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1.0 INTRODUCTION

This Sampling and Analyses Plan (SAP) has been prepared to support the field crew in describing the

work scope and procedures for the conduct of the Round 2 sampling activities at the Mustard Gas Burial

Ground (MGBG) at NSWC Crane.

The Field Activities will include:

• The installation of three monitoring wells.

• Sampling groundwater in the three new wells and seventeen existing wells (if all contain

groundwater).

• The collection of up to 5 surface water and 2 seep samples and staff gage installations (if surface

water exists)

• • The collection of 6 sediment samples.

• The collection of a synoptic round otwater level measurements in all wells and staff gages at the site.

• Surveying

This section is the Introduction to the SAP. Section 2 includes a description of the Scope of Work.

Section 3 is a discussion of field support activities. Section 4 includes the site figure and associated
. .

tables. Standard Operating Procedures are contained in Appendix A. Appendix B contains

hydrogeologic information including existing boring logs, well construction sheets, and associated cross

sections. Reference material to support the field crew including Subcontracting Agreements are included

in Appendix C.

•
050215/P 1-1 CTO 0158
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2.0 SCOPE OF WORK

2.1 GENERAL APPROACH

Sampling and analyses will be performed in Round 2 to fl!rther .determine' the nature and extent of

contamination in ground water and sediment. Round 1 data were collected in the fall of 2001 and are

summarized a Technical Memorandum dated January 15, 2002. The Technical Memorandum outlined

data gaps, which served as the basis for this Round 2 scope of work. This Round 2data will.be used to

further estimate the level of human health.and ecological risks associated with the MGBG. If project

objectives are not attained after this· field effort, TtNUS will notify the Navy to discuss with U.S.. EPA

Region 5 the need for additional sampling and analyses. All activities will be conducted in· accordance

with this document and the eTa 158 Quality Assurance Project Plan (QAPP) (TtNUS, 2001). Information

contained .in this. document will supercede th~ QAPP in all cases. All samples collected during this round

will be analyzed by Southwest Laboratory of Oklahoma.

2.2 .MOBILlZATION/DEMOBILlZATION

. The Fi~id ereW ~.ill become familiarized with this document and the Health and Safety Plan (HASP) prior

to initiating any field work activities. Initially, the Health and Safety Orientation meeting will be performed

before any field activities begin. Second, the potential drilling locations will be icjentified, and the need for

any road building or clearing will be brought to the attention of.the Navy for approval. .

Avoidance or clearance of unexploded ordnance (UXO), field screening for mustard gas and field

screening for radiological contamination will not be required for this Round 2 field effort.. The field crew,

however, will retreat from the investigation area in the unlikely event of encountering UXO, and will notify

the appropriate personnel in accordance with the HASP.

2.3 MONITORING WELL INSTALLATIONS

I . .

Three additional monitoring wells will be installed at the site at the locations shown on Figure 1. Two

deep monitoring wells (OH03 and OH04) will be installed adjacent to shallow wells 01-02 and 01-15,

respectively; .with the intention of bounding the vertical extent of ground water voe contamination.

Shallow well 01 T05 will be located approximately 200 feet northwest of well 01-25 on the northwest side

of a gully that drains to the northeast. This well is intended to define the northwest extent of shallow

.• groundwater contamination. It is anticipated that all three of these wells will contain little or no

groundwater contamination.

050215/P 2-1 CTO 0158
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Deepwells OH03 and 01T04 are intended to target groundwater in sandstone or limestone (preferably

limestone) at an approximate elevation of 510 - 520 ft msl NGVD, which is the same monitored interval

.as well 01-06 (see Figure 4 in Appendix B). It is anticipated that groundwater in this unit is hydraulically

separated from shallow greundwater, by the presence of a lower permeable shale (at an elevation of

about 560 to. 600 ft msl), which may act as a confining unit. In addition, the potentiometric surface

elevation of this lower unit is expected to be significantly lower than the potentiometric surface elevation

of shallow.groundwater as shown in the cross sections, which were developed during the preparation of

the Technipal Memorandum and are contained in Appendix B.

The well borings will be drilled using hollow stem or rotary drilling techniques, depending on ·the

subsurface materials encountered during drilling. Sampling of the overburden may be performed using

split spoon sampling techniques•. at depth intervals as determined by the field geologist. The bedrock will

be cored the entire length of each boring. Each boring will be drilled and logged in accordance lJIiith

SOP.1 and SOP 2.

. The deep well borings OH03 and OH04:will be drilled through the overburden and into the bedrock as

described above, however, a 6-inch diameter steel casing will be installed and pressure grouted in place

to separate the shallow groundwater from deep groundwater. The casing will. be installed in the shale

confining unit and allowed to cure for a minimum of 24 hours .prior to resuming drilling into the deep

groundwater unit. The is'olationcasing length could be as great as 1OO·feet in each well boring.

The. monitoring wells will be completed with 2-inch diameter PVC well screen (10-slot, 10ft length) and

riser pipe. .A filter pack, bentonite pellet seal, and grout will be, installed in the well annulus; with a

concrete pad, locking protective casing and cap and barrier posts installed at the ground surface.· A

summary of proposed well construction details is included in Table 1 and monitoring well installation

procedures are included in SOP 3. The newly installed wells will be developed in accordance with SOP

4.

2.4 GROUNDWATER SAMPLING

•

•

Groundwater samples will be collected from 17 existing and the 3 newly installed wells (identified in Table

2 and shown on Figure 1) and will be analyzed for the laboratory and field analytical parameters shown

on Tables 2 and 3. The samples are being collected to confirm the lateral and vertical extent of VOC

contamination in the groundwater. The wells will be purged and sampled in accordance with SOP 5 and •

050215/P 2-2 CTO 0158



•

"t',

, :'

NSWCCrane
Round 2 SAP

Revision: 0
Date: May 2002

Section: 2
Page 301 4 '

SOP 6. The groundwater samples will be collected starting with the least contaminated wells to the most

contaminated wells at the discretion of the field crewand in the order listed in Table 2.

The total number of ground water samples to be analyzed for each analyte group are listed in Table 2:

The numbers of field QAlQG samples to be collected and analyzed are also listed in Table 2. One

duplicate sample will be collected for every 10 ground water samples. Note: The duplicate samples will

be preferentially collected from monitoring wells that are known to be contaminated. One matrix spike

and matrix spike duplicate will be colleCted and, analyzed. One rinsate sample will be collected and

analyzed each day of ground water sampling activities. A trip blank will be included with each cooler

containing samples for VaG analysis. Two source water blanks '(tap water and distilled water) will be

analyzed during the Round 1 field effort to establish whether contaminants may be present in the water

used for steam cleaning and decontamination of sampling equipment.

: ~ .. 2.5 SURFACE WATERAND SEEP SAMPLING

'.
, , Up to 5 surface water samples will be collected at the original Round 1 sample locations, contingent on

the presence of water in the surface water bodies. In addition to these five samples, two seep samples"

may be collected ,if seeps or springs are found relatively close to the MGB~ (e.g., within a 1200-foot

radius) and the seeps are flowing to some extent (Le., water is not stagnant). Sample locations are

included on Figur~ 1. Samples were originally, intended to be collected from these locations during

Round 1, however no surface water was present during the sampling event. 'Rationale for these samples

is included in the QAPP. The field crew will visually inspect the surface water bodies' and report the

findings to the TtNUSTask Order Manager. A decision will be made based on those findings regarding

the need to collect the samples. The samples will be collected for the analytical parameters shown on

Table 4. The samples will be collected in accordance with SOP 7. Surface ,«ater flow will also be

measured at each of the surface water and seep sample locations in accordance with SOP 8.

One field duplicate, one trip blank, one matrix spike, and one matrix spike duplicate will be necessary for

QAlQG purposes. No rinsate blanks will be collected because disposable sampling equipment will be '

used. The total number of analyses, includingQA samples, are tabulated in Table 4.

Up to 5,Staff Gages will be installed in the vicinity of the surface water sample locations if flowing water is

found in these areas. Existing permanent structures such as culverts and bridge abutments will be used

as staff gages, if possible. A mark will be placed on these structures denoting the point where

• measurements will be taken and the staff gage number will be noted. Ita permanent structure is not

050215/P 2-3 CTO 0158
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available, the staff gage will consist of a metal pipe that will be pounded into the sediment with a sledge

. hammer.

2.6 SEDIMENT SAMPLING

A total of six sediment locations will be sampled to further delineate the extent of contamination as shown

on Figure 1. Two of the locations are Round 1 sample locations that are being resampled in Round 2,

and four of the locations are new. The two existing locations are being resampled to confirm Round 1

VOC results (01 S003) and to provide additional data to improve the performance Of statisti~al testing.

(01S001). The four new sample locations are intended to provide data on contamination extent to the

south and northwest of the MGBG, where contaminated groundwater may be migrating. The sediment

samples will be collected in accqrdance with SOP 9.

. .

Each of the sediment samples will be analyzed for the analytes listed in Table 5. One field duplicate, one

trip blank per VOC cooler, one rinsate blank, one matrix spike, and one matrix spike duplicate will be

necessary for QAlQC purposes. The total number of analyses, including QA samples, are tabulated in .

Table 5.

2.7 .WATER LEVEL MEASUREMENTS

A comprehensive round otwater level measurements and total well depths will be obtained in all of the

. wells and staff gages at the MGBG. All water-level measurements will be taken within a 24-hour period of

consistent weather conditions. All water-level measurements will be taken using an electronic water-level

meter (per SOP 10).

2;8 SURVEYING

The horizontal and vertical locations of all monitoring wells and staff gages will be surveyed. In addition,

the horizontal locations .of the surface water, seep, and sediment samples will be surveyed. The
\ .

horizontal location will be surveyed to the Indiana State Plane Coordinates within the nearest foot and

referenced to the 1983 North American Datum (NA083). The vertical elevations of the ground surface,

top of riser, and top-of-casing will be measured to the nearest 0.1 foot.

Each sample location (with the exception of monitoring wells) will be identified by a 2-by-2-inch wooden

stake with attached flagging material driven into the soil adjacent to the sampling location, and the sample

location shall be marked on the stake with a black waterproof marker. This will be done to adequately

identify each sample location for subsequent surveying or relocating in the field.

•

•

•
050215/P 2-4 CTO 0158
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3.0 FIELD SUPPORT ACTIVITIES

3.1 SAMPLE IDENTIFICATION NOMENCLATURE

. The field samples will be numbered in accordance with SOP 11 following the numbering system identified

in Tables 2,4, and 5 for groundwater, surface water, and sediment; respectively.

3.2 FIELD METERS AND INSTRUMENTATION

A list of field meters and instrumentation is included on Table 3. That list includes the Photovac

Photoionization Detector, the YSI Environmental water quality meter, the LaMotte turbidity meter,

CHEMetrics Titrets, the HACH Colorimeter, and the Heron Water Level Indicator. Those instruments wjll

be operated in accordance with the manufacturers instructions and SOPs 10, 12, and 13. Each

calibration of an instrument will be recorded on an. equipment cam~ratiorilog sheet.

3.3 QUALITY CONTROL SAMPLES

Quality control samples. are listed for each media on Tables 2, 4, and 5 for groundwater, surface water,

and sediment, respectively. A description of each type of sample is as follows:

Field Duplicates. Field duplicates are obtained during a single act of sampling and are used to assess

the overall precision of the sampling and analysis program.. Duplicate samples will be collected at a rate

of 1 for every 10 environmental samples of each type of environmental medium. All duplicate samples

will be analyzed for tt}e same parameters in the laboratory as their environmental sample counterparts.

Duplicate samples will be preferentially collected where field evidence (Le., PID reading or odor) indicates

that contamination is likely to be present in the environmental sample:

Temperature Blanks. These blanks are vials of water inserted into each cooler. The temperature blank is

measured upon receipt at the laboratory to verify that samples were properly cooled during transit.

Equipment Rinsate Blanks. Equipment rinsate blanks will be obtained under representative field

conditions by running analyte-free water through sample collection equipment after decontamination and

placing it in the appropriate sample containers for analysis.. Equipment rinsate blanks will be collected for

non-dedicated equipment for all sampling rounds. For sediment sampling activities, rinsate blanks will be

collected by running analyte-free water over a de'contaminated stainless steel bowl and mixing spoon;

• these items are used to mix sediment prior to being placed in sample jars. For ground water samples,

050215/P 3-1 cra 0158
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analyte-free· water will be pumped through a decontaminated pump and tubing that will be used for

ground water sampling. Surface water samples will be collected directly from the surface water body and

will not require a equipment rinsate blank.

Source Water Blanks. Source water blanks will be obtained by sampling each water source (e.g., potable

water and distilled water) used for decontamination activities during the field investigation. Source water

. blanks will be used to determine if the water or the laboratory bottles are contributing to sample

contamination. Source water blanks will be collected for each type of water used for .decontamination and

will be submitted at a frequency of one per sampling event. Source water. blanks, as applicable, will be

analyzed for the entire suite of parameters .under investigation. It is anticipated that two source water

blanks will be collected during Round 2 ...,.. one potable water sample and one sample of distilled water

used for decontamination.

Trip Blanks. Trip. blank samples are 40-mL glass vials that contain analyte-free water and are prepared

by the analytical laboratory prior to the start of field activities. They shou!d be stored in a sealed container

until they are needed. During sampling activities,orie trip blank,consisting of one vial, shall be placed in
~. .

each cooler that contains environmE!ntal samples destined for vac analysis. The trip blank shall be

properly labeled, and added to the chain-of-custody form belonging to the cooler. Trip.blanks are only

.analyzed for vacs.

. Matrix Spike/Matrix Spike Duplicates. Extra sample material. will be collected to support the analysis of

these samples. A detailed description of these samples is presented in Sections 8.2.5 and 8.2.6 of the

QAPP.

3.4 DOCUMENTATION

Standard forms, field notebooks, and a: field log· book will be used to record and document all sample

collection activities, field measurements, observations concerning site conditions, and other project

related information. This documentation includes:

• Site Logbook

• Field Logbook /

• Sample label

• Sample tag

• Chain-of-Custody form

• Custody seals

•

•

••
050215/P 3-2 CTO 0158
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Equipment Calibration Log

Water Level Measurement Form

Low-Flow Purge Data Sheet.

Ground Water Sample Log Sheet

Surface Water8ample Log Sheet

Sediment Sample Log Sheet

Boring L(jg

Monitoring Well Construction Sheet

Field Task Modification Request Form (ifnec~ssary)

NSWCCrane
Round 2 SAP
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•

•

Documentation will be performed· in accordance with SOP 14. Applicable forms for specific field tasks are

referencE;ld in their, respective SOPs.

.At completion of the field activities, the' FOL shall submit· to the TOM all field records, data, field
. .

notebooks, logbooks, COC records, sample log sheets, daily activity logs, and other records concerning

. the project, including all of the forms and log she~ts listed above. Th~ FOLwill check these records for

legibility and completeness prior to submitting them to the TOM. These forms, data, and field notes will

become part of the permanent project record.

3.5 SAMPLE HANDLING, PACKAGING, AND SHIPPING'

3.5.1 Sample Preservation

Preservation requirements for each olthe chemicals·of interest are provided in Table 6. All samples will

be preserved, packaged, and shipped according to SOP 15.

3.5.2 Sample Labeling

Before samples are packaged, the sample labels and tags· should be checked to ensure that all

information on the .Iabel and tag is complete and correct (SOP 11). This information should be checked to

ensure that it matches the information placed on the sample. collection log sheets and the chain-of- .

custody form.

050215/P 3-3 CTO 0158
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3.5.3 Sample Packaging

Each sample container will be placed in a zip-lock bag to prevent cross-contamination or leakage. The

zip-lock bag will be placed in a bubble-wrap sleev'e to protect from breakage, Only shipping containers

that meet all applicable state and federal standards for safe shipment will be used.

3.5.4 Sample Packaging

.The sample coolers will be sealed with nylon strapping tape in at least two places, and custody seals will

. be signed, dated, and affixed in a mannerthat will allow the receiver to quickly identify any tampering that

may have o~curred during transport to the laboratory (SOPs 14 and 15),

Shipment wiil be made by a' public courier at the next scheduled pickup following completion of sample

collection. Copies of the Express Mail Air Bills should be retained by the FOL for tracking purposes, if

needed, and for communications with the laboratory. Air Bills will be retained for the Permanent Record

File;

'3:5.5 Sample Custody' •'. Custody of samples must be maintained and documented at all times as per SOP 14, beginning with the

collection of samples in the field.

3.6 EQUIPMENT QECONTAMINATION

All equipment used to collect soil and ground water samples will be decontaminated in accordance with

.SOP 16.. All decontamination fluids will be placed in the wastewater storage tank until it is discharged in

·accordance with the next section of this document. .

3.7 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

It is anticipated that this investigation will generate the following types of potentially contaminated

residues or investigation-derived waste (IDW):

• Personal protective equipment (PPE) and ground water sample tubing

• Well development and purge fluids

• . Equipment decontamination fluids •
050215/P 3-4 CTa 0158
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PPE - All PPE will be double-bagged and placed in trash receptacles at the facility.

Well Development and Purge Fluids - All well development and purge fluids will be collected and stored

on-site in a 300- or 500-gallon plastic holding tank. The developm"ent and purge fluids will be discharged

to the NSWC Crane permitted sanitary sewer system. Discharge will occur at a manhole designated by

NSWC Crane.

Equipment Decontamination Fluids - All decontamination fluids will be combined with well development

and purge fluids and handled in the same manner.

. .

Tubing Used for Development, Purging, or Sampling - All tubing used todevelo"p, purge, or sample a

well will be double-bagged and placed in a trash receptaCle at the facility.

Drill Cuttings - Drill cuttings will be scanned for VOCs. Drill cuttings with readings at background levels

will be spread out at the drill locations. Drill cuttings with readings above background will be placed in

55-gallon drums and the TtNUS Task Order Manager will be contacted to determine the appropriate

means for offsite disposal.

050215/P" 3-5 CTO 0158
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TABLE 1

PHYSICAL CHARACTERISTICS OF POTENTIAL MONITORING WELLS
MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE, INDIANA

NSWCCrane
Round 2 SAP
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Date: May 2002
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Monitoring Well Approximate Approximate Approximate Screen Approximate
Location Ground . Total Depth Depth of 6"_ Length Desired Well Screen

Surface (feet bgs) diameter (feet) Elevation(1 )
Elevation (feet Steel Casing Top Bottom

NGVD) (feet)
(feet NGVD) (feet NGVD)

. 01T03 665 155 ·60 10 520 510

01T04 665 155 60 10 520 510

01T05 650 30 NA 10 630. 620

NGVD - National Geodetic Vertical Datum
8gs - below ground surface
NA - Not applicable

•

•
050215/P 4-2 eTO 0158
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TABLE 2

GROUND WATER LABORATORY AND FIELD ANALYSIS SCHEDULE, ROUND 2
MUSTARD GAS BURIAL GROUND,
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF2

Monitoring Well Sample Sample VOC(2) Metals(3) Gross Gross Chloride TOC(4) Dissolved Field

Location Identification Order(1) , Alpha Beta gases(5) , Parameters(6)

Number

, 01-01 01GW0102 1 1 -- -- -- .. .- -- ..

01-02 01 GW0202(7) 17 1 1 -- -- 1 1 1 1

01·03 01 GW0302 2 . 1 .. .. .. -. .. .- ..

01-04 01 GW0402 3 1 .. -- .. .- .. .. .-

01-05 01 GW0502 16 1 .. -. _. .. .- .. ..

01·06 01 GW0602 4 1 ' .- .. .. -- .. -- ..

01~08 01 GW0802(7) 10 1 _. .. .- .. .- _. ..

01-09 01 GW0902 5 1 _. .. _. .. -- .- ..

01-10 01 GW1 002 11 1 -- .- .. .. _. .. _.

01·11 01GW1102 14 1 1 .- .. 1 1 1 1

01·14 01GW1402 12 1 -- _. .. .. .. -- ..

01·15 01GW1502 15 t 1 -- .. 1 1 1 1

01·23 01 GW2302 ' 6 1 .. 1 1 .. .. .-
01-25 01 GW2502 13 1 1 -- .. ' 1 1 1 1

01-26 01 GW2602 7 1 -- .. .. .. .- .- ..

01C01 01GWC0102 8 1 -- .. -- _. .. -- .-

On02 01 GWT0202 9 1 1 1 1 1 1 1 1

On03 01 GWT0302 TSO 1 1 1 1 1 1 1 1

On04 01 GWT0402 TSO 1 1 1 1 1 1 1 1

OlT05 01 GWT0502 TSO 1 1 1 1 1 1 1 1

•
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TABLE 2

. .' .
GROUND WATEFl LABORATORY AND FIELD ANALYSISSCHEDULE,ROUND 2

MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE,INDIANA

PAGE20F2

Monitoring Well Sample Sample VOC(2) Metals(3) Gross Gross Chloride TOC<4) Dissolved Field

Location Identification Order(1) Alpha Beta gase5(5) Parameters(6)

Number

Field auality Control Samples

Trip Blanks .. .. 10 .. .. .. .. .. .. ..

Rinsate Blanks .. .. 4 .1 .. .. .. .. .. ..

Source Water Blanks .. .. 2 2 .. .. .. .. .. ..

Field. Duplicates .. .. 2 1 .. .. .. .. ..

MS/MSD --- ..- .. 1 . 1 .. .. .. .. ..

Totals - - 39 13 5 5 8 8 8 8

1 Well sample order is based on trichloroethene isoconcentration contours as of September 2001.
2 40 Code of Federal Regulations Part 264 Appendi1 11.
3 Target Analyte List metals plus Sr and Sn. Unfiltered sample will be analyzed for total metals. If turbidity of water is greater than S NTUs, a filtered

sample will also be collected and analyzed for dissolved metals.
4 Total organic carbon.
S Dissolved Gases - Methane, ethane, and ethene.
6 Includes field meaSUremElnts for monitored natural attenuation (MNA) parameters as follows:

Alkalinity, carbon dioxide, dissolved oxygen by test kit, iron(+2), manganese(+2), hydrogen sulfide, sulfide, sulfate, nitrate and nitrite.
All wells will have field measurements collected for well stabilization indicators as follows:
Dissolved oxygen, oxidation·reduction potential, pH, specific conductance, temperature, and turbidity.

"7 Samples designated for duplicate anlayses. "

Note: All wells will have field measurements collected for well stabilization indicators as follows:
•• Not applicable.
MS/MSDs - Matrix Spike/Matrix Spike Duplicates.
TBD - To be determined,

." •
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TABLE 3

FIELD SCREENING AND MEASUREMENTS
MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE, INDIANA

Parameter Equipment Method . Calibration --

Volatile Organics Perkin-Elmer Ph()tovac2020 SOP 12 Per Manufacturer
Photoionization Detector

pH, T~mperature. oxidation- YSI 6-Series Environmental SOP 13· Per Manufacturer
reduction potential. specific Monitoring System
conductance, dissolved
oxygen (water quality
parameters)(l)

Turbidity (water quality laMotte Turbidity Meter SOP 13 Per· Manufacturer
parameter) .

-Alkalinity, .c02. dissolved CHEMetrics Titrets Test Kit Instructions(3) Per Manufacturer
oxygen

H2S,:Fe+2, N03, N02, 804. HACH DR-BOO Colorimeter (or Test Kit Instructions(3) Per Manufacturer
S-2 (natural attenuation equivalent)

-parameters)
.-

Water-level Measurements -Heron Dipper~T (or equivalentfl SOP 10 Per Manufacturer

1 Reid measurements used to establish well stabilization prior to collecting ground wate~ samples..
. 2 Any electronic water-level indicator may be used with the capability of measuring to depths of 200 feet

3 Test kit instructions will be used to ensure that-the most current and applicable procedure is followed.
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TABLE 4

SURFACE WATER AND SEEP SAMPLES AND ANALYSES, ROUND 2
MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE, INDIANA

Location Sample VOC Field

10
(1) Parameters(2)

Number

01SW01 01SW0102 1 1

01SW02 01SW0202 1 1

01SW03(4) 01SW0302 1 1

01SW04 01SW0402 1 1

01SW05 01SW0502 1 1
01SP01 (3) 01SP0102 1 1
01SP02(3) 01SP0202 1 1

Field Quality Control Blanks·

Trip Blanks -- 1 --
Hinsate Blanks ._- --
Field Duplicates -- 1 --
MS/MSDs -- 1 --
Totals -- 10 7

1 Appendix IX.
2 Field parameters include pH,. specific conductance, turbidity,

temperature, dissolved oxygen (DO), and oxidation-reduction
potential (ORP). .

3 . Discretionary samples to be collected if seeps are located near the
MGBG.

4 Sample designated for duplicate analyses.

voe = volatile organic compound
MS/MSDs - Matrix Spike/Matrix Spike Duplicate.
-- Not Applicable .
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• TABLE 5

SEDIMENT LABORATORY ANALYSES, ROUND 2 .
MUSTARD GAS BURIAL GROUND
NSWC CRANE, CRANE, INDIANA
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Sample Location Sample Number VOC(l) Metals(2) Thorium(3)

018001 01800102 1 1 1

018003(4) 01800302 1 -- --
018009 01800902 1 -- --I

018010 01801002 1 -- --
018D11 01801102 1 -- --
018012 018D1202 1 -- --

.Field Quality Control Blanks

Trip Blanks -- 1 -- --
Rinsate Blanks -- 1 1 --
Field Duplicates -- 1 1 --
M8/M80s -- 1 1 --
Totals - 10 4 1

1 40 Code of Federal Regulations Part 264 Appendix IX..
2 Target Analyte List metals plus strontium and tin

. 3 Thorium-228, -230, 7232 isotopes.
4 8ample designated for duplicate analyses. .
MS/MSOs - Matrix 8pike/Matrix Spike Duplicate.
--NotApplicable Applicabl
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TABLE 6

SUMMARY OF ANALYTICAL METHODS, BOTTLEWARE,.PRESERVATIONS, AND HOLDING TIME REQUIREMENTS
MUSTARD GAS BURIAL GROUND·
NSWC CRANE, CRANE,INDIANA

PAGE 1 OF2

Analytical Method

AQUEOUS SAMPLES

Parameter Container Material Container VOlume(1) Preservation(2) Holding Time(3)

SW-8468260B Appendix IX Volatile Glass vial, Teflon-lined septa Two 40 mL Cool to 4°C; HCI to pH < 2; Zero 14 days to analysis

Organic Compounds headspace

ASK SOPs 147 and Dissolved gases (Methane, Glass vial, Teflon-lined septa Two 60 mL Cool to 4°C; HCI to pH < 2; Zero 14 days to analysis
175 ethene, and ethane) headspace

SW-8469056 Chloride Polyethylene bottle, plastic cap 250 mL Cool to 4°C 48 hours to analysis (nitrate,

nitrite, and ortho-phosphate); 28

days to analysis (chloride and

sulfate) .

SW-B463010A TAL Metals plus Strontium Polyethylerie bottle, plastic cap 1 L Cool to 4°C; HN03 to pH < 2 6 months to analysis except

followed by 601 OB- and Tin mercury which is 28 days to

trace or 6020, 7470A, analysis

and 7841

EPA 900 Gross Beta Polyethylene bottle, plastic cap 1 L Cool to 4°C; HN03 to pH < 2 6 months to analysis

EPA 900 Gross alpha Polyethylene bottle, plastic cap 1 L Cool to 4°C; HN03 to pH < 2 6 months to analysis

SW-8469060 Total Organic Carbon Polyethylene bottle, plastic cap 250 mL Cool to 4°C 28 days to analysis

SEDIMENT SAMPLES.

SW-846 8260B Appendix IX Volatile If dry then use 4 EnCore Samplers. If 4 5-gram Encores Cool to 4°C 14 days to analysis

Organic Compounds wet then .use Clear wide mouth glass jar (and 2 ounce for

percent moisture) or

4 ounce

SW-846 3050B (HCI TAL Metals plus Strontium Clear wide mouth glass jar 8 ounce Cool to 4°C 6 months to analysis except

option) followed by and Tin mercury which is 28 days to

601 OB-trace or 6020, analysis

7470A, and 7841

EPA 907 EMSL-LV- Isotopic Thorium (228, 230, Clear wide mouth glass jar .8 ounce Cool to 4°C 6 months to analysis

0539 March 1979 232)

• • •



•• •
TABLE 6

SUMMARY OF ANALYTICAL METHODS, BOITLEWARE, PRESERVATIONS, AND HOLDING TIME REQUIREMENTS
MUSTARD GAS BURIAL' GROUND
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF2

••

°C Degrees Centigrade
SM Standard Methods for the Examination of Water and Wastewater
EPA Chemical Methods for Analysis of Water and Waste
L liter .
mL milliliter .
SW Test methods for evaluating Solid Waste Physical/Chemical Methods
TAL Target Analyte List

1 Container volume may vary based on laboratory.
2 HCI = Hydrochloric acid; HN03 - Nitric acid
3 Measured from time of sample collection.
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STANDARD OPERATING PROCEDURE

NUMBER 01

BOREHOLE AND SOIL SAMPLE LOGGING

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the standard procedures and technical guidance on
.. . ;

the logging of soil cores collected at NSWC Crane.

" 2;0 FIELD FORMS AND EQUIPMENT

Knife

Ruler (marked in tenths and hundre?ths of feet)

Boring Log: An example of this form is attached.

Writing Utensil

3.0 RESPONSIBILITIES

A field geologist/engineer is responsible for supervising all boring activities and assuring that each

borehole"is properly and completely logged.

4.0 " PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING

To maintain a consistent classification of soil, it is imperative that the field geologist understands and

accurately uses the field classification system described in this SOP. This identification is based on visual

examination and manual tests.

