 2o | 237 | (45 |06 H5 7

p35| 25 | 23.6|6.-9C |0.85 | 87 i

: ord

-Sample Number -Collection Time - Parameter Container ] Preservative

iBrmw2z2 e  OH0 voc 340 mL VOA H7

Sample Shipped By: EARTH TECH
Sampler(s): Hﬂ- +£ G Q:—
Checked By:

Laboratory: SW Laboratory

Date:

Date:

1 wl=8g4

SPMO216 AFP3 GW MON 3 WELL ABANDONMENT\PROJECT MANAGEMENTWELL SAMPLE LOG.DOC




EARTH TECH, Inc.
1420 King Street, Suite 600
. Alexandria, Virginia 22314
Well SamplmgIPurge Log_; (703) 549-8728
Job Name/Number: AFP3/40216.0605 Samplerts): /N GC
Date: Jl / 24 /DD Well Diameter (inches); ' 4
Well Number: = 2 - &7 3Well Volumes (gallons: 2> . 2 1 wol= 6.
Total Well Depth (feet): 15.3 Purging Time Intisted: O 82 &
Depth to Water (feet): 4 T2 } Purging Time Completed: & & L
Water Column Thickness (feet):])), 3 & Total Gallons Purged: 20
Z‘.“UT: T e -~ Seecl'ﬁc Tlfﬂd.i.ty lmrcfl:m::n:m._a
Time | (allons) | () | pH Cmsiem) | sociment,cloudy, o)
| 0828] wnd | 2011 f.Fo| 1.4 [ 837 | clear
08| 2.5 | MN.o| p52] 1.57 | 31 G
pA3L) 5.0 |1 219 é.Sﬁ 1 .53 l _"
B 4.5 | 2141 %2 ] L 1] 11 It
10.0 122.916.58 | 1.54 18 ol
0232 (2.5 (226 (.63 149 16 v
DBA0] 15.0 |22 [ 6.5F | L. 42| 2 A n
W 1*.5]22 4. [ 1562 5% "
S 76 | 22.3| C.LAL 1.47] 76
-Sample-Number Collection Time Parameter Fm Container Preservative
SN OfA voC 340 mL VOA
23
Sample Shipped By: EARTH TECH Laboratory: SW Laboratory
Sampler(s): Date:
Cheacked By: N Date:

UPMOZ1E AFPI GW MON & WELL ABANDONMENTIPROJECT MANAGEMENTYWELL SAMPLE LOG.DOC
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I EARTH TECH, Inc.

' ‘ZZD Kigq St\rreet_, S_ui;; :f:

, exandria, Virginia

Well Sampling/Purge Log (703) 5498726
' Job NamelNumber: AFP3/402160605 [ samplerisr DA/ L GC_
_ Date:  [{ / 29 /DD Well Diameter (inches):
, wellbumber! [/ ]~ 1 3 Well Volumes (gallons): 7.7 1wz 5 ﬁg:
i Total Well Depth {feet): i? . 2 5 Purging Time Initiated:
Depth to Water (feet): L 20 Purging Time Completed:
- Water Column Thickness {feeti: & () & Total Gallons Purged: :
l Volume Specific Turbidity Comments
Purged | Temperature Conductance (NTU) (water cotor, odor, pump used,
‘ Time {galions) °F) pH (msicm) sodiment, cloudy. etc)
12s0| i | 22 .2 (.67 ] Lol 7222 | Clesr M&H odar

B 354 5 |225| .35| 099 | oo u
' B 5L 160 | 23.0] b-23] 0.9 A (o

; 135¢| 16 [230|(.52| 098 | Lo | U«

‘ 340 | 18 |2 S5 | (61 | .77 | 510 ¢

a

|

" rd

- Sample Number -|-- Collection Time - - Parameter Contalner Preservative

I iMNWIWeL| 1410 voC 340 mL VOA Hec |

! Sample Shipped By; EARTH TECH Laboratory: SW,Laborzgory

‘ Samplertsy: LN 4 G oate: __((f 'Zﬁ{ﬁa

Checked By: Date:
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Final Groundwater Monitoring Report

Air Force Plant 3, Tulsa, Okiahoma

Contract # F41624-27-D-8018/ Delivery Order #0076
Versian 1.0

February 2001

APPENDIX C. CHAIN-OF-CUSTODY
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Final Groundwater Monitoring Report
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Final Groundwater Monitoring Report

Air Force Plant 3, Tulsa, Oklahoma

Contract # F4£1624-97-D-8018/ Delivery Order #0070
Version 1.0

February 2001

REVIEW SUMMARY AND
GROUNDWATER ANALYTICAL DATA




Final Groundwater Monitoring Report
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Contract # F41624-97-D-8018/ Delivery Order #6970
Version 1.0

February 2001
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Data Quality Review
Air Force Plant 3, Tulsa, OK
Contract F41624-97-D-8018, Delivery 0070

Volatile Organic Analysis by Method SW8260B

This data quality review pertains to nineteen samples, one duplicate and two MS/MSD collected
on November 28, 29, and 30, 2000 at Air Force Plant 3 (AFP 3). The samples were analyzed
following EPA Test Methods for Evaluating Solid Waste (SW-846) Method 8260B for volatile
organic compounds {VOCs) at Southwest Laboratory in Broken Arrow, Oklahoma. All samples
were packaged and hand-carried to Southwest Laboratory of Oklahoma in Broken Arrow, OK to
be analyzed for a modified list of volatile constituents included in the method.

Recommendations for quality control limits and data flagging criteria were taken from the
AFCEE Quality Assurance Project Plan, Version 3.0 (USAF, 1998)

Table DQR-1 provides a cross-reference list for field sample IDs and lab sample IDs from
Southwest Laboratory.

Table DQR-1. Field Sample ID/Lab Sample ID Cross Reference

Field Sample ID Lab Sample ID Field Sample ID Lab Sample ID
IMNW01-WG-1 45212.16 SMNW8-WG-1 45230.03
SMNW2-WG-1 45212.10 SMNW15-WG-1 45230.04
SMNWS5-WG-1 45212.03 SMNW17-WG-1 45230.07
SMNW13-WG-1 45212.11 SMNW20-WG-1 45230.05
SMNW16-WG-1 45212.08 EMNW20-WG-9 45230.06
SMNW19-WG-1 45212.07 SMNW21-WG-1 45212.02
SMNW20-WG-1 45212.06 SMNW22-WG-1 45212.04
SMNW21-WG-1 45212.05 SMNW23-WG-1 45212.03
SMNW22-WG-1 45212.09 TBO01-112900 45212.01
SMNWDG2-WG-1 | 45230.01 TB01-113000 45230.08
SMNWDG4-WG-1 | 45212.12

Note: No Ambient blank was collected and only one duplicate sample was collected for
nineteen samples.
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During the data quality review process, laboratory data are verified against available supporting
documentation. Based on this review, qualifier codes may be added, deleted, or modified by the
validator. Final results are therefore either qualified or unqualified. A summary of the data

quality review flags is presented in Table DQR-2, listed in order of most severe to least severe.

In cases where multiple qualifiers could apply, only the most severe qualifier is applied. The
data quality review process includes a review of sample holding times, calibrations, blanks
(preparation and trip blanks), matrix spike/matrix spike duplicates (MS/MSD), surrogate
recoveries, and field duplicates. Changes to the data are reflected on the Form Is in Attachment

1 o I o Ao e e mrliaas ocad
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Table DQR-2: AFCEE Data Qualifiers

Qualifier Description
R The data are unusable due to deficiencies in the ability to
analyze the sample and meet quality control criteria.
M A matrix effect is present.
F The analyte was positively identified, but the associated

numerical value is below the reporting limit (RL).

Tha rao s & 1v raly; sAamt i nd .e PPy St
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an estimation.

B An analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.
U The analyte was analyzed for, but not detected. The
associated numerical value is at or below the method
detection limit (MDL).

G

Holding Times

Al the groundwater samples were analyzed within the recommended holding time of 14 days.
Therefore, qualification of the data due to holding times was not necessary. However, samples
SMNWDG2-WG-1, SMNW14-WG-1, SMNW8-WG-1, 8MNW15-WG-1, 8MNW20-WG-1,
SMNW20-WG-9, BMNW17-WG-1, and TB01-113000 were received at 12.6 °C and no
qualifiers were added.

Calibration Criteria

All calibrations and calibration verifications met method and project specific quality control
criteria. Standards were run at concentrations of 1.0, 4.0, 10, 20, and 40 micrograms per liter
(ng/L). Calibration verifications were performed at the required frequency and all target analytes
were detected within 20 percent of the expected value or they had a five-point regression
coefficient that must be equal to or greater than 0.990. Multiple analyses appear in the data

package for samples SMNW2-WG-1 and 5MNW14-WG-1 due to analytes being above the
established linear range of the initial calibration. The results of the analyses were evaluated and
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combined so that only the results within the established calibration range appear on a single Form
L -

Blanks

Two trip blanks were collected and analyzed. TB-112900 contained methylene chloride at 2 pg
and carhan dienlfide at n 1||T TRNO1-113000 contained methvlene chloride at 7||T Samnles

CRLIML WOl UL MLOWLLIMY. b AIFVITL L IVUY WUl WM S YA Wil e G QLI LS RS

SMNWS5-WG1, SMNWI7- WGI, and 8MNW23.-WG1 associated with TB- 112900 with
methylene chloride detects above the reporting limit were qualified B as a result of field blank
contamination. Samples SMNW20-WG-1, SMNW20-WG-9, SMNWDG2-WGI1, 8MNWI5-
WG1, and SMNW8-WGT1 associated with TB01-113000 with methylene chloride detects above
the reporting limit were also qualified B as a result of field blank contamination. No
qualification was necessary due to the carbon disulfide contamination.

Two method blanks were also run. No analytes were detected in the method blanks. Therefore,
qualification was not considered necessary.