4.1 " USCS Classification

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of

Classification is detailed in Figure 1 (attached to this SOP).

This method of classification identifies soil types on the basis of grain size and cohesiveness.

050215/P CTO 0158
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Fine-grained soils, or fines, are smaller than the No. 200 sieve and are. of two types: silt (M) and clay (C).

Some classification systems define size ranges for these soil particles; but for field classification

purposes, they are identified by their respective behaviors. Organic material (0) is a common component

of soil. but has no distinguishable size range; it is recognized by its composition. The careful study of the.

USCS will aid in developing the competence and consistency necessary for the classification of soils.

Coarse-grained soils shall be divided into categories: rock fragments, sand, or gravel. The terms sand

and gravel not only refer to the size of the soil particles but also to their depositional history. To insure

accuracy in description, the term rock fragments shall be used to· indicate angular granular materials·

resulting from the breakup of rock. The sharp edges typically observed indicate little or no transport from

their source area, and therefore the term provides additional information in reconstructing the depositi~nal

enVirOfll'l,·ent of the soils encountered. When the term "rockf~agments" is used it shall be f~lIowed by a
size designation such as "(1/4 inch<l>-1/2 inch<l»" or "coarse-sand ~ize" either immediately after the entry

.or in the remarks column. The USCS classification would not be affected by this variation in terms.

4.2 Color

Soil colors shall be described utilizing a single color descriptor preceded, whem necessary, by a modifier

to denote variations· in shade or color mixtures. A soil could therefore be referred to as "gray" or "light

gray" or "blue-gray." Because color can be utilized in correlating units between sampling locations, it is

important for color descriptions to be consiste,nt from one boring to another.

Colors must be described while the sample is still moist Soil samples shall be broken or split vertically to

describe colors. Samplers tend to smear the sample surface creating color variations between the

sample interior and exterior.

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors.

Mottling in soils usually indicates poor aeration and lack of good drainage.

4.3 Relative Density and Consistency ,

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.

Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere

well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together

when compressed).

•

•

•
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Granular soils are given'th.e USCS classifications GW, GP,GM, SW;SP, SM, GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency

as shown in the following table.

r
CONSISTENCY FOR COHESIVE SOILS

Consistency Standard Unc.onfined Field Identification
Penetration Compressive
Resistance Strength
(Blows per (Tons/Sq. Foot by

Foot) pocket
penetration)

Very soft otei 2 Less than 0.25 Easily penetrated several inches by fist

Soft 2 to 4 0.25 to 0.50 .Easily penetrated several inches by
thumb

Medium stiff 4to 8 0.50 to 1.0 Can be penetrated several inches by
.thumb with moderate effort

Stiff
.'

8 to 15 1.0 to 2.0 Readily indented by thumb but
penetrated only with great effort

Very stiff . 15 to 30 2.0 to 4.0 Readily indented by thumbnail

Hard Over 30' More than 4.0 . Indented with difficulty by thumbnail

. Cohesive soils are given the uses classifications Ml, MH, Cl, CH, Ol, or OH (see Figure 1).

The consistency of cohesive soils is determinea by hand by determining the resistance to penetration by the
. ,

thumb. The thumb determination methods are conducted .on a $elected sample of the soil, preferabiy the

lowest 0.5 foot of the sample. The sample shall be broken in half and the thumb pushed into the end of the

sample to determine the consistency. Do not determine consistency by attempting to penetrate a rock

fragment. If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard

soil. One of the other methods shall be used in conjunction with it. The designations used to describe the

consistency of cohesive soils are shown in the above-listed table.

4.4' Weight Percentages

hi nature, soils are comprised of particles of varying size and shape, and are combinations of the various

. grain types. The following terms are useful in the description of soil: .
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Terms of Identifying Proportion of the Defining Range of
Component Percentages by Weight

Trace o- 10 percent

Some 11 -30 percent

Adjective form of the soil type (e.g., "sandy") 31 - 50 percent

Examples:

• Silty fine·sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

• Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt.

.·Finesandy silt, trace Clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 1Opercent clay..

• Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percentcoarse ·sand.

4.5 Moisture

Moisture content is estimated in the field according to four categories: .dry, moist, wet, and ~aturated. In

dry soil, there appears to be little or no water~ Saturated samples obviouslytiave all the water they can

hold. Moist and wet classifications are somewhat subjective and often are determined by the individual's

judgment. A suggested parameter for this would be calling a soil wet if rolling it in the gloved hand or on

a porous surface liberates water, Le., dirties or muddies the surface. Whatever method is adopted for

describing moisture, it is important that the method used by an individual remains consistent throughout

an entire field activity.

4.6 Classification of Soil Grain Size for Chemical Analysis

It will be necessary to determine-the gross grain size classification of samples collected for chemical

analyses using the following table:

Gross Soil Grain USCS Description
Size Classification Abbreviation

Clay CL. inorganic clays of low to medium plasticity, gravelly clays, sandy
clays, silty clays, lean clays,

CH inorganic clays of high plasticity, fat clays

OH organic clays of medium to high plasticity, organic silts

Silt ML inorganic silts and very fine sands, rock four~ silty or clayey fine
sands with slight plasticity

OL organic silts and organic silty clays of low plasticity

MH inorganic silts, micaceous or diatomaceous fine sand or silty soils

•

•
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Gross Soil Grain USCS Description·
Size Classification Abbreviation

Sand SW well graded sands; gravelly sands, little or no fines

SP poorly graded sands, gravelly sands, little or no fines

SM silty sands, sand-silt mi~ures

SC clayey sands, sand-clay mixtures

4.7 PID READINGS

PID readings will be taken from the sampie; sampler breathing zone, borehole, and the driller's breathing

zone and will be recorded on the boring log.

.4.8 .. Summary of Soil Classification

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The

hierarchy of classification is as follows:

• Density and/or consistency

• • Color

• Plasticity (Optional)

• Soil types

• Moisture content

• Other distinguishing features

• Grain size

• Classification for chemical analyses

• PID readings

4.0 ATIACHMENTS

1. Figure 1 - Unified Soil Classification System

2. Boring Log

•
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UNIFIED SOIL CLASSIFICATION JUSCS)

(Excluding Particles Larger Than 3 Inches and Basing Fractions on Estimated Weights

COAR~E·t~I~~OILS More Than HaUof Materi8J is SMALLER Than No. 200 Sieve SizeMore Than Half of Maten is G .. an No. 200 Sieve Sizes

£fI.Ill6"L TY~ICAl NAMES (Exclud'ng Parti:les Larger'ftiin-3Inches and Basing Fractilns on~ed Weights) £fI.Ill6"L TYPICAl NAMES

roc9ClJres on rman NO. 40 til9Ve :;ae

"~K) W .. (~~~

G~!17.S ,=:~l1lIf1s~e~n;<Ie ~en ~velsl~reve~sand SI~~D None'IoSiigll Quk:k1o Slow Ino!!rviic&\Its and ve~ fIlT~~ lbur, silty(50%(+ >14'0 GRA~~LoW su unts 0 aI intelTTl9diate GW mixW. orno es.
Uqui:1 '~<50

None ML orc yrrt esands ilhs p ..
% nes pam:eslZes.

:~J:l;reslZe°faT=o GP' PQq~Ped 8,raveis, ~rave~ Medium to H'1l Nong~Very Medium. CL ~cIa~ low 10medium~, gravellys~es s eintenned e
mlSsng. mixtu ,little rnof"e . ,sandy s, silty clays, clays.

(H~~S) pg)~td-:S:S, =~~\ lJenll1K:9llJn GM I;il\'Yn9:'~~' poony graoeo graversana- SIltlIIo Medium Slow Slltlt OL' Organic slits and organic silt-days of low plasticity.silt ures.

-IaSl"..t,"e~ £~\ 8t\'tJOCatKln GC Ig~~~~y~~Per:oeo. ~~~~~SO
SlltllloMedium Slow 10 None SlIght 10 Med'lUm MH ~"sm'l l1)CllCllOuSO~l8lO!1ll1C8OUS neprocedures, ee L or s soils, elasbC s '.

soot~q~'0 ~~~eW ~~~~rBlJW~~~~fluftelTTl9diate SW ~~~%':ded sand, grevelly sands, little or High 10 Very High None. High CH Inorganic clays of high plasticity, fat clays.
plllbC esIZes.

L~~~eslZeora~o SP ~~~~:ded sands, grevelly sands, little Madiumlo Hiljl Nongg'wvery SIltlt 10 Medium OH Organic clays of med'lUffi 10 high plasticity.Slfes W entennediate s s
mlSSng.

SN.!DS W,"IN~S N~1astic fines (~i:1entifcaJlon SM S:IiXusands, poorly graded sand-silt ~§~rC ~~~ i:1en1ffied by oolor, odor, spongy leel and frequently by fibrous. PI Peat and otherOtganic solis
(H..h% mes p res, see /;\ L) m res.

:~uc,iUle~ £~~ ~~U1"'Kln . SC I~~~s.pooprocedures, ae

IAlI~Q.o.a..ry ~':SOh~~::>l!':' 1fSS~~<;!J",,,,,,en'ia;,, OIIWO groups are ues,.nau,u uYWlIIJl1ng group ')'lJlUU~., rur examp..,UYV""v, we" QI'lUOU greve...... J1lIX\Ura Willi ""-y U.lUOr.
sieve SIZes on IS are. . rd.

DENSITY OF GRANULAR SOILS

DESIGNATION STANDARD PENETRATION
RESISTANCE-BLOWSIFOOT

Very Loose Q-4

Loose 5-10

Medium Loose 11·30

Dense 31·SO

Very Dense Over SO

CONSISTENCY OFCOHESIVE SOILS

CONSISTENCY· UNC COMPRESSIVE STANDARD FIELD IDENTIFICATION MffilODS
STRENGTH PENETRATION

(TONSISQ. FT.) RESISTANCE-
: BLOWSIFOOT.

Very Soft Lass than 0.25 0102 Easily penetrated seve~ inches by fist

Soft 0.25100.SO 2104 Easily penetra1ed seve~ ncnes by thuntl.

Medium 81iff 0.50101..0 4108 Can be penetrated seve~ inches by thulTb.

Stiff 1.0102.0 810 15 Readily i1dented by thulTb.

Very Stiff 2.0104.0 151030 Raed'JIy ildented by thulTbnai.

Hard •MOre than 4.0 Over 30 Indented wiIh dilficlJlty by thulT'bnalJ.



050215/P

ATTACHMENT 2

BOR1NG LOG

II

NSWCCrane.
Round 2 SAP

Revision: 0
Date: May 2002
Section SOP 01

Page 7 of 7

CTO 0158

•

•

•



• When rock coring, enter rock brokeness.

•• Include monitor reading .in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: -----....,...---.....;;----------------

PID/FID Reading (ppm

Page_of_

Drilling Area __
Background (ppm):I__

Remarks

u
s
c
s

WeIlI.D. #: _

BORING No.:
DATE:
GEOLOGIST:
DRILLER:

No

BORING LOG

MATERIAL DESCRIPTION

Yes

sample Lithology
Recovery Cl\ange .

I (Depth/Ft.)
sample or
Length SCreened

Interval

Depth Blows I
(Ft) 6" or RO
or (%)

Run
No.

Converted to Well:

sampi
No. an
Type 0

·ROD

[1=1::) Tetra Tech NUS, Inc..

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: -----------DRILLING RIG:
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STANDARD OPERATING. PROCEDURE

. NUMBER 02

DRILLING AND GEOLOGIC LOGGING OF BOREHOLES IN ROCK

1.0 PURPOSE

This procedure describes the methods and equipment necessary to drill rock borings and identify the

equipment, sequence of events, and appropriate- methods necessary ,to. obtain rock cores and prepare

boring logs during drilling activities. Two types.of drilling methods wilf be, used to advance boreholes in

. rock:

• Diamond coring equipment might be used to core the entire depths of the boreholes. NX or similar

.size diamond core barrels will be used to collect 2to 3 inch diameter continuous rock core. These

cores will be used to describe the lithologic characteristics and fracture distributions in the .

Pennsylvanian-age bedrock.

• Air-rotary drilling will be used to ream out to a larger diameter borehole upon completion of coring.

The holes need to be reamed to about 6 to 8 inches in diameter in order to install 6-inch diameter

steel isolation casings and 2-inch diameter monitoring wells.

•

,2.0 RESPONSIBILITIES'

, ,

Field Operations leader (FOll - The FOl is responsible for coordinating all on-site personnel and for

providing technical assistance,' when required. The FOl, or designee, will coordinate and lead all
. .

activities and will ensure the availability and maintenance of all matelrials/equipment. The FOl is

responsible for the completion of all field activities, field and chain-of-cu'stody documentation; will assume

custody of all samples; and will ensure the proper handling and shipping of samples. The FOl is a highly

experienced environmental professional who will report directly to the TtNUS TOM.' Specific FOl

responsibilities include the following:

. .
• Function as a communications link between field staff members, the Site QA/QC Advisor, Site Safety

Officer, the Site Manager, and the TOM.

• Oversee the mobilization and demobilization of all field equipment and subcontractors.
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• Coordinate and manage the Field Technical Staff.

• Adhere to the work schedules provided by the TOM.

• Bear responsibility for maintenance of the site logbook and field record keeping.

• 'Initiate field task modification requests, when necessary.

• Identify and resolve problems in the field, resolve difficulties in consultation with the NSWC Crane

Site Manager, implement and document corrective aGtion procedures: and provide communication

between the field team and upper management.

. .

. Field Geologist - The field geologist is responsible for ensuring that standard and approved drilling

procedures are followed. The field geolog'ist willgene~ate a· detailed boring log for each borehole. This

··Iog. shall include a description of geologic materials, samples (if any), method of sampling; and other

pertinent information and observations that may be obtained during drilling.

Determination of the exact location for borings is the responsibility of the field geologist The final location

for drilling must be properly documented on the boring log. The general area in which the borings are to

be located will be shown on a site map included in the Work Plan and/or Sampling and Analysis Plan.

. Any deviation from this location will be discussed with the TOM prior to commencing drilling operations.

Drilling Subcontractor - Qperates under the supervision of the FOL.Responsible for supplying all

services (including labor), equipment and material required to perform the drilling and well installation

program, as well as maintenance and quality control of such required equipment except as stated in

signed and approved subcontracts.

The driller must report any major technical problems encountered in the field to the FOL within 24 hours

of determination, and must provide advance written notification of any changes in field procedures,

describing and justifying such changes. No such changes shall be made unless requested and

authorized in writing by the FOL (with the concurrence of the Project Manager). Depending on the

subcontract, the Project Manager. may .need to obtain written authorization from appropriate

administrative personnel before approving any changes.

•

•
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The drilling subcontractor is responsible for following decontamination procedures specified for drilling

and coring equipment specified in the project plan documents. The FOL will oversee the in-field

equipment decontamination procedures to confirm compliance with the appropriate SOP and specific

requirements of the NSWC Crane Environmental Department. Upon completion of the work, the driller is

.responsible for demobilizing all equipment, cleaning up any materials deposit~d Qn site during drilling

operations, and properly backfilling any open borings.

3.0 PROCEDURES

3.1 General

The purpose of drilling boreholes is:

• To determine the type, thickness, and certain physical and chemical properties of the soil, water and

rock strata which under.liethe site, and

• . to install monitoring wells or piezometers.

All drilling and sampling equipment will be cleaned between samples and borings using appropriate

decontamination procedures. Unless otherwise specified; it is generally advisable to· drill borings at

"clean" locations first, and at the most contaminated locations last, to reduce the risk of spreading

contamination between locations. All borings must be logged by the site geologist as they proceed."

3.2 Rock Coring

Drilling is done by rotating and applying downward pressure to the drill rods and drill bit. The drill bit is a

circular, hollow, diamond-studded bit attached to the outer core barrel in a double-tube core barrel. The

use of single-tube core barrels is not recommended,as the rotation of the barrel erodes the sample and

limits its use for detailed geological evaluation. Water or air is circulated down through the drill rods and

an~ular space between the core barrel tubes to cool the bit and remove the cuttings. The bit cuts a core

out of the rock which rises into an inner barrel mounted inside the outer barrel. The inner core barrel and

rock core are removed by lowering a wire line with a coupling into the drill rods, latching onto the inner
. .

barrel and withdrawing the inner barrel. A less efficient variation of this method utilizes a core barrel that

cannot be removed without pulling all of the drill rods. This variation is practical only if less than 50 feet of. \.

core is required. When coring rock, the speed of the drill and the drilling pressure, amount and pressure

of water, and length of run can be varied to give the maximum recovery from the rock being drilled.
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Advantages of core drilling include:

• Undisturbed rock cores can be recovered for examination and/or testing.

• In formations in which the cored hole will remain open without casing, water from the rock fractures

may be recovered from the well without the installation of a well screen and gravel pack.

.• Formation logging is extremely accurate.

• Drill rigs are relatively small and mobile.

Disadvantages include:
, .

• Water or ~ir:is needed for drilling.

• Coring is slower than rotary drilling (and more expensive).

• Depth to water cannot accurately be determined if water is used for drilling.

• The size of the borehole is limited.

.This drilling method, is useful if accurate determinations of rock lithology are desired or if open wells are to

be instailed into bedrock. To install monitoring wells in coreholes, the hole will be reamed out to the •

proper size after boring, using air rotary drilling methods. Rock coring enables a detailed assessment of

borehole conditions to be made, showing precisely all lithologic changes and characteristics. Because

·coring is an expensive drilling method', it is commonly used for shallow studies of 500 feet or less, or for.

specific intervals in the drill hole that require detailed logging and/or analyzing. Rock coring can,

however, proceed for thousands of feet continuously, depending on the size of the drill rig, and yields

better quality data than air-rotary drilling, although at a substantially reduced drilling rate.

Borehole diameter can be drilled to various sizes, depending on the information needed. NX,or a similar

size (2 to 3 inch diametercore recovery), will be used for the MGBG investigation.

A temporary steel casing will be used to seal off the overburden prior to drilling the bedrock. Begin the

core drilling using a double-tube swivel-core barrel of the desired size. After drilling no more than 10 feet

(3 m), remove the core barrel from the hole and take out the core. If the core blocks the flow of the

drilling fluid during drilling, remove the core barrel immediately.

Since rock structures and the occurrence of bedding planes, porosity type/distribution, and fracture

patterns are among the most important items to be detected and described, take special care to obtain

and record these features. If such broken zones or cavities prevent further advance of the boring, one of •
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the following three steps shall betaken: (1) cement the hole; (2) ream and case; or (3) case and advance

with the next smaller size core barrel, as conditions warrant. ,

3.3 Rock Core Management and Labeling,

Once the core barrel has been recovered, the rock core shall be carefully removed from the barrel, placed

, 'in a core tray (previously labeled "top" and "bottom" to avoid confusion), classified,' and measured for

percentage of recovery as well as the rock quality designation (ROD). Each core shall be described,

classified, and logged using a uniform system.

Rock cores shall be placed in the sequence of recovery in well-constructed wooden or cardboard boxes

provided by the drilling contractor. Rock cores from two 'different borings shall not be placed in the same
, '

core box. The' core boxes shall be constructed to accommodate at lea~t 20 linear feet of core in rows of

approximately 5 feet each. Wood partitions shall be placed at the end of each core run. The depth from

the surface of the boring to the top and bottom of the drill run and run number shall be marked on the

wooden partitions with indelible ink. These blocks will :serve to separate successive core runs and

indicate depth intervals for each run. The order of placing cores shall be the same in all core boxes.

Rock core shall be placed in the box so that, when the box is open, with the inside of the lid facing the

observer, the top of the cored interval contained within the box is in the upper left corner of the box, and

the bottom of the cored interval is in the lower right corner of the box. The top and bottom of each core
, ,

obtained and its true depth shall be clearly and permanently marked on each box. The width of each row

must b,e compatible with the core diameter to prevent lateral movement of the core in the box. Similarly,

an empty space in a row shall be filled with an appropriate filler material or spacers to prevent longitudinal

movement of the core in the box.

The inside and outside of the core-bo)( lid shall be marked by indelible ink to show all pertinent data on,

the box's contents. At a minimum, the following information shall be included:

Project name

Project number

Boring number

Run numbers

Footage (depths)

Recovery

ROD (%)

Box number and total number of boxes for that boring (Example: Box 5 of 7)
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Contact person's name and telephone number.

For easy· retrieval when core boxes are stacked, the sides and ends of the box shall also be labeled and

include project number, boring number, top and b()ttom depths of core and box number.

.Prior to final closing of the core box, a photograph of the recovered core and the labeling on the inside

cover shall be taken. If moisture content is not critical, the core shall be wetted and wiped clean for the

photograph. (This will help to show true colors and bedding features in the cores).

3.4 Air Rotary Drilling

Air-rotary drilling is a method of drilling where the drill rig simultaneously turns and exerts a downward

pressure on the drilling rods and bit while· Circulating compressed air down the inside of the drill rods,

around the bit, and out the annulus of· the borehole. Air circulation serves to both cool the bit and remove

the cuttings from the borehole.

Advantages of this method include:

• The drilling rate is high (even in rock)

• The cost·per foot of drilling is relatively low

• Air-rotary rigs are common in most areas

• No drilling fluid is required (except when water is injected to keep down dust)

. • The borehole diameter is large, to allow room for proper well installation procedures

Disadvantages to using this method include:

• Formations must be logged from the cuttings that are blown to the surface and thus the depths of

materials logged are approximate

• Air blown into the formation during drilling may "bind" the formation and impede well development and

natural groundwater flow

• In-situ samples .cannot be taken, unless the hole is cased

• Air-rotary drill rigs are large and heavy

• Large amounts of Investigation Derived Waste (lOW) may be generated which may require

containerization, sampling, and off"site disposal.

•

•
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-,

These procedures provide descriptions of the standard techniques for borehole and sample logging.

,These, logging techniques shall be used for· each boring to provide consistent descriptions of subsurface

. lithology. While experience is the only method to develop confidence and accuracy in the description of

soil and rock, the field geologist/engineer can do a goo~ job of classification by careful, thoughtf~I·'

observation and by being consistent throughout the ,classification procedure.

The classification of soil and rocks is one 'of the. most important jobs of the field geologist/engineer. To

maintain a consistent flow of information, it is impera,tive that the field geologist/engineer understand and

accurately use the field classification system described in this SOp. This identification is based on visual

. examination and manual tests.

4.1 Required Field Forms arid Equipment

When logging soil and rock samples. the geologist or engineer should be equipped with the following:

Rock hammer

Knife

" Camera

10% Dilute hydrochloric acid (HCI)

Ruler (marked in tenths and hundredths of feet)

Hand Lens

Writing'utensil with indelible'ink

Field logbook

Soil/rock classification sheets

4:2 Classification of Rocks

Claystone - Very fine-grained rock made up' of particle less than 1/256mm in diameter. Fractures

irregularly.

Very smooth to touch. Generally has irregulariy spaced pitting on surface of drilled' cores.

Shale - A fissile very fine-grained rock with particles less than 1/256mm in diameter. Fractures along

bedding

• planes.
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Limestone - Rock made up predominantly of calcite (CaC03, which is mainly fossilized animal and plant

debris). Effervesces strongly upon the application of dilute hydrochloric acid.

Coal- A very dark colored rock consisting mainly of organic (mainly fossilized plant debris) remains.

Others - Numerous other sedimentary rock types are present· in lesser amounts in the stratigraphic

record.

The local abundance of any of these rock types is dependent upon the depositional history of the area.

Conglomerate, h~lite, gypsum, dolomite, anhydrite, lignite, etc; are some of the rock types fou'nd in lesser

amounts.

In c1~ssifying a' sedimentary rock the' following hierarchy. shall be noted: Rocks are grouped into three

main divisions: sedimentary, igneous and metamorphic. Sedimentary rocks are by far the predominant

type exposed at the earth's surface and are the only type present at NSWC Crane. The following basic
. .

names are applied to the types of rocks found in sedimentary sequences:

Sandstone -Made up predominantly of granular materials ranging between 1/16 t02 mm in diameter.

Siltstone - Made up of granular materials between 1/16 to 1/256 mm in diameter. Fractures irregularly.

Medium thick to thick bedded.

Rock type

Color

Bedding thickness

Hardness

Fracturing

Weathering

Other characteristics

4.2.1 Rock Type

As described above, there are numerous' types of sedimentary rocks. In most cases, a rock will be a

combination of several grain types, therefore, a modifier such as a sandy siltstone, or a silty sandstone

can be used. The modifier indicates that a significant portion of the rock type is composed of the

modifier. Other modifiers can include carbonaceous, calcareous, siliceous, fossiliferous, etc.

•

•
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Grain size .is the basis for the classification of clastic (sandstones, siltstones, and shales) sedimentary

rocks. Figure 4 is the Udden-Wentw6rth classification that will be assigned to sedimentary 'rocks. The

individual boundaries are slightly different than the USCS subdivision for soil classification. For field

determination of grain sizes, a ·scale can be used for the coarse grained rocks. Alternatively, the division

between siltstone and shale may be measurable in the field by the use of a h~md lens. If the grains

cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a siltstone.· If the

grains are not distinguishable with a hand lens, the rock is a shale.

. . GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name Grain Size Diameter

Cobbles >64mm

Pebbles 4- 64 mm

Granules 2-4mm

Very Coarse Sand 1 -2 mm

Coarse Sand 0.5 ~ 1·mm

Medium Sand 0:25 - 0.5 min

Fine Sand· 0.125 - 0.25 min

Very Fine Sand 0.0625 - 0.125 mm

Silt 0.0039 - 0.0625 mm

.After Wentworth, 1922

·4.2.2· Color

•

The color of a rock can be determined ina similar manner as for soil samples. Rock core samples shall

be classified while wet, when possible, and air cored samples shall be scraped clean of cuttings prior to

color classifications. Soil colors shall be described utilizing a single color desc~iptor preceded, when

necessary, by a modifier to denote variations in shade or color l11ixtures. A soil could therefore be

referred to as "gray" or "light gray" or "blue-gray." Since color can be utilized in correlating units between

sampling locations, it is important for color descriptions to be consistent from one boring to another.

4.2.3 Bedding Thickness

The bedding thickness designations listed below will also be used for rock classification.
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BEDDING THICKNESS CLASSIFICATION

Thickness Thickness
(metric) (Approximate 'Classification

English Equivalent)

'.> 1.0 meter > 3.3' Massive

30 cm - 1 meter 1.0' - 3.3' Thick Bedded

10cm -'30 cm 4" - 1.0' Medium Bedded

3 cm - 10 cm 1" - 4" Thin Bedded

1 cm - 3 cm 2/5',' - 1" Very Thin Bedded

3 mm -1 cm 1/8" - 2/5" Laminated

1 mm-3mm 1/32" - 1/8" Thinly Laminated

<1 mm <1/32" Micro Laminated

(Weir, 1973; Ingram, 1954)

4.2.4 Hardness

The hardness of a rock is a function of the compaction; cementation, and mineralogical composition of

the rock. A relative scale for sedimentary rock hardness is as follows: •

Soft - Weathered, considerable erosion of core, easily gouged by screwdriver, scratched by fingernail.

Soft rOck crushes or deforms under pressure of a pressed hammer. This term is always used for the

hardness of the saprolite (decomposed rock which occupies the ione between the lowest soil horizon and

firm bedrock).

Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly edges from

single hammer blow.

Medium hard - No core erosion, easily scratched by screwdriver, or breaks with sharp edges from single

hammer blow. \

Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot be scratched

with screwdriver.

Note the difference in usage here of the works "scratch" and "gouge." A scratch shall be considered a

slight depression in the rock (do not mistake the scraping off of rock flour from drilling with a scratch in the •

rock itself), while a gouge is much deeper.
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Fracturing

RQD % = r/I x 100

r = Total length of all pieces of the lithologic unit being measured, which are greater than

. 4 inches length,. and have resulted from natural breaks. Natural breaks include

slickensides, joints, compaction slicks, bedding plane partings (not caused by drilling),

friable zones, etc.

= Total length of the coring run.

e

e

4.2.6 Weathering

The degree of weathering is a significant parameter that is important in determining weathering profiles

and is also useful in engineering designs. The following terms can be applied to distinguish the degree of

weathering:

Fresh - Rock shows little orno weathering effect. Fractures or joints have little or no staining and rock

has a bright appearance.

Slight - Rock has some staining which may penetrate several centimeters into the rock. Clay filling of

joints may occur. . Feldspar grains may show some alteration. Oxidation and weathering may be The

degree of fracturing or brokenness of a rock ·is described by measuring the fractures or joint spacing.

After eliminating drilling breaks, the average spacing is calculated and the fracturing is described by the

following terms:

Very broken (V.BA.) - Less than 2-inch spacing between fractures

Broken (BA.) - 2-inch to 1-foot spacing between fractures

Blocky (BL.) - 1- to 3-foot spacing between fractures

Massive (M.) - 3 to 1G-foot spacing between fractures

The structural integrity of the rock can be approximated by calculating the Rock Quality Designation

(RQD) of cores recovered. The RQD is determined. by adding the total lengths of all pieces exceeding

.- 4 inches and dividing by the total length of the coring run, to obtain a percentage.
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Method of Calculating ROD

(After Deere, 1964)

accentuated along fractures and should be noted.

Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened due to

weathering and can be easily broken with hammer.

Severe - All rock including quartz grains is stained; Some of the rock is weathered to the extent of

becoming a soil. Rock is very weak.

4.2.7 Other Characteristics

The following items shall be included in the rock description:

Description of contact between tWo rock units. These can be sharp or gradational.

• Stratification (parallel, cross stratified).