Matrix Spike/Matrix Spike Duplicate

The relative percent difference (RPD) of 1,1-dichloroethene, acetone, and 4-methyl-2-pentanone
for the matrix spike/duplicate sample SMNW5-WG-1 was above establlshed recovery criteria.
The relative percent difference (RPD) of 2-butanone and 4-methyl-2-pentanone for matrix
spike/duplicate sample SMNWDG2 was also above established recovery criteria. As a result,
1,1-dichloroethene, acetone, 2-butanone, and 4-methyl-2-pentanone results for associated

samples were qualified M. No further qualification was necessary.
Surrogate Recovery

Four surrogates were used for the monitoring of volatile organic compounds (VOCs). Surrogate
spike recovery percentages were within the laboratory and AFCEE established quality control
limits for all samples. No data required qualification. However, samples SMNW5-WG-1MS
and SMNW5-WG-1IMSD each contained surrogates outside QC recovery limits. They were

within limits in the original qamnle ana]vc . No HHFIIVQPQ were done per nrotocol

SRRA22 AZRI2300 222 22 RALIpA AR o257 VRSV Ak RAR02% =1 p R AR

Field Duplicates

A field duplicate was collected for sample 8MNW20. One of two criteria was followed when
evaluating field duplicates, depending on the amount detected. If the amount detected was
greater than five times the reporting limit (RL), then the relative percent difference (RPD) should
have been less than 25 percent. If the amount detected was less than five times the RL, then the

difference hetween the dunlicate and the camnle caoncentratinne chanld have heen lece than the
GLLILILLILY Uiyl uiv Uupiibait alild Wb odliiphv CULRLIIIAUULIS SIIVWIMW 1ia Ve UUUIL 1000 ulall ule

RL. The results for SMNW20-WG-1 AND 8MNW20-WG-9 did not meet the above criteria for
trichloroethene, and therefore qualified J. Methylene chloride and 1,1-dichloroethene were
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previously qualiﬁed and additional q aliﬁcation was not necessary. A comparison of field

POy PN, -_."....AA.‘.‘ -..’T‘L a MyND
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Table DQR-3: Duplicate Comparison (ug/L)

Reporting Limit Relative Percent
Analyte 2T A SMINW20-WG-1 | SMNW20-WG-9 Difference
Ly (RPD)
Chloroform 1200 280F 640F 78%
1,1-Dichloroethene 1200 2500 1800 32%
Methylene Chloride 1200 2300 1700 30%
Trichloroethene 1200 23000 15000 43%

Sample Quantification

PN T N

Analytes detected in between the method detection limit (MDL) and the reporting limit (RL)
have been qualified, F as detected, but below the associated reporting limit.

Summary
The data completeness is 100%. All of the data points for the volatile analysis of grounds
samples are useable with the appropriate qualifiers.
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ia CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

| ]
| 1IMNW1-WG-1 |
Lab Name: SWL-TULSA Contract: GWMONITOR3 | f

{

Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.,: 45212 |

Matrix: (soil/water) WATER Lab Sample ID: 45212.16

Sample wt/vol: 25 (g/mL) ML Lab File ID: K34200.D

Level: {low/med) LOW Date Received: 11/29%/00

% Moisture: not dec. Date Analyzed: 12/06/00

GC Column: DB-624 ID: 0.53 {mm) Dilution Factor: 1.0

Soil Extract Velume: {ul) o Soil Aliquot Volume: (uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
i | | |
| 74=87=3~——=w- Chloromethane | 1} U]
| 75-01-4-—---~- Vinyl Chloride | 1] U|
| 74=83-9-—=——- Bromomethane [ 1l Ul
| 75-00~3-==—-- Chlorcethane | 11 uj
| 75-35-4-==—— l,1-Dichlorocethene | 1) U
| 67-64~1-==u— Acetone | 51 Ul
| 75-15-0---=-- Carbon Disulfide | 0.4|F
| 75-08-2~——-—— Methylene Chloride | 1] Ul
| 156-60-5--——- trans-1,2-Dichlorocethene | 1] Ul
{ 75-34-3-===-- 1,1-Dichloroethane | 0.41F .+
| 156=-58-2==-—- cis-1,2-Dichloroethene | 1) Ul
| 78-93-3---——-2-Butanone I 5] U]
| 67-66-3-———-=Chloroform | 1] Ul
| 71-55-6=————- 1,1,1-Trichloroethane | 1) U
| 56-23=5==~——-Carbon Tetrachloride | 1] U]
| 71-43-2—-—=—== Benzene i 1] Ul
| 107-06-2==~~~ 1,2-Dichloroethane | 1} U
| 79-01-6-==~—- Trichloroethene | 1 Ul
| 78-87-5-=~=w- l,2-Dichloropropane | C1] Ul
| 75=27-4---—-- Bromodichloromethane ] 1] Ul
] 10061-01—5---cis—1,3—Dichloropropene | 1] ut
| 108-10-1——-—-4-Methyl—Z-pentanone | 5] Ul
| 10B~-88-3~———- Toluene | 1] Ul
[ 10061-02-6—--trans-1,3-Dichloropropene | 1§ Ul
| 79-00~5------1,1,2-Trichlorcethane | 11 U
| 127-I8~4=-~—-—-Tetrachlorcethene I 1 ul
| 5851-78-6-----2-Hexanone i 5] U]
| 124-48-1--——- Dibromochloromethane | 11 ul
| 108-90~7-~—— Chlorcbenzene | 1] Ul
| 100-41-4-==== Ethylbenzene | 1} Ul
| 13-302-07----m,p-Xylenes | 1] Ui
| 95-47-6---—-~o-Xylene [ 1] Ul
| 100-42-5————- Styrene | 1] Ul
| 75~25-2=—==== Bromoform | 1] Ul
| 79-34-5—————- 1,1,2,2-Tetrachloroethane | 1li u|
I | ! |
Cﬁ
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1A CLIENT SAMPLE NO. '
VOLATILE ORGANICS ANALYSIS DATA SHEET
| [ l
| SMNW2-WG-1 ,r -
Lab Name: SWL-TULSA Contract: GWMONITOR3 | |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 =
Matrix: (soil/water) WATER Lab Sample ID: 45212.10
a
Sample wt/vol: 25 {g/mL) ML Lab File ID: K34197.D '
Level: (low/med) LOW Date Received: 11/29/00
% Moisture: not dec. Date Analyzed: 12/06/00 l
GC Column: DB-624 ID: 0.53 {mm) Dilution Facter: 25.0
Soil Extract Volume: {ul) e Scil Aligquot Veolume: {ulL) l
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q l
i l | |
| 74-87~3———=—= Chloromethane | 251 Ul
| 75-01~4=e—nue-m Vinyl Chloride l Q1681 } l
] 74-83-9-=—==~ Bromomethane | 251 Ul
| 75-00-3--===~ Chloroethane | 25} Ui
] 75-38~4-—==—-~ 1,1-Dichlorcethene i 12001 El .
| 67-64-1-—=——= Acetone | 120} vi { |
! 75-15-0—==~—~ Carbon Disulfide | 25| Ul
| 75-09-2-~-=-~ Methylene Chloride | 25} Ul
| 156-60-5-~-—- trans-1,2-Dichloroethene I 25| Ul [}
| 75-34-3-==-n- 1,1-Dichloroethane | 210 130 | l
| 156-55-2—=—-- cis-1,2-Dichloroethene | 520560 | i
| 78-93-3-~-——-2-Butanone [ 120] ul _
| 67-66=3-—=—— Chloroform | 141F  J] '
| 71-55=f=~=n—- 1,1,1-Trichlerocethane ) 25| U]
| 56=-23-5-~=~—- Carbon Tetrachloride | 25| Uj
{ 71-43-2------Benzene i 25] Ul
| 107-06~2~=-~~ l,2-Dichloroethane | 251 Ul '
| 79-01-6~cn——= Trichloroethene I w0 6587 | ‘
| 78-87-5=cm=ux 1,2-Dichloropropane | 251 Ul
| 75~27~4~-——~—-~Bromodichloromethane | 25| Ul
| 10061-01-5---cis-1, 3-Dichloropropene | 25] Ul »|‘
| 108-10-1-----4~Methyl-2-pentanone | 1201 ul
| 108-88-3—-~~~- Toluene | 25| ul
| 10061-02-6--~trans-1, 3-Dichloropropene | 25| Ul .
| 79~00~5-==—=- 1,1,2-Trichlorocethane | 25| ul -
| 127-18-4~----Tetrachloroethene R 25| Ul
| 591-78—-6-~~--2-Hexancne | 120} Ul |
| 124-48-1----- Dibromochloromethane | 25| Ul [ ]
| 108-90-7---==Chlorobenzene i 25 Ul v
| 100-41-4~—~-= Ethylbenzene | 25| Ul
| 13-302-07-=~-m, p-Xylenes ! 251 Ul
| 95-47-6----—-0-Xylene ) . 25] Ul '
| 100-42-5--~-- Styrene | 251 Ul ‘
] 75-25-2—==—=~ Bromoform | 25| Ul
| 79-34-5==——-- 1,1,2,2-Tetrachloroethane | 25| S
| ]

o
\ '\\i’l’\\_ﬁ

v
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1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

I
| SMNW2-WG-1DL

Lab Name: SWL-TULSA Contract: GWMONITOR3 |

Lab Code: SWOX Case No.: EARTHTE SAS No.: SDG No.: 45212
Matrix: (soil/water) WATER Lab Sample ID: 45212.10DL
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34208.D
Level: {low/med) LOW Date Received: 11/25/00

% Moisture: not dec. __ Date Analyzed: 12/08/00

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 50.0

Soil Extract Volume: (ul) K Soil Aliquot-Volume: __ {ul)