• Description of any filled cavities or vugs.

.• Cementation (calcareous; siliceous, hematitic).

• Description of any joints or open fractures.

• Observation of the presence of fossils.

• Notation of joints with depth, approximate angle to horizontal, any mineral filling or coating, and

degree of weathering.

• PID readings will be taken from the entire length of the core, the sampler breathing zone, borehole,

and the driller's breathing zone and will be recorded on the boring log.

•

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy

machine for report presentation. The data shall be kept current to provide control of the drilling program •

and to indicate various areas requiring special Consideration and sampling.
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•

•

The followi.ngterms are used to further identify rocks: .

Seam - Thin (12 inches or less), probably continuous layer.

Some - Indicates significant (15 to 40 percent) amounts of the accessory material. For example, rock

. composed of seams of sandstone (70 percent) and shale (30 percent) would be "sandstone ~- some shale

·seams."

Few ~ .Indicates insignificant (Q to 15 percent) amounts of the accessory material. For example, rock

composed of seam' of sandstone (90 percent) and shale (10 percent) would be "sandstone -- few shale

seams."

Interbedded "Used to indicate thin or very thin alternating seamS'of material occurring in approximately'

equal amounts. For example, rock composed of thin alternating seams of sandstone (50 percent) and

shale (50 percent) would be "interbedded sandstone and shale."

Interlayered Used to indicate thick alternating seams of material occurring in approximately equal

amounts.

4.2.9 Abbreviations

Abbreviations may be .used in the description of a rock. However, they s.hall be kept ata minimum.

Following are some of the. abbreviations that may be used:

c - Coarse Lt - Light VI - Vellow

Med - Medium BR - Broken Or - Orange

F - Fine BL - Blocky SS - Sandstone

V - Very M - Massive Sh - Shale

SI - Slight Br - Brown LS - Limestone

Occ - Occasional BI - Black Fgr - Fine-grained

Tr - Trace
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5.0 BORING LOGS AND DOCUMENTATION

This section describes in more detail the procedures to be used in completing boring logs in the field.

Information obtained from the preceding sections shall be used to complete the logs. A sample boring log

is attached atthe end of this SOP.

The field geologist/engineer shall use this example as a guide in·completing each boring log. Each boring

log shall be fully described by the geologist/engineer as the boring is being drilled. Every sheet contains

space for 25 feet of log. Information regarding classification details is provided either on the back of the

bo~ing log or on a separate sheet, for field use. All data shall be written· directly on the boring log.

Additional ~otes may be entered in a field notebook if more space is needed.

5.1 Remarks Column

The following information shall. be entered under the "Remarks" column and shall include, but is not
. .

. limited to', the following:'

, Moisture - ,estimate, moisture content using the following terms - dry, moist, wet and •

saturated. These terms are determined by the individual. Whatever method is used to

determine moisture, be consistent throughout the log.

Angularity - describe angularity of coarse grained particles using the terms angular,

subangular, subrounded, or rounded. Refer to ASTM 0 2488 or Earth Manual for criteria'

for these terms.

Particle shape - flat, elongated, or flat and elongated.

Maximum particle size or dimension.

Water level observations.

Reaction with Hel - none, weak; or strong.

Additional comments:

•
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Indicate presence of mica, caving of hole, when water was encountered, difficulty in

drilling, loss or gain of water.

Indicate odor and Photoionization Detector (PID) or radiation meter readings.

Indicate any change in lithology by drawing a line through the lithology change column

. and indicate the depth. This will help when cross-sections ;:ire subsequently constructed.

At the bottom of the page indicate type of rig, drilling method, 'hammer$ize and drop, and

any other useful informatiOn (Le., borehole size, casing set,Gh~nges in drilling method).

Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to 8 from the bottom of

each sample to the top of the next sample to indicate consistency of material from

sample to sample, if the material is consistent. Horizontal lines shall be drawn if there is

a change in lithology, then vertical lines drawn to that point.

indicate screened interval of well, as needed,' in the lithology column. Show top and

. bottom of screen. Other details of well construction are provided on the well construction

forms.

5.2 Rock Classification

Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate core run depths

by drawing coring run lines (as shown) under the first and fourth columns on the log sheet. Indicate ROD,

core run number, ROD percent, and core recovery under the appropriate columns.

Indicate lithology change by drawing a line at the appropriate depth as explained above.

Rock ha~dness isentered under designated column using terms as described on the back of the log or as

explained earlier in this section.

Enter color as determined while the core sample is wet; if the sample is cored by air, the core shall be

scraped clean prior to describing color.
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Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks use terms as

described in Section 5.3. Again, be consistent in classification .. Use modifiers and additional terms as

needed. F()r igneous and metamorphic rock types use terms as described in Sections 5.3.8.

Enter brokenness of rock or degree of fracturing under the appropriate column using symbols VBR, BR,

.BL, or M as explained in Section 5.3.5 and as noted on the back of the Boring Log.

The following information shall be entered under the remarks column. Items shall include but are not

limited to the following:

Indicate depths of joints, fractures and breaks and also approximate to horizontal angle

(such as high, low), Le., 70° angle from horizontal, high angle.

Indicate calcareous zones, description of any cavities or vugs.

. . Indicate any loss or gain of drill water.

Indicate drop of drill tools or change in color of drill water.

Remarks at the bottom of Boring Log shall include:

Type and size of core obtained.

Depth casing was set.

Type of rig used.

As a final check the boring log shall include the following:

Vertical lines shall be drawn as explained for soil classification to indicate consistency of

bedrock material.

If applicable, indicate screened interval in the lithology column. Show top and bottom of

screen. Other details of well construction are provided on the well construction forms.

5.3 Classification of Soil and Rock from Drill Cuttings

The previous section. describe procedures for classifying rock samples when cores are obtained.

However, some drilling methods (air/mud rotary) may require classification and borehole logging based

on identifying drill cuttings removed from the borehole. Such cuttings provide only general information on

subsurface lithology. Some procedures that shall be followed when logging cuttings are:

•

•
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Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary drilling) to obtain

a cleaner sample, place the sample into a small sample bottle or "zip lock" bag for future reference, and

label the jar or bag (Le. hole number, depth, date, etc.). Cuttings shall be closely examined to determine

general lithology.

Note any change in color of drilling fluid or cuttings, to estimate changes in lithology.

Note drop or chattering of drilling tools or a change in the rate of drilling, to determine fracture locations or

lithologic changes. ,

Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify potential fracture

zones.

Record this and any other useful information onto the boring log.

This logging provides a general description of subsurface lithology and adequate information can be

obtained through careful observation of the drilling process. It is recommended that split-barrel and rock

core sampling methods be used at selected boring locations during the field investigation to provide

detailed iilformationto supplement the less detailed data generated through borings drilled using air/mud

rotary methods.

5.4 Review

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include:

Checking for consistency of all logs.

Checking for conformance to the guideline.

Checking'to see that all information is entered in their respective columns and spaces.

'Originals of the boring logs shall be retained in the project files.

6~ REFERENCES

,Unified Soil Classification System (USCS).
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Earth Manual, U.S. Department of the Interior, 1974.
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W. L.. Acker III, 1974. Basic Procedures for Soil Sampling and Core Drilling. Acker Drill Co., Inc.,

Scranton, Pennsylvania.

7.0 ATTACHMENTS

1. Boring Log"
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DRILLING RIG:
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STANDARD OPERATING PROCEDURE

NUMBER 03

MONITORING WELL INSTALLATION

1.0 PURPOSE

This procedure provides general guidanc!=l and information pertaining to proper design and installation of

ground water monitoring wells. The methods described herein are specific for monitoring well

construction at the NSWC Crane. Guidelines by South Division, Naval Facilities Engineering Command,

(South Div NavFac, 1997) and the State of Indiana regulatory requirements in Article 16 Water Well

Drillers of Chapter 310 of the Indiana Annotated Codes (310 lAC 16) should be ~onsulted.

2.0 RESPONSIBILITIES

Driller - The 'driller provides adequate and 9perable equipment, sufficient quantities ~f materials, and an

experienced and efficient labor force capable of performing all phases of proper monitoring well

installation and construction. The drilling contractor personnel must have all of the health and safety

.training required to perform the work, as specified in the Health and Safety Plan.

Field Geologist - The field geologist supervises and documents well installation and construction

performed by the driller, and insures that the screen interval for each monitoring well is properly placed to·

·provide representative groundwater data from the monitored ,interval. Geotechnical engineers, field

technicians, or other suitable trained personnel may also serve in this capacity.

3~0 REQUIRED EQUIPMENT/ITEMS

The following list includes equipment and items required for monitoring well installation:

Health and safety equipment as required by the HASP and the Site Safety Officer.

Well drilling and installation equipment with associated materials (typically supplied by the driller):

. .
Hydrogeologic equipment (weighted engineer's tape, water level indicator, retractable engineer's rule,

electronic calculator, clipboard, mirror and flashlight - for observing downhole activities, paint and ink
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marker for marking monitoring wells, sample jars, well installation forms, boring logs, soil sample log

forms, chain-of-custody records, sample coolers with ice, and a field notebook).

4.0 WELL DESIGN AND CONSTRUCTION

New wells will be installed only with Navy concurrence. Based on observations and information gathered

during the drilling of each hole, the total depth of the hole and the placement of the well screen will be

determined at the discretion of the field geologist or the FOL. The decision concerning the monitored

interval and well depth will be based on the following (and possibly other) information collected while the

well bore is being drilled and logged:

• The specific depths where poorly-cemented sandstone units, fractured rock, or other permeable rock

zones are encountered,

• The specific depths where above-average rates of ground water were brought to the surface during

drilling,

• The specific depth interval where contaminants (Le., VOCs); if any, are encountered during drilling.

All of this information will be recorded on the borehole log as the hole is drilled.

Overburden drilling followed by diamond coring (if necessary) will be performed at borehole locations.

For each well, the coring will proceed to the final depth of the borehole. Once the coring has been

completed and the core has been logged, then the hole will be reamed out with a 6 to 8-inch diameter air

rotary bit. The air rotary equipment must have a filter on the compressed air line going to the borehole to

prevent oil and other organics from being introduced. Once the hole has been completed to depth, the

boring shall be cleaned out using the compressed air of the rig. Note: all drilling equipment must be

decontaminated before it is placed in a borehole.

A 6-inch diameter steel isolation casing will be installed and pressure grouted in the deep wells to seal the

upper groundwater from deep groundwater. The grout will be allowed to cure for a minimum of 24 hours

before resuming coring and reaming to the total depth of the borehole.

All monitoring wells will be constructed of schedule-40, flush-joint threaded, 2-inch 10 PVC riser pipe and

flush.joint threaded, factory slotted well screen with a threaded end cap. The well screens will be factory

slotted to O."020-inch size. Each section of well casIng 9ind screen shall be National Sanitation

•

•
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.Foundation (NSF) approved. Well screens will be 10-feet long, but may be longer or shorter based on the

subsurface conditions encountered. A PVC cap will be placed on the bottom and will also be flush

threaded. Thermoplastic pipe shall comply with ASTM F-480 (198t). Other means of joining casings

using glue, gaskets, pop rivets or screws are not allowed. The screen shall pass no more than 10

percent of the pack material, or in-situ aquifer material.

. Monitoring wells will be installed immediately upon completion of drilling. A well screen section with
. .

bottom cap and the proper amount of riser pipe will be assembled and lowered down the borehole:

Spacers may be used to ensure that the casing and screen are· centered and are aligned straight. Clean

silica sand pack will be installed through. the borehole. The sand pack will be extended from· 0.5 feet

below the well screen to 2.0 feet above the top of the well screen. Clean silica sand of U.S. Standard

Sieve Size No. 20 to 40 will be used.

A minimum 2-foot thick bentonite pellet seal will be installed above the filter pack and allowed to hydrate.

as determined by field geologist before grout is added above the seal. Only 100-percent, certified pure,

sodium bentonite will be used for well construction. The depths of backfill materials will be constantly .

monitored during well installation using a weighted stainless steel or fiberglass tape measure..

The remaining annulus above the hydrated bentonite seal will be backfilled to the surface using a tremie

pipe, with a 20:1 cementlbentonite grout. A maximum-of 10 gallons of water per 94-pound bag of Type-1
. .' ~

cement will be used. The grout mixture should be blended inan above-ground rigid container or mixer to

produce a thick lump-free mixture.

Bentonite expands by absorbing water and provides a seal between the screened interval and the

overlying portion of the annular space and formation. Cement-bentonite grout is placed on top of the

bentonite peilets extending to the surface. The grout effectively seals the well and eliminates the

possibility for surface infiltration reaching the screened interval. Grouting also replaces material removed

during drilling and prevents hole collapse and subsidence around the well. A tremie pipe should be used

to introduce grout from the bottom of the hole upward, to prevent bridging, and to provide a better seal.

However, in shallow boreholes that don't collapse, it may be more practical to pour the grout from the

surface without a tremie pipe.

When the well is completed and grouted to the surface, a protective steel surface casing is placed over

the top of the well. The finished well casing shall extend at least 2 ft above the ground level. This casing

will have a cap that will be locked to prevent vandalism. A Vent hole shall be provided in the cap to allow

venting of gases and maintain atmospheric pressure as water levels rise or fall in the well. The protective
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casing has a larger diameter than the riser pipe and is set into the wet cement grout over the riser upon

completion. In addition, one hole is drilled just above the cement collar through the protective casing

which acts as a weep hole for the flow of water which may enter the annulus during well development,

. purging, or sampling.

Four barrier posts shall be placed at the corner of a 3 foot by 3 foot by 6 inch thick concrete pad located

at the ground surface.

5.0 DOCUMENTATION OF FIELD ACTIVITIES

A critical part of monitoring well installation is recording of significant details and events in the site

logbook, on field forms, and a field logbook.
. _/.'

All wells installed by the TtNUS must be registered with the TtMNUS WOUTHDIV Program Management

Office (PMO) geologist. The PMO geologist will request that the Navy prepare well tags for the wells~

The following information must be supplied to the PMO geologist for each well as soon as this information

is known:

Tag number

Installation Name (Le., NSWC Crane)

Contract Task Order number

TtNUS project number

Well identification number

Date installed

Installer (Le., TtNUS)

Total well depth

Screened interval

Elevation (Top of casing)

Northing coordinate (ft)

Easting coordinate (ft)

Survey coordinate reference system

Information point of contact.

•
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["n::]Telra Ted! NUS, Inc. BEDROCK

MONITORING WELL SHEET

WELL No.:

PERMIT No:

• PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

DRILLING Co.:

DRILLER:

DRILLING METHOD:

DEV. METHOD:

BORING No.:

_____. DATE COMPLETED:

NORTHING:

EASTING:

• .-------, .---+-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
1..----+- Elevation of Top of Riser:

.---+-- I.D. of Surface Casing:

I.D. of Riser:

Type of Backfill:

Type of Riser:

I

I

I
7

I

Type of Surface Casing: ------

.'
Elevation / Depth of Top of Fine Sand:
Elevation / Depth of Top of Filter Pack:
Elevation / Depth of Top of Screen:

.--t--- Borehole Diameter:

Elevation / Depth Top of Seal:

'~~i= Elevation / Depth Top of Bedrock:

¢ Type of Seal: _

Type of Surface Seal:

:A..l'''--+--I.D. of Permanent Casing:._-----

Ground Elevation =

Datum MSL:

•

Type of Screen:

SlotSize x Length:·m...• ••••; ID. of Sc'een

f ~~..~j -+-_ Type of Filter Pack:

111

1
+----+- ::::.~:~::~:;~f:::::'Of Scmen

~////:~.~-----+-
:.:.:.:.:.:-:.:.:.: Elevation / Total Depth of Borehole:

I

I
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OVERBURDEN MONITORING WELL SHEET['11:] Tetra Tech NUS, Inc~

• PROJECT:
PROJECT No.:
·SITE:
GEOLOGIST:

DRILLING Co.:
. DRILLER:

-------,--- DRILLING METHOD.: _

DEV. METHOD:

BORING NO.:----

BORING No.:
DATE COMPLETE;D:
NORTHING: ----I

EASTING:

r----------:;;;;;jIjiiiIii-liiliiiill~=====+_---ELEVATION OF TOP OF SURFACE CASING:

.....1----4---STICK -UP TOP OF SURFACE CASING:

...---:~I----t-----ELEVATIONOF TOP OF RISER PIPE:

141._---+---RISER STICK-UP ABOVE GROUND SURFACE:

4---+---I.D. OF SIjRFACE CASING..:..: _

TYPE OF SURFACE CASIN;.:G:;.:: _

SLOT SIZE X LENGTH:

1.0. OF SCREEN:

I
I

I

. I

..I-__~ GROUND ELEVATION:
r-+--- TYPE OF SURFACE SEAL;,..: _

----4---- ELEVATION I DEPTH BOTTOM OF SCREEN:

-.,.----+--- ELEVATION I DEPTH BOTTOM OF FILTER PACK:

TYPE OF BACKFILL BELOW

WELL:

ELEVATION I DEPTH OF. BOREHOLE:

4-__-+ ELEVATION I DEPTH OF SEAL:

4----+---TYPE OF SEA~L::..: _

----+---TYPE OF SCREEN:

.----+--- TYPE OF FILTER PACK:

14----4----ELEVA'nON I DEPTH TOP OF SCREEN: I
-~--'--I

.----+-'--.,.-- BOREHOLE DIAMETER:

.----+---TYPE OF SEA..;;L;;;.:_~ _

4----+--- ELEVATION I DEPTH TOP OF FILTER PACK, . I
---~--'---I

=---+---RISER PIPE 1.0.:

TYPE OF RISER PIPE:

•
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STANDARD OPERATING PROCEDURE

NUMBER 04

MONITORING WELL DEVELOPMENT

1.0 .PURPOSE

This procedure provides· general guidance and information pertaining to proper development of new and

existing monitoring wells. The methods described herein are specific for monitoring wells located at the

NSWC Crane. Guidelines by South Division, Naval Facilities Engineering Command, (South Div NavFac,

f997) and the. State of Indiana regulatory requirements in Article 16 Water Well Drillers of Chapter 310 of

the Indiana Annotated Codes (310 lAC 16) should be consulted.

2.0 RESPONSIBILITIES

The drilling contractor will provide adequate and operable equipment, sufficient quantities of materials,

and an experienced and efficient labor force capable of performing the development of monitoring wells~

The drilling contractor personnel must have all of the health and safety training required to perform -the

. work, as specified in the Health and Safety Plan.

3.0 REQUIRED EQUIPMENT/ITEMS

The following list includes equipment and items required for monitoring well installation:

Health and safety equipment as required by the HASP and the Site Safety Officer. .

Well development equipment with associated materials (typically supplied by the driller).

. Hydrogeologic equipment (weighted engineer's tape, water level indicator, retractable engineers rule,

electronic calculator, clipboard, mirror and flashlight - for observing downhole activities, paint and ink

marker for marking monitoring wells, sample jars, well installation forms, and a field notebook).
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4.0 WELL DEVELOPMENT METHODS

The development of new wells shall not occur until at least 24 hours after the well has been installed and

grouted. This time is required so that the grout in the annulus can set and harden. The purpose of well

development is to stabilize and increase the permeability of the sand pack and the well screen, and to

restore the permeability of the formation which may have been reduced by drilling operations. Wells are

typically developed until all fine material and drilling water, if any, is removed from the well.

Sequential measurements of pH, specific conductance, turbidity, and temperature will be taken during

development. Development should proceed until criteria are met as stated in Navy Guidelines.

Vigorous on-and-off pumping or a surge block will be used for development.

A surge block that is approximately the same diameter as the well riser will be used to agitate the water,

,causing it to mOV.H in and out of the screens. This movement of water pulls fine materials into the well;

where they may be removed by any of several methods, and prevents bridging of sand particles in the

gravel pack. There are two basic types of surge plungers; solid and valved surge plungers. Site-specific

conditions will dictate which type will be used. In formations with low yields, a valved surge plunger may

be preferred, as solid plungers tend to force water out of the well at a greater rate than it will flow back in.

Valved plungers are designed to produce a greater inflow than outflow of water during surging.

Development should proceed until three consecutive pH, specific conductance, and temperature readings

are within 10 percent of each other and three consecutive turbidity readings are within 5 nephelometric

turbidity units (NTUs) of each other. If these criteria cannot be .met after five volumes of water have been

removed, then one additional well volume will be removed and well development will be considered

.complete.

If for any reason the above criteria cannot be met, the site geologist should document the event in writing

and consult with the TOM regarding an alternate plan of action.

Well development must be completed at least 24 hours before well sampling. The intent of this hiatus is

to provide time for the newly installed well and backfill materials to sufficiently equilibrate to their new

environment and for that new environment to re-stabilize after the disturbance of drilling. ,

•

•
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MONITORING WELL DEVELOPMENT RECORD

•
Page_of __

Well: Depth to Bottom (ft.): Responsible Personnel: _
Site: Static Water Level Before (ft.): Drilling Co.: --'-- --'-- -'-__
Date Installed: Static Water Level After (ft.): Project Name: _
Date Developed: Screen Length (ft.): Project Number: _
Dev. Method: Specific Capacity: _
Pump Type: . Casing ID (in.): _

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity
. Sediment Water Readings (Degrees C) Conductance (NTU) Remarks (odor,
Thickness Volume (Ft. below TOC) (Units __) color, etc.)

(Ft.) (Gal.) ,
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STANDARD OPERATING PROCEDURE

NUMBER 05

LOW-FLOW WELL PURGING AND STABILIZATION

1.0 PURPOSE

, This Standard Operating Procedure (SOP) establishes the procedure for well purging and stabilization·

utilizing low-flow techniques.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following field forms and equipment are required for low-flow purging.

Low-Flow PurgeData Sheet: A copy of this form is attached at the end oJ this SOP.

Ground Water Sample L()g Sheet: A copy of this form and instructions for its completion are included in

SOP CT0131-6.

Bound Field Log Book

Well key

Electronic water level Indicator: The water level indicator must have a cable of sufficient length to reach

the water surface and be capable of measurements of 0.01-feet.

Electronic Programmable Controller, model 400: This controller regulates air flow in a bladder pump.

Cylinder of compressed nitrogen with regulator: Compressed gas serves as the power source for the.

bladder pump.

Multiple parameter water quality meter: This unit measures and displays field parameters measured in

the field including pH, dissolved oxygen, oxidation-reduction potential (ORP), temperature, and specific

·conductance.

Flow-through cell adapter for water quality meter

LaMotte Turbidity Meter: Used to measure turbidity.

Purge water containers

Graduated cylinder and stopwatch: Used to calculate flow rate.
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3.0, PROCEDURES FOR WELL PURGING

3.1 ,Prior to mobilizing to the site, clean, check for proper operation, and calibrate as per manufacturer

requirements above equipment as necessary.

3.2 Obtain a static water level measurement of the well to be purged~ Record the information on the

Ground Water Sample Log Sheet arid the Low-Flow Purge Data Sheet. Leave the water level

meter suspended in the well casing.

3.3 ' Calculate one well casing vCllume as follows:

-1. ' Obtain the total depth of the well.

2. Using the static water level determined in Step 3.2 of this SOP and the total depth of the

well, calculate the well casing volume using the following formula:

v = ·(0.163)(T)(~)

where: •
V =
T =
0.163

r =

Static casing volume of well (in gallons).

Vertical height of water column (linear feet of water).

A constant conversion factor which compensates for the

conversion of the casing radius from inches to feet, the

conversion of cubic feet to gallons, and pi.

Inside radius of the well casing (in inches).

Note: For wells of 1-inch radius (2-inch diameter) V = 0.163 gallons per foot of water column.

3.4 Connect the pump controller to the well pump air supply (at the well cap) by following the

instructions in the pump control manual. The pump controller must be turned off when being

connected.

.3.5 Connect the nitrogen cylinder to the pump controller. The nitrogen cylinder valve must be closed

and the regulator line pressure set at zero pounds per square inch (PSI) when being connected.

•
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Following the instructions found in the water quality meter manual, connect the flow-through cell to

the pump discharge line (at the well cap).

Place the discharge ~ubing from the f1o'w-through cell to direct the purge water discharge into the

graduated cylinder or purge-water container.

Following the instructions in the pump controller manual, start pumping water from the well.

Start with the initial pump rate set at approximately 0.1 liters/minute. Use the graduated cylinder

and stopwatch to measure the pumpin'g rate. Adjust pumping rates as .necessary to prevent

drawdown from exceeding 0.3 feet during purging. If no drawdown is noted, the pump rate may

be increased (to a max of 0.4 liters/minute) to expedite the purging and sampling event. The

pump rate will be reduced if turbidity is greater than 10 NTUsafter all other field parameters have

stabilized. If ground water is drawn down below the top of the well screen, purging will cease and

the well will be allowed to recover before purging continues. Slow recovering' wells will be

identified and purged at the beginning of the workday. If possible, samples will be collected from

these wells within the same 8-hour workday and no later than 24 hours after the start of purging.

The time to sample any given well will vary greatly due to the many variables associated with low

flow purging and sampling Le.:

"

• Stabilization of parameters

• Possible draw down

• .Analytical changes from quarter to quarter

• Varying QA sample requirements from quarter to quarter

• Variable pump rates

Normally, the time from the start. of purging to the end of sampling will be between 1 to 4 hours:

3.10 Measure the well water level.using the water level meter every five to ten minutes. Record the

well water level on the Low-Flow Purge Data Form (attached at the end of this SOP).

•
3.11

050215/P

Record on the Low-Flow Purge Data Form every five to ten minutes the water quality parameters

(pH, specific conductance, temperature, turbidity, oxidation-reduction potential, and dissolved'

oxygen) measured by the water quality meter and turbidity meter. If the cell needs to be cleaned

during purging operations, continue pumping (allow the pump to discharge i~to a container) and
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disconnect the cell. Rinse the cell with distilled water. After cleaning is completed, reconnect the

flow-through cell and continue purging. Document the cell cleaning on the Low-Flow Purge Data

Form.

3.12 Measure the flow rate using a graduated cylinder. .Remeasure the flow rate any time the pump

rate is adjusted.

3.13 During purging, check for the presence of bubbles in the flow-through cell. The presence of

bubbles is an indication that connections are not tight. If bubbles are observed, check for loose

connections.

3.14 Stabilization is achieved and sampling can begin when a minimum of one casing volume has

been removed and three consecutive readings, taken at 5 to 10 minute interVals, are within the

following limits:

pH ± 0.1 standard units

Specific conductance ± 3%

Temperature ± 3%

TUrbidity less than 10 NTUs

Dissolved oxygen ± 10%

ORP ± 10%

If the above conditions have still not been met after the well has been purged for four hours, purging

will be considered complete and sampling can begin. Record the final well stabilization parameters

from the Low-Flow Purge Data From onto the Ground Water Sample Log Form.

.If there is a need to leave a well during purging, there are two options:

• One, if the sampler must move for 30 minutes or less but still has a clear line of sight to the

well, the sampler may leave the pump running and watch the well until the sampler is able to

return to the well.

•

• Two, if for whatever reason, the sampler must stop purging for an extended period of time or a

clear line of sight cannot be maintained, the pump and cell will be shut-down. All equipment

and supplies will be loaded into the sample vehicle, and the well will be secured before •

.departing.
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In both cases, the time purging was stopped and restarted will be noted on the Low-Flow Purge

Data Form.

3.15 Once sampling activities have been completed, turn the pump off. Remove pump, hoses, cables,

and other equipment from the well.

3.16 Decontaminate pumps, hoses, cables, flow-through cell, and other equipment.

4~O ATTACHMENTS

•

•

1.

050215/P

Low-Flow Purge Data Sheet
/
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.STANDARD OPERATING PROCEDURE

NUMBER 06

MONITORING WELL SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for monitoring well sampling. Low

flow sampling techniques will be used for ground water sampling at the NSWC Crane.

2.0 REQUIRED FIELD .FORMS AND EQUIPMENT

The following field forms and equipment are required for low-flow sampling of monitoring wells:

Ground Water Sample Log Form: A copy of this form is attached at the end of this SOP

BOUND FIELD LOG BOOK

Chain-of-Custody Form

Bladder Pump

Surgical Gloves

Labeled sample containers: Sample containers are certified clean by the laboratory supplying the

sample containers.

Tag for each sample container

Plastic storage bags

Shipping containers with ice

3.0 MONITORING WELL SAMPLING PROCEDURES

3.1 Ground water sampling may be initiated when the monitoring' well has been purged. and

stabilized.

3.2 . Record the sample start time (using military time) on the Ground Water Sample Log Sheet.

Record the field measurements for pH, ORP, specific conductance, temperature, dissolved

oxygen, and turbidity.

•
3.3

050215/P

With the pump continuing to run, disconnect the flow-through cell from the pump discharge tube

and immediately start filling sample bottles directly from the pump discharge. All sample
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containers will be supplied by the laboratory, and the laboratory will pre-preserve all sample

containers, where appropriate.

3.4 Allow the pump discharge to flow gently down the inside of the container with minimal turbulence

when· filling sample containers. Avoid immersing the discharge tube into the sample as the

sample container is being filled. Sample containers for volatile constituents (VOCs) must be

completely filled so that no headspace exists in the container. The VOC vials shall be filled to

the top so that a convex meniscus is formed. Gently secure the cap, turn the vial upside down,

and check to see if any air has been trapped· inside the vial. If so, open .the cap, reform the

meniscus, and attempt again to secure the lid without trapping air in the sample. All other sample

containers can have air space included when the container lid is secured.

3.5 Cap each container immediately after filling.

3.6 Record the sample time on the Ground Water Sample Log Form, the sample tag, and on the

sample label.