CONCENTRATION JUNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o]
| Vol i ]
| 74-87-3-=——-- Chloromethane N 501 Ut
| 75-01-4-—-——-- Vinyl Chloride oy 7 ] 87| D]
| 74-83-9~———— Bromomethane — | 50| Ul
{ 75-00-3-=———~ Chloroethane \ | 50| Ul
| 75-35-4-=~——- l,1-Dichloroethene )/ | 1200] D|
| 67-64-1=—==un Acetone NS | 250] Ul
| 75=15-0=cvw—- Carbon Dlsulfldegsx( | 50| U
| 75-09-2~w———- Methylene Chlorid i 290 DI
| 156-60-5-~——- trans-1,2- Dichfzg[{i:hene | 50| u|
| 75-34- 3-—-9251,1—chhlcrc|{5¥ ne i 210] Di
| 156-59-2-=——- cis-1,2-Di hy/r:ethene I 590 DI
| 78—93—3-----—2-Butanon N | 250) Ul
| 67-66~3-—-~-——- Chlorofoxf)/ | 33| DJ|
| 71-55-6-===—- 1,1,1-T lorocethane | 501 Ul
| 56-23-5-—=w—- Carbon trachloride | 501 U]
| 71=43-2==—===- Benz | 50| U]
| 107-06-2--——- 1,2 n¥chlorocethane [ 50| Ul
| 79-01-6-—~——- TricHloroethene | 690 | D|
| 78-87-5-~wwu—- 1,2/Dichloropropane | 50| Ui
| 75-27-4------ Bromodichloromethane | 50| Ul
| 10061-01-5---¢is-1, 3-Dichloropropene | 50| Ul
| 108-10-1~---+4-Methyl-2-pentanone | 250] Ul
] 108-88=3~—~+/-Toluene | 50| )]
| 10061-02-67~-trans-1, 3-Dichloropropene I 501 Ul
| 78-00-5--§---1,1,2-Trichloroethane | 50| ul
| 127-18-4f----Tetrachloroethene ] 50] Ul
i 591-78-f--—--2-Hexanone | 250] U]
| 124-48F1--~~-- Dibromochloromethane | 501 U}
| 108-90=T-=~== Chlorobenzene | S50) Ut
| 100-41-4--~-- Ethylbenzene | 501 Ul
| 13-802-07----m,p-Xylenes | 501 U
| 95/47-6-—=---0-Xylene | 50| uy
! 0-42-5===== Styrene ! 501 Ul
| /15-25-2———==- Bromoform | 50| Ul
79-34-5-=—==— 1,1,2,2-Tetrachlorcethane | 50) Ul
| | I
Y
N yJ
o 5
ORM I von




1A CLIENT SAMPLE NO. '
VOLATILE ORGANICS ANALYSIS DATA SHEET
l | '
| SMNW5-WG~1 ! -
Lab Name: SWL-TULSA Contract: GWMONITOR3 | |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 =
Matrix: (soil/water) WATER Lab Sampie ID: 45212.13
-.
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34187.D '
Level: (low/med) LOW Date Received: 11/29/00
$ Moisture: not dec. Date Analyzed: 12/06/00 '
GC Column: DB-624 ID: 0.53 {(mm} Dilutien Facter: 100.0
Soil Extract Volume: (ul) 7 S0il Aliquot Volume: (uL} .
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L eor ug/Kg) UG/L Q l
i ] I
| 74-87-3—=~=—- Chloromethane | 100] Ul
| 75-01-4-==u-- Vinyl Chloride | 100] Ul .
| 74-83~8~-~---Bromomethane i 1001 Ul -
| 75-00~3-——--~ Chloroethane | 100] Ul .
| 75-35-4-=—wmee 1,1-Dichlorcethene | 1300] M| '
| 67-64~1~—-——- Acetone | 500] Ul i
| 75-15-0-=—=—-= Carbon Disulfide | 100] Ul
[ 75-08-2-————- Methylene Chloride f 110} Bi
| 156-60-5-———= trans-1,2-Dichloroethene | 1001 Ul m
| 75~34-3-——=~- 1,1-Dichloroethane | 1100| |
| 156-59-2-——-~ cis~1,2-Dichloroethene | 100] Ul
| 78-83-3——==--2-Butancne | 500] u) _
| 67-66-3—————- Chloroform ) 63| F. '
| 71~55-6~-=----1,1,1-Trichloroethane ) 150 |
| 56~23=-9=====- Carbon Tetrachloride | 100] Ul
| 71-43-2--—~--Benzene i 100} Ul
| 107-06~2~=-~—— 1,2-Dichlorcethane | 100} Ul l
{ 79-01-6----—-Trichloroethene | 100 Ul ‘
| 718=B7=5=====— 1,2-Dichloropropane | 100| ul
| 75=27=4==—~=— Bromodichloromethane | 100] vl
| 10061-01-5-~-cis-1,3-Dichloropropene { 100] Ul '
| 108-10-1-----4-Methyl-2-pentanone | 500 U
| 108-88-3~=~~- Toluene | 100] Ul
| 10061-02-6---trans-1, 3-Dichloropropene | 100] Ul .
i 79-00-5--=~—— 1,1,2-Trichloroethane | 100] Ul 1
i 127-18-4————- ~Tetrachloroethene | 100] Ul
| 591-78-6-~~-~-2-Hexanone | 5001 Ul
| 124-48-1-—-—- Dibromochloromethane | 100t u) [ ]
| 108-80-7-----Chlorobenzene I 100] Ul v
| 100-41-4-~=—- Ethylbenzene | 100] Ul
I 13-302-07----m,p-Xylenes ! 100] ul -
I 95-47-6--~-~-0-Xylene i 100] ui |
| 106-42-5-——— Styrene { 100 Ul
| 75-25~2-——w—= Bromoform | 100] Ul
| 79-34-5-—=-a- 1,1,2,2-Tetrachloroethane | 100| Ul ? a l
| | | | .

v
%)
Vb

FORM I VCA

hﬁ

L



1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

| {

| SMNW13-WG-1 f

Lab Name: SWL-TULSA Contract: GWMONITOR3 |

Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212

Matrix: {soil/water) WATER Lab Sample ID: 45212.11

Sample wt/vol: 25 (g/mL) ML Lab File ID: K34198.D

Level: (low/med) LOW Date Received: 11/25/00

% Moisture: not dec. Date Analyzed: 12/06/00

GC Column: DB-624 ID: 0.53 {(mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) . Soil Aligquot Volume: (ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L o}

| i i |
| 74-87-3-—=~—- Chloromethane | 1l Ul
| 75-01-4~-===—m Vinyl Chloride | 1] Ui
| 74-83-9--———- Bromomethane | 1] ul
| 75-00-3-===== Chlorcethane | 11 Ul
| 75-35-4-=~——- 1,1-Dichloroethene | 41 M [
| 67-64=-1=-~=——~ Acetone | 51 Ul
| 75-15-0~==——- Carbon Disulfide | 1) Ul
| 75-09-2-~=-—= Methylene Chloride [ 1 U
| 156-60-5---—- trans-1l,2-Dichloroethene | 1] Ui
| 75-34-3-~—-—- 1,1~Dichloroethane ] 0.71F 1
] 156-598-2~==—- cis-1,2-Dichloroethene | 9] |
| 78-93-3-=—-—-2-Butanone ] 51 Ul
| 67-66-3~=———- Chloroform | 1| Ul
| 71=55-6=——=—= 1,1,1-Trichloroethane i 11 Ul
| 56-23-5--===~ Carbon Tetrachloride | 1] Ul
| 71-43-2-=——== Benzene | 1] ul
| 107-06-2====- 1,2-Dichlorocethane | il Ul
| 79-01-6————-~ Trichloroethene | 17} |
| 78-B7-5-—==——- 1,2-Dichloropropane | 1] u|
| 75-27=4-===~- Bromeodichloromethane I 1] ul
| 10061~01-5~~~gcis~1,3~Dichloropropene | 1] Ul
| 108-10-1--~--4-Methyl-2-pentanone | 51 UJ
| 108-88-3-~==- Toluene | 1 L
| 10061-02-6-—--trans-1,3-Dichloropropene | 11 Ul
| 79-00-5-=-=~-1,1,2-Trichloroethane ! 11 Ul
| 127-18-4---—Tetrachloroethene [ 1| Ul
| 591-78-6-----2-Hexanone | 5] U]
| 124-48~1==~—= Dibromochloromethane | 1| Ul
| 108-90-7-=——=~ Chlorobenzene | 1) Ul
| 100-41-4~~—=~ Ethylbenzene | 1] U]
] 13-302-07----m, p-Xylenes I 1] Ul
| 95-47-6-=--~=0-XKylene j 1] U]
| 100-42-5-~--- Styrene | 1] Ul 83
| 75-25-2-=~—--- Bromoform | 1] U
| 79-34-5-~——-- 1,1,2,2-Tetrachloroethane | 1! Ul
i !

FORM 1 VOA




1A CLIENT SAMPLE NC. '
VOLATILE ORGANICS ANALYSIS DATA SHEET
| f
| SMNW14-WG-1 | .
Lab Name: SWL-TULSA Contract: GWMONITOR3 | i a
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 . I
Matrix: (soil/water) WATER Lab Sample ID: 45230.02 9 |
Sample wt/vel: 25 (g/mL) ML Lab File ID: K34209.D A
Level: (low/med) LOW Date Received: 11/30/00 ‘ |_
% Moisture: not dec. Date Analyzed: 12/08/00 i
GC Column: DB-624 ID: 0.53 (mm) Dilution Facteor: 100.0
Soil Extract Volume: {ul) . Seil Aliquot Volume: ful) l
CONCENTRATION UNITS: .
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q I
} | | | I
| 74=-87~3—==e== Chloromethane | 100 Ul
| 75-01-4-———-= Vinyl Chloride | 100 U
| 74-83~9=—===- Bromomethane | 100 Ul .
| 75-00-3-----=Chloroethane | 100 u| -
| 75-35-4-——u-o 1,1-Dichloroethene | 219330 M | :
| 67-64-1-==—-- Acetone | 40001V B .
| 75-15=0-===-~ Carbon Disulfide | 100} Ul g |
| 75-09-2-=~—~-— Methylene Chloride ] 100| Ul
| 156-60-5~—=-= trans-1,2-Dichloroethene | 1001 Ul
| 75=34=~3-~———- 1,1-Dichloroethane | 100 Ul l
| 156-59-2-—--- cis-1,2-Dichloroethene | 58| F &#H
| 78=93=3----—-2-Butanone ] 500 )
| 67-66-3-=—=—= Chloroform | 65| F : —
| 71-55-=6==——mm 1,1,1-Trichloroethans | 100} vl l
] 56=23-5-——a-= Carbon Tetrachloride | 100 U]
| 71-43-2-—=w-- Benzene | 100} Ul
| 107-06-2---~-1,2-Dichloroethane i 100] Ul
| 79-01-6~=—==- Trichlorcethene | izpo 1380/ | l
| 78«B7-5~——=—= 1,2-Dichloropropane | 1001 vl
| 75-27=4-—==-= Bromodichloromethane | 140} Ui
| 10061-01-5---cis-1,3-Dichloropropene I 100 Ul l I
| 108-10-1----—4-Methyl-2-pentanone ! 5001 ul \
| 108-88-3-———= Toluene | 100) i
| 10061-02-6---trans~1,3-Dichloropropene [ 100] Ul
| 79-00-5-~~——- 1,1,2-Trichloroethane | 100| vl l
! 127-18-4-~~—~Tetrachloroethene | 100] Ul '
| 591-78-6--——~-2-Hexanone I 500] Ul
| 124-4f-1-~~—- Dibromochloromethane i 100] Ul
| 108-90-7=——— Chlorobenzene — 100 vl B
! 100-41-4-----Ethylbenzene I 100] Ul |
| 13-302-07-~--m, p-Xylenes | 1001 Ul
| 95-47-6-~-—~-0-Xylene | 100/ ul |
I 100-42-5~——=— Styrene ! 100] Ui B
| 75-25-2=m==ux Bromeform I 100] ul’
| 79-34-5-~=cea 1,1,2,2-Tetrachloroethane | 100) Ul I
I ! ! ! i I
A
Y 54 l
\\f}/db
FORM I VOA '




1A

CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

| SMNW14-WG-1DL |

Lab Name: SWL-TULSA Contract: GWMONITOR3 |

Lab Code: SWOK Case No.: EARTHTE SAS Ne.: SDG No.: 45212
Matrix: (soil/water) WATER Lab Sample ID: 45230;02DL
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34216.D

Level: (low/med) LOW Date Received:.”11/30/00

% Moisture: not dec. Date Analy;éd: 12/08/00

GC Column: DB-624 ID: 0.53 (mm) Diluflé@’Factor 500.

/
Scil Extract Volume: {ul) s S0il Aliquot Volume: ___ (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L ug/Kg) UG/L Q
| // | | |
| 74-87-3-——-~- Chloromethane . | 500] Ul
| 75-01-4=-—==—- Vinyl Chleoride / | 5001 vl
| 74-83-9————=- Bromomethane O i 500] Ul
| 75-00-3—=——-- Chloroethane &7 i 500 U]
| 75-35-4-=—=——= 1,1~ chhloroetheq¢ I 270 DJ|
| 67-64-1-———=- Acetone A I 6800 | DI
| 75-15-0=-===== Carbon Disul | 5004 U|
| 75-09-2-—=~-- Methylene Ch ide ] 1000 D]
| 156-60=5-==== trans-1,2-Dighloroethene | 500 Ul
| 75-34-3-————~~ 1,1-Dichl ethane | 500 Ul
| 156-59=-2—~-—- cis-1,2- hloroethene | 500] Ul
| 78=93-3-=====2- Butano | 25001 U|
i 67-66-3-—-——- Chlorok | 250] DJ|
| 71-55-6~——-—- 1,1, ichloroethane | 500] Ul
| 56~23-5-===-- CarbolY Tetrachloride | 500] Ul
| 71=43-2-==<=-= Be | 500| Ul
] 107-06-2-——-- 1, ichloroethane | 500] 1]
| 79=-01=f==e—== Tr¥chloroethene | 1200]) DI
| 78-87-5-———~- 1/2-Dichloropropane | 500} Ul
| 75=-27-4-=w——- romodichloromethane | 5001 vl
| 10061-01-5--F¢cis-1,3-Dichloropropene | 500] Ul
| 108-10-1---F-4-Methyl-2-pentancne | 2500 L
| 108-88-3--£~-Toluene I 500 LR
| 10061-02- --—-trans-1, 3-Dichloropropene | 500 Ul
| 79-00-5-pf-=--1,1,2-Trichloroethane I 500| Ul
| 127-18-A-----Tetrachloroethene ! 500 Ul
| 591-78f6————- 2-Hexanone | 25004 U]
| 124-48-1--~—- Dibromochloremethane | 500] Ui
| 108-50-7--~-- Chlorobenzene | 500] Ul
| 100/~4l-4===- Ethylbenzene | 500 Ul
| 13/£302-07----m,p-Xylenes | 500} i
| 9f-47-6~--—--0-Xylene | 5001 U ﬂS/mm,_
| 700-42-5-=——- Styrene | 500 uj Vo n i NIA
| /15-25=2===wux- Bromoform | S00| ul
79-34~5-===u- 1,1,2,2-Tetrachleroethane | 500]
|

\\"1’\?\

FORM I VOA




1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .

[ SMNW16-WG-1 |
Lab Name: SWL-TULSA Contract: GWMONITOR3 | |

Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 i
Matrix: (soil/water) WATER Lab Sample ID: 45212.08
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34185.p
Level: {low/med) 1LOW Date Received: 11/29/00

% Moisture: not dec. Date Analyzed: 12/06/00

[«

GC Cclumn: DB-624 ID: 0.53 (mm) Dilutien Factor: 1.0 '

Soil Extract Volume: (ul) R4 Seil Aliquot Volume: (uL}
CONCENTRATION UNITS:
CAS NoO. COMPOUND (ug/L or ug/Kg) UG/L Q
| | | |
| 74-87=3=~ce o Chloromethane | 1] Ul
| 75-01-4==-aeu Vinyl Chloride | 1} Ul
| 74-83-9——=—-0o Bromemethane | 1) U|
| 75-00-3-=ee-o Chloroethane | 1] uj
| 75-35-4-mmmmn 1,1-Dichlorosthens | 12) M| - ,.
| 67-64=1-——~=- Acetone | 5! Ul
| 75-15-0=-m—=—o Carben Disul fide | 1] Uy
| 75-09-2-ccwuec Methylene Chloride i 1f U]
| 156=60~5-~-—- trans-1,2-Dichloroethene | 11 ut
| 75—34~3======1,l-ﬁichloroethane |
| 156-59-2————- cis-1,2-Dichloroethene |
| 78-83~3-~————2-Butanone | 5] U]
| 67-66=3—~—e—— Chloroform | 1] Ul
I 71-55-6=——=-—o l,l,l-Trichloroethane | 1] U
| 56-23-5———can Carbon Tetrachloride | 1] Ul
| 71-43-2—==e-o Benzene 1] Uf
| 107-06-2—=~—- l,2-Dichloroethane 1] Ul
i 79-01-6———==- Trichlorcethene vl
| 76-87=5~———-_ 1,2-Dichloropropane ] 1) Uy
| 75-27-4=--———Bromodichloromethane—————— 1 u '
| 10061—01-5-——cis—1,3-Dichloropropene | 1y U
| 108—10-1—----4-Methyl-Z-pentanone | 5] U\
| 108-88-3———— Teluene | 1] )]
| 10061-02-6---trans-1, 3-Dichloropropene | 1 Ul I
| 79-00-5-aa—0o 1,1,2-Trichlorocethane | 1) Uj
| 127—18-4—-——4Tetrachloroethene [ 1j Ul
i 591-78-6--——-2-Hexanone ] 5} Ui
| 124-48=]~—=— Dibromochloromethane | 1] uj '
| 108-90-7-co-- Chlecrobenzene ! 1 Ul
| 100-41-4——-- Ethylbenzene I 1l ul
! 13-302-07----m, p-Xylenes I 1] Ul '
| 95-47-6~-----0-Xylene | 1] Ul
| 100-42~5-—=-- Styrene ] 1l Ul
| 75-25~2-—w—— Bromoform I 1] Ul
| 79-34=5—cmao_ 1,1,2, 2-Tetrachloroethane | 1] Uj =
| a - |
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Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: EARTHTE SAS No.:

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

1A et d

Matrix: (soil/water) WATER

Sample wt/vol:

Level:

25 {(g/mL) ML

{low/med) LOW

% Moisture: not dec.

GC Column: DB-624 ID: 0.53 {mm) Dilution Factor: 1.0
Soil Extract Volume: {ul) .7 Scil Aliquot Volume: (ul}
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
| ] | |
| 74-87~3——-—-- Chloromethane | 1] U]
f 75-01-4-—~w-- Vinyl Chloride | 1] Ul
| 74-83-9—=——-- Bromomethane | 1] Ut
| 75-00-3———=—- Chloroethane | 1! Ul
| 75-35-4—————- 1,1-Dichloroethene | 1] Ul
| 67T-64=-1-—==~- Acetone f 51 u|
[ 75-15-0~—————- Carbon Disulfide | 1] Ul
| 75-09-2-—--—-Methylene Chloride | 1] Ul
] 156-60-5-===- trans-1,2-Dichlorcethene | 1] U
| 75-34-3-————-- 1,1-Dichlorocethane | 1i Ul
| 156=-589=2~—~=- cis-1,2-Dichloroethene | 11 Ul
| 78-83-3--=-~——2-Butanone | 5] uj
| 67-66=3~———== Chloroform | 1| Ul
| 71-55=6====—~ 1,1,1-Trichloroethane | 1] u|
| 56-23=-5==~=—==- Carbon Tetrachloride | 1] Ui
| 71-43-2-==——- Benzene | 1) Ul
I 107-06-2-——=- l,2-Dichloroethane | 1} Ul
| 79-01-6=~——-~ Trichloroethene | 1| Ul
| 78=-87-5=e—ee- 1,2-Dichloropropane | 1] Ul
| 75-27-4=-==c-—- Bromodichloromethane | 1) Ul
| 10061-01-5---cis-1,3-Dichloropropene | 1f Ul
| 108-10-1-----4-Methyl-2-pentanone | 5] Lifl}
| 108-88-3————- Toluene I 1 Ul
| 10061-02-6---trans-1,3-Dichloropropene | 1] U
I 79-00-5-—=—=~ 1,1,2-Trichloroethane | 1] uj
I 127-18-4-=—< -Tetrachlorcethene i 1j Uj
| 591-78-6-----2-Hexanone | 5] Ul
| 124-48-1-=--- Dibromochloromethane | 1) Ul
| 108-90-7-==== Chlorobenzene | 1} ul
| 100-41-4-==—- Ethylbenzene | 1} Ul
| 13-302-07----m,p-Xylenes I 1] Ul
| 95-47-6----~-0-Xylene i 1] ul
| 100-42-5---—- Styrene | 1] L
-~ | 715-25-2====== Bromoform | 11 Ul
| 79-34=5==—=-- 1,1,2,2-Tetrachloroethane | 1] Ul
| i

Lab Sample ID:
Lab File ID:
Date Réceived:

Date Analyzed:

Contract: GWMONITOR3

CLIENT SAMPLE NO.

SMNW189-WG~1

45212.07
K34194.D
11/29/00

12/086/00

FORM I VOA

v

W

f
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1a CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

.