3.7 Secure the associated tag to each sample container. •
3.8 Place the tagged sample contain~r into a plastic storage bag and then into a cooler containing

ice.

3.9 Enter the proper information on the Chain-of-Custodyform for each sample container.

3.10 Repeat steps 3.3 through 3.9 for each sample container collected.

3.11 The pump rate should not be adjusted after sampling has commenced. If it becomes necessary

to adjust the pump rate, document the change on the Ground Water Sample Log Form.

3.12 All samples will be collected into pre-preserved bottles (if required) supplied by an approv~d

laboratory. All samples will be collected in the following sequence (where applicable):

Volatile organic compounds (VOCs)

Other organics

Appendix IX Metals plus Sr and Sn (totals)

Thorium isotopes, gross alpha, gross beta •
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If the last turbidity measurement prior to the commencement of sampling showed turbidity to be

greater, than 5 Nephelometric Turbidity Units (NTUs), then filtered aliquots of ground lAJater will be

collected and analyzed for dissolved metals and dissolved thorium isotopes. Without turning off

the pump, attach a disposable, inline, OA5-um filter cartridge at the end of the discharge tube.

Fill sample containers marked for "dissolved metals" and "dissolved thorium" so that the '

laboratory knows that these aliquots are distinct sample fractions and that the results should be

reported as dissolved analytes.

Repeat steps 3.5 through 3.9 for the filtered sample containers.

After completion of sample collection, remove the bladder pump from well and decontaminate.

Replace the outer protective well cap and lock the well.

•

3.17 All equipment should be cleaned and packed into the sample vehicle, along with the sample

cooler for transport. Disposable gloves and' other equipment should be placed in a plastic trash

bag and handled as investigation derived waste.

4.0 ATTACHMENTS,

1. Ground Water Sample Log Sheet
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Project Site Name:
Project No.: .-'

o Domestic Well Data
o Monitoring Well Data
oOther Well Type:
oQA Sample Type:

GROUND WATER SAMPLE LOG SHEET

Page_of_
0......

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:
Type of Sample:
oLow Concentration
oHigh Concentration

•

Date:

Method:

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TO):

Static Water Level (WL):

One Casing Volume(gaVL): '

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Volume pH s.c. Temp. (C) Turbidity DO TBD TBD

Analysis

Total Vol. Purged(gaI/L):

~
Preservative Container Requirements Collected

.' Signature(s):
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STANDARD OPERATING PROCEDURE

NUMBER07

SURFACE WATER AND SEEP SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for collecting surface water and

seep samples at the NSWC Crane.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Surface Water Sample Log Sheet: A copy of this form is attached atthe end of this SOP.

Field Logbook

Multi-parameter water-quality meter: The water-quality meter is used for the measurement of dissolved .

.oxygen, pH, specific conductance, .temperature, oxidation-reduction potential,and turbidity.

LaMotte Turbidity Meter: Used to measure turbidity in the field: .

Disposable sample· containers: disposable sample containers are used to fill sample containers and

transport sample(s) to a pump for filtering.

Labeled sample. containers: Prelabeled, certified-clean sample containers will be provided by the

laboratory that performs the analyses.

Sample Tags: One tag is to be completed and att~ched to each sample container.

0.45-micron filter assembly: These are single-use filter cartridges used to filter samples scheduled for

dissolved metals or dissolved .thorium isotope analyses. The filters become investigation-derived waste

(IDW) after one use.

Peristaltic pump

Silicon tubing

Ziploc-type plastic storage bags

Shipping containers (coolers)

Trip Blank Sample (if VOC samples are being collected)

.Temperature Blank
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3.0 SURFACE WATER AND SEEP SAMPLING PROCEDURES

3.1 The same methods will be used to collect surface water and seep samples. Sampling will start at

the downstream end of a stream and proceed to the farthest upstream location.

3.2 Gently remove any floating leaves or twigs, if present, that may be present in a sample pool area,

in a manner that will not disturb the bottom sediment.

3.3 If the sample can be obtained from the shore, fill a decontaminated open-mouth drinking glass
. -

with sample water, move away from the sampling location, swish the water around all sides of the

glass (inside and ou'tside), and discard the water.. Place the glass back in the water at the

. sampling location at a 45-degree angle and lower it to approximately half the sample pool depth~ .

With the mouth of the glass facing upstream, fill the glass with water, being careful not to disturb

the sediment.

3.4
. . .

If the sample cannot be obtained from the shore, carefully step into the water downstream of the

sample location. Make certain that any disturbed sediment clears from the Water before sampling.

Begin. sampling using a decontaminated glass. Obtain the sample upstream of your location.

Hold the collection bottle at a 45-degree angle and lower it to approximately half the sample pool·

depth. With the mouth of the glass facing upstream, fill the glass with water, being careful not to .

disturb the bottom sediment.

•
". .

35· Transfer the contents of the glass to the sample containers and cap the sample containers. All

samples will be collected into certified-clean, pre-preserved bottles (if preservation is required for

the analysis to be performed) supplied by the laboratory performing the analyses. Sample

containers for volatile constituents (VOCs) must be completely filled, so that no headspace exists

in the container. Other sample containers should not be filled completely; a small amount of air

should be left at the top. Sample containers will be collected in the following sequence:

Volatile organic compounds (VOCs)

Other Organics

Total metals

Total thorium

.Gross Alpha/Gross· Beta

Total organic carbon (TOC)

Total suspended solids (TSS) •
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Dissolved metals

Dissolved thorium

3.9 Record the date and time that the sample containers are filled on the Surface Water Sample Log

Sheet, the sample labels, the sample tags, and the Chain-of-Custody form.

3.10 After the sample label and sample tag are completed and checked, place the sample container

into a ziploc-type plastic storage bag and then place the plastic storage bag holding the sample

container into acooler containing ice.

3.11 ; Repeat steps 3.3 through 3.10 until all the sample bottles containing unfiltered samples have been

filled.

3.12 Fill two 1-liter unpreserved polyethylene bottles. Use these bottles to transfer the sample for field

filtering. Set up a peristaltic pump for filtering of the dissolved metals and dissolved" thorium

samples. Using new, clean, disposable silicone tubing and a O.45-micron filter, place the intake

tubing from the pump into the transfer bottle with the filter attached to the discharge end and start

the pump. Pre-rinse the filter with approximately 50-mL of sample water prior to filling the sample

containers.

3.13 Using the discharge from the filter cartridge, fill two 1-liter polyethylene sample bottles, one for

dissolved metals and one for dissolved thorium isotopes. Repeat steps 3.9 and 3.10 for these

sample containers.

3.14 Obtain measurements of dissolved oxygen, pH, specific conductance, temperature, turbidity, and

oxisdation-reduction potential using the multi-parameter water-quality meter and LaMotte Turbidity

Meter. Record the readings in the appropriate fields on the Surface Water Sample Log Sheet.

3.15 Estimate the flow rate of the stream or spring. This IS an estimate only. Round the flow rate to

the nearest 5 gallons and record this number on the Surface Water Sample Log Sheet.

. 3.16 Decontaminate all equipment and load the equipment and the sample cooler in the sample

vehicle for transport.
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Project Site Name:
Project No.:

[] Stream
[] Spring

[] Pond
[].Lake
[] Other:

[] QA Sample Type:

SURFACE WATER SAMPLE LOG SHEET

Page_of_

Sample ID No.:
Sample Location: _

Sampled By:.'
C.O.C. No.:

Type of Sample:
[] Low Concentration
[] High Concentration

•

•

Signature(s): •MS/MSD Duplicate ID No.:
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STANDARD OPERATING PROCEDURE

NUMBER OS'

ESTIMATING FLOW IN SMALL STREAMS

1.0 PURPOSE'

This Standard Operating Procedure (SOP) provides technical guidance on the measurement of stream

channel cross-section and flow in a small stream. Stream flow, measurements wili be obtained to

evaluate the migration potential of contaminants in a stream channel. This method is applicable, for free ,
, , ,

flowing streams withuniforrn flow and widths'greater than 3 feet and depths greater than about 6 inches.

Flow in the unnamed tributaries at the NSWC Crane is expected to be low when surface water samples,
. .

~are collected. StreCim flow rates will be measured at the same time when surface water samples are

collected.

Measuring rod or yardstick

Measuring tape'

Waders or rubber boots

Colored flagging tape

2x2 inch wooden stakes

Bound field logbook

Waterproof pen

Orange or apple

Surface water sample log sheet

Indelible marker

Stopwatch

• 2.0 REQUIRED FIELD FORMS AND EQUIPMENT

•

3~ PROCEDURES

3.1 . Establish a transect across the stream, along a straight reach where the stream is relatively

narrow and velocity across the stream is relatively uniform. Orient the transect perpendicular to .

the flow.
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3.2 Mark both ends of the transect with colored plastic flagging tape. Tie the flagging to a tree branch

or other elevated (about eye level) object. Pound wooden stakes into the ground at both ends of

transect and tack a short piece of brightly colored flagging to the stakes. Use a black marker to

identify the transect number, which will be the same as the surface water sample location..

3.3 Measure the total distance across the stream with a measuring tape and record the stream width

(in feet) in the field logbook.

3.4 Measure the depth of water in the stream at three or four points across the stream. Record these

measurements and calculate an average depth. Record the average depth (in feet)· in the field

logbook.

3.5 Measure a distance of 20 feet upstream of the transect. Tie a piece of flagging on a tree branch

or other visable location above the stream.

3.6 Go another 20 feet upstream and place the orange or apple in the center of the stream or where

. the water current is fastest. •3.7 Using a watch with a timer or a stopwatch, measure the length of time it takes the orange (or

apple) to travel from the first marker flag to the transect location (distance of 20 feet). Record the

time.

3.8 Repeat step 3.7 two more times. Record the readings and calculate an average time.

3.9 Calculate approximate flow rate in the stream channel by multiplying the stream width (from step

3.3) times the average depth (from step 3.4) times the average velocity (from step 3.8). Record

the estimated flow rate (in fe/s) in the field logbook and on the Surface Water Sample Collection

Log Sheet.

•
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STANDARD OPERATING PROCEDURE

NUMBER 09

SEDIMENT SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for sediment sampling in road

, ditches, surface water courses, and stream channels at the NSWC Crane.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following field forms and equipment are required for sediment sampling.

Sediment Sample Log Forms: A copy of this form is attached at the end of this SOP.

Bound Field Log Book

Tags for each Sample Container

Disposable Plastic Trowels

Survey Stakes and Flagging: Used to mark sampling locations after cOlTlpletion of sampling.

Labeled Sample Containers: Sample containers are certified clean by the laboratory supplying the

containers.

Plastic Storage Bags

Shipping Containers (containing ice)

Surgical Gloves

Indelible Marker

Chain-of-Custody Form

3.0 SEDIMENT SAMPLE LOCATION SELECTION

The sample locations include low spots in dirt roads, low spots in road ditches, low spots in eros'ion

gullies, and low spots in ephemeral stream channels. At each of these locations, surface vitater is seldom

flowing. Therefore, sediment samples will be collected from areas of sediment accumulation where the

sediment is dry, nearly dry, or moist. If standing or flowing water is present at the general sampling.

location, then the sediment l;>ample will be collected close to the edge of the water, but not from beneath

the water.
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In general, sediments composed of fine-grained materials with greater surface area· available for

adsorption, are more desirable for sample selection. The fined-grained materials may act as a sink or

reservoir for adsorbing heavy metals and organic contaminants even if surface runoff concentrations are

below detection limits. Therefore, it'is important to locate the specific sampling points where the sediment

has the greatest percentage of fine particles. The sampling personnel will determine specific sampling

locations with these goals in mind.

3.0 ' SEDIMENT SAMPLING PROCEDURES

3.1 The sampler will wear clean, disposable, surgical gloves. Clear vegetative matter or debris,if

present, from the sample location using adisposable sampling trowel or spoon. Use the trowel to

dig up and homogenize the sediment in an 18-inch diameter circular area that is 6 inches deep.

Stir the sediment within the circular area; do not move the sediment outside of the circle. Also, do

not dig or stir sediment that is deeper than 6 inches below the ground surface.

3.2 Use the same trowel to scoop the homogenized sediment into the requisite labeled sample

containers. All sample jars will be filled in the following sequence:

Volatile Organics

TAL metals plus Sr and Sn (total)

Thorium isotopes, gross alpha, gross beta

•
3.3 Record,the sample time (using military time) on the Sediment Sample Log Form and sample

container labels and tags. Record all other information required on the labels and tags.

3.4 Secure th~ tag to the neck of the sample container using awire tie.

3.5 ' Place the tagged sample container into a plastic storage bag and then place the plastic storage

bag holding the sample container into a cooler containing ice.

3.6 Record date, sampling site, site condit,ions, location map, and other information (e.g., presence

and flow rate of water in channel) on the Sediment Collection Log Sheet. .Enter the sample

information onto the Chain-of-Custody.

•
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Using an indelible marker, write the sample 10 on a survey stake, drive the stake into the ground

at the sample location. Tack on a piece of brightly colored flagging to the stake. In addition, tie a

piece of flagging to an overhead tree branch or other eye-level object to improve the ability to

relocate the sampling site in the future.

ATTACHMENTS

Soil and Sediment Sample Log Sheet

CT00158
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['"'FI::) Tetra Tech NUS, Inc.

Project Site Name:
Project No.:

o Surface Soil
o Subsurface Soil
o Sediment
oOther:·
oQA Sample Type:

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_of_

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
o Low Concentration
o High Concentration

Date:

MethOd:

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

•
Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected' Other

• Signature(s):

MS/MSD Duplicate ID No.:
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STANDARD OPERATING PROCEDURE

NUMBER 10

MEASUREMENT OF WATER LEVELS

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes procedures for determining water levels in

monitoring wells and staff gages.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT. ..

The following equipment and field forms are required for determining water levels in monitoring wells.

Ground Water Level Measurement Form: A copy of the Ground Water Level Measurement Form is

.attached.

Bound Field Log Book

.Photoionization Detector (PID)

Well Key

Electronic Water-Level Indicator: The water level indicator must have a cable of sufficient length to

reach the water surface and be capable of measurements of 0.01 feet.

Decontamination Supplies

3.0 WATER-LEVEL MEASUREMENT PROCEDURES·

3.1 Check the operation of the electronic water level indicator or interface meter.

3.2 Record the well or staff gauge identification (10), date, and time (using military time) on the

Ground Water-Level Measurement Form.

3.3 Unlock the well and remove the well cap.

3.4 Place the well cap on a clean piece of plastic.

3.5' Check the well for the presence of organic vapors in the 2-inch PVC riser pipe as follows:
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1. Calibration of the PID shall be done in accordance with appropriate calibration

procedures.

2 Insert the PID sample inlet straw approximately three inches into the riser pipe.

3 Record the PID reading on the Ground Water Level Measurement Form. If the reading is

less than concentrations specified in the site-specific HASP, proceed to step 3.6. If the

reading is greater than the concentration specifieq in the HASP,. measure the
. .'

concentration in the breathing zone. If the concentration in the breathing zone is less than

the concentration specified in the HASP, proceed to. Step 3.6. If the reading is greater

than the specified concentration, allow the riser pipe to ventilate for ten minutes and

repeat the measurement of breathing zone concentrations until the concentrations fall

below the level specified in the HASP before proceeding to step 3.6.

3.6 Ensure that the water level indicator probe has been decontaminated before use.

3.7 Slowly lower the probe into the well riser pipe (or into the surface water for staff gages) until an

audible and/or visible signal is produced, indicating contact with the water surface. •
3.8 Read the water level measurement from the top of the inner casing (or from the staff gage

reference point) at the surveyed reference point to the nearest O.01-foot.

3.9 Record the water level measurement on the Water Level Measurement Form.

3.10 Wind the meter cable measuring tape back onto the spool.

3.11 Replace the well cap and lock.

3.12 Decontaminate the meter's probe and cable.

4.0 ATTACHMENTS

1. Water Level Measurement Sheet

•
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WATER LEVEL MEASUREMENT SHEET

•Project No.:

Personnel:

Measuring De..:.Vl..:::·c=.e.=.:...:-----------------1
Remarks:NoYes

Project Name:

Location:

Weather Conditions:--------------
Tidally Influenced:

•

•
• All measurements to the nearest 0.01 toot
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STANDARD OPERATING PROCEDURE

NUMBER 11

SAMPLE IDENTIFICATION NOMENCLATURE

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes a consistent sample nomenclature system that will
, ,

facilitate subsequent data management for NSWC Crane. The sample nomenclature system has been

devised such that the following objectives can be attained:

Sorting of data'by matrix

,Maintenance of consistency (field, laboratory, and database sample numbers)

Accommodation of all project-specific requirements

Accommodation of laboratory sample number length constraints

Ease of identification and direct link to site, sa'mple type, location, and depth.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Pen with Indelible Ink

Sample Ta'gs:

Sample Container Labels:

3.0 SAMPLE IDENTIFICATION NOMENCLATURE

3.1 Monitoring Samples

All monitoring samples collected at NSWC Crane will be properly labeled with a sample label affixed to

the sample container and a tag tied around the neck of the container. Each sample will be assigned a

unique sample tracking number. The sample tracking number wiil consist of a four segment

alphanumeric code that identifies the sample's associated solid waste management unit (SWMU) or

associated site, sample type, location, and, for aqueous samples where applicable whether a sample is

filtered and/or the sample round number.

050215/P CTO 0158



NSWCCrane
Round 2 SAP

Revision: 0
Date: May 2002
Section SOP 11

Page2of5_ os •

The alphanumeric coding to be used in the NSWC Crane sample system is explained in the diagram and

the subsequent definitions:

NN AA A or N 2 to 5 NN and/or A Aqueous NNNN Soils· and
characters only Sediment Only

SWMU or Site Sample Type Location Round Identifier and/or Depth Interval·
Number filtered

Character Type:

A

N

=

=

Alpha

Numeric

SWMU.or Site Number:

01· = Mustard Gas Burial Ground (SWMU 1)

Sample Type:

GW = Ground water sample

SO = Sediment sample

SW = Surface water sample

. SB = Soil boring sample

5S = Surface soil sample

SP = Seep or Spring

Location:

The sample location code is the well number, the soil sample location sediment sample location, or the

stream sample location (Le., surface water, springs, or seeps. Existing .well numbers are ,used when

unique. Existing well numbers have been abbreviated in the sample IDs. For example, the first sample

obtained from well WES-1-9-82 is designated as 01-GW-09-01. "WES-1-9-82" is abbreviated as "09".

New wells will be designated by a "T" for Tetra Tech NUS and, followed by a MW for permanent

monitoring wells, TW for temporary wells, etc. and numbered sequentially, by SWMU, beginning with zero

one (MWT01). Well clusters, two or more wells in close proximity, will be deSignated with the letter P

followed by the number 2, 3, 4 etc. The number signifies the well's depth in relation to other wells in that

. cluster. This two-digit code will follow the well identification. Using well T02 as an example; of a three

well cluster, the well identification will be as follows:

•

•
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T02P2 =

T02P3 =

The deepest well in the cluster.

Intermediate well.

Shallowest well in the cluster.

NSWCCrane
Round 2 SAP

Revision: 0
Date: May 2002
Section SOP 11

Page 3 of 5_ <i:

•

Note: To keep the sample identification nomenclature to a minimum numbers of characters and to avoid

redundancy, MW (monitoring well) is used· for text, figures and tables and replaced with GW

(groundwater) in the sample identification, example a sample from MWT01 would be GWT01.

Round Identifier:

A two digit round identifier will be used to tract the number of aqueous samples (GW, SW, etc.). taken

from a particular aqueous sample location. The first sample collected from a location will be assigned

round identifier 01, the second 02, etc. This applies to both existing and proposed monitoring wells and

surface water locations.

Filtered:

Water samples that are field filtered (dissolved analysis) will be identified with an "F" in the last code

section. No entry in this segment signifies an unfiltered (total) sample..

Depth Interval, Soil and Sediment only:

The depth code is used to note the depth, below ground surface (bgs), at which a soil or sediment sample

is collected. The first two numbers of the four number code specify the top interval and the third and

fourth specify the bottom, feet bgs (soil) inches bgs (sediment) of the sample. The depths will be noted in

whole numbers· only, further detai.1 if needed, will be recorded on the sample log sheet, boring· log, log

book, ete<.

Depth (for soils, in feet bgs):

0002 = soil collected from 0 to 2 foot bgs

0204 = soil collected from 2 to 4 feet bgs

0810 = soil collected from 8 to 10 feet bgs, etc.

•

Depth (for sediments, in inches bgs):

0006 = sediment collected from 0 to 6 inches bgs

0612 = sediment collected from 6 to 12 inches bgs

050215/P
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3.1.1 Examples of Sample Nomenclature

The first ground water sample collected from existing monitoring well WES-1-5-81 at the Mustard Gas

Burial Ground for a filtered sample would be designated as 01 GW0501 F.

The third ground water sample collected from existing monitoring well WES-1-19-83 for an unfiltered

sample would be designated as 01GW1903.

The first unfiltered ground water samples collected from a new monitoring well OH01 at the Mustard Gas

Burial Ground would be designated as 01 GWT01 01.

A surface soil sarnple collected from location 21 in the Mustard Gas Burial Ground at the 0-2 foot interval

would be designated 01 SS21 0002.

A subsurface soil sample from boring 21 at an interval of 4~6 feet bgs would be designated as

01SB210406.

A sediment:sample collected from drainage way location 01 at a depth of 0 - 6" would be designated as •

01 SD01 0006.

3.2 Field Quality Assurance/Quality Control CQA/QC) Sample Nomenclature

Field QAlQC samples are described in the approved Field Sampling Plan and QAPP. They will be

designated using a different coding system. The QC code will consist of a three-· to four-segment

alphanumeric code that identifies the sample QC type, the date the sample was collected, and the

number of this type of QC sample collected on that date.

AA NNNNNN NN. ForNNNN

QCType Date Sequence Number Filtered (aqueous only, if
(per day) . needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)

FD = Field Duplicate

050215/P CTO 0158
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AB = Ambient Conditions Blank

SB = Source Water Blank

. The sampling time recorded on thechain-of-custody form,labels, and tags for duplicate samples will be

0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,

and type will be recorded on the sample log sheets and will document the location of the duplicate sample

(sample log sheets are not provided to the laboratory).

3.2.2 Examples of Field QAlQC Nomenclature

The first duplicate of the day for afiltered ground water sample collected on June 3, 1999, would be

designated as FD06039901 F.

The third duplicate taken of a subsurface soil sample collected on NovelT,lber 17, 2003, would be

designated as FD11170303.

050215/P CTO 0158
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STANDARD OPERATING PROCEDURE

NUMBER 12

CALIBRATION AND USE OFPHOTOIONIZATION DETECTOR'

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes procedures for the maintenance, calibration, and

. use of a photoionization detector (PID). The procedures for its use are discussed in detail in the following

sections.

2.0 GLOSSARY

Electron-volt (eV) ~ A unit of energy equal to the energy acquired by an electron when it passes through a

potential difference of 1 volt ina vacuum.

Intrinsically Safe (I.S.) - Based on wiring, configuration, design, operation, gasketing, construction, this

instrument may be employed within locations where flammable gases and/or vapors may exist. .

Ionization Potential (LP.) - The energy required to remove an electron from a molecule yielding a

positively charged ion and a negatively charged free electron. The instrument measures this energy

level.

Photoionization Detector WID) - Photoionization detector employed as general reference to air monitors

of this type. PID's detection method employs ultraviolet (UV) radiation as an energy ·source. As air and

contaminants are drawn through the ionization chamber the UV light source causes the contaminant with

ionization potentials equal to or less than the UV source to break into positive and negatively charge' ions.

.The created ions are subjected to an electrostatic field. The voltage difference is measured in proportion

to the calibration reference and the concentration of the contaminant.

UltravioletRadiation (UV) Lamp - Ultraviolet radiation is the energy source employed by the instrument to

ionize collected sample gas streams. TheUV lamp·source is required to be equal to or greater th,an the

ionization potential of the substance drawn through the instrum~nt in order to create separate ionized

species.
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3.0 REQUIRED EQUIPMENT

Pen

Equipment Calibration Form

Photoionization Detector

Isobutylene Calibration Gas (i.e., span gas)

Regulator

4~ PROCEDURES

4.1 Principle of Operation

The Photovac' portable photoionizer detects many organic (and a few inorganic). The basis for detection

of this instrument is the ionization of components gaseous streams. The incoming gas molecules are

subjected to ultraviolet (UV) radiation, which is energetic enough to ionize many compounds associated

with industrial activities; Molecules are transformed into charged-ion pairs, creating a current between

two electrodes. Each molecule has a characteristic ionization potential, which is' the energy r~quired to

remove an electron from the molecule, yielding a positively charged ion and a free electron. The

instrument measures this energy ieveL

This instrument measures the concentration of airborne photoionizable gases. and vapors and

automatically displays and records these concentrations. It does not distinguish between individual

substances. Readings displayed represent the total concentration of all photoionizable chemicals present'

in the sample. This instrument is faCtory-set to display concentration in units of ppm or mg/m3
. The

meter display updates itself once per second.

The 2020 also performs short-term exposure limit (STEL), time-weighted average (TWA) and PEAK

calculations. You can view any of these results, but only one mode may be viewed at a time.

Th.e 2020 has 6 keys for alphanumeric entry and for accessing multiple functions. The keys are used to

set up and calibrate 2020. They allow you to manipulate the concentration data in various ways.

All information entered with the keys and stored in the 2020's memory is retained when the instrument is

switched off. The clock and calendar continue to operate and do 'not need to be set each time the 2020 is

turned on.

•

•
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. The 2020 has a meter display for reporting detected concentration and a display used for status/

information to guide you through configuration options. All functions of the 2020 will be controlled or

reported using one of these displays.

4.1.1.1 Meter Display

The meter display is 4-digits. It will always be used for reporting detected concentration. When the

detector and pump are off, the meter display will be blank.

In order to accommodate the range of concentrations the 2020 can detect, the meter reading will .be

reported using one of 2 resolutions. A resolution of 0.1 will be used for concentrations below 100 ppm,

and a resolution of 1 will be used for concentrations above 100 ppm.

The status display is a 2 line by 16-character display. The top line is used to display status/information

and prompts you for your inputs. The bottom line is used for soft key names. Up t03 names can be

. displayed for the 3 soft keys. If a name does not appear for a soft key, then the soft key has no

associated function.
•

4.1.1.2

4.1.2

4.1.2.1

Status Display

Keys

Fixed Keys

•

The three round keys below the soft keys each have a fixed function. The first key is the ON/OFF key,

the middle key is the EXIT key, and the last key is the ENTER key.

The ON/OFF key is used to both turn power on and off. To turn on the 2020, press the ON/OFF key. To

turn the power off, press the ON/OFF key and hold it down for 2 seconds, and then release it. This is

done to prevent accidental power off.

The EXIT key provides a way of returning to the default display. In the functional map, the soft keys allow

you to advance and the EXIT key provides a way to.go back. If you are at the initial entry of the menu,

EXIT will return you to the default display.
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The ENTER key has a context sensitive function. When you are operating or navigating through the

function map, the ENTER key is used to exit the functions and return you to the default display. When

entering data such as a name, number, date, or time, ENTER is used to confirm the entry.

4.1.2.2 Soft Keys

The three soft keys on the 2020 are located directly below the status display. Each key has varying

functions for configuring the 2020, editing the data logger, and controlling the display. Because only three

soft keys are available, each function is broken down into a path.

4~1.2.3 Entering Text With the Soft Keys

For all information that you must enter, the left, center, and right soft keys correspond to the up, down,

. and right arrow.

The up and down arrows are used to change the character highlighted by the cursor. The right arrow is

used to advance the cursor to the next character on the right. When the cursor is advanced past the right

most character, it wraps a'round to the first character again. )0 accept the changes, press the ENTER

key. To ignore the change, press EXIT.

Formatting characters, such as the colon (:) in the time, the decimal (.) in a concentration, and the slash

. (I) in the date are skipped when advancing the cursor.

All inputs are an 8-character input, which is displayed on the right side of the top line of the status display.

The prompt, describing the input, occupies the left half of the top line. The soft keys are defined on the

bottom line of the status display.

4.2 Default Display

The meter display shows the detected concentration. The resolution of the display changes with the

magnitude of the reading. A reading of 0 to 99.9 will be displayed with a resolution of 0.1 ppm. A reading

greater than 99.9 will be shown with a resolution of 1 ppm or 1 mg/m3
. The meter will display

concentrations up to 2000 ppm or 2(99) mg/m3
.

The status display is used to display the instrument status, date, time, units, and active soft keys.

•

•
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The default display provides the following information: instrument status, 'current detected concentration,

time, date, and measurement units. The status display toggles between showing time and units and then

the date.,

When the display mode is MAX, the date and time correspond to the date and time the MAX

concentration was recorded. In TWA mode, the time represents the number of hours and minutes during

which the TWA has been accumulating. For PEAK and STEL monitoring, the date and time correspond

to the current date and time.

4.3 Monitoring

4.3.1 Instrument Status

The instrument status is shown on the left of the first line of the status display and on the Table and

Graph outputs. Each status has a priority assigned to it. If more than one status is in, effect, then the

status with the highest priority is displayed until the condition is corrected or until the option is turned off.

• 4.3.2 Alarms

•

While operating the instrument, anyone of three alarm conditions can occur. To accurately identify the

source of the alarm, each type of alarm has been given a unique status.

In addition to the status, the 2020 also has an audible alarm and a visual alarm LED. To conserve power,

the 2020 alternates between, these two alarm indicators, rather than operating both concurrently.