]

|

4
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-
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-
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FORM I VOA

Lab Name: SWL-TULSA Contract: GWMONITOR3 ! I
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 =
Matrix: (soil/water) WATER Lab Sample ID: 45212.06 - I
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34193.D I I
Level: {low/med) LOW Date Received: 11/29/00 _
% Moisture: not dec. Date Analyzed: 12/06/00 '
GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL} . S0il Aliquot Volume: (uL) I
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q l

| ] I { I

| 74-87=3-=—===~ Chloromethane J 1i Ul l

I 75-01-4-—=-—~ Vinyl Chloride | 1] ul -

I 74=83-9=acmmae-" Bromemethane - i 1| ul I

] 75-00-3-——=—-- Chlorcethane | 1} Ul

| 75-35-4=m—cmm 1,1-Dichloroethens | 1 vl 8

! 57=54-1—-’----néé‘téﬁe | 5 Ul |

| 75=-15=0-=-==- Carbon Disulfide | 1) Ul

| 75-09-2-~==—< Methylene Chloride | 1) Ul

| 156-60-5-----trans-1,2-Dichlorcethene ] 1] Ul '

| 75-34=3-~~—=- 1l,1-Dichloroethane | 1] Ui

| 156-58=-2—==—o cis-1,2-Dichloroethene i 1} Ui

| 78-93-3--—=—--2-Butanone ] 51 ul —

| 67=-66=-3~—=—~= Chloroform | 1} Ui l

| 71-55=f=~—~—~ 1,1,1-Trichlorcethane | 1) Ul

| 56=-23~5~—=muu Carbon Tetrachloride | 1l ul

| 71-43-2~———=- Benzene | 11 uj ‘

| 107-06-2—===- 1,2-Dichlorcethane ) 1] Ul I I

| 79-01-6~—-——= Trichlorcethene | 1) Ul

| 78-87-5-==~~- 1,2-Dichiocropropane | 1 Ui

| 75-27-4--~-—-Bromodichloromethane | 1) U] .

| 10061-01-5-~~cis-1, 3-Dichloropropene I 1) Ul

| 108-10- 1_“"“4‘Meth‘1’1‘oepcun.uuuuc { Si Ui ‘

| 108-88-3—=—-- Toluene i 1| Ui

[ 10061-02—6---trans-1,3-Dichloropropene | 1| v) '

I 79-00-5~—~—=—o 1,1,2-Trichlorocethane | 1] vl

| 127-18-4-~=~=~ Tetrachloroethene | 1i Ul

{ 591-78~f-~-~-2-Hexanone | 5] Ul .

| 124-48-}-=—-- Dibromochloromethane | 11 Ul '

| 108-90-7-----Chlorobenzene | 1) Uf - I

| 100-41-4-w=—- Ethylbenzene | 11 U

I 13-302-07-—=-m, p-Xylenes | 11 U '

| 85-47-6------0-Xylene | 1] uj |

I 100-42-5---— Styrene | 1} Ui

| 75-25=-2-~—=—= Bromoform | 1) Uj

I 79-34~5-—-—-- 1,1,2,2-Tetrachlorcethane i 1i Ui

! | I




1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

{ SMNW21-WG-1

Lab Name: SWL-TULSA Contract: GWMONITOR3 |

Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212

Matrix: (scil/water) WATER Lab Sample ID: 45212.05

Sample wt/vol: 25 (g/mL) ML Lab File ID: K34192.D

Level: {(low/med) LOW Date Received: 11/29%/00

% Moisture: not dec. Date Analyzed: 12/06/00

GC Ceolumn: DB-624 ID: 0.53 {mm) Dilution Factor: 1.0

Soil Extract Volume: {ul} e Soil Aliquot Volume: {ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q

| | I i
| 74-87-3-—=——= Chloromethane { 1) Ul
| 75-01-4===——- Vinyl Chloride | 1] Ul
| 74-83-8-=—=—- Bromomethane ] 11 Ul
| 75-00-3-====- Chlorocethane | 1 Ul
| 75-35-4-—==-—- 1,1-Dichloroethene | 1] Ul
| 67-64~1-===—- Acetone | 51 Ul
| 75=15=0~===== Carbon Disulfide | 11 Ul
| 75=-09=2--—=-= Methylene Chloride | 11 [o]]
| 156=60-5-—~=- trans-1,2-Dichloroethene | 1 U
| 75-34-3-==—-- 1,1-Dichloroethane | 1) Ul
| 156-59-2-——-- cis-1,2~-Dichloroethene | 1] Ul
| 78-93-3~--~~-2-Butanone | Si ui
| 67-66~3-~~—- Chloroform | 1] U]
| 71-55-6—————- 1,1,1-Trichloroethane | 1] Ul
| 56-23-5—=—=——- Carbon Tetrachloride | 1] Ul
| 71-43-2——=——- Benzene | 1] Ul
I 107-06=-2==~—- 1,2-Dichloroethane | 1] U]
| 79-01-6-——-=-—- Trichleroethene | 1] Ul
| 78-87-5—====- 1,2-Dichloropropane ] | 1t Ul
| 75-27-4~—--=< Bromodichloromethane | 1 U|
| 10061-01—5-——cis-1,3—Dichloropropene | 1] Ul
| 108-10-1-----4-Methyl-2-pentanone | 5 Ul
| 108-88-3————- Toluene ] 1] U]
| 10061-02-6-~-trans-1,3-Dichlorcpropene | 1| Ul
| 79-00-5--——-- 1,1,2-Trichloroethane I 1] ut
| 127-18-4————- Tetrachloroethene i 1i Ui
| 591-78-6---——-2-Hexanone | 51 Ul
| 124-48~]1-~—— Dibremochloromethane ) 1] Ul
| 108~90-7———== Chlorobenzene | 1) ul.
| 100-41-4~———- Ethylbenzene | 1] Uj
| 13-302-07----m, p-Xylenes | 1] U
| 95-47-6--~-==0-Xylene | 1] Ul
| 100-42~5-=—== Styrene | 1 Ui
| 75-25-2-———== Bromoform ] 1] Ul
| 79-34-5-———-- 1l,1,2,2-Tetrachloroethane | 1 Ul
| |
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT SAMPLE NO.

SMNW22-WG-1

Lab Name: SWL-TULSA Contract: GWMONITOR3
Lab Code: SWOK Case No.: EARTHTE SAS No.: S o 45212
Matrix: (soil/water) WATER Lab Sample ID: 45212.09
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34196.D
Level: (low/med) LOW Date Received: 11/29/00
% Moisture: not dec. Date Analyzed: 12/06/00
GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Seil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
| | | I
| 74=-87-3~==~—= Chloromethane | 1) Ul
| 75-01-4--e=uv Vinyl Chloride . I 1) u|
| 74-83-9-v-——~ Bromomethane | 1] Ul
[ 75-00-3--==—- Chloroethane { 1i Ul
[ 75-35-4--——-- 1,1-Dichloroethene | 70 M |
| 67-64~1=~==—n Acetone | 5] uj
! 75-15%-0—--—-—~ Carbon Disulfide | 1] U]
| 75-09-2==———- Methylene Chloride | 11 U
| 156-60-5-~——- trans-1,2~Dichloroethene | 1) U
| 75-34=3~~-=-- 1,1-Dichlorcethane [ 11 {
| 156~590<2«—c——- cis-1,2-Dichloroethene i 1] uj
| 78-93-3~-----2-Butanone | 51 Ui
| 67-66=3—w=—=e Chloroform | 1] U]l
| 71-55-6-—=-—== 1,1,1-Trichlorcethane | 1] Ul
| 56-23-5-+—~=- Carbon Tetrachleoride | 14 Ul
] 71-43«2-~—u=m Benzene | 1] Ut
| 107-06-2———-—- 1,2-Dichlorcethane ] 11 Uj
| 79-01-6=——==—- Trichloroethene | 8] |
i 78-87~5-=>eu- 1,2-Dichloropropane ! 1 Ul
| 75-27=4-----= Bromodichloromethane | 1] Ul
! 10061-01—5---:15-1,3-Dichloropropene | 1] U]
! 108-10-1---==4-Methyl-2-pentanone i 5| Ul
| 108=-88=-3-w—u= Toluene | 1] Ul
| 10061—02—6—--trans-1,3-Dichloropropene | 1) U]
| 79-00~5~~—==u 1,1,2-Trichloroethane | 1| Ul
| 127-18-4--~—- Tetrachloroethene | 1 LA
| 591-78-6-----2-Hexanone | 5] U|
I 124-48~1-~——~ Dibromochloromethane | 11 Ul
| 108-90-T7=aeen Chlorocbenzene { 1] Ui
| 100-41-4-----Ethylbenzene | 1] Ul
| 13-302-07~---m,p-Xylenes | 1] U
| 95-47-6--~---0-Xylene | 1] LI
| 100-42-5~—=-- Styrene | 1) U]
] 75-25-2~==—mw Bromoform [ 1] Ul
| 79-34-5----=--1,1,2,2-Tetrachlorcethane | 14 Uy
] | ! I
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1A CLIENT SAMFLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

l |
| 8MNWDGZ2-WG-1 !