Different alarms are identified by the frequency at which the 2020 alternates as follows: PEAK alarm~5

times per second; STEL 'alarm-2.5 times per second; and TWA alarm-1.25 times per second.

The left soft key is used for acknowledging ala'rms, and is labeled "Ack." If no alarm exists, then the "Ack"

key is not shown. To clear the alarm, press the "Ack" key. Once acknowledged, the alarm indicators are

cleared. The alarm status will remain until the alarm condition clears.

The 2020 updates' the peak concentration once every second. Following every update, the peak

concentration is compared to the peak alarm level, and if exceeded, an alarm is triggered.

If a 15-minute average concentration exceeds the selected STEL, a STEL alarm is generated.
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The TWA alarm is generated when the current average concentration over an 8-hour period, since the

TWA was last cleared, has exceeded the TWA exposure limit.

During calibration, all alarms are disabled. Once the calibration is complete the alarms are re-enabled.

4.4 STEL, TWA, MAX, and PEAK Operation

The 2020's meter display can be configured to show one of four values: STEL, TWA, PEAK, and MAX.

4.4.1 Short-term Exposure Limit Mode

The STEL mode displays the concentration as a 15-minute moving average. The 2020 maintains 15

samples, each representing a one-minute averaging interval.

Once every minute, the oldest of the ·15 samples is replaced with a new one-minute average. This

moving average provides a 15-mi~ute average of the last 15 minutes with a one-minute update rate.

.Because the average is calculated using 15 one-minute averages, the meter display will only update once

every minute. •

The STEL' is set to zero each time the instrument is turned on. Because STEL is a 15-minute moving

average, there is no need to clear, or reset the STEL.

STEL calculations are always being performed by the 2020. You can display the results of the

calculations by selecting "STEL" as the Display mode.

4.4.2 Time-weighted Average (TWA) Mode

The TWA accumulator sums concentrations every second until 8 hours of data have been combined. If

this value exceeds the TWA alarm setting, a TWA alarm is generated. The TWA is not calculated using a

moving average. Once 8 hours of data have been summed, the accumulation stops. In order to reset the

TWA accumulator, press the "Clr" key.

This sum will only be complete after 8 hours, so the meter displays the current sum divided by 8 hours.,
While you are in TWA mode, the time on the status display will show the number of minutes and hours of

data that TWA has accumulated. When this reaches 8 hours, the 2020 stops accumulating data and the

TWA is complete. •
050215/P CTO 0158
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You can display the results of the

•

•

The MAX mode displays the maximum signal, with the date and time that it was recorded. The 2020 .

continues to log data according to the selected averaging interval, but only the maximum detected

concentration is displayed on the meter display.

The right soft key is used to clear the meter when displaying MAX. The "Clr" key only affects the reading

that the meter is displaying.. For e~ample, if you display th~ MAX reading, and you press "Clr, ". only the .

MAX value is cleared. The TWA is stili accumulating in the background.

4.4.4 PEAK Mode

The PEAK mode displays the current detected concentration. The reading is updated once a second. In

the background, the 2020 data logger is sampling the concentration and measuring minimum, maximum,

and average concentrations for the selected averaging interval. At the end of every interval, one entry is

placed in the data logger until the data logger is full. For CTO 131, the instrument should be operated in

this mode. Operation within the other specialized modes are the responsibility of the SSO.

4.5 Set Functions

Set functions are used to setup the 2020. There are three functions which can be set on the 2020: Pump,

Clock, and Calibration.

4.5.1 Pump

The Pump function is used to control the pump. After selecting "Set Pump", the 2020 responds by

displaying the new pump status.

The detector is also turned off when you turn the pump off. This prevents the detector. from being

damaged when there is no sample flowing through the detector.

When the pump and the detector are off, the meter display will be blank. Turn the pump and detector off

when concentration measurements are not necessary, and the 2020 will only be used for reviewing data
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or generating reports. By operating the instrument with the pUmp and detector off when you do not need

them, you will conserve the lives of the battery and ultraviolet (UV) lamp.

To set the pump:

1. Press the ENTER key. The top line of the status display changes to "Select?". The bottom line

displays 3 soft key names: "Set;" "Log," and "Disp."

2. Press the soft key below "Set."

3. The names of the soft keys chan'ge to reflect the Set options. The display now shows 3 devices·

which can be set: "Clock," "Pump," and "CaL" Press the "Pump" key.

4. , The 2020 turns the pump off. If the pump was off, pressing "Pump" will turn the pump on.

,5. A message will be displayed to show you the status of the pump. The 2020 reverts back to the

previous menu after afew seconds. •6. To return to the default display, press the ENTER key.

4.5.2 Clock

The Clock function is used to set both the current date and time.

To set the clock:

1. Press the ENTER key.

2. Press the "Set" key.

3. ' ,When the names of the soft keys change, press the '''Clock'' key.

The up and .down arrows are used to change the character underlined by the cursor. The right

arrow is used to advance the, cursor to the next character on the right. When the cursor is

advanced past the right-most character, it wraps around to the first character again. •
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Formatting characters, such as the colon (:) in the time and the slash (I) in the date are skipped

.when advancing the cursor.

\

4.

5.

6.

7.

Use the "arrow keys" to enter the correct time. The time is formatted as Hour:Minute:Second.

Press the ENTER key to confirm the time and move to the date option.

When setting the date, the 2020 prompts you for the current date formatted as Year/Month/Day.

Use the "arrow keys" to enter the correct date.

Press the ENTER key to confirm the date and ·return to the Set options. You can~wait for the

display to timeout or press ENTER toreturMo the default display.

•
4.5.3 .Calibration (Cal)

"Cal" allows you to 'setup and calibrate the 2020. There are three options under the Cal function: "Zero,"

"Span," and "Mem."

A calibration memory consists of a name, a response factor, and PEAK, TWA, and STEL alarm levels.

The "Zero" and "Span" keys are covered in detail in the manufacturer's operations manual for the

instrument.

To edit the calibration memory, select "Mem" and then "Chng." The 2020 prompts you with two new soft

keys: "User" and "Lib."

4.5.4 Library (Lib)

Library selections simplify Cal Memory programming, and provide standard response factors for

app·roximately 70 applications. "Lib" allows you to select an entry from a pre-programmed library. The

name, response factor, and three alarm levels are all set from the library. To select a library entry to

program the selected Cal Memory:

•
1.

2.

Select "Set," "Cal," ,iMem," "Chng," and "Lib."

Use the "Next" and "Prev" keys to scroll through the list. See the manufacturer's manual

Appendix 8.7 for a list of the library entries.
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4.6 Preparing for Field Operation of the Photovac 2020

Turning The 2020 On

1. Turn the 2020 on by pressing the ON/OFF key.

2. The 2020 will display the software version number. Wait for the 2020 to proceed to the default

display.

3.: Allow 10 minutes for the instrument to warm up and stabilize..

4. Press the Enter Key. The default display will provide 3 soft key selection "Set," "Log," and

"Display."

5. Press "Set." From this option, 3 other soft key selections will be offered: "Pump," "Clock," and

6.

"CaL"

Press "CaL" This will begin the calibration sequence. The first selection is to Zero the

instrument. •
7. Press Enter, zeroing will begin. (Note: When employing zero gas attach and activate zero gas

supply at this time.)

8. The next selection offered will be Span. Press Enter at which time the concentration will be

requested. The isobutylene calibration gas employed under general service will be marked on

the side of the container. Use the soft keys to toggle into position and· to log the concentration.

Once the concentration is logged press "Enter." Th~ direction on the status display will indicate

spanning. At this time hook up the span gas with a regulator to the Photovac 2020, and open it to

supply enough flow to elevate the flow rate indicator to the green indicator line (1/8" from the rest

position).

9. Once spanning is complete, the alarms, which have been disabled during calibration, will activate

indicating that calibration is complete.

•
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Document this calibration procedure using a Document of Calibration form (included in Appendix

A).

•

•

This instrument is ready for general purpose application.

Calibration is to be performed daily or prior to each use in accordance with this section.

4.7 Maintenance and Calibration Schedule

Function Frequency

Routine Calibration Prior to each use

Factory Inspection and Calibration Once a year, or when malfunctioning

Wipe Down the Outer Casing of the Unit After each use

Clean UV Light Source Every 24 hours of operation

Sample Inlet Filter Change on a weekly basis or as required by level of
use

Battery charging After each use

Clean ionization chamber Monthly

4.7.1 Cleaning the UV Light Source Window

1. Turn the FUNCTION switch to the OFF position. Use the 2020 multi-tool and remove the lamp

housing cover. CAUTION: The UV lamp is delicate and expensive-handle carefully.

2. Tilt the lamp housing with one hand over the opening, slide the lamp out of the housing.

. 3. The lamp window may now be cleaned with any of the following compounds using lens paper:

a. 11.7 eV Lamp - Dry Aluminum Oxide Powder (3.0 micron powder)

b. All other lamps-HPLC Grade Methanol

4. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace the

o-ring as necessary, reinstall the lamp housing cover, and tighten it using the 2020 multi-tool.

(Do not over tighten).

5. Recalibrate the instrument as per Section 4.6.
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4.7.2 Cleaning the Ionization Chamber

1. Turn the FUNCTION switch to the OFF position and remove the lamp housing cover and lamp as

per Section 4:7.1.

2. Using a gentle jet of compressed air, gently blowout any dust or dirt.

3. Following cleaning, reassemble by first sliding the lamp back into the lamp housing.. Replace the

o-ring as necessarY, reinstall the lamp housing cover, and tighten it using the 2020 multi-tool.

(Do not over tighten).

4. Recalibrate the instrument as per Section 4.6.

4.8 Instrument Advantages

The Photovac 2020 is easy to use in comparison to many other types of monitoring. instrumentation. Its

detection limit range is in the low parts-per-million range. Response rapidly reaches 90 percent scale of

the indicated concentration (less than 3 seconds for benzene). This instrument's automated performance
.L· . .

covers multiple monitoring functions simultaneously, incorporating data logging capabilities.

4.9 Limitations of the Photovac 2020 Photoionization Monitor

• .Because the 2020 is a nonspecific total gas/vapor detector, it cannot be used to identify unknown

chemicals; it can only quantitate them in relationship to a calibration standard (relative response

ratio).

.. For appropriate application of the 2020, ionization potentials of suspected contaminants must be

known.

• Because the· types of compounds that the 2020 can potentially d·etect are only a fraction of the

chemicals possibly present at a hazardous waste site or incident, a background or zero reading on

this instrument does not necessarily signify the absence of air contaminants.
I

•

• The 2020 instrument can only monitor certain vapors and gases in air. Many nonvolatile liquids, toxic

solids, particulates, and other toxic gases and vapors cannot be detected. •
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• PID's are generally not specific. Their response to different compounds is relative to the calibration

gas used. This is referred to as relative response ratio. Instrument readings may be higher or lower

than the true concentration. This can be an especially serious problem when monitori~g for total

contaminant concentrations if several different compounds are being detected at once.

• The 2020 is a: small, portable instrument which cannot be expected to yield results as accurately as

laboratory instruments.

4.9.1 Variables Affecting Monitoring Data

•

•

Monitoring a hazardous waste site environment can pose a significant challenge in assessing airborne

concentrations and the potential threats to site personnel. Several variables may influence both

dispersion and the instrument's ability to detect actual concentrations. Some of the variables, which may

impact these conditions; are as follows:

• Temperature - changes in temperature or pressure will influence volatizatlon, and affect airborne

concentrations. Additionally, an increase or decrease in temperature ranges may have an adverse·

effect on the instrument's ability to detect airborne concentrations.

• Humidity - excessive levels ?f humidity may interfere with the accuracy of monitoring results.

• Rainfall - through increased barometric pressure and water, may influence dispersion pathways

affecting airborne emissions.

• Electromagnetic interference - high voltage sources, generators, other electrical equipment may

interfere with the operation and accuracy of direct-reading monitoring instruments.

5.0 TROUBLESHOOTING

5.1 Fault Messages

When the "Fault" status is displayed, the 2020's operation is compromised.

Fault 1: Signal from zero gas is too high.

Cause: If another fault occurred while the 2020 was setting its zero point, then this fault is displayed.
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Action: Ensure no faults are occurring and calibrate the 2020 again.

Cause: Contamination of sample line, sample probe, or fittings before the detector.

Action: Clean or replace the sample line, sample probe, or the inlet filter.

Cause: Span gas and zero air are switched.

Action: Ensure clean air is used to zero the 2020. If you are using gas bags, mark the calibration and

zero gas bags clearly.

Cause: Ambient air is contaminated.

Action: If you are unsure about the quality of ambient air, use a supply of commercial zero grade air to

zero the 2020.

Fault 2: Signal from span gas is too ·small.

Cause: Operator may have switched the span gas and zero air.

~ction: Ensure clean air is used to zero the 2020. If you are using gas bags, mark the calibration and

zero gas bags cl~arly.

Action: Ensure the span gas is of a reliable concentration.

Cause: UV lamp window is dirty.

Note: Do not remove the detector lamp in a hazardous location.

Action: Clean the UV lamp window.

Cause: UV lamp is failing.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: Install a new UV lamp.

Cause: Incompatible application.

Action: The concentration and sample gas are incompatible for use ~ith the'2020.

Fault 3: UV lamp fault. UV lamp has not started.

•

Cause: The UV lamp has not started immediately.

Action: This fault may be seen momentarily when 2020 is first turned on. Allow 30 to 60 seconds for the

UV lamp to start and the fault to clear.

Cause: The UV lamp serial number label is blocking the photocell.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the label is blocking the

photocell. Rotate the lamp approximately 90 degrees and then try to start the 2020 again. If the

fault persists, replace the lamp.

Cause: theUV lamp is not installed. •
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Note: Do not remove or replace the detector lamp in a hazardous location.

Action: Install a UV lamp.

Cause: The UV lamp has failed.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: Install a new UV lamR.

Cause: Electronic problem:

Action: If a new UV lamp still generates this fault, then contact the Photovac Service Department.

Fault 4: Pump current too low or too high.

Cause: If the pump sounds labored, then the pump is operating beyond normal operating parameters~

Action: .Check for an obstruction in the sample line. Make sure sample line, sample probe or inlet filter

are not plugged.

Note: Do not replace the inle.t filter in a hazardous location. .

Action: Replace the inlet filter.

Action: Ensure the sample outlet, located on the underside of the 2020, is not obstructed.

Cause: The UV lamp is too wide, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too wide for

the lampholder. Contact the TtNUS Equipment Manager.

Cause: The 2020 has been exposed to a solvent that can pass through the'inlet filter and liquid has been

aspirated.

Action: Contact the TtNUS Equipment Manager.

Cause: The pump has failed.

Action: Contact the TtNUS Equipment Manager.

5.2 Specific Problems

Problem: Very low or no instrument response detected, yet compounds ~re known to be present.

Cause: The 2020 has not been calibrated properly.

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the instrument' as

outlined in Section 4.6 of the User's Manual. After the instrument has been calibrated, sample the

bag of calibration gas.. A reading equivalent to the calibration gas should be displayed. If not, .

contact the TtNUS Equipment Manager.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Disconnect the battery charger before calibrating the 2020.
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Cause: Calibration Memories have.not been programmed correctly.

Action: Program all the calibration memories you require for your application. You must use the correct

calibration gas and concentration for each Cal Memory.

Cause: The response factor has been set to zero.

Action: Enter the correct response factor. Refer to Appendix 8.6 for. a list, of response factors. If the

compound is not listed in Appendix 8.6 Or you are measuring gas mixtures, then enter a value of

1.0. See User's Manual.

Cause: You are not using the correct Cal Memory.

Action: Select the correct Cal Memory for your application.

Note: It does not matter which Cal Memory is selected or which response factor is entered.

The 2020's response is not specific (0 anyone compound. The reading displayed

represents the total concentration of all ionizable compounds in the sample~

Cause: Detector is leaking. A decrease insensitivity may be due to a leak in the detector.

Note: Do not remove or replace the detection lamp in a hazardous location.

Action: Ensure the UV lamp has been installed correctly.

. Action: Ensure the lamp cover has been tightened down, Do not overtighten the cover.

Action: Ensure the o-ring seal on the lamp cover is positioned correctly.

Cause: The UV lamp is too long, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too long for

the lampholder.. Replace the lamp and contact the TtNUS Equipment"Manager.

Cause: UV lamp is. too wide, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too wide for

the lampholder. Contact the TtNUS Equipment Manager.

Cause: The sampling environment is extremely humid.

Action: Water vapor is not ionized by the PID, but it does scatter and absorb the light and results in a

lower reading. The 2020 detector has been designed to operate under high humidity conditions.

Under extreme conditions you may notice decreased response due to humidity.

Cause: The UV lamp is failing.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: High concentration of non-ionizable compounds. Chemical compounds, such as methane, with

IPs greater than the 10.6 eV scatter and absorb the UV light. Sensitivity may be decreased

significantly. Application with high backgrounds of such materials, may be incompatible with the

2020. Contact the Photovac Applications Group for more information.

•

•

•
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Cause: Sampling environment is extremely humid.

Action: Water vapor may contain mineral salts, which carry a charge. The water vapor becomes an

electrolytic solution, which becomes ionized when it enters the detector. Atmospheric water in'

areas around the sea or stagnant water may produce a response in the absence of contaminants.

The same effect may be seen when conducting ground water investigations in areas where the

water is hard because it contains a significant concentration of minerals.

Cause: The 2020 has not been calibrated properly.

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the instrument as

outlined in Section 4.6. After the instrument has been calibrated, sample the bag of calibration

gas. A reading equivalentto the calibration gas should.,be displayed.. If not contact the TtNUS

Equipment Manager.

Cause: Cal Memories have not been programmed correctly.

Action: Program all the Cal Memories you require for your application. You must' use the correct

calibration gas and concentration for each Cal Memory. See Section 3.4, of the User's Manual.

Cause: You are not using the correct Cal Memory.

• Action: Select the correct Cal Memory for your application. .See Section 3.2.2 or 3.3.2, of the User's

Manual.

Note: It does not matter which Cal Memory is selected or which response factor is entered.

The 2020's response is ,not specific to anyone compound. The reading displayed

represents the total concentration of all ionizable compounds in the sample.

Cause: The Detector has been short circuited by foreign matter in the detector cell.

Note: Do not service the 2020 in a hazardous location.

Action: Do not touch the wire grid inside ,the detector cell. Use a gentle jet of compressed air to remove

any dust in the detector cell.

Warning: Do not insert any object, other than the UV lamp, into the lampholder.

Cause: There is an undetermined problem.

Action: Contact the TtNUS Equipment Manager.

•
Problem: Date and time settings are not retained.

Cause: The battery pack has been removed before the 2020 was turned off.

Note: Do not remove or recharge the battery pack ina hazardous location.
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Action: Replace the battery pack and reset the time and date. Ensure that the 2020 has been turned off

before removing·the battery pack.

Cause: The 2020 has not been used for 3 months or more and the internal battery (not the external

battery pack) has discharged.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Connect the 2020 to the AC adapter and turn the 2020 on. Turn the pump off. While the 2020 is

. running the internal battery is charging. leave the instrument running for approximately 24 hours.

Problem: Instrumentstatus shows "Over."

Cause: High concentrations of gases and vapors will cause a rapid chapge in signal level. The detector

and associated electronics may become temporarily saturated.

Action: Wait a few seconds for the status to return to normal. PIDsare designed to detect relatively low

concentrations of gases and vapors. Exposure to very high concentrations may result in a very

high or maximum response.

Cause: The detector has become saturated.

Action: Move the 2020to,a location where it can sample clean air. "Sample clean air until the reading

stabilizes around O. •

Cause: Detector has been. short circuited by foreign matter in the detector cell.

Note: Do not service the 2020 in a hazardous location.
,

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of compressed air to remove

any dust or dirt in the detector cell.

Warning: Do not insert any object, other than the UV lamp, into the lampholder.

Cause: There is an undetermined problem.

Action: Contact the TtNUS Equipment Manager.

Problem: Display is blank.

Cause: Battery pack is critically low.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Replace the battery pack or connect the 2020 to the AC adapter.

Cause: The battery pack is not connected to the instrument correCtly.

Actio.n: Ensure the battery pack connector is securely attached to the connector on the 2020.

Cause: There is an undetermined problem.
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Action: Reset the 2020. You must leave the instrument on while you disconnect the battery pack. This

will reset the instrument. Reconnect the battery pack and close the battery hatch. Turn on the

2020, set the time and date and program ~II the calibration memories that you are using.

Action: Contact the TtNUS Equipment Manager.

Problem: Sample flow rate is less than 300 mUm in.

Cause: The inlet filter is plugged.

Note: Do not replace the inlet filter in a hazardous location.

Action: Replace the inlet filter.

Cause: The inlet filter has not been installed properly.

Action: Ensure that the inlet filter has been installed correctly.

Cause: The UV lamp is too long, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the,lamp is too long for

,the lampholder. Replace the lamp and contact the TtNUS Equipment Manager.

Cause: The UV lamp is too wide, causing flow to be restricted.
, .

Action: If you have a UV lamp with a white serial number label, it, is possible that the lamp is too' wide for '

the lampholder. Contact'the TtNUS Equipment Manager.

Cause: The 2020 has, been exposed to a solvent that can pass through the inlet filter and liquid has been

aspirated.

Action: Contact the TtNUS Equipment Manager.

Cause: Sample outlet is obstructed.

Action: Ensure the sample outlet is not obstructed in any way.

Cause:. Pump has been damaged.

Action:' Contact the TtNUS Equipment Manager.

Problem: Liquid has been aspirated.

Cause: The 2020 has been exposed to a solvent that can PCi.SS through the inlet filter.

Action: Contact the TtNUS Equipment Manager.

Problem: Corrosive gases and vapors have been sampled.

Cause: The 2020 has been exposed to corrosive gases and vapors.

Action: Corrosive gases and vapors can affect the electrodes within the detector as well as the lamp

window. Prolonged exposure to corrosive materials may result in permanent fogging or etching
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of the window. If the 2020 is exposed .to corrosive material, contact the TtNUS Equipment

Manager.

6.0 SHIPPING

. The Photovac may be shipped as cargo or carried on as luggage providing there is no" calibration gas

cylinder accompanying the kit. When shipping or transporting the calibration gas, a Hazardous Airbill

must be completed.

7.0 REFERENCES

Photovac 2020 Photoionization Monitor User's Manual, 1995.

8.0 AnACHMENTS

1. Equipment Calibration Log

•

•
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STANDARD OPERATING PROCEDURE

NUMBER 13

CALIBRATION AND CARE OF WATER QUALITY METER

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedures for the calibration and

maintenance of field instruments used to measure water quality, and for the proper documentation of

calibration and maintenance. The YSI 6-Series Environmental Monitoring System will be used to
. . .

measure pH, temperature, oxidation-reduction potential (ORP), speCific conductance (SC), dissolved

oxygen (DO), and turbidity in water. The YSI meter has a multiprobe sensor, which can be used in

conjunction with a flow-through cell attached to a pump discharge tube to measure water quality

parameters in a ground water discharge, or can be immersed In a surface water body such as a stream, .

pond, or drainage ditch.

• 2.0 FIELD FORMS AND EQUIPMENT LIST

•

The following log books, forms, equipment and supplies are required.

Site Log Book

Equipment Calibration Log Sheet

YSI Model 610-D and Sonde: multi-parameter water quality meter with flow through cell

Equipment Manual

Calibration Kit

Deionized water, paper towels, spray bottle etc.

3~ PROCEDURES

This section describes the calibration procedure for the YSI Model 610-0. The meter is supplied with an

instruction manual. Sections of this manual are reproduced in this SOP. The manual will be on-site and

used as the calibration guidance document for the meter's calibration (page 29 section 2.6 of the manual

starts the calibration procedure). This procedure will list requirements for frequency of calibration and

checks to be performed on the meter.
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The YSI Model 610-0 and Sonde is a multi-parameter, water quality meter that may be used to measure

open water bodies (streams, ponds, springs, etc.) with the probe guard installed. With the flow through

cell attached, the meter has the ability to measure water quality parameters in ground water via a pump

discharge line. By performing the measurements in the discharge line coming directly from the well, the

parameters are measured prior to the. ground water coming in contact with the atmosphere. The

parameters measured by the YSI for this field effort are:

• Dissolved Oxygen (DO)

• Specific Conductance (SC)

• Temperature

• .pH

• Oxidation-reduction~Potential (ORP)

.• Turbidity

3.1 Documentation

The Equipment Calibration Log is used to document calibration of measuring equipment used in the field.

The Equipment Calibration Log documents that the Manufacturer's instructions were followed for

calibration of the equipment, including the. frequency ofcalibration, type of standards used, and checks

performed on calibration during the course of using the equipment. An .Equipment Calibration Log must

be maintained for each measuring device that requires calibra!ion. Entries must be made for each day

the equipment is used. A blank Equipment Calibration Log form is attached at the end of this SOP.

3.2 Calibration

All of the parameters listed in Section 3.0 must be calibrated prior to the start of each field effort. After

this initial calibration, the YSI will be checkeq each day that it isused. If the check shows any out-of-spec

readings, the specific probe will be recalibrated. Meter specifications can be found' in the equipment

manual, starting on page 248. Calibration and calibration checks will be documented in the Field Logbook

and on the Equipment Calibration Log. The name, lot number, and expiration date for all calibration

buffers and standards used will be recorded on the Equipment Calibration Log. The meter's model, serial

. number, and name of rental company will also be recorded on the equipment calibration form.

•

•
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Tips for Good Calibration

The DO calibration is a water-saturated air calibration. Make certain to loosen the calibration cup

seal to allow pressure to equilibrate before calibrating.

•

•

• Make certain that sensors are completely submersed in solution and readings are stable when

calibration values are entered.

• Use a small amount of calibration solution (previously used solution may be used, then discarded for

this purpose) to pre-rinse the sonde.

• Fill a bucket with ambient temperature water to rinse the sonde between calibration solutions.

• Make sure to rinse and dry the probe between calibration solutions. This will reduce carry-over

contamination and increase the accuracy of the calibration.

4~ MMNTENANCE

The YSI Meter will be rented for the duration of each brief field effort. Therefore, little field maintenance

.will be required. For any maintenance other than the routine cleaning, calibrating, or battery charging, the

instrument should be returned to the vender and a replacement sent immediately to the job site.

.4.1 Meter Storage

For this field effort, the meter storage will be short term, i.e. over-night or between work shifts (4-day

break). During these breaks the meter shall be placed on charge. One-half inch of tap or distilled water

. shall be placed in the meter calibration cup and the cup threaded onto the sonde. The key for short-term

storage of probes is to use a minimal amount of water so that the calibration cup will remain at 100%

humidity. The water level must be low enough so that none of the probes are actually immersed. Proper

storage of the sonde between usage will extend its life and will also ensure that the unit is ready for use

as quickly as possible for the next application.

Multi-parameter short term storage key points:

• Use enough water to provide humidity, but not enough to cover the probe surfaces.

• Make sure the storage vessel is sealed to minimize evaporation.
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• Check periodically to make certain that water is still present.

4.2 Probe Cleaning

• Rinse the probe thoroughly with" potable water.

• Wash the probe ina mild solution of Liquinox and water and wipe with paper towels and/or cotton

swabs.

• " Rinse and soak the probe in deionized water. "

• "If stronger cleaning is required, consult section 2~10 page 89 of the equipment manual.

Note: Reagents that are used to calibrate and check the YSI may be hazardous. Review Health and

Safety Plan, Appendix Aof the"equipment manual, and MSDS's, all of which are on file in the field trailer.

5.0 ATTACHMENTS

1. Equipment Calibration Log

•

• "
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STANDARD OPERATING· PROCEDURE

NUMBER 14

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES

1.0 PURPOSE

This Standard Operating Procedure (SOP). establishes the procedures for sample custody and

documentation of field sampling and field analyses activities.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following logbooks, forms, and labels, are required.

Site Logbook

Field Logbook

Sample label and tag

Chain-ot-Custody torm

Custody seals

Equipment Calibration Log

Monitoring Well Inspection Form

Water Level Measurement Form

.Low-Flow Purge Data Sheet

Ground Water Sample Log Sheet

Surface Water Sample Log Sheet

3~ PROCEDURES'

This section describes custody and documentation procedures. All· entries made into the logbooks,

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is

preferred). No erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a

single strike mark, initialed, and dated.
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The site logbook is a hardbound, paginated, controlled-distribution record book in which all major

on-site activities are documented. At a minimum, the following activities/events shall be recorded

(daily) in the site logbook:

• All field personnel present

• Arrival/departure of site visitors

• .Arrival/departure of equipment

• Start or completion of sampling activities

• Daily on-site activities performed each day·

• Sample pickup informatiOn

• Health and safety issues

• Weather conditions

,
The site logbook is initiated at the start of ,the first on-site activity (e.g., site visit or initial

reconnaissance survey). Entries are to be made for everyday that on-site activities take place. e
The following information must be recorded on the cover of each site logbook:

• Project name

• Project number

• Book number.. Start date

• End date

Information recorded daily in the site logbook need not be duplicated in other field notebooks but

.must summarize the contents of these other notebooks and refer to specific page locations in

these notebooks for detailed information '(where applicable). At the completion of each day's

entries, the site logbook must be signed and dated by the Field Operations Leader (FOL).

3.2 Field Logbooks
J

.The Field Logbook is a separate dedicated notebook used by field personnel to document his or

her activities in the field. This notebook is hardbound and paginated. e·
050215/P eTO 0158
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Sample Labels and Tags

Adhesive sample container labels must be completed and applied to every sample container.

Information on the label includes the project name, location, sample number, date, time,

preservative,. analysis, matrix, sampler's initials, and the name of the laboratory performing the

analysis. A tag containing the same information'shall also be completed and tied to each sample'

container.

•

3.4 Chain-of-CustodyForm

TheChain-of-Custody form {COC} is a multi~part form that is initiated as samples are acquired·

. and accompanies a sample {or group of samples}· as it is transferred from person to person.

Each COC is' numbered. This form must accompany any samples collected for laboratory

chemical analysis. A copy of a blank chain-of-custody forr" is attached at the end of this SOP.

The FOL must include the name of the laboratory in the "Remarks" section to ensure that the

samples are forwarded to the correct location. If more than one COC is necessary for any cooler,
. . . .

the FOL will indicate "Page _ of _" on each COCo The original {top} signed copy of the COC

form shall be placed inside a large Ziploc-type bag and taped inside the lid of the shipping cooler.

Once the samples are received at the laboratory, the sample custodian checks the contents of

the cooler{s} against the enclosed COC(s}.. Any problems are noted on the enclosed COC form

{bottle breakage, discrepancies between the sample labels, COC form, etc.} and will be resolved

through communication between the laboratory point-of-contact and the Task Order Manager

(TOM). The COC form is signed and, retained by the laboratory and becomes part of the

sample's corresponding analytical data package.

•

3.5 Custody Seal

The Custody Seal is an adhesive~backed label with' a number on each seal. It is part of the

chain-of-custody process' and is used to prevent tampering with samples after they have been

collected in the field and sealed in coolers for transit to the laboratory. The Custody Seals are

signed and dated by the samplers and affixed across the opening edges of each cooler (two

seals per cooler) containing environmental samples. The laboratory sample custodian will

examine the Custody' Seal for evidence of tampering and will ,notify the TOM if evidence of

tampering is observed.
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3.6 Equipment Calibration Log

The Equipment Calibration Log is used to document calibration of measuring equipment (e.g.,

multi-parameter water-quality meter) used in the field. The Equipment Calibration Log documents

that the manufacturer's instructions were followed for calibration of the equipment, including

frequency and type of standard or calibration device. An Equipment Calibration Log must be

-maintained for each electronic measuring device requiring calibration. Entries must be made for

each day the equipment is used.

3.7 Water-Level Measurement Form

The Water Level Measurement Form is used to document the determination of water levels in

monitoring wells.

3:8 Low-Flow Purge Data Sheet

The Low-Flow Purge Data Sheet is used to document field measurements made while purging

wells to stabilization.

3.9 Ground Water Sample Log Sheet

The Ground Water Sample Log Sheet is used to document the samples taken from a monitoring

well at the end of low-flow well purging.

3.10 Surface Water Sample Log Sheet

The Surface Water Sample Log Sheet is used to document the samples collected from surface

waters.

3.11 Soil and Sediment Sample Log Sheet

The Soil and Sediment Sample Log Sheets are used to document the sampling of soils and

sediments.

••

•

•
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STANDARD OPERATING PROCEDURE

NUMBER' 15

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures for sample preservation, packaging,

and shipping to be lised in handling ground water, surface water (including seeps), soils, and sediments

collected at the NSWC Crane.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

. Shipping labels

Custody seals

Chain.;of-custody (COC) form(s)

Sample containers with preservatives: All sample containers for analysis by fixed-base laboratories will

be supplied, with preservatives added (if required) and deem.ed certified clean by the laboratory.

Sample shipping containers (coolers): All sample shipping containers are supplied by the laboratory.

Packaging material: Bubble wrap, ZipLoc® bags, strapping tape, etc.

3.0 . PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING

3.1 The laboratory provides sample containers with preservative already included (as required) for the

analytical parameter for which the sample is to be analyzed. All samples will be held, stored, and

shipped at 4°C. This will be accomplished through refrigeration (used to hold samples prior to

shipment) and/or ice.

3.2 The sampler shall maintain custody of the samples until the samples are relinquis.bed to another

custodian or to the common carrier.

3.3 Check that each sample container is properly labeled, the container lid is securely fastened, and

the container is sealed in a ZipLoc® bag.
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3.4 If the container is glass, place the sample container into a bubble-out shipping bag and seal the

bag using the self-sealing, pressure sensitive tape supplied with the bag:

3.5, Inspect the insulated shipping cooler. Check for any cracks, holes, broken handles, etc. If the

cooler has a drain plug, make certain it is sealed shut, both inside and outside of the cooler. If the

cooler is questionable for shipping, the cooler must be discarded.

3.6 PU,t ice into ZipLoc® bags and place a layer of the sealed bags on the bottom of the cooler. Place

the sample containers into the shipping cooler on top of the ice in an upright position (containers
, '

will be upright, with the' exception of the 40-ml vials). Place ZipLoc® bags of ice flat against the

sides of the, cooler. Continue filling the cooler with samples until the cooler is nearly full and the

movement of the sample containers is Iirilited~

3.7 Place a temperature blank in the cooler. Make sure that all samples identified for VOC analysis

"and their associated trip blank are packed in the same cooler (Le~, VOC samples and trip blank

" that livere stored together during sampling activities can not be separated into different coolers for

shipping purposes). •

3.8 Add a final layer of ice sealed in ZipLoc® bags to the top of the samples just before the cooler is

closed and sealed.

3.9 Place the original (top) signed copy of the COC form inside a large ZipLoc® bag. Tape the bag to

'the inside of the lid of the shipping cooler that contains the samples for VOC analysis.

3.10 Close the cooler and seal the cooler with approximately four wraps of strapping tape at each end

of the cooler. Prior to wrapping the last wrap of strapping tape, apply a signed, numbered, and

dated custody seal to each side of the cooler (one per side). Cover the custody seal with the last

wrap of tape. This will provide a tamper evident custody seal system for the sample shipment.

3.11 Affix a shipping label to the top of the cooler containing samples for VOC analysis, ensuring all of

the shipping ,information is filled in properly. Overnight (e.g., FedEx Priority Overnight) courier

services will be used for all sample shipments.

3.12 All samples will be shipped to the laboratory no more than 72 hours after collection. Under no

circumstances will sample hold times be exceeded. •
050215/P GTO 0158
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STANDARD OPERATING PROCEDURE

NUMBER 16

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedures to be followed when

decontaminatingnon-dedicat~d field sampling equipment during field investigations.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Waterproof pens

Non-latex Rubber or Plastic Gloves

Cotton Gloves

Field Log Book

Potable Water ,

.Deionized Water

.LiquiNox Detergent

Brushes, Spray Bottles, Paper Towels, etc.

55-Gallon Drum or Other Container to Collect and Transport Decontamination Fluids

3.0 DECONTAMINATION PROCEDURES FORSAMPLING EQUIPMENT

3.1 Don nonclatex and/or cotton gloves and decontaminate sampling equipment (in accordance with

the following steps) prior to field sampling and between samples.

3.2 Rinse the equipment with potable water. Rinsing may be conducted by sp~aying with water from

a spray bottle or by dipping. Collect the potable water rinsate into a container.

3.3 Wash the equipment with a solution of LiquiNox detergent. Prepare the LiquiNox wash solution in

accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution

into a container. Use brushes or sprays as appropriate for the equipment.

. 050215/P CT00158
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3.4 Rinse the equipment with potable wateL Rinsing may be conducted by spraying with water from a

spray bottle or by dipping. Collect the potable water rinsate into a container.

3.5 Rinse the equipment with deionized water. Rinsing may be conducted by spraying with water

from a spray.bottle or by dipping. Collect the deionized water rinsate into a container.

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary.

3.7 Document decontamination by recording itinthe Field Logbook.

4.0 DECONTAMINATION PROCEDURES FOR PUMPING EQUIPMENT

. .

This sequence of decontamination applies to the pump; hoses, cables, and other equipment placed in a

monitoring well to obtain 'a groundwater sample.

4.1

4.2

Wash pump, hose, and cables in a tub containing potablewateL Use brushes as appropriate.

Wash pump, hose, and cables in a tub containing LiquiNox wash solution.. Use brushes as

appropriate.

\

•
4.3 Rinse pump, hose, and cables in a tub containing clean potable wateL

4.4 Pump clean potable water through pump and hoses for 15 minutes.

4.5 Drain and air dry all equipment.

4.6 Place decontaminated equipment into new plastic trash bags and store until next use.

•
050215/P CTO 0158
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DrillingArea~

. Background (ppm):~

Converted to Well: Yes .
--- No -...;..;.-- WeIlI.D. #:---------..,..--
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• [-n:)Tetra Tech NUS, inc, SORING LOG. . Page _,_. Of-L
PROJECT NAME: NSw'C- cRANE: . BORING No.: C}tJ.[JO 9
PROJECT NUMBER: c..Tc;> 15'8 #-"3 Cf 51 DATE: --:-~·~8=-"'-:'-::~~(";"'"--(7;;";'1-----

DRILLING COMPANY: l:2FS GEOLOGIST: VV"£roK ""y (. R
DRILLING RIG: HIA~(~llA-A/£ I 0 f T DRillER: -~R~,F.;:;.uF:-=:£-:-z..:;;;.:...L.---

•

DOO(P .

COCO

·.Ml1fJ

..

1/

1-'lIt{ / i0/2
/

.. 5-1 2- / IS,6

/

•
1/
1/

1/

1·/
1/

e·
1/

• When rock coring; enter rock brokeness.

•• Include monitor reI9~.in?foomtelVa!S@ borehole. Increase reading frequency if elevated repoRS8 read.

. Remarks:!) ~ f 1"A-GROC()e~ . .
Drilling Area

Background (ppm):~ .

Converted to Well: Yes No
-~-

WeIlI.D. #: _



["'Fh]Tetra Tech NUS,lnc. BORING lOG Pag,d~of L
PROJECT NAME: NSwC-- cRt\N£ BORING No.: OlsiJ~() •
PROJECT NUMBER: CoTO IS-8 #-"3 Cf 51 DATE: -~~er--271~~O-'('------
DRILLING COMPANY: l2 FS GEOLOGIST: t,/vOKwyl-H
DRILLING RIG: ' jii)ftlt~" flJpr ' DRILLER: -....c.4l'...;;.I~,f"":';:F.~~£~~-----

PlO'FID Reodlng (ppm

, Sample .0epIh
No. (R.)

, and or
ypeco R...
RQD No.

'Remarks

"

DRY

ORv

Ml RtJdrf

-' / Tf) PtFUtL

F--r-.....;y:I/-,----?t:,--i '7 / ~===:==:=,:@::'t:':=======:=:=========::::=::
/

1/

• When rock cOring, enter rock bfolteness.

~ Include manitOf readinq in 6 foot intaivats@borehole.InCreaseread,ingfrequencyifelevatedreponseread.

Remarl<s': :2~Lf I -"1kjcOCQK£
. Drilling Area .
Background (ppm):~

Converted to Well: Yes No
-~--

WelltD;#:----------



•
["fI::)Tetra Tech NUS, Inc. BORING LOG Page _'_I of _l_

PROJECT NAME: NSwc-- cRANE BORING No.: 0/ ~ (31/
PROJECT NUMBER: C-IO '58. -It, 3erS1 ,DATE: -~B+--";"'~F.:;l::-_~O:-:-'---~-

DRILLING COMPANY:. (£ FS GEOLOGIST: wvrJ I<~'flH
DRILLING RIG: HII8R'(AA/£ JOer DRILLER: _.....:S~,-=..RF:4~'j;..,!;;I~!.L-_--

c.: /C. OP

·v
.. IV
v

IV
IV

:r:O
.1 I---+--f-,--~-~---~-+----~-+--I-+-+-I. "0'

• When rock cofiniJ. enler rock brokeness.

.. Include monitor reading in 6 fool inlelVais 0 borehole. Increase reading frequency if elevated reponse read.

RemCt,rks: :; 11'(l.( I Jl1gcRQ (.0((.£ . ' '.
Drilling Area .

Background (ppm):[Q]

Converted to Well: Yes No
---'~

Welll.D. #: _



(-n:;JTetra Tech NUS, I"; . BORING LOG Page -L of L
PROJECT NAME: NS'wC-- cRANE BORING No.: 0 I s g I J.......
PROJECT NUMBER: C--Ib '5'£; 4"3 Cf 51 DATE: . ~ • )..~ ~ 0 I •
DRILLING COMPANY: £ FS GEOLOGIS1: I~ Sl N\ eSO f'l

. DRilliNG RIG: i4",i'tICIC-hr'e'G Drr-· DRILLER: cF S ·K.ev/~ R.H¥f;
MATERiAl DESCRIPTION PItVFlOR--.g(Jipn

/.

1/

1/
• When rock coring, enter rock brokeooss. .

.. Iliclude moriilof reading In 6 root intervals @ borehole. Increase reading frequency it elevated reponse read.

Remarks:---------------------
Drilling Area r---=-"

Background (ppm):I. Q.
Converted to Well: Yes . No S?'

:e.
. WeIlI.D. #: -



•
(-.:t:)Telra Tech NUS, InC. BORING LOG Page -.L oU_

PROJECT NAME: NSw'c- c...RAN £ BORING No.: 015(313
PROJECT NUMBER: LTC '5'8 #, 3er51 DATE: --=---:0.....-:=;,;1,...,'1,;;;;.-0-'..,..-·-------
DRILlIN(3 COMPANY: 12 FS GEOLOGIST: I1/uOK£vvtl{ .
DRILLING RIG: r;:cO p/?()(J£ DRILLER: _ ..........s-IRA-r~:.:.;·~,~----

00 0 cJ

I~

--~,""""I

'V

c;1....,.,~." ,,,,,,1 T-SAqD' I'1t..

S-J 6 1/ 1~.2

1/--

Is"",p.: DepCh

No. (R.)
·and or

trypeOl R...
ROO, No.

V TP
t--t--oofC--7I---i to'

1/
•

v
1/
/.

1/

••
1/

• When rock coring, enter rock brokeness.

•• Indude monitor reading in 6 foot intelvals @ borehole. Increase reading frequency if elevated reponse read.
.Remarks: .....,- _

Drilling Area
Background (ppm):[Q]

Converted ·to Well: Yes No __~)(_ WeIlI.D. #: --..._



page~of-.lfibh~aTechNus,lnc BORING LOG

, PROJECT NAME: NSwC-- cRAN£ BORINGNo.:'Ot5B J'i •
PROJECTNUMBER:C-IOI5"8 #- 3cr5'1 DATE: --=::"8~-~-="'"q""'-o~,,-----
DRILLING COMPANY: 12 FS ' GEOLOGIST: _~W~l/-:=O;...:I:C;;:.:'w~Y~{,...;;.H~ _
DRILLING RIG: ' ~t.oPl!oBe DRIllER: 5,(t,+rl

o 00 a

~(

~ ~ttLfl:rJ O,f-i'tf'

~ I
GJfl.j ""1,1-toN 0

~y'
.. ,

,.Ii
eJRfr

(ilt' 6a",cI ,.. ,s,Lr
,

:Vf ~"

ro ~ c Io.'/fl'/ (IL,T.~J.+NO M(.. Dr<-t
, .,.-

1.t7
(A-NftIffl' D£WG

, sA-~PI¥'R TV 10' '\

Pl\<>nl.a-I\<; Lu\-nf'
Op-r p...\j1/

MATERIAl DESCRIPTION

/
'1/
1/

v
/

/
/

:/

/

/
/

• When rod( coring. enter rock brokeness.

•• inclUde mOnitor reading In 6 fool intWvals @ borehole. Increa'>8 reading frequency if elevated reponse read.

Remarks:.,,2#Yl.(' J41ACR" Corl£
DrillingArea~

Background(ppm):~

Converted to Well: Yes WeIlI.D. #: _-.,.- .,..-



·1 IPage _ of _._.•• (1I:)Tetra TechNUS,lnc BORING LOG

PROJECT ·NAME: NSWC-~AN£ BORING No.: 01~1J /6
PROJECT NUMBER: cra '5'8 #. 3'lS1 DATE: --=:...l8;':::-~~;"":Z';'::-O:::t-:-----

DRILLING COMPANY: 1£ FS GEOLOGIST: _---,,-...JlII\J~"LJD£.!,;~=ItJ~y;..l:::?H~--
DRILLING RIG: H~ 'R.R.lt A-U£ llJPr DRILLER: . . ~rR-1t'

Remarks

u
s
c
s

JI~

DRY 4~~ 0 Q 0
v

.C

nM,o 4- ~J 0 ~ &1

Ml

I atilt> . (. r:..' 0 D c

~L

.Df?y 041V''U bJ () C? I?

··IAt DRy 0 () (J' "

. i

·SIL.-T

... . .. MATERIAL DESCRIPTION·

......:; .
..:.: :.: :.. : - .

1/

~ Oeplh 81-.,·
No. (R.) Ii- or l-ayJ
and or ROO

ype .. RUn (%l
ROO No.

15--3·6. '/ '% f>
. / ~~j,t.""''',.lAv "'l7ff(~d

5.,'{ fl / Zf:z.. I I
1--~-t"I/---:;.....·-:--1..3- J----.J...-I--I----..~____::.~~_'_Jr_--+~_~__~-+--+-I
~ IfJ 1/~/2-

1/•
v
v

1/

. 10~ 12 1 S!\'f\PII G <;TUc.J(·

·'ll± DEe-f·
1/

•
i/

.• When roct coring, enter rock bfOlteness. .

•• Include monitor reading In 6 foot Intelvals @ borehole. Increase reading frequenCy if elevated reponse read.
~I I~. . .

Remarks:;l JC~ ~O (.f;tUi
Drilling Area .

Background (ppm):~

COnverted to Well: Yes No 1
i

WeIlI.D. #: .....,.- __



Page~ of _'_'("R:]Teira Te<:h NUS, Inc. BORING LOG
PROJECT NAME: NSwC- cRANE: BORING No.: 0' ~ g-lt •
PROJECT NUMBER: LIO '58 #- 3CZ'S1 DATE: ---=-:~~--e--=;t-~01-----
DRILLING COMPANY: 12 FS GEOLOGIST: LVl/IJKW'.~~
DRILLING RIG: Hv/?RIC~Ne /1l1Ji' DRILLER: --$'="'="~"";';;";"~'~':--_--

,~
e.tLtW&

O/il-
.~ ~: /)Ry ~ C> C> 0

Of?6. ,f7'/rtl ~AND+- f /~r ~
, ,

c&6t.y j

~~ T-Gllt-)' T""~fflovr [)Ry 0 I~ &' (')

~ ,~/¥E j .....41" ''v~M''EIleO '

Oft, [~~r:) ...... Op-yI1CQQoct;. lc- c <:> q •TO to
,

S_pl< Depth
No. (R.)
end or

!Type", Run
Ran No.

O/ly 0000

/'

1/

1/
1/

• When rock coring. enter rock brokeness.

•• Indude monitor reading in 6jooUnteIVaIs 0 borehole. Increase reacfl1g frequenCy if elevated reponse read.

Remarks: ';JIIX L/ .I1Avlp CD&£;- , ,
DrillingArea~

, Background (ppm):~

WeIlI.D. #: -,.- ",.- _JCNo
----.;~-

YesConverted to Well:
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•
(-n:]Tetra Tech NUS,lnc, BORING LOG

PRojECT NAME: NSwc- cRAN £ BORING No.: 01:513/7
PROJECT NUMBER: C-/CJ '5'8 #- 3Cf51 . DATE: .....::;=~8~-....::;2~'1'-_LOf-.,.....----

DRILLING COMPANY:- £FS GEOLOGIST: VUO/(yYul
. DRILLING RIG: (;EQPga& . DRILLER: --=.J.5~r.'=:'I(~A-::::'r.L.,::",:,:",--,:",,--

MATERIAL DESCRIPTION

. /

Remarks

J Dtfy

CL

1/

/
1/
V

. .

•

1/
1/

•• • When rock Coring, enler rock brokeness.

•• Include monitor reading in 6 fool intecvals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:ZiV'Mcf.o coKE
Drilling Area .'

Background (ppm):~

Converted to Well: . Yes No ---,--:..-
WeIlI.D. #: -



Page_i_ofL, .. ("'R::]Teba Tech NUS, Inc. BORING LOG

PROJECT NAME: N5c¥C- cRANE: BORINGNo.:OISI3J8 •
PROJECT NUMBER: G..TO 'S:8 #- "3 Cf 51 DATE: ---:~8'=:'-;;l~V.M._o:""'/------
DRILLING COMPANY:· /ZF~ .. . GEOLOGIST: ,...--'v~v-;;O~/C~w;..,;y~c-~I/~ _
DRILLING RIG: CB?fR"6E . DRILLER: ~iRA=rI

MATERIAL DESCRIPTION

Remarks

00.00

5-:3 V 'II 8f,«l £~l(...;r ,s~ KIAArI7 .ORv

l{..-y8/ 'I, -l- I J- v. c,rv.... ~ ("
o () c> 0

()u()()

1/

1/
1/

• When rpck coring. enter rock bfOkeness.

""! Indude monitor reading in 6 root inlelvals @ borehole. Increase reading frequency' if elevated reponse. read.

Remarks: :< e~(l t1AclDC ate&. . J

..

. DrillingArea~

Background (ppm):~

C9nverted to Well: Yes - No .' .k WeIlI.D. #: ..,.....-
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.["'R:)Tetra Tech NUS, Inc. BORING LOG Page _( of L
PROJECT NAME: NSwc- cRANE: BORING No.: 0/ SO 19·
PROJECT NlJMBER: C-TO '5'[3 #- 3c:r51 DATE:' ---rl--~.).""';l(--O~/----
DRILLING COMPANY: .. 12 FS GEOLOGIST:I,JvOK.w#I

. DRILLING RIG: (;eOPR(J8lf DRILLER: --/-"5=T&+r~;...a,:,~:...:..:::.._--

'0>0 00

Remarks

I Dev·

lit

,

Su..·r T-c"t"1

i/•
1/
1/
1/

1/

• • When rock cexing, enter rock bl:okeness.

. •• lncIudEi monilof~~ in , roofIntervals 0 borehole. Increase reading frequency if elevated reponse read.

Remarks:·~ )(4 )1Avteoc(')te~ .. . . .

.

Drilling Area
. Background (ppm):~

Converted to Well: Yes No ---=-
Welll.D. #: .,...--



l.

·Page_'Of~[1t::)Teb"a Tech NUS,lnc. BORING LOG

PROJECT NAME: NSwC- cRANE: BORING No.: 01 5(3~ 0 •
PROJECT NUMBER: LIO '58 # 3Cf51 DATE: ----::B=---:;2~'--p....,.I-.,..;.--- .

. DRILLING COMPANY: "/2F~ GEOLOGIST: lvv()/(vye,b/
DRilliNG RIG: HV6K'?A-ut. IOPT "DRILLER:" --:S=-r....;;;.,R-=:A--:"-'-T=l~----

0 0 00

=<:.:";.:> (:.;":-:.:..::.: .. " :..:".:.:.;

,

.,Jlemarks

~""

'd~"

. I

e 8'

~.

"MATERiAl DESCRIPTION

TO

if

~-I 2 1/ ~/.2.

/

~-] 6 1/ 21:2-

/

v

. Semplt Depth
No. (R.)
end or
ypea Run
RQO No.

/
/ ,"

/

• .I

IV

V

/

• When rock coring, entef rock broil/mess.

•• Include monitof reading in 6 loot intelVaIs 0 borehole. Increase reading frequency if elevated reponse read.

"Remarks: ::z'jr,/' /'11&£0 Collit
. DrillingArea~

Background (ppm):~

Converted to Well: Yes No )( Welll.D.#:
----~------
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(-w:t:;]Tetra Tech NUS, Inc. BORING LOG Page J.. ofL

PROJECT NAME: NSwc- cRAN £ BORING No.: OJ .5B~ I '
, PROJECT NUMBER: c..TO '5'8 #-"3 Cf 51 DATE: --""'8'""---:.;;2~/--O~/----
,DRILLING COMPANY:t2 F5 GEOLOGIST: wvOKvyOI
DRILLING RIG: 'ItVfte'UNE: lOP] DRILLER: --.5-'·::!r!:-lKli-A=T",:",:L=~---

PlDIFIO Reeding (ppm ,
.....: ... ". ".. .

IIII
i:i:\~:.~:, ::.:::?:~: :~g}:g ::~:(:~::

Drilling Area'
Background (ppm):~

Remarks

TO
<"I "r

"

r-cll't) ,

I I

OR6-

6

,/
8/

1/

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Incr~e reading frequency ,if elevated reponse real!.

Remarks: ~-'ofil~ II) ,

~-J 10 /3/L/

, s....,* Depth Blows I

No. (R.) 8'" or
end or ROO

ype or Run ('lQ

RoD No.

.,1

.'

,.

, Well'l.D. #: __....,...- _xNo
-..:..;....--,.-Y~Converted to Well:

I,



. (1:t:JTetra Tech N~S;lnc. BORING LOG Page -'-Of 7' ....

PROJECT NAME: NSWC CRiNE BORING No.: 01 TO1, .•
PROJECT NUMBER: 3959 . .DATE: . . <f ..;. "7-0 I 7 9-,f-o(
DRILLING· COMPANY: BOWSER-MORN.ER . GEOLOGIST: WODKwycR
DRILLING RIG: Ve.£$A- DR'LI.- ,)1'00fJ)! DRillER: ...;..;..-:r..;;..•.;;..;..I/.;.;.:1;,...N~!\;.;.'A-t:-----

MATERiAl DESCRIPTION .

v

.Remarks·

v
°.0

V
/

J:
I---+-~-""*---t

101/

1/
/

~o/
t--f---f---,---'---~I-----+---t-+--.,-+-'I.

\ .vtey

v I~" '.Ai. CJ c:

v
50/

/

lJIi .<, ..r S~LA-" ~L

BR.Y
'~J

32 .
. oU,. SAAfJ) 5T()NE;

. :;.-"'

/
/

'10/
v
/
/

Jc.

/
·SO/

• When rock coring. enter rock brokeness.

•• Include monitor reading in 6 fool in\elvals @ borehole.. Increase reading frequency if elevated reponse· read..

Remarks: ~ I'.~ K H~/'lI1e( 6 '1CA-StAfC- 5"t:; r To 3lf'
.. Dnlling Area •

BackgrOlmd (ppm):~

Converted to Well: Yes No ··X Well to. #: __.,~. _
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['1I:;]Tetr8 Tech Nus,lnc'BORING LOG Page Y of J

PROJECT NAME: NSWC CRANE llORtNG No.: .,,~ .
PROJECT NUMBER: 3959 DATE:. . :tiEi' ZCf~8-0'
DRILLING COMPANY: BOWSER-MORNER GEOLOGIST: WOO CH .
DRILLING RIG:' Vk-KfAQgr LL V IPDOX DRILLER:· -;r, VA-AlIS'A- K

.!scmpl.~
No. (R.)
..... or

irYPeOlRun
RQO . No.

. MATERIAL DESCRIPTION P1D'F1DReedlrig{pprJI

~'6~11.~ R~IIII
1/
1/

601/
1/

•
1/

1/
701/
·'1/
1/
1/

~O'/ ...

1/
1/

1/ .
/

•
/

" When rockcorlng. enter rock brolceness.

.. Include monitDr rea1flllg in 6 root intelVals @ borehole. Increase reading frequency if elevatedreponse read.

Remarks: 60 AI( Hk~(1 eR. . '. .
Drilling Area

Background(ppm):~

Welll.D. I:",,:,' _x,No
_~lto--_

YesConverted to Well:



["'R;JTeu;. Tech NUS, Inc. BORING LOG Page '3 of -2
PROJECT NAME: NSWC CRANE BORING No.:Q/ TO ( l •

PROJECT NUMBER: 3959 DATE: " Fat /Y-8-(J(
DRILLING COMPANY: BOWSER-MORNERGEOLOGIST: WUO\HYCH "
DRILLING RIG: vg.efA-O(/u. I/tOOOX DRILLER::J; V.A-,vJ('AK

MATERIAL DESCRIPTION" PICWFIDReedIng(ppm

Remarks

•

v

/10/

/
1--~/20--t/~"-7f-_-r---::;-_-t-t....&..R:f"...".sJt........~_!D_.s_T1_()d_";;;....--.;._+-+- +-+--I-+--f.

/ TO
/ )?01-~~-t-------f-r--------lf-+..,..f--f--I

i/

/
v

" When rock coring, enter rock brokeness.

""Include monitor re<iding in 6 loot inlelvals @ borehole. Inerease reading frequency if elevated reponse read.

Remarks: 6 "AIR HA-'1rt et'?

/..

Drilling Area •
Background (ppm):C£J

xNo_-L..:I'--_
YesConverted to Well:



l-r:Elretra Tech NUS,lnc. BORING LOG Page -L 0; 5
PROJECT NAME: NSWC CRANE BORING No.: 0 I r 0 a.
PROJECT NUMBER: 3959 DATE:.,' -""'j1-"'-.L.s::::---C-U------
'DRILLING COMPANY: BOWSER-MORNER GEOLOGIST: WODKWYCH .

-::=::-:----.--'-'------
DRILLING RIG: VERS/fj-o~It.-L V-IOOt?J!, DRILLER';:T: 1£t4/61A; K

. Is-pl· Deplh
No. . (R.)
..... or

I !TyPe", Run
RQD No.'

MATERIAL DESCRIPTION Plll/RDR.....slng(ppm

~r~~II.~ R_~ 1111,
/.'

1!.oo't. r

....,

v
5·1/
1/

• 10/

·.IM.L .s- ~'tI1e SJl,Vo' v

v
'1/

is/
,'I

v

.Converted to Well: Yes Ki No ---'---

..