Lab Name: SWL-TULSA Contract: GWMONITOR3 | i
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212
Matrix: (soil/water} WATER Lab Sample ID: 45230.01
Sample wt/vel: 25 (g/mL) ML Lab File ID: K34207.D
Level: (low/med) LOW Date Received: 11/30/00
% Moisture: not dec. Date Analyzed: 12/08/00
GC Column: DB-624 ID: 0.53 {(mm) Dilution Factor: 50.0
So0il Extract Veolume: (ul) Scoil Aliquot Volume: {ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
! i | |
| 74-87-3———-—- Chloromethane | 50| U}
[ 75-01-4—==~-- vinyl Chloride | 5601 |
| 74-83-8-=—=—- Bromomethane | 50| U]
| 75-00=-3====—- Chloroethane ] 50] Ul
| 75-35-4-————- 1,1-Dichlerocethene | 13001 M
| 67-64-1————=—= Acatone i 250} Ui
| 75-15-0-——=--- Carbon Disulfide | 50§ U}
] 75-09-2--—--- Methylene Chloride | 260] B
| 156-60-5-———- trans-1,2-Dichloroethene | 501 U
| 75-34~3--——-- 1,1-Dichlorocethane | 1400] |
| 156-59-2-w—-- cis-1,2-Dichloroethene ] 6901
{ 78-93-3-~~—--2-Butanone i 250} Ut
| 67-66=3—=———= Chloroform | 1¢ 27
| 71-58-6—-=——- 1,1,1-Trichloroethane I 50| Ul
| 56-23~5-v———- Carbon Tetrachloride [ 50 U
| 71-43-2-—=—-== Benzene | 50| Ul
| 107-06-2~-——~ 1,2-Dichloroethane ! 50] Ul
| 79-01l-6-——==—— Trichloroethene | 800 |
| 78=-87-5-===—-~ 1,2-Dichloropropane | 501 uj
| 75-27-4-——=— Bromodichloromethane | 50| [1]]
| 10061-01~-5~--=-cis-1,3-Dichloropropene | 50| L
] 108-10-1-----4-Methyl-2-pentancne I 250]| Ul
| 108-88=3====— Toluene | 50] v
| 10061-02-6---trans-1,3-Dichloropropene | 50] U]
| 79-00-5-===== 1,1,2-Trichloroethane | 50| Ui
| 127-18-4-———- Tetrachloroethene | 50} ul
| 581-78-6-—---2-Hexanone { 250 Ul
I 124-48-1-——-= Dibromochloromethane | 50] Ul
} 10B=80=7=«~== Chlorcbenzene | 50] Ul
| 100-41-4————~ Ethylbenzene | 50| U]
| 13-302-07----m, p-Xylenes | 50| Ul
| 95-47-6------0-Xylene { 50] uj
| 100-42~5-—————- Styrene | 50| Ul
| 75-25-2-==—=- Bromoform | 501 u)
| 79-34=5~=w=w= 1,1,2,2-Tetrachlorocethane ) 50| Ul
1
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1a CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

»
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FORM I VOA

Lab Name: SWL-TULSA Contract: GWMONITOR3 | I
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 =
Matrix: (soil/water) WATER Lab Sample ID: 45212.12 - I
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34199.D .
Level: (low/med) LOW Date Received: 11/25/00
% Moisture: not dec. Date Analyzed: 12/06/00 '
GC Column: DB-024 ID: 0.53 {(mmj Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ulL) I I
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L o] l

| i i | I

| 74=-87=3==—wv=- Chloromethane | 1] Ut .

I 75-01-4---——- Vinyl Chloride | 1y Ui l

| 74-83-9——~—~— Bromomethane | 1 Ul -

| 75-00=-3======~ Chlorcethane | 1] Ui .

j 75-35~4-——=—n 1,1-Dichlorcethene ! 11 Ul '

| 67-64-1-===—~ Acetone | 51 Ul

| 75=15-0—===== Carbon Disulfide ) 1] U

] 75-09-2===w=u Methylene Chloride | 1} Ul '

| 156-60-5----= trans-1,2-Dichlorosthens | 1 U B

| 75-34=3==-—-= l,1-Dichloroethane | 1] Ul .

| 156-539=2——<=—- cis-1,2-Dichloroethene | 1] U]

| 78-93-3~-~---2-Butanone I 5] u! =

| 67-66-3~~———- Chleoroform | 1] Ul .

| 71-55-6-~==~- 1,1,1-Trichloroethane | 1 U

| 56-23-5-—————- Carbon Tetrachloride ] 1| U}

| 71-43-2---=--Benzene | 1) U

| 107~-06-2-=~—~ 1,2-Dichlorcethane j 1] u| '

| 79-01-6====—~ Trichloroethene | 1] Ul

I 78-87-5~=~=—- 1,2-Dichlorepropane { 1] U]

| 75-27-4==~—v—= Bromodichloromethane | 1i Ul

} 10061-01-5---cis~1,3-Dichloropropene } 11 vl

! 108-10-1-~---4-Methyl-2-pentanone | 5] Ul

| 108-88=3~—~-~ Toluene | 1} Ul

| 10061-02-6---trans-1,3~Dichloropropene | 1| Ui I

| 79-00-5-==w=- 1,1,2-Trichlorecethans ] 11 ul -

] 127-18-4-=-——- Tetrachloroethene i 1] Ul o

| 591-78-6-----2-Hexanone I 5] 1 170

| 124-48-]1---—- Dibromochloromethane | 1l ul .

| 108-90-7=—=—- Chlorobenzene | 11 Ul -

| 100-41-4=~—~—- Ethylbenzene | 1] U]

| 13-302-07-~---m, p-Xylenes I 11 Ul B

{ 85~47-6-——~-—c-Xylene | 1] U| l

| 100-42-5=~=~< Styrene | 1) U

| 75-25-2«—=—— Bromoform | 1] uf I

| 78-34-5------1,1,2,2-Tetrachloroethane i 1 Uj =

| | | l
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1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
|
| 8MNWS-WG-1
Lab Name: SWL-TULSA Contract: GWMONITOR3 |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212
Matrix: (soil/water) WATER Lab Sample ID: 45230.03
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34217.D
Level: (low/med) LOW Date Received: 11/30/00
% Moisture: not dec. Date Analyzed: 12/08/00
GC Column: DB-624 ID: 0.53 (mm) Dilution Facter: 200.0
Scil Extract Volume: {(uL) s Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/¥g) UG/L Q
| l ] }
| 74-87-3-~=-—- Chloromethane | 200| Ul
| 75-01-4-=-===-=-Vinyl Chloride | 2001 U
| 74-83-9-—==== Bromomethane | 2007 Ul
| 75-00-3--———- Chloroethane I 200 Ul
J 75=-35-4-——ww- l,1-Dichloroethene | 780 M1
| 67-64=-1--=~—--RAcetone ] 1000 U]
| 75-15=0===—-—~ Carkon Disulfide | 2001 Ul
| 715-09-2--==—~ Methylene Chloride | 440) |
| 156=60=5=~=—= trans-1,2-Dichloroethene [ 200 Ut
] 75-34-3-————- 1,1-Dichlorcethane | 420] |
| 156-59=2===—~ cis-1,2-Dichleoroethene i 3300] |
| 718-93=-3~-----2-Butanone | 1000} Ul
| 67=-66=3=-—==~- Chlorcform I 150|F .3
| 71=55-6-~==~~ 1,1,1-Trichloroethane | 200 ]|
| 56-23-5-===~- Carbon Tetrachloride | 2001 U]
| 71-43-2~===—~ Benzene | 200] Ui
| 107-06-2----- 1,2-Dichloroethane l 200) Ui
| 79-01-6=-—==~ Trichloroethene { 3300] |
| 78-87-5-——c-- 1,2-Dichloropropane | 200] 1]
| 75-27-4-=——=- Bromodichloromethane | 200] Ui
| 10061-01-5---cis-1, 3-Dichloropropene | 200 Ul
| 108-10-1-----4-Methyl-2-pentanone | 1000) U]
| 108-88-3———=~ Toluene T 200 Ul
| 10061-02-6---trans-1,3-Dichloropropene | 200] Ul
| 79-00-5-——--- 1,1,2-Trichloroethane | 2001 Ul
| 127-18-4—~=-—- Tetrachloroethene | 200] [4]]
] 591-78-6=--—~-2-Hexanone | 1000] Uj
[ 124-48-1~==~- Dibromochloromethane | 200| Ul
| 108-50-7-=—-- Chlorobenzene [ 200! U
| 100-41-4-=-—- Ethylbenzene | 2001 - U] -
| 13-302-07~---m,p-Xylenes ) 2001 Ul
| 95-47-6-—--~-0-Xylene | 200] Ul
| 100-42-5-—--- Styrene | 200] Ul
| 75-25-2-==~—= Bromoform | 200] Ul
| 79-34-5-—=—~- 1,1,2,2-Tetrachloroethane | 200! Ul
l | [ |
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1A CLIENT SAMPLE NO. '
VOLATILE ORGANICS ANALYSIS DATA SHEET .
| |
| SMNW15-WG-1 i -
Lab Name: SWL-TULSA Contract: GWMONITOR3 | |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 =
Matrix: (soil/water) WATER Lab Sample ID: 45230.04
|
Sample wt/vol: 25 (g/mL) ML Lab File ID:  K34211.D l
Level: (low/med) LOW Date Received: 11/30/00
% Moisture: not dec. Date Analyzed: 12/08/00 '
GC Column: DB-£24 ID: 0.53 {(mm) Dilution Factor: 200.0
Soil Extract Volume: (ul) . Seil Aligquot Volume: (uL) '
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o} '
| l | J
| 74-87~3~=~~— Chloromethane } 200 U] l
| 75-01l-4=——=m- Vinyl Chloride | 200} Uy
| 74=-83-8—=—me—= Bromomethane [ 200] ul -
| 75-00-3—=m=m= Chlorcethane | 200] ul .
[ 75-35-4—~--—- 1,1-Dichloroethene | 200] vl
| 67-64-1--~—— Acetone | 1000] u| l
| 75-15-0-===—- Carbon Disulfide | 200 U
| 75-05-2-==——== Methylene Chloride | 1000] &j -
| 156=-60-5-==—~ trans-1,2-Dichloroethene ! 2001 Ui
| 75-34-3-——-—- 1,1-Dichloroethane | 200] Ul .
| 156-~58-2==—--- cis—-1,2-Dichlorcethene | 2501 |
| 78-93-3--=--—-2-Butanone | 1000 U| -
| 67-66=-3~=——-- Chloroform ] 140|¥ ) .
| 71-55-6——=—u= 1,1,1-Trichleoroethane | 200¢ U]
| 56-23-5-~——=- Carbon Tetrachloride | 200} U
| 71-43-2-=——uv Benzene | 200] Ui
| 107-06~2~=-=—— 1,2-Dichlorcethane | 200) Ui '
] 79=-01=-6-—~—-—- Trichloroethene | 4200 |
| 78-87-5------1,2-Dichloropropane i 200} Ul
| 15=27=4~=—=—- Bromedichloromethane | 200] U]
| 10061-01-5—--::15-1,3—Dichloropropene | 200} Ui
| 108~10-1~~--~4-Methyl-2-pentancne | 10001 Ui
| 108-88~3-=~=-Toluene | 200 Ul
| 10061-02-6---trans-1, 3-Dichloropropene ! 200] Ul l
| 79-00-5-————- 1,1,2-Trichloroethane ] 200/ Ul -
| 127-18~4————< Tetrachloroethene | 200] Ul
| 591-78-6-~---2-Hexanone | 1000} ul
| 124-48~1-—=~- Dibromochloromethane { 200] Ul .
b 108-90=T=—=—v Chlorobenzene ] 200 Ul -
| 100-41~4-~=-- Ethylbenzene | 200] Ul
| 13-302-07--~~m, p~Xylenes l 200| u| i
| 85-47-6---=—-g=Xylene | 200| Ul |
| 100-42-5-~==e= Styrene | 200 uij '
| 75-25-2—~canu~ Bromeform i 200] Ui -
| 79-34-5-—==-~ 1,1.2.2-Tetrachloroethane | 200i Ui
| i | | '
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1A CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