1-._

. . Drilling Area .
Background (Ppm):~

Welll.D. #: O....:/~r...=::;()....::;;;). _
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11:E)T~tra Tech NUS, Inc. BORING LOG ( Page'£Of S

PROJECT NAME: NSWC CRANE ..' BORING No.: 01 10-<' •
PROJECT NUMBER: 3959 . DATE: ---=-9-~I5"'--~o-,';;"'7~'9~--6---0-I----

DRILLING COMPANY: BOWSER-MORNER "i. GEOLOGIST: _W_O_D_K_W_Y_C;;..,;H~... _
DRILLING RIG: VMA-o(,u' Y-,IJO()~·· DRILLER: -;r, VAN {fA K

MATERIALDESCRIPTION

'/.

Remarks

PlQlFlO Reeding (ppm .

1111

3tJV'
····V·
32V

SoFl.

..' '1 e;.:
. :.. ;.

.0 CO

IV
O€oo.v, Pc..Mj{

.F-f1'" r!ltt(

. WET'

1
I' "..
;'......4·••

90V. 40

v
. 5 HItLE

v
·~ov

. . . • When rock coring, enter rock brokeness.

.. , •• Include monitor reading in 6 foot intervalS @ borehole. Inlfease reading frequency it elevated reponse read.

Remarks: a'lAI f' HA-!'1.11t;g . SEr {/ISs cAs'~G- Ti/ p.'
2 " Co~£ PhRetL SCf<E£¥ 60-- 70"

Drilfing Area •
Background (ppm):~

OllO;;J..Welll.D. #:
----.;;..~.=:.-_----

xYesConverted to Well:



Page 5 0f Sf'1t:IT~lra Tech NUS. Inc BORING LOG

. PROJECT NAME: NSWC CRANE BORING No.: 0/ TO:2
----=:....-..:.....:.-...,.-----...,.-_..:...-

PROJECT NUMBER: 3959 DATE: ..
DRILLING COMPANY: BOWSER-MORNERGEOLOGIST:"WrnOri<O"'Ki7'W.-r=Y""C"Rr-.-----:---

DRILLING RIG: V£~A-oR'LL l/;;'lbOOX.. . DRILLER: J. VAAlK,Act

,..
l

. MATERIAL DESCRIPTION PID1'1DReadlng(ppm

~g~'n;~MI.III ~ Re~~ ..:.:.:•.:...:[:i.:.:.:.~...:.:-.::::.G.~.:.::.:·.••...:;.·.:·...:i.:••:...:.:::!:.i....::·::~....::~·....:;.:•.:;.....:·.:.:•..:•..•·•.:.•....:1•.:.:.•.....:I.:•.:.~.....:~:••:.....::•.•:.:•....:.:.·:.·::•...:.:•....:.i•..:i....::.:.:•.....::••......::..:•.:.:~...:.:•.••.....:.•:.:...::.::••.....:••..:••....:•...

,! -- &ijll,I.IIIIIIU--IU·I·
) ";IV. r;..K~ .~uAI l::-

".~ IV ~%~ ts--7...........-'-'-'t7r.-;~IT":""""----------""-----II--+-------lf---+~+-I
. . / S.lS I----f-I&-I(.....I~CO~~'L,..~.;..,... ~f',--+..:JU..."t::::.:r~ +-~""I- ..........-I
.. '. . V . . lt~n""l It'ov l.,,~"t:J ..

I--'T_I'_'J+~-:'-+,··....i..::.l:·;.:;"A::.::~;;.::$:.L·r ac;DA.vlt.,'I::;'£.- -...-;I-+-_~l~_r..;....---i-+-+-+-IlYalV .·5'1,5 V-+t~~ .

/
fo!--+-fo-tI~tJ---.........---~-f--~'='-.;I.-~.,.6i""~-+--+-+-+-I

IV, ft¢·(j..R~ S!fhD6rOA/c, .t. 1# 18&"1.

• ·6IJIV

••

I

IV "'I"'" S H¥£: SeA.....s
(2JY ·J.-_-+--+-+-__..:...- +--+-~k;..::k=..:..r_. ----,--t--+-+-+...,..-t

C~.., V.- fl i/£ C-Q. S -t.vO.5'f". He

V&% 68
IV

'70/ .

Drilling Area
Background (ppm):~

• When rock coring, enter rock brokeness. ....',.

•• lndude monitor reading in 6 foot int~lVaIs @ borehole. Increase reading frequency iHiieValed feponse iead;

R~marks: 6." A:l~.#Al1tte,q
:;" CQ~~ BM({£C-

. . LoA. 7t /1~6 11- '
.~ /.'. 1- 50Ft r;-~ ~ {L-rsrO-vl!

~~._~/~.-"?If-----t ...;-""'--;;::.:;.... -I----.J-,--4---lI.U!'0w~JLL:.'fT::.t:.!,;'::::~~'N:!.'lC.-(" +:'''"",,+'.....( -'-'..-----:..-+--1--+-+-1
!.: - .' 1#1 if V

•
Converted to Well: Yes x No .:-_-- WeIlI.D. #: '. 0 I TO ::z.
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PROJECJNAME: NSWC'CRANE BORING No.:' 0'ro~.
PROJECT NUMBER: 3959 DATE: . . 9~g.-0'
DRILLING COMPANY: BOWSER-MORNER GEOLOQIST: +'WrnU-T.D"'KWY~.'i"i:d:C~Hn--~--"';'--

DRILLING RIG: . ltel?JA-O~,iLVIOO(1)( . DRillER: . 7J; fIIANK"t4(""

.J..

/

/

Remarks'

, "

.f tt;t"1f

. . .

. 6g.. {nt S 'T()A/e

MATERIAL DESCRIPTION Pli:ilRDReo:iIng(pprit .
Blows I .Sample Llihology .::::::::::::::::::::::::::::::::::::::

~;;~I
. ;{:~~~:~~~:~:~:}~~~{~~:}~

: !i_pie DepCh
. . No. (R.)

lIIId or'

yp.,Of Run
RQOth

.,:'

. ,,{" ... '
......-~.

' .....~":'.,~!'-
..~ -

.~ "

./
.' /()O·/

WeIlI.D. #: _~..,....::::C>~/....!,n-=o:.....::~=-_-,--_-:--No ---

·_~nroclccoring, enterrockbrokeneSs. . .
~.. . ..,

•• Include monitor realfang in. 6 foot inleivals @ bOrehole, InCrease reading frequency if elevated reponseread, .'

. Remark...s: ~'Alit ~t+IJIl~ . . .
. <{' ". .? CO £ ;7.1 f£ c..

ConvJ~~:to Well: Y~ )(
. 'i t

Drilling Area .' .•
Background (ppmr~ '.
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PROJECT NAME:· NSWC CRANE BORING No.: 0 '.r {>~

PROJECT NUMBER: 3959 DATE:·· . y~ 6-o..L
DRILLING COMPANY: BOWSER-MORNER GEOLOGIST: ·""WAiiUiTon.17KWY\'i'K:r?cq-AT------
DRILLING RIG: lttfSd-qll..(...· V-,"OI1X DRILLER: ~~.';7:'=·~v;~/'f-;";N~K-'-:.+-r----

MATERIAL DESCRIPTION PUmOReading(ppn;

~g~'~;;II.fRem~1111
./
/.

V TD
1--f--f£--.-7I----I uS' I---+--+-------.,+--f-----.----f--I~........f--I

V
IV

IV

•
V
V
v
V

• When rock coring, enter rock brokeness..

.. Include monitor reading In 6 foot interVals @ borehole. Increase remting frequency if elevated repOllSe read.

. 6"Remarks: . A-fR IIAtt#lltg
~ ,. COtS£' 6tftREL

/:.

Drilling Area ..
Background (ppm):~

Converted to Well: Yes x No
-~--

WeIlI.D..#: 0 1ro:J..
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ATTACHMENT 1

BEDROCK MONITORING WELL SHEET

["1I:)T'"T<rl> .us; Inc. BEDROCK WEU. ""-'

MONfTORINGWELL SHEET PERMIT No:

NSWCC,
01

Revisiol
• Dale' May=<

Section: Appendix H (SOPCTO 131
( Page 6

olro~

PROJECT: AlJLvc CRAvE DRIWNG Co.: alA/CM iJK"~.,BORiNGNo.:

PROJECT No.: 3 'IS'! DRIlLER: .v.&¥KIA Is: DATE CoMPLETED:

SITE: /I1CJ16- DRIWNGMETHOO: Aiklf~rA~1NORTHING:

aEOLOGlST: Wi/OKlJycH DEV.METHOD: 'EASTlNG:

O'TO~

7- 8-01

_....---, +----i~EJevation of,Top of Casing:

I"'-~I-- 1.0. of Surface CasIng:

Stick Up of Casing~ Ground 5ufface:
...---+-l;Jeviltion Of Top of Riser:

1./ II

l
, .
i,
I
1

·1

I
I

I
'1

I
I

~. '.

•• '. ~ •• I ,.;.'

'.~, , ,

CT00131

I lIS'

,70

. ~. . :.~ .. '~ ~ .:'
." '- ;'

':.' • '.( .. • 'f' ,~ .,. ..~

#~ SApo

. ~ ," ,
O.O:lO ;( 10 ,

;;;11

Type of Surface~ '.rrt.gL

Type of Riser:

1.0. of Saeen:

'." ... :..,';

~~--+- 1.0. of Riser.

:; : . " ;

," :."

~~~""""";T~Of~Il:' iCif!O{.iY
:1. . 't.;-. "': ",

~-r- Type of Surface Seal: CoAJ(,Il/ffc rA- 0
r IU'''- ' 1.0. of Pennanent casing: , 6 h ,

:;;:;1(

;.~..:-o+-~',~~on1~T~'ofSeat' , ,"
"'---,--=rc, ',;,~rDePthTop:Of EIedi'ock:

~~~~'-:-t~,~;~ " ", I3E#TON: tTl!

, Beti4n ,,(1ejlUt of "fop of Ri Ie SafI4&
::: I+-------'il-'-' BiwaIion I~ofTop of Filter Pack:

~jj _ ~~1 Elevation I Depth ofTop of Screen:

:~1 ~~---+-'- TypeofSauen: ..fC Il, liO evC.
=::
'.' Slot Size x l.engIh:
:~~. -
ir -
1=I=*---f-- Type of Filler Pack:

:.: - 1~i
~j~.: =".:I"'_~I- Diameter of Hole In Bedrock: /' / ~
.'. _ ::. Corel Ream:·' 0
,,:: - ::..
." . ~:~