| BMNW17-WG-1
Lab Name: SWL-TULSA Contract: GWMONITOR3 |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212
Matrix: {(scil/water) WATER Lab Sample ID: 45230.07
Sample wt/wvol: 25 (g/mL} ML Lab File ID: K34214.D
Level: (low/med} LOW Date Received: 11/30/00
% Moisture: not dec. Date Analyzed: 12/08/00
GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1000.0
Soil Extract Volume: {ul} .~ Scil Aliquot Volume: (uL}
CONCENTRATION UNITS:
CAS NoO. COMPOUND {ug/L or ug/Kg) UG/L Q
| | | |
| 74-87-3~===—= Chloromethane i 1000] U]
| 75-01-4--w——- Vinyl Chloride | 1000/ Ul
| 74-B3=-9=————- Bromomethane | 1000] Ul
| 75-00-3-=—~—- Chloroethane | 1000] Ul
| 75-35-4-~~~—- 1,1-Dichloroethene | 14000] M1
| 67-64-1-———— Acetone | 5000]| Ul
] 75=-15-0~=——-- Carbon Disulfide | 1000 u)
| 75-09=-2——=~—- Methylene Chloride ] 1900} 5|
| 156-60=5===== trans-1,2-Dichloroethene | 1000} ul
] 75-34=3==—=—= 1,1-Dichloroethane | 1000] Ul
] 156-59~2-==—- cis-1,2-Dichloroethene | 1000 Ul
| 78=93-3==~-==2-~Butanone | 50001 U
| 67=-66-3—==——— Chloroform | 470/ F I
| 71-55-6~—=~=- 1,1,1-Trichloroethane | 3100] |
| 56~23=5~—==-- Carbon Tetrachloride ] 1000] ul
| 71-43-2=~—==~ Benzene | 1000} Ul
| 107-06-2—-——- 1,2~-Dichlorcethane | 1000]| U]
i 79-01-6=-=~=—= Trichloroethene | 31000 |
| 78-87-5-—==-- 1,2-Dichloropropane | 1000| Ul
| 75-27-4-——=-- Bromodichloromethane | 10001 Ul
| 10061-01-5-~-cis~1, 3-Dichloropropene | 1000 Ui
| 108-10-1---=--4~-Methyl-2-pentanone | 5000 Ul
| 108-B8-3-~~——- Toluene | 1000} Ul
| 10061-02-6---trans—1,3-Dichloropropene | 1000 Ul
| -78=-00~-5~—=uum 1,1,2-Trichloroethane | 1000} Ul
| 127-18=-4~——=— Tetrachloroethene J 10001 U
| 591-78-6-~—--2-~Hexanone ] 5000 U
| 124-4B8-1-=-=~~- Dibromochloromethane | 1000 Ul
| 108-90-7—===- Chlorobenzene | 10001 Ul
| 100-41-4-=——- Ethylbenzene ! 1000] Ul .
| 13-302-07----m,p-Xylenes | 1000| Ul
| 95-47-6--=-———c-Xylene | 1000! ul
i 100-42-5--—==-Styrene | 1000| U
| 75-25-2——o—— Bromoform | 1000| Ul
| 79-34-5-—————- 1,1,2,2-Tetrachloroethane | 10060| Ul
| |
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1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

LT y

| BMNW20-WG-~1 j

Lab Name: SWL-TULSA Contract: GWMONITOR3 |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 =
Matrix: (seoil/water) WATER Lab Sample ID: 45230.05 -
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34212.D l
Level: (low/med) LOW Date Received: 11/30/00
% Moisture: not dec. Date Analyzed: 12/08/00 l
GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1250.0
Scil Extract Veolume: {ul) Soil Aliquot Volume: (ul) l
CONCENTRATION UNITS:
CAS NO. COMPOUND {(vg/L or ug/Kg) UG/L Q I
! | | |
| 74-87-3--——=- Chloromethane | 1200] Uj .
| 75-01-4-——=-- Vinyl Chleoride | 12Q0! Ul
[ 74-83-9=m——un Bromomethane | 1200} Uy -
| 75-00~3-=—=~ Chlcroethane | 1200] Ui
| 75-35-4———m=n 1,1-Dichloroethene 1 25001 _F1 M B
| 67-84-1~-—mnu Acetone i 6200] Ul [ |
| 75-~15-0====~- Carbon Disulfide ] 12001 U
| 75-098-2—v——n- Methylene Chloride | 2300| B
| 156-60=5=mm—n trans-1,2-Dichlorosthene | 12001 U} l
| 75-34-3———=—=- 1,1-Dichleoroethane | 1200] Ul
| 156-59-2-=—-- cis~1,2-Dichloroethene ! 1200] u|
| 78-93-3-—=---2~Butanone ) 6200 U -
| 67-66-3=-————- Chloroform | 280(F A l
| 71-55=6~~~—=w 1,1,1-Trichlorcethane ] 1200] Ul
| 56-23~5-—mea- Carbon Tetrachloride ] 1200] Ul
| Ti-43-2-====-~ Benzene N | 1200] U
| 107-06-2-———-- l,2-Dichloroethane | 1200} 1] '
| 79-01=-6—==—=-- Trichlorcethene | 23000} 71
| 78-87-5--=-~-1,2-Dichloropropane | 1200] Ui
| 75-27-4——-=—=- Bromodichloromethane | 1200} 14]]
| 10061-01-5---cis-1, 3-Dichloropropene i 1200] U
| 108-10-1---~-4-Methyl-2-pentanocne i 6200 Ui
| 108-88-3-=-——-- Toluene | 1200{ vl
| 10061~02-6---trans-1,3—Dichloropropene | 1200] Ul I
| 79-00-5-==—-= 1,1,2-Trichlorocethane | 1200} Ui
| 127-18-4—=~—= Tetrachloroethene | 1200¢ U]
| 591-78=-6-----2-Hexanone | 6200 Ul .
| 124-48-1----w Dibromochloromethane | 1200] Ul
i 108-90-7-—==~ Chlorobenzene | 1200} Ul =
I 100-41-4-=-— Ethylbenzene | 1200} Ul
| 13-302-07----m,p-Xylenes { 1200} U] ]
| 95-47~6-—-—--5-Xylane i 1200] 1 R
| 100-42-5-~—-- Styrene | 1200} Ul '
| 75-25-2~=--~—~Bromoform | 1200] Ul -
I 79-34-5====u- 1,1,2,2-Tetrachloroethane | 1260§ Uj
| | | | .
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Lab Name: SWL-TULSA

Matrix: (soil/water) WATER
Sample wt/vol:
Level:

$ Moisture: not dec.

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 10600.0
Seil Extract Volume: (ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q

| | | |
| 74-87-3——=—=- Chloromethane | 1000] Ul
| 75-01-4-=~-—- Vinyl Chloride { 1000} U
| 74-83-8—===—~ Bromomethane | 10001 Ul
| 75-00-3=-====- Chloroethane ] 1000¢ U
| 75-35~4=eev-== 1,1-Dichloroethene ] 18001 MI
| 67-64=1=-===== Acetone i 5000 Ui
| 75=15-0===-—- Carbon Disulfide | 1000] U|
| 75-09-2~-——=- Methylene Chloride I 1700 B |
{ 156-60-5-—=——= trans-1,2-Dichloroethene ! 10001 ul
| 75-34-3-=——== 1,1-Dichloroethane i 1000] U
| 156-59-2-—==- cis-1,2-Dichloroethene | 10001 U]
| 76-93-3-—-—--=2-Butanone 1 50001 Ul
| 67-66-3———=== Chloroform | 640IF A
| 71-55-6—==——~ 1,1,1-Trichloroethane ] 1000| vl
| 56=-23-5====—- Carbon Tetrachloride } 1000| U]
| 71-43-2--—-—- Benzene i 1000] Ui
| 107-06-2==—=—~ l,2~-Dichloroethane | 1000) U|
| 79-01-6———=——~ Trichloroethene | 150001 J!
} 76-87-5-===-=-=1,2-Dichloropropane | 1000 Ul
| 75-27~4————-= Bromodichloromethane | 1000| Ul
| 10061-01-5---cis-1,3-Dichloropropene | 1000] Ul
| 108-10-1-----4-Methyl-2-pentanone | 50001 Ul
] 108-88~3===== Toluene | 1000] Ut
] 10061-02-6---trans-1,3-Dichloropropene | 1000] U|
| 79-00~5-====- 1,1,2-Trichloroethane | 1000] Ul
| 127-18-4—=-—- Tetrachloroethene | 1000} Ul
| 591-78-6-—---2-Hexancne | 5000] U
| 124-48-1—-=-—= Dibromochloromethane | 1000} Uy
i 106-90~T==—-- Chlorobenzene i 1000] Ui
| 100=-41~4—=~~- Ethylbenzene | 1000]| Ul
| 13-302-07-~--m,p-Xylenes | 1000 Uy
| 95-47-6-—-~—--g-Xylene | 1000] U]
| 100-42-5~=-—~ Styrene | 1000]| Ul
| 75-25~2====-= Bromoform | 1000 Uy
| 79-34~5~==-=- 1,1,2,2-Tetrachloroethane | 1000] U|
| : |