::: J...n,,..t;~----t- Elevation I Depth of Bottom of Scfeen:
~~~~::~:::~:::~::
.::::::::::::~:::. Elevation I Total Depth of Borehole:

TiO.R..• ,

040015/P.

','" ',::

r-w

GIOIIld Elevation 0: '

DatumMSl:

.~ . " . , ~r :..

'.
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BORING LOG .
FIELD DATA.

.. ..
Date' 20 August 1981Project N W S C Groundwater Study Site Crane • Indiana

, Location Mustard Gas Burial Grounds Job No.441-Gl 50 11 GRnl? 2
Drill Rig Failini Inspector J. Dunbar Operator C. Drake Surface EI 683.14 ft Boring No. WES...1-1-81

• _. o' M •• _ .___ _ __# __._.___ • _ •••• '. ___ <0

. . ' .. .... . .... . ,.

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF ~rd.
~ont.

. CLASSIFICATION AND REMARKSNUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER ress

~ . "

IClav'(CL)' ,1 i oht' br6wn tn 1n"AU in1 120 Au~ o 0 o 0 o 5 o cO. 11 Rl\ ~"C:hA·' ~. 0 8.'r "

1A 0.5 1.0 1.85 12.15 160 lJar ... "1"..,, qnft' ton q] iphtlvAtif£ 1 nLT

1.0 1 5 2RO Inl .... f-~ .. .(f-U.
1 5 2,0 ~f.O 1c: ....."'1 ... 1 "'_ ....l.. ~.Pi'-
2.0 . 2.5 420

;

0.0 5.0 '!Fnldin~ ;"1

~uger
, ..

:

2 ~O AU2 5 0 5.0 Ji 5 ·50 . ~ j7., ~"F"'/'Plr ;Pici~ n°' ~ T . !Sand .(SP) : li2ht 'brown to'g1"'~V in

2A 5.0' 5.5 .'6.0 6.37 6,67 Iton Sampler '0 ITA'" ~olor v fine_o"'Ain~tf unif",..".·

6.0 6.5 6.37 ~.67 300 ~ith ..hin .,.nnAQ nf .. l~1u ), .._~
...

7. OS 6.5 7.05 '. ,
750 • Q",nt'l
.,'. '.

. '. 1~",mnlA 1- ...\. 1, f.7 t
;.

....
.... .

~O AU2 17,05 ·7,05 14 5 5-5/8" Rock· :B1t 1fo1AAnnnf-
, . .' .

, ,
"

.: ""..,,~ f'" • .. ... '- in..

1 of 2 . ,
_..

WES ::NR~.819
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" ',,\'

.... ; :'..:'

BORINGLOG; ,
FIELD DATA

Project " Site'
,.

Date
Location Job No.. .

Drill Rig Inspector Operator Surface EI 80rlng No. WES 1-1-81
, .. ,,, .. -._---_...._- -"~."- . ... _.. _- ....... .... , , , ,,,

' "

SAMPLE DATE· STRATUM DRIVE SAMPLE . . .... "

TYPE OF CLASSIFICATION AND REMARKS'NUMBER TAKEN SAMPLER "
FROM TO FROM TO FROM TO

color and fine-2rained.

l.A 21 AU2 14.5 14.7' 14.5 14.75 ,,' . . 750 crar Sandstone: same as above.3 F.P.S.
, .

" .. ".-
,. . ~ . " \. . .

'21 Ana 48.0 141) 48 n 1~-5IR"Rj)ck, 'li.. I ... ~ .. ,;"'....
. .,.. ~'

Water, encountered at 38 ft,
N' ,:.'

",_ ... 'i
Blew hole of cuttin2s and fall-in. ' , .,', .

,;",' " ..;'.'
"

, with air. Installed well

.. ,.

.- .. ,

, .

"

. '". ,",

• 1, •.•.•;

...

WES 'W 819' EOITION OF NOV,I,71 MAY BE USED
- •..... '.,

..,;~._~", ~

Sheet 2 of 2 Sheet.
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Y
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. I J
T·
OJ]

. ] .

1·
It
1 I

"1 J

•• J
J

l
1

.• J

~ J
,.

J. .. -J

1.. J
1...~:» J.

1J
1J
~

l J

0.0·

10.0

40.0

48.0

686.14': MSL

Clay (CL)I light bro~ to grey 111 cole
soft to sl1ghtly st1ff, and low plast1c

Sand. (Sp)s 11ght brown to grey 1n cole
very fine-grained,. un1form, and contair
thin zones ·of moderately hard cemented
sand.

Sandstone s brown to dark' brown 1n cole
and very fine-grained •.

)-

NWS::, Crane, Ind1aila

Mustard.- Gas Bur1al Grounds

Lithology

Boring Numbers WES-1-1-81



Grout

Bentonite

28.6'

2~4'.------

3.0'

"33.14'

683.14' MSL

48.0' "

•

•
Sand

.2, 9 6"3"
38.0 ". "

17 0' ... --fL ... .5.3'

t 2" Schedule 40 PVC Pipe

.... "5J..... Water depth at time of
drilling

Well screen

NWSC. Crane. Indiana

Mustard Gas Burial Grounds

Well Completion

Bor1ngNumber: WES-1-1-81 ••
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Sheets'Sheef 1 of~
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BORING LOG
FIELD DATA'

-
"

Project NWSC Groundwater Study Site Crane. Indiana Date 2() August 1981
" Locationl'!ustard' Gas Burial Grounds ,. Job No. 441-G150 .llGR21/22
Drill RigFaj 1.1 og : Inspector J. Dunbar Operator C• Drake' " Surface EI 664.04 ft Boring NMES-l;,.2-81.. . . ......__ .. -:--_._~ ....... -. - - , ........ ....

, SAMPLE STRATUM ,DRIVE SAMPLE "

TYPE OFDATE Hyd.
Cont~ CLASSIFICATION AND REMARKSNUMRER TAKEN FROM TO FROM TO FROM TO SAMPL.ER Pre$$

IA '2 Aug 0.0 0.0 0.5 0.0 0.65 ' ~"Sh,e1byTube 180 ~ar SandysUt(SM): It. brown io color

1.2 ' 0.5 0.65 ' ,700 ~rYj very fine.grained. with frag-

" ~ents, of weathered sandstone.

2.2
i 5-518 II Roc Btt t:leanQut" for core barrel. I,

10.0 ----- ----- "'--'II!'
, ,. , ..
. '

"

.... .

'.' .
" ......... ' ... i"'ontinued on EnIi~ Form 1836. pajite 2.

'"
.. ......

..... . '"
'" .
...... " .,

"

. .' .......

;' I":'. " <,;-. ,Y

",.:" .:

',' -

, , .. ,,'

~.

, ,
,.

. ,

WES :AO:~. 819 EDITION of NOVIlI7l MAY BE USED



\-;-",;"':,;N;;,:.,''~~"'.,;;Si-',;::c .....:c;,;r~u:,.;u:,.n_d~w.",..t~e~r_S_t;..u;..d.:.y -'- ,....-i ....... u.. r -v'" ...... _-...I. '-OCAT.OM'C .I..."-J H.S.I.. ..
" ro, N. ., 1 ,... II...,...U,. ..CTUAE..•• DESIGNATION 0,. QllttU

Holo 140 WES-I-2-H I

•one

IS. ELCVATU* GROUND wATE.

8URD€... IA....L£I TACCM ! zero
14. TOT AL MUtl.". CO". -oX.I ... .0. ..".

Falllnl! 1500
II. TOTA,- NO. 0" OVe:R- l.eTU••CO

f"STALLAnOM
N,W~S.C•• Crane. Ind1ana\'

OIVISIO..
DRILllMG lOG u. S.. Navy

So. MAIlII: 0" 0 .. ''"'''... ·
(: IIrake

t. MOL£ NO. fAe ...... flf'.!- ...._.. i WES-1-2-81

L OAt\.L'''G·AGCtte'r
C.l'.W.E.S.

I. P"OI~CT

a. a.Reel,ON o~ MOL Co . ..T......O . J Core."'CT_O
'&' D..T~ ......E i 22 August 19ltl 22 August I I

~.C"1tC.'" o ...c ......o o••~ ...OM y ... ,,:: 1- .L-__...;:;....__...... ~_ _1

I. OI:PTM Ol"L\.I:D 'NTO IlIDelll:

t. "TOTAL D~"'T" 0' NO"-t[

1 2 664.04
' •• TOTAl. COIOE "ECOVE"V ,.__". 63X'

....CVATtOM Df:PTH LCGEND CLASS,,..tcATIOtI OP MATO,AU

~-•
/

... ;ollle 80a 0lIl . .. .
A~~Oy.. SA........ fa••' ..bY NO. 4'.~., .'

•

•

(MOL&. NO.

. ·~.,rk~

I .. J 100:
I-.•'j '\ '1'.:0 511100t"
~""'... ,... t. Brown

.'1. _ :u•.• 2

" '1··2:15' """1.5'
I;... 2:45·' 1... ·J.5'
'f '''' 301l11n ':.,' 1\ -
.. _ I.. J.' 30aaln
, I";,, ... 150-2001'111
\".I t !,. I·'·tl.;~

Uscd carb1de bit.

"'- '/tun 1.
. BeRanl :.30" ,R..u L. 9'

End :1: 50. W:i:l3.l '
Tl~e 2Omln. ~\D__
I!ri,' t I"';' 20..111.
11:1-1 ·1"·"",12QO' pst
-:'aUr pn);:Js _

Rl'lol ioot :
'"", Action S.....oth

~ .....twr rill II row"

! )

P1IlOJECT

38%

No, recovery

Sandlltunc: lIamB - Core 10 II
appears to occur 1n sreas of
uncuollulldat",d sands or V'ry
wuath"'rud IIl1ndlitune.

No recovery

Run 1

No recovery

Sandstone: light brovn. v< ry "
flne-grained with 85% uni. "rm'
quartz lIand and 15% mlllc••nt",rl h.
Sand"ton",' 1s dry. ",eathen!d. ver
friabie to'moderately fri.ble. II d
bedding 1s distinct with . ones 0
ox1dation.

No' recovery

Overburden - See page one
for soil information.

\
I

-

-
-=

-U_'I/"fj/'"7';/'79lIfj _ ~'ructurc'"
5.lr.:-
~
:-

6.'tC .

=.-
-=-

7.~
:r---j-----------1~~~--1,=t\~.

8.>
--:...
- T

'-:1----

556.04

557.04

558.04

660.04

61>4.04 0.0:
, -
~
::

663.04 1. cr:
=-

-::
~--662.04 2.cr:
.:«---j-----------I-......:..I---I

~x'- = "-
661. 04 3 .w-uf--"".... :E:......:/

~

=r-
(,.u=-

rTRAIWSLUCUI1")



,eo TOT.\.. ""•••" cOflia M.C•

•• u' ,y'

Hel. N...",,_. _, .A
...I1'A\. ... -.'.O..DRILLING l.OG

t. PROJ~CT

1;1"0;;;1I:;:'''~L~I:''';;G-:;..;;..:O.;:'':::C:;..,.-----------------1u. "....U'''CTUIIU''S O......."T.OOI W D'U..L

-

...

•
"

'"- ·:.. ··4r... ·... ln4.: 00 \, .., ).J7'
Ell. I 4::10.. 1.'_
TI."" lo..'ill ,: .. ,..
1,,'1 ., i"!"JOlllln
I\':J "1"" .: 100p~1
·r Itt:" ..... : ;_
"'. :.17St
1.-, 1 ;,." .... SllIlI"th
""Tt''!' " .. ; Crey

Bit blocked off •

lHOLl "0.

~.'III"rkll
Switched from carhlde

to'diol\lOnd bit.

•••AR.I
tDw«I.. ' .................-:. ~

.... RUIl) I

B"l'::ln 3 :()()'. , Roc 4 • J) I .

End 1:30 l.u:s.iO.4
'Tll1lli 10m1" CaIn-
Drl .tllllolOmln·

'HylJ .pres:ilOOpd
I'la to r I'I"O"l9-

KP:1 751
Drl Act.lon Smouth
~ ,rttt. Brown

10%

"COllI" eox OR
II.CO\lo S"_llmy .0-. ,

... DATe MCK..lI.

••• 'TOT At.. CORe ."CQVEIIIY trOll eotUMO
" ......."TUIl. 0' ' ......CTOR

.el'U1TCO

i
n. CLaVATIOII TOP' OP MOLa

Highly oxidized
Run -) 91%

Water at 15.7 ft.

Sandstone and interbedded
91~alc: sandstone is gre ,
uniform, flne-I:rnlned qua u
s/llIdH wi th, nUlllCruus dark ~,rey
llhnlc lumina interbedded.

CLAJS'P'tCATIOIII 0 .. "ATOU"'••
t
o
_4PO_

4

Sandlltone: same

Water at 12.8 ft.

Run 2

Ho recovery

---: -

-
--

l8.u-,----,

- - - '- .;. - - '- - - - - -(Contact from 'brown to
L1."7l'""U_~---,\ grey colored IlUndlitoDL •

- Ita Ie sea.. - J/4"-

·'11\/
1.a::

i "~
Z.o::

_
-I:__

X
-""+-------------+--+---;

No recovery
..

::
ll.tr:.-

='-
~

14.U::

=-=-:
;..

15.lr:

~
:

545.04

_....
::

19.0:1-" Shale ranges In thickness
'~___ - from 1/16" to 1/2" and cOltrolN

-1._..__., ruck breaks. Shule Is fa rly H. ft-=___ und H'lIIdHlune I" modcrutc y frio hIe.

- _- ~hule lie".. - l/Z"r,!! tV ,~n Run It I nil..

546.04

547.U4

548.04 16.'U::

CLeVAT'Off Of.PT" \.110••0'. .

•. o.p,... OM'L...ca ,..TO ItOCk

•• TOY-", O€P'TH OF ItO\.C

.. D'..«CTIOM OP MOL.

O".i.T.C"~ O ...c .....ao O.....fIIOM we.. ".

- 's5Lo4

•... 550.04

-
549.04...

•-

-

-,

-

...

.
554.04

.-
553.04

-
55Z~04,

~

_.

-

f1"JlAftlJLUC&lf1')



•

•

•
Mol Me• 'IJ~'<:_I_'_AIOt,,"'OM INITA~~"nON

'I"~CTDRIl.llHG l.OG
O~ & J..".I . ....O'C-CT

10. sua AMD TYPe 0'" ••T
II. u~.u...... ........I. LOCAl"OM (C........... ........~

II. "AN"~"C"U"C"" oca_A"I" 0# o ...~~.. DRILLING "G.MCY

,s. TOT Al. lIQ. 0,," OY..... DI.YVR••a ~ ""CM_"",,••O... MCH..C NO. fA........ _ ...... lIef_! • .,..OCM' .A..~~. TAke.~........... I

L NAMe 0' O'IIl\.~U , .. TOTAL""Ullle4lR C~C 80•••
.,1. ...eVAT,ON 0"0,,"0 ."ye..

&.. DIReCT,OIl 0' ~LR
1&. DATC MO\,.C

, e"A"Te. !C_......o-D....,tc ..~ O ...c.......a DC.............. 1'. ,
J. TN'C....E". 0" OVC".U"OCM n. CLaVATIOM TO,. OP MOL.

". "OTA~ COlIc ..eCOVelI" POll _1110 ,e. oc..," OfUL.LIlO , ..TO AGe.
II. "OIl"TUfte 0' .......CTOIII•. TOTA\. CM;p," 0" MOL.

CLCVAJlOM OFo"T.. .:.•••110 CI.Al:ltFtCAT'ON CW ".TDUALS 'I COllll~ 80X OR .........,"-- • ceo.,. SA"~•
(D.c,... _ -____.,

1EIIl" liD. ................. N.,..,......... • . d . , . -

20.0: - .19.9' contact _between aand-s on" III J sha e I::
S44.04 .: -'0~2 black shale(pure) =.....,. - O.,OS I black shale(pure) -~

~-
S43.04 21.~

~I
'1.- " .... -S r: Sandy shale: recovered co e lIol.ln4:30 RdC i.O- - ind1cates 60% 80ft. blac sand IIhal End- 4:50 f...,~:.: 1.9S1 1nterbedded witb a fine- ratne . Tleo 20mln GRIn f::-grey-sandstone. Indtvld tal la. Ina Ori t 11110 20l11tn

~
range: tn-th1cltnesll froID ./16" . I tlyd prOS3 100pHi .S42.04 22:tC 2". Wlltor pross -: 1n hole

IU'II75 ~No recovery - Left Drl AaUon slDOoth '::-=

\
~ut - -:: :::
q·",.. rk,. I-S41.04 23~- =--.. :. " ... ---,--- - -, --

";,

~
- ----
:.

D. " 34% - :::

~
-=-Went back 1n with S~5/8"ru 'k bit I-

r=to rel80ve fall-1n and core eft 11
-:::hole.
--: Sl11lht "olly" oder was 1I111el led wll " :::--

pullins cur" burrel on last lind
~

- run.

_i test run for lIIustard las a~ ~ nella Ive

~results on tesc.
'-1 ~

-~
~

~
:=-: - --: ~

::-:.
-- --: r- -: :::
:::-= ---.
1--- -,- ---= ::-:
C-

-= I--: --
i=-:

~
--
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0.0

·5.0

10.0
~ .

.ft.4.

.c
~
A
Q)

0
15.0

20.0·

2).8

664.04' MSL

Siltv sand (SM). light bi:'own in col?r,
dry, weathered, very fine-grained sand,
and contaJ,.ns fragments· of weathered san'
stone.

Sandstone. light brown in color, very
friable to moderately frlabie, weatherel
uniform, and very fine to f1ne-~ned
quartz sand. '

Sandstone and interbedded shales sand
stone is grey 1n color, uniform, and ve:
fine-grained quartz sand•. Shale is. dar
grey in color. soft,_ and ra.rlges .1n thic:
ness from 1/16 -to 1/2 in. ,

Sandy shale: black in. color, soft, and
interbedded with fine-grained~ grey
stone lenseswhich'range in'thickne6b •
1/16 to 2 in. .

NWSC, Crane, Indiana

Mustard Gas Burial Grounds

Lithology

Boring Numbers WES-1-2-81



f ,
Grout 4.24

~-
Bentonite 2.0'

e

'f
3.0'

664~04' MSL

8.24'

5L
12.8'

,
Sarid 16.56

. 9.36'

S.20'

. ,
22.8

e·

J
...
J

. 'SZ -Water deI'th at time of
. drilling

§ . Well screen

'\
2" Schedule·40 PVC Pipe

m~sc, Crane, Indiana

Mustard Gas Burial Grounds

Well Completion

Boring Number: WES-l-2-8l e
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BORING LOG·
FIELD DATA '.

1.~

Project mlSC Groundwater Study · Site" Ct:ane, Indiana Date 25, August 1981

Location Mustard Gas Burial Grounds / Job No. 441-G150.llGR21/22

Drill Rig Rai 1 iog Inspector ,1 Dunbar Operator C. ,PraJce Surface EI667. 43 ft Boring No.tlES-] -3-8]

.- - . . ... - ----'-'--"-' .....- _._. ".- .. ...._- , ...
,

SAMPLE DATE STRATUM DRIVE SAMPLE ;TYPE OF

NUMRER TAKEN SAMPLER
. ;Hyd. t:ont. ClASSIFICATION AND REMARKS

FROM TO FROM TO FROM TO ,~ress
,. ": "

I 25 Aug 0.0 0.0 0.5 0.0 ~.3 3"ShelbyTub~ 0 S. T. Sflt(ML): brown in color, soft

lA 0~5 1.0 2.3 . 2.5 20 ~ar organic' matter. low plasticity.

1.0 1.'5 9"5
{

1.5 2.0 180

4.0 2.0 .2.5 22Q 'Sample 'len~th: 2.5 ft

. -"

0.0 5.0 ~----- 7t1 "Qld1,'n~ ~~er
". Cleanout: assumed chan2e at 4.0 f

...----- ---
, '

2 ~5 AU2 4.0 5.0 5.5 5.0 6.02 3" FtXedPb 0 S'.T. Ciavev sand (SC)· uf foh A n~

...
Jar weatheretl . ,...,.tltliAh, broWl

2A 5.5 6.0 6.02 6.27. ton Sampler 40 .
6.45

..

6.0 6.45- 280:, 'f-n ~olor' drv J:lntl ..... ~ ~"''fI''m fi-n~_

:' I!: ;. ~! .. . : . • Q·J:lDti
. , ,

1 ?7 41 ..c: ........1.,. 1-,-.." •
. ,

....
, - ..

. (']

1)5 Aug 5.0 6.5 -----1----- 7" ,..... lr1·i....~ .----

~

WES :AON",~. 819 EDITION OF NOV lUI MAV 8E USED.
Stl'eet ~of 2 Sheets
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I

~.J
I

1•.~

~J

•-.

0.0

18.6

667.43' MSL

Silt(ML.): . brown in color,' soft, organic
matte~ ~d,low plast~city.

Clayey sand(SC): ,reddish brown in color,
dry,' uniform, a.ndfin~gra1ned sand and
sandstone fragments •

Sandstone: light brown to reddish brown
and light grey in c'olor, 'very friable to.
slightly fria'Qle, weathered,and very fin
to fine-grained.

NWSC ,Crane, Indiana.

Kusta.rdGas Burial Grounds

Lithology

Boring Number: WES-l-J-8l



Sand 16,6

§ Well screen

.'18.6'

'.

,
'667.43 MSL,

N1·!SC, Crane, Indiana

Mustard Gas Burial Grounds

Well Completion

Boring Number: ,WES-l.l

5.19'

3.99'

9.42'

,f ,
3.0

,
2" Schedule 40 PVC Pipe

,
8.6

t~__
1.0'
1.0'

Grout
Bentonite

2. Water depth at time of
drilling



,

•

•

. .,'



.. -

BORING LOG
FIELD DATA

........ - -------_ .....- _.. "'- . , ...... _-.

Project -Site Date _
Location Job No. _
Drill-Rig Inspector Operator Surface EI BorIng No. WES-1-4-81

SAMPLE I DATE I STRATUM 1 DRIVE / SAMPLE / TYPE OF
NUMBER TAKEN FROM I TO FROM I "TO FROM I TO SAMPLER

Hyd' l ContJ.
~re88

CLASSIFICATION AND REMARKS

3A 22 Sep " "/ j" 'Fi'Xed10.31 10.~ 10.31 10.~ 10.3 Piston
-". Sampler

-800 I .Jay Sandy silt (SM) ant! ..__ ..1.. ...

sandstone: 2rev tn hrn~ in-
color, dry, with sandstonereddisl

- brown in color, fine-2rained.

and _friable.

"'J.~Yry;

2 Seo-J 10.3/ 31-0/10.0/ ':n n/ .._..--'---..-I~~,.1r1i-f-~- Water at 21 ft. Dri11pt! ~n

31.0 ft. Water on 23 Sep 81 At

21 ft. Blew hole and inQ~~11~~

-well.

-Sandstone: reddiAh hrn~ in

color. fine-arAinpr! An~
. .

WES :AONA~. 819 EDITION- OF NOV 1971 MAY BE USED-

J • J J J
J-.,:

J

Sheet 2 of 2 Sheets
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...~
.J••
r J
. J
I

J
I .

.·1 J
. J

·1 ..
. J

·1 .
.J

j

I
1.. _"

1
~I

IL-
L-

0.0

5.0.

10.0

20.0

25.0

)0.0

)1.0

669.95' MSL

Sandy silt(HI..) I brown to grey in color,
moderate cohesion; dry, stiff, arid. contains·
20 to )0% :fine-grained sand. .

Sandstone: reddish brown in color, fine
gralne~and ~eathered.

NWSC, Crane. Indiana:

Mustard. Cas Burial Grounds

Lithology

Boring Nuber. WES-1-4-8l



Grout 12.0'

e-
f 2" Schedule 40 PVC Pipe...----,.

3.0'
669.95' -MSL

16.47' -

Bentonite 2.0'

,
31.0

e

Sand 17.0'

9.21'

5.32'

-I
- -

Water depth at time of
drilling-,

Well screen

NWSC , Crane, Indiana

Mustard Gas Burial Grounds

Well Completion ,

Boring Number: WES-1-4- ~
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BORING LOG .
FIELD DATA .

Project NWSC Groundwater Study
Location Mustard Gas Burial Grounds
Drill Rig Failins Inspector J. Dunbar
.... - _--------~ _.- .. - " -

Site Crane. Indiana· Date 23 Sep 81
Job No. 44l-G150.1lGR2l/22,

Operator D. Taylor Surface EI 665.69 ft Boring No. wgS-i-5-8l

HYd'Jcontl .. '
Pres '.

DATE I
STRATUMSAMPLE

NUMBE~ TAKEN I FROM,~
1 23 Se..J 0.0
lA

DRIVE

FROM TO

0.0 0.5

0.5 1.0-
1.0 1.5

1.5 2.0

2.0 2.5

SAMPLE

FROM I TO

0.0 I 2.28
2.281 '2'.48

TYPE OF
SAMPLER

j'iT ShelbyTul)e 60

80

1100

1120

1120

CLASSIFICATION AND REMARKS

S.T.lelav (CL): broYD in ~n1n~. ~~V

Jar Ilittle·cohesion. I1n-fF,.._

.. - - ~ ..1 v 1\" ",an" ..nlol 19 ......,.... 1

I~ .._ft,~ 1 ....ft~~~. 2.48 ~~

0.0 I 5.0
. r' .

---__ ISA1 i'" .A~lCu~l'" I .__.;..J__~~·1"1

Sandstone~ brnYD in ~n1nr 12A 23.Sep 5.2 5.015.5 5.0 13" FIxed Pi~
5.5 fnn~..mn1~~JAnn IJar

v. fine-2rained. drv ~ .. ..
f!r±able •.

~-----~ '--'- ~--
___~ IA~ 1A.n F~

'I' -S~578' ~ I
I s.erl 5 2 ~f-w-I ]8.0+-~~~~1~~~=~ ::!~5'!: ': .~__ ----'Iwater ., n~gat1ve ~eSUlr'sWat:r. at
23 _. ... ~. 30.6:': . i-,--' , i .. ' .20.5 ft. Sandstone~ brown i--

color With'interbedded arev shale

Installed well on 24'~~n A1

WES '"0"'"JAN ,. 819 ' EDITION OF NOV ,", IoIAV BE USED Sheet· I of '1 Sheets



I .
L '.. - .

. .

J
J

0.0

10.0

15.0
~

·CH..
.c
~

..~
Q)

0

20.0

25.0

•
665.69' MSL

"Clay (CL)a brown in color, dry, little·
cohesion, uniform, and conta1na 5% sand.
and gravel.

•. Brown sandstone and interbed.dedgrey
shale

. j.
)0.0

)0.6)

NWSC, _Crane, Indiana

Mustard Gas Burial Grounds

Lithology

Boring Numberl WES-l-5-81

•



••

Grout
,.

13.0

f ,
3.0

·665'.69' MSL

" 16.18'

••

•

Bentonite 2.0'

\l
20.5'

Sand" 15.63' "

\7 Water depth at time of
drilling

.§ Well scr~en

30~63'

9.12'

5.33'

2" Schedule 40.PVC Pipe

NWSC, Crane, Indiana

Mustard Gas Burial Grounds

Well Completion

Boring ~umber: WES-1-5~81
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BORING LOG
FIELD DATA·

Project NWSC Groundwater Study Site Crane, IN Date 10 November 82
Location.! Mustard Gas Burial Grounds I

JobNo. 44l-G150 . 13GR21t22_.._---
Drill Rig Failing Inspector J. Dunbar Operator~aylor Surface EI 596.02 Boring No. WES-1-6-82

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS
NUMBER TAKEN FROM TO FROM TO FROM TO' SAMPLER

10 No\ 0.'0 1.5 6 -3/ 4"R?~~,E f.t _~ Ca s iE8,:-S t i.e kl.!E.._q ,:2~_._ .. ____.,_._,

0.0 11. 7 0.0 . 26.0 5-5/8"Roek _! it Siltstone: reddish brown L.arey,--- -
._.- --- --, -- '-' -, "'-

sof~. weC!Jhered. d!:Y- ________c-~_

.11: 7 21. I) . _.._--_ ....---_. .._.... _- '--" ,_s'hal.g,L,_gt.!!.Y ~ -1i.QIt..=l.lIed ium. .d.1:v

23.5 26.0 -_.__ . -.--,... Shale: .9a,rk grey.•-.Qlac k..s.-Arv

10 No' 0.0 50.0 5~/a"Rock I it -- '. Ait compressor'll!te.Lwe.nt out

--_.. ---_.__..._---- ----- ._._-- and pumped large quantity of ~ll--

_.__. --- ._-- ........-- --- -.1n.tJ;Lhole. I..r.ad.ed air CO~Dreg80r8

::ann "' drillinQ riQ 10 it west :~
, I~

,,---- f-. to drill another .borin2. Grouted II

-- --- -_..- ---- ~p CQntAmina't~le

1Ft n
" 1

Coal': -black, soft

27 2 15 2 Clh",l",· arev Acift- ,
35.2 36.0 Coal: black. soft

11 No' 36.0 54.5 50.0 90.0 5-1/ ai'Rock Eit Sandstone: brown. red. fine-

-- f--';""'- ...- '--" -- -Krained. 75%guartz sand. hard

WES

•
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BORING LOG
FIELD DATA

Project Site Date _

Location
_ Job No. _

Drill Rig Inspector Operator Surface EI Boring No.WES-l':'6~82

SAMPLE I DATE
NUMBER TAKEN

I I I· I -1---

TYPE OF
SAMPLER

I I .----- ....---•.---- •._- --

CLASSIF ICA TlON AND REMARKS

Damp spo.~~~ and. 49 f t I

~-II I:- .--••..----•.••---.----.------•.---- ..-

I I I I I I I ...-- I -----.

I I I 1 I • I 11----·----·-··--·

.__.. No wa ter over!!!_gh t I

I 11 54 • 5 82.5 !--.:... .._ ...._ ... __ .. ~!.!!1~.~.~~_~~;._g!:~Yt.~!}!~~I..h~IQ _

: : I:::: :::: . . .-- ~~-=_-~=-~~~=:~~~:~~~~~~~~~~h~~~-- I

I J-~ 89.5 90.0 . ._ .~ __ . . .§.~!!.!e: gE~i',-_~~~!._~ .~. ._. _

.. ._ ...__.__ •. Wa!E!:.~~!-J~~ ft ·:._~lew water

from hole ~everal times and wiil

._--.....

I I I I I ~ I I I --..- .._--. monitor depth in morning before

It' , t= , 1 I /. .,.--/.=t inst~lling screen~
112 Nov' ~_ .__"_ .__. ...__.~. .__ ..__-'-.:......__.__Water leve.~ ~t6~~87 ft - I

installed well screen

I , ,- , I ., .--.-+_·_~----·I--1·---1 -----t

I I I ·--l· I . I . I

I I I. 1.'1 II f I 1---1:- 1 I

WES ,.ORM
JAN H 819 EDiTION OF NOV 1971 MAY BE USED

Sheet 2 . of 2 Sheets
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j 2" .Schedule

+
3.0'

40 PVC Pipe •

GrQut 63.5'

596.02 ft MSL·

•90.0'

5.pO'

9.38'

75.02'

SL
79.5'

3.5'

23.0'
Pea
Gravel

Bentonite

~ Water depth at time of
drilling

~ Well Screen

NWSC,Crane, Indiana
Mustard Gas Burial Grounds
Well Completion
Boring Number: WES-I-6.

WORKING DRAFT
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BORING LOG
FIELD DATA

••
P , 'ct NWSC Groundwater Study S'l Crane, IN D' l 14 N.ovember 82

roe· Ie· .' a e_--, _

LocalionMu~tard Gas Burial Grounds _.. Job NO,441-G150.l3GR2l!22

Drill Rig Failine Inspector' J. Dunbar Operator D. Taylor Surface El 604.20 Boring No,WES-l~7-B2

I I I
.I I 1__" I I .,__ I-Iminutes.· Installed well I

I I I I I I i 1--'1 ._--

STRATUM I DRIVE I SAMPLE
SAMPLE I DATE
NUMBER TAKEN FROM TO FROM TO 1 FROM I TO

1/. )J,...~ 0.0 0.8.
3.5 ·0.8 20.00.0 ..,

..2..Q...JL 5..
I

~-l8.5

TYPE OF
SAMPLER

CLASSIFICATION AND REMARKS

to......
GI:'
~

U)

z-=-=GIl:
o
It·

I I 1 1 1 J--J 1 I -+-"'--'-f 1

I. 1 I I 1 1 I I 1 l·--I I' 1

I I I I I I I I I +-- 1-- I : I

I I I I I I I 1---1 ·I--·'--,--.-'-J
I

c

I I I I .II I I I -j-.- 1,-,-,1 I

WES FOAM
.IAN ,. 819 EDITION OF NOV Hill MAY BE USED

-0

Sheet. 1 of 1 Sheets

;. .. ,. .. .. -. • ., ... • ,- . • ,....



, ,.
i •

Grout 8.0'

Bentonite 2.5'

•~ 2" Schedule 40 PVC Pipe

t
'3.0'

604.20 ft MSL

13.36'

28.0'

I·

Pea
'Gravel 17.5'

'J
16.8'

•
9.38'

5.26' .

\7. Water level at time of
drilling,

§ Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Ground
Well Completion
Boring Number WES~l-7-82

•



Sheet 1 of 5 SheetsEDITION OF NOV 197\ MAY BE USED819FORM
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-.-r ~ - --Project NWSC Groundwater Study Site Crane, IN Date 15 November 82
Location Mustard Gas Burial Grounds Job No.44l-G150.l3GR2l/22
Drill. Rig Failing Inspector J..Dunba r Operator Do Taylor Surface EI 601.99 Boring No. WES-l-B-B2

SAMPLE DATE STRATUU DRIVE SAMPLE TYPE OF
NUMBER fa~;N SAMPLER

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO

115 Nov 0.0 O~B 6-3/4"Rock pit 6"Casing to 0.8 ft::-Stickup 1. 2 f t._.- .

0.0 4.0 S-S/8"Rock pit Cleanout for core barrel---
4.0 6.5 Pitcher Sam ler ,---, Run l-Cleanout to 6. S with rQ_c~J?.!!

6.5 11. 3 4x5~"Core B_.ge1 Run 2 .'- -.- --_. -_ ......,._._--..'_._--_._-------
11. 3 16.4 II II, II Run 3--- _.a__ -----._------._-
16.4 21.1 II II II Run 4-Water starts at 18.0 ft.. _-_ . ....-- ._._._--, ._-_._---_.. -

21.1 2S.5 II II II .Ru.!LL___________..-'-•..__. --, --_._-- ,-_... ~_._--.

25.5 28.0 " II II Run 6--_.-

7R.n 11 1 " II

" Run 7- ., - -,

-_.,
0.0 '3.8 Siltstone,-- ,,-- '--'
3.8 12.0 Clay Shale

'r---' --.
17 (1 28.8 - - "--- ._Shak.

28 8 11 .1 Limestone .'
,- --

._- --- See boring log starting on

._- --'--'-'---'- -_.__. -_... ~age 2 for details ---
\

WES



..

: ....oe.TU...CQ

; Zero

I-.Il_.

•

Carbaloid

Bit •

70 +.-
S~th

Crey

......
......... WtS-1-8-R2

- 2
11:45 3.7',
11.52 1.1'

7 Hin
7 Kin

2oo-300PSt

Drill

77 .1

40%

0%

brown'. vhi te.
soft-brittle.

No recovery

Run 1

Clay shale: brownish grey.
grey. weathered. soft.
oxidized in regions. '
recovered 1 ft with Pitche
Sampler' '

Siltstone:
weathered.
dry

ICIIV...a.

LIS ~avv

Clay shale: brownish gre,.
grey. dark grey. soft. dr,
oxidized in regions. weattlered.
thinly bedded to thickly'
bedded. attitude of beddill\
is horizontal. sandy

:~NORKING. DRA ~T
lO.cr ' . "

. -~7:~ .
:

-=
-+-~-------_:__--___i---

DRlLUMGLOC

591.9

592.9

593.9'

596.9'

601. 9' 0.0:
---=
=-l.tr:
:
--=
=-

2.0-::
:

. --, -,
0::
-

).0-:
-=- ----

597. 9~ . 4. urT-+_--t-----------'---t----'t----j
---=----

5.lf:
---==-

6.0-

-==

599. 9~

595.9'

59B.9'

600.9'

D, Tavlor IL IlLEVATlOll GIlOUIIO IIATIl"

... Olllll«;CTtON 0" MO.. € "..'8"'''TCD IC.......T.O

(Xl¥."T'caL OUOCL'''.D D••. _.._ ¥."T.' iL OATil _LIl I 15 Nov 82 : 15 Nov. 82

.... &L&V..T ......TO~ OP NOL& 601. 99
7. T",ca..f:SSO,. ov~".u.or:.. 0.0 'e. TOTAL~ ..·.~.cov~.y ..~••q 91.5%
e. O«~T .. OIlUL.LI:O 'NTO ROCK 311ft
~""""-----------_:"_.:"':"'_':"':'",.:...:..------1". SAGNA!,Uf'&& 0OOP ",¥,!'~!!P' () ~. ~ _
':TOTALOt!~TNOt'''OLI: {I to,.. ~1'~J,~~

II

i..

]

]

l

,
J

I.

1

]

J

1

J

1

1

'J



1...•
aT )

0' ') ......

H.I..... \ltS-1-8-8

in. - ..Run
Be~&D 1:25 Rec
End 1:40 Lo.l

Time 15 Hin Cail
Crl til:le15 Min
Hyd pref'S 200-30e

~;ater !i.:-es~ 
RJ"..l 70-

'.1 Actin:. SlIIOotl

~ ret Crey

. '''''rka Water st.

at 18 ft - 1
quantity pn

.........
(o..a....--. -.-••

............. ..... d 'tc• ..,. .

:'.?:.: 70 ...

fit. - :-:...1. 3

SlOgan 12:45 .:".9C J.

~nd 1:05 ~=s 1.

7:'=e ·20 Min - 

Crl ~~=!! 20 Hin

,"::d :o~e:: 200-300 p~

s·:-~ A::~-:· Smoc.~

~ - Grey, darl

~-~,.----

"' COII:C eox (JIt

"ccoV'· SA...\.E.
U,. MO.

• f

tone.

100%

ed,
d

72.5%

"STALL.Ano.

NWSC. Crane. IN
•• UZI! "'0 "".., 0' .IT

RQD=64.7:

RQD-64.9%

same

Run 2

CLAUI".CAT,O" 0" MAT ..".AU
ID....._ ...

4

20.15 ft - 1/2" grey sand

fine-Brained, hard

Run 3

Shaie: dark grey. black,

soft. uniform, highly

fractured, thinly bedded,

horizoncal. Yater scarcs

at 18 ft-

Shale: grey. dark grev •.

sofc. thinly bedded. hari

zantal, dry, sandy, oxidi

contains 2-5% thinly bedd

(1/8") !imescone

Clay shale:

.No recovery

.:-~ closed - limonicic
I

--
:

17:tt;
:
-

-=-
l8~~

-=::V
19.~~

~--:.-
20.0-

10.0::~
- .

: -
-=::

11.~

-

-
-==1...+1...-::::--
--

-=:
. -
l5.~

:-:-::
-+----.1-

...,

--=:-
l2:1t:

---
=::JL--.,.+...,--------------:t
- :-

13:U:
-

591. 99

583.99

582.99

581.99

590.99

585.99 l6:tt
--

584.99

588.99

589.99

586.99

587.99

~ DIRECT.OIe 0" MOt..E

t _"'''.''&0
... DUll toOL" i

q"."""CAL C).MeLoI..CO OC•• PtIOM •••T. t-----,---......-------------.,...

'Y. CLEYAY'OII To-' 0 .. "O\.Il

7. TH.C.... lEU Of' ov~".u.OI:.. 'e. TOT AL CO«& tIICCO"«.III'r "0IIt .eoa'.G

~.-._O-Il-..-T-..-Olt....;.l..- ..-I:-O-..._T_O-.._OCO<------_-,---__-; ft••'G.....TU".. 0" ' .......CTO-:

•• TOTAL OEIIITH 0 .. MOLlE

I
DlV'.'OII

DRlLLlMG ,,:oe US .Navv
,_ PJIQ.,1&CT

lii"Lml""'s"'CwG=t';:;;o:::u:::n=ci;:"'::a::C::'e-:t':-iS;:C;;:u::d:;-dY'-- -,,,. w_· .._._
L LOCATIOtil fC~...... ., ......,

HSL

t:"--;Mf.uf.:'s'fC-::a;:r;;d~G~a::::s:;-=B"'u:.:r ...i::.;a::.l=-"'G'"'t''''o'''u:.:n.:.;d::.;s=------__-;h;I:Lri__wiLuu'''ACiC1Tiiivu..Ull;;.."'••i'i;O:;«SIiUG....;;A..T;;I;;....:-;M..Olt;;.:;:~'':'..------

.. 0 0 _ eT
~"i I i L'iOO

t:"-:C:;EWE~;,,;;S-;:-77:-:::::=-:=-:==::-:::=r-
;'" TOTAL "0. 0' QV.... 100"""."D

... "Q~~ !'1O. fA• .................. ~
"'''0«_ 'A~C. T&CC_ !

- - ~ WES-1-8-82

S. E OF' O''',",L£''
.... TOTAL .U..C. CO-a .O_CI



"~_ H_j.lES-1-1l-1l2

..... 71

Dlv,l40111 I••T ....LA~OII \SM.n 4DRILLING LOC
C~ ~avv :-Nc;r r ..:onp [~ 00' c; s....

I. P'tIo"CCT
10. 1.11. "NO TY" ~ .fT

Nt.J<;r c;. n. DnUIlf'_ '-....... rnt._~
fL I.OCATIO.. tc:.-e..... ..........., HSL

r. .. ;' R" .. i.1.1 r ,z.. ....U ... ACTU.C"·S D~GIIAT'OII cw- DULL.
I.. a.ULL'.G AQC"CY

Failin.. 1500CEWES
II. TOTAL 110. 0" ov.... IOI.Y..,...&O ~ UMOIaYu••Co... MOLl[ "0. , •• .,._ ....... ...... ~ .....0 ......."-as TA.... !.... .,........

\l£S -1-8-82
L NAIll: 0 .. OIllI\"LI[•. .... TOT~1. MU••ca co... 80••1

O. T<lvlor fa. !ELEVATIO_ G.OUND WAT••

L DUla-CTI(WlI 0"· MOLE
,.. DATt .'MOt.I:

!.y&.... CD IC~L.l'.O

c:;;JW••TIC ..1o. • iO,.,eLI..CO 0 ••• ,IItOM v ••·T.

n .•LeVAYtOil TO. 0,.. "0\.1:
7. TN'C."!:SI 0,. OVC".uIllOEN

'e. -:roTA~ CORe .c-coveRT'OR IIOft"_G ,e. O."M"OtItILLEO 'NTO ROC«
,•. S'G."TUtiC 0" ' ...~.CToa

10" TOTA\. 01:"" 0" MO\.l:

C\"ASS''''CAT,OtrI O' ....TE.. 'au , CCHIC eox 0'1 " ...... lilt••aLl:vATIQIII OI:~T" Ll[cC'..a
(D-...u......., "ceo"· SAtI_... C (Dril,.... .........., ........... .,

Py "0. .................. " ........... ~ . ·4 . I •581. 99 20.<t ....
- ~

- §-- 1/- Shale: same .....'- "I ....
580.99 2l. Ron=4n.H" "L - ;\1.11. 5 "'- .~un ~ -- geS!;an 2:00 .".ec 4.4 -- End 2:15 L"s!' - =-= Time 15 Min t:';alr - =-= Orl t:.~e 15 'Min

~= Hyd p.:-ess 200-300 PSI
579.99 22:iI: \'later. ~:-es~ -- RP~ 70-

t: ~rl Act::l::
- ~::!!t lJacer-grey ~---

~O",2r~C --
578.99 2J:lI:

(/
Shale: same 100%

~: ,
:=-

-=t-- . r::
~

t. 577.99. 24:-tt /7..- :ractured t--rf I-: I-

-= t:..
- C-

~~576.99 25. __

1 "'-
: ~
- Run 5 RQDu 54.5% ~

~ --:: "L - kUI. 6 t
~ Began. 2:35 Ree 2.6' [575.99 26.~

~ l-z.. End 3:00 Losl -

~
~

fraecured Ti:e 25 Hin Galr -
~ Orl til:l8 25 Hin

E-~ Hyd press 200 PSI
:

~
~;a te r Wess-

E-.- ~PM 70-
574.99 .27:'1t Shale: same 100% Orl Act::'on- ~ ret Wacer-dark gr ~- i=-- ....-= ')QtaarKS "'-- -<:: t. : lrL - Rw. ,.

f-573.99 28~ Run 6 RQO"O.O% Began 3:50 Ree . 3.0' r.: i:nd 4 :15 Losl -
T1me 25 Hin Cai' - .....

- Shale: same Orl El:I8 25 Hin: Hyd press 200-300 PSI
. - -------- - -- - - -- ~·;ater +,:-ess -572.99 29~ . -??:':7~ .

~- Limestone: . brown', grey, 100% :::-1 Act:c~.: fossilized, chercy(2-31) •. ~re' Wet ar_ ::- - W01l11NG ORJ FT .'--
Bit

E
-~ -:O"'JI"'''''~ Diamond

571.99 .30.0- <- fractured
ING FOR.. 1a36 . _evlOUS .o.no...... 0 NOJ.CT ._c_.

l
j

r
.- J

.-J
r J

I

I
~

I ..

I
I ..

I

i

.r J

j
•

I
I



·~S 1 11 eH I.N

EHC FORM 1A 11.

• .. " - - -101'1'$1,* UdTALLAnOil
'SMlIET )DRILLING Lac; ..., ...

NW~C Cr-ane IN Of' ~
-- -

t. ",O.lCCT - _. Size AlIa r4'" .. etT

NWSC Gr-oundwacer- SCudv • DATU" 0'010 I _ .... nwr _ OIK.I
,L L.OCATIOtt (c:--...--.. _ .1._.--.. HSL

"~r R ..~;~I· ~
'L IIA~U"ACTU"C"'IOa.llGIIATIOil cw DR'I..L

J,. O"'LL'..O A.Gc ..ey
Failinll: 1500CEWES

I'" TOTAL "0. 0" OVCII- .01........... ; """018""•••.... MOLiI. ".0. (Aa --tII!" ........ "".1 ....oa...........u TAKe_ !--- ,
; tlES-1-8-82 ,a. TOTAL ..U.... co... eo.c.,.. NAME 0" O.tlL.L.ltR

D. Tavlor- .... CLEVAT.OtI.G..OUtIO .ATell

.. O"'C:CTION 0" MOLl': ! .1'&."&0 JCa--~.l".D
... DATt( MOLe. j~Y•• T'C&f. O·..eL....O 0 ......OM ••• 1".

ty. ELEVATto- TO~ 0' ..0,-11.
Y. THtC.Ness all' aVE.••URQe..

L 011."" OIIlI,L,L.£D '''1''0 "OCK : ' •. TOT-AL COIIIIC ~ccovl:.n' ..o"eo....G

I,. StGIIATU.1: O' "'IP'CCTOtlI
I. TOTAL Oc.~.. 0" MQL.C

CL.l:vATtON OC:~TM CLASS."CATIOM Oil' MATER'AU ,COllIe eOK OIl ..~.A"••LC,GCMO (0..-....... " ..cov. SA...~ .. (o..t,.. ..... -'_ ..... "IIII~'Uy
_..

............ ..c.:.".,...,....... ~ < 4 . I •571. 99 .JO.o:

=--.
~

Limesc:one 100%' ,
570.99 J1:1t"" Run 7 Rnn.QI. 7"

=-
-==
.~

--=---
i ..

·i
-§
~

-=----==--=-
=--
::

-=---
-=---
:---=-.--- -
'-
:

-=
-'- -;: -- .... - .-=-

~
.

..... ,..••a. ___•••• PaCUCCT ..0&..... -.nr..



]

J •(2
11 Schedule 40 PVC Pipe]

t
] 3.0'

601.99 ft MSL, I..
. .

~ Grout 8.5'
•

. .,
j ·.13.63'

1
Bentonite 2.0'

J

I.

28.2'•
,

•,
j

\l 9.32'
18'

Pea
Gravel 17.7'

5.25'

\7 Water depth at time
of· drilling

§. Well Screen

WOIKIN·G· DRA·FT

NWSC, Crane, Indiana
Mustard Gas Burial Grounds

. Well Completion
Boring Number: . WES-l-8-82

•



• •• •
BORING LOG
FIELD DATA

. Project NWSC Groundwater Study Site