1A
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Lab Sample ID:
25 (g/mL) ML Lab File ID:
(low/med) LOW Date Received:
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1A CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
| | l
| BMNW21-WG-1 !
Lab Name: SWL-TULSA Contract: GWMONITOR3 | |
Lab Code: SWOK Case No.: EARTHTE SAS No.: SDG No.: 45212 l
Matrix: (soil/water) WATER Lab sample ID: 45212.02
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34189.D l
Level: (low/med) LOW Date Received: 11/29/00
% Moisture: not dec. Date Analyzed: 12/06/00 '
GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) e 5eil Aliquot Volume: {ul) l
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/L o) '
| I i |
| 74-87-3~=—=—- Chloromethane | 11 Ul
| 75-01~4-—-—v—v Vinyl Chloride | 1) U| l
| 74-83-9-———u— Bromomethane | 1} u)
| 75-00-3-===== Chloroethane | 1] Ul
| 75-35-4~——=- 1,1-Dichlorosthens | 11 vl .
| 67-64~1-—==—~ Acetone | 6] i
] 75-15-0--=-—-- Carbon Disulfide | 1] Ul
| 75-09-2=~~—=== Methylene Chloride ] 0.9(F 7|
| 156-60-5-———- trans~1,2-Dichloroethene | 1] Ul l
| 75-34-3-==~=-- 1,1-Dichloroethane [ 1] Ul
| 156=-58~-2———- cis-1,2-Dichlorcethene ) 11 U
| 78-93-3-~-——-2-Butanone | 51 U]
| 67~66-3———=—- Chloroform ! 1} U '
| 71-55-6=-~—u= 1,1,1-Trichloroethane | 11 Ul
| 56-23-5-————- Carbeon Tetrachloride | 1| Ul
| 711-43-2-——=~= Benzene | 1] Ul
| 107-06~-2-==~- l,2-Dichloroethane | 1} Ul
| 79-01-6-=~v=eu Trichloroethene | 1 Ul
i 78-87-5-==w-- 1,2-Dichloropropane | 1) Ui
| 75-27-4=vccmae Bromodichloromethang | 11 v '
| 10061-01-5---¢cis-1, 3-Dichloropropene | 1) Ul
| 108-10-1----~4~Methyl-2-pentanone | 5] U
] 108-88-3~———- Toluene | 1] U
| 10061-02-6~--trans-1, 3-Di chloropropene | 1] ul .
| 79-00=-5==~=wu- 1,1,2-Trichloroethane | 1| Ul
| 127-18-4————- Tetrachloroethene | 1] U
| 591-78-6-----2-Hexanone | S5t Ul
i 124-48-1-——~- Dibromochloromethane | 1] Ui I
| 108=-90-7—=—u~ Chlorobenzene | 1 uj
I 100-41-4-——=~ Ethylbenzene ! 1} U
| 13-302-07--—-m, p-Xylenes | 1] Ul
| 95-47-6--—---0-Xylene | 1] U
| 100-42-5--—— Styrene | 11 v 24
| 75-25-2~=—u-- Bromoform ) 1) Ui
| 79-34-5—=wmmm 1,1,2,2-Tetrachlorocthane i 1] Ul .
| I f |
-\
» l
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VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: SWL-TULSA
Lab Code: SWOK
Matrix: (soil/water)

Sample wt/vol:
Level: (low/med)

% Moisture:

Soil Extract Volume:

not dec.

CLIENT SAMPLE NO.

| 8MNW22-WG-1
Contract: GWMONITOR3 |
Case No.: EARTHTE SAS No.: SDG No.: 45212
WATER Lab Sample ID: 45212.04
25 (g/mL}) ML Lab File ID: K34151.D
LOW Date Received: 11/29/00
Date Analyzed: 12/06/00

Dilution Factor:
{ul) L

CONCENTRATION UNITS:

Soil Aliquot Volume:

1.0

{ul)

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o)
| | } I
| 74-87=3==w—== Chloromethane | 1} U]
I 75-01-4-=——--~ Vinyl Chloride | 1| Ui
| 74-83~9-~-——=-Bromomethane | 1] U]
] 715-00-3-==——= Chlorcethane | 11 Ui
] 75-35~4=~———- 1l,1-Dichlorecethene ] 1) Ul
| 67-64-1-====— Acetone | 5] Ul
| 75-15-0--==—- Carbon Disulfide [ 1] Ul
| 75-08-2-===== Methylene Chloride | 1] Ui
| 156~60-5-———- trans-1,2-Dichloroethene | 1] Ul
| 75-34-3~——=—- 1,1-Dichloroethane | 1] ut
] 156-59-2--——- cis-1,2-Dichlorocethene | 11 U]
| 78—93-3——----2—Butanone | 5] U]
| 67-66=3~———== Chloroform | 1] uj
| 71-55-6-==——- 1,1,1-Trichloroethane ] 1] Ui
| 56-23=5-———-- Carbon Tetrachloride | 11 U
| 71-43-2-===~- Benzene | 1] Ul
I 107-06=-2=~=-- 1l,2-Dichlorocethane | 1] Ul
| 79-01-6~~——-- Trichloroethene | 1] U]
| 78-87~-5-——e-—- 1,2-Dichloropropane | 11 ul
| 75-27-4-==-—= Bromodichloromethane | 1] Ul
| 10061-01-5---cis-1,3-Dichloropropene ] 11 Ul
| 108-10~1-----4~-Methyl-2-pentanone | 51 U
| 108-88-3—-==—- Toluene | 1] Ul
! 10061-02-6~-~trans-1, 3— -Dichloropropene | 1] U
| 79-00~5~=—=== 1,1,2-Trichloroethane ! 1) Ul
| 127-18-4-————- Tetrachlorcethene ! ii Uj
| 591-78-6-———-~2-Hexanone | S| Ul
| 124-48-1-----Dibromochloromethane | 1} Ul
| 108-90-7-=~== Chlorobenzene | 1] ul
| 100-41-4---~- Ethylbenzene | 1] Ul
| 13-302- =07--—-m,p-Xylenes | 1) U]
| 95-47-6------0o-Xylene | 1 Ul
| 100-42-5--~== Styrene I 1| vl
| 75-25-20————- Bromoform | 1] Ui
| 79-34-5-—==—-—- 1,1,2,2-Tetrachleroethane | 1] ul
" ]
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1A CLIENT SAMPLE NO. '
VOLATILE ORGANICS ANALYSIS DATA SHEET
[ |
! BMNW23-WG-1 ! l
Lab Name: SWL-TULSA Contract: GWMONITOR3 | |
-
Lab .Code: SWOK Case No.: EARTHTE SAS Ng.: SDG No.: 45212 I
Matrix: (soil/water) WATER Lab Sample ID: 45212.03
Sample wt/vol: 25 (g/mL) ML Lab File ID: K34190.D l
Level: {low/med) LOW Date Received: 11/29/00
% Moisture: not dec. Date Analyzed: 12/06/00 '
GC Column: DE-624 ID: Q.53 {(mm) Dilution PFactor: 1.0
Soil Extract Volume: {ul) e Soil Aliquot Volume: (ul) l
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q I
-
! | | !
| 74-87=3—=veue Chloromethane i 1] uj
| 75=01-4=—--un Vinyl Chloride I 1] Ul '
I 74-83-9——cu-_ Bromomethane | 11 U
I 75=-00-3——=—=- Chloroethane | 1 Ul
| 75-35-4—cceme 1,1-Dichlorcethene | 4] I .
| 67-64-1--——=co Acetone | S uj
| 75-15-0-=—=uq Carbon Disulfide | 1¢ Ul
| 75-09-2—————o Methylene Chloride I 1] B | -
| 156-60-5=-—~~- trans-1,2-Dichlorcethens | 1] Uy
! 75*34=3====--1,l-ﬁichloroethane | 0.5|F H l
| 156=-59-2ae—- cis-1,2-Dichloroethene [ c.81¥ H
| 78-93—3—-——--2—Butanone | 5 Ul
| 87-66-3-~——- Chloroform | 11 uj '
! 71-55~6==c—a 1,1,1-Trichloroethane | 1] uj
| 56-23-5———e-- Carbon Tetrachloride | 1] Ul
| 71-43-2———ua_ Benzene | 1! Ul
[ 107-06-2=-—~—- 1,2-Dichlorcethane I 1! Ul l
| 78-01-6—-===n~- Trichleroethene | 1} |
| 78-87=5-mmea_ 1,2-Dichloropropane“ | 11 vl
| 75-27-4—=mucn Bromodichloromethane | 11 U|
) 10061—01-5-——cis-l,3-Dichlo:opropene ! 1] Ul '
| 108-10—1--—-—4-Methyl-z-pentanone [ 5i U
| 108-§8-3~=wua Toluene ] 1i uj
| 10061—02-6--——trans—1, 3-Dichloropropene | 1] Ul l
| 79-00-5—=~—ua 1,1,2-Trichlorocethane | 1 Ul -
| 127~16-4———== Tetrachloroethene | 1] of|
| 591-78-6-----2~Hexanone | 5] Ul
| 124~48-]1-—=-- Dibromochloromethane | 1] U] .
| 108~90-7==—eu Chlorobenzene | 11 Ul
| 100-41-4~——=- Ethylbenzene | 1) Ut
l 13—302—07--—-m,p-Xylenes | 1] U]
| 95-4 7=6--=~--0-Xylene | 1] . uj l
| 100-42-5-—-~—o Styrene | 1 uj
| 75-25-2===——_ Bromoform | 11 uj ']
[ ! 1] Ul 4:36
| |

79-34-5-—eu-o 1, 1,2,2—Tetrachloroethane
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SMNW22W31
SMNW2WG1 S Ct}namiwl Concentration
Chemicat Concentration Dg-7 5-22 ~—————___[Trichlorcethane B
Trichlorosthene 690 ‘ 1.1-Dichlorosthene TM™
Vinyl Chloride 97 | 1,1-Dichlorosthane 1
BMNWDG2WG1 13-Dichioroethona 1.200 M ‘
Chemigal Concentration +1-Ulchloreethane 5-9
cis-1,2-Dichloroethene 530
Trichloroethene 800 - 5-10 €55 5-
l Vinyt Chioride 560 @Q@f“m MF 58
1,1-Dichlorcethens 1,300 M _
1.1-Dichloroethane 1400 | e LIHE o 5-24 5-219
cis-1,2-Dichlorosthene 690 \ . Lo, U Palgp o S -“"‘-:'.?—s—_rw- 1 ! ©s5-18
et HE X‘ ——— T ! s-23g @ 1 > SMNW1EWG1
\ P d © 3 ©5 i Chamical Concantration
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I e s —~ |
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Chemical Congcentration 5 -\;“ Ea—— Chamical Concentration
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1,1-Richloroethane 420 / \ y cis-1,2-Dichlorosthane 58 F
¢is-1,2-Dichloroethere | 3,300 ) - . < S Chtoroform 65F
Chigroform 150 F o . . W \! i1t Acaetaornia 4,000 M
7‘/\\\\ 7 S S SMNW13WGH1
& , - E i \ Chemical Concentration
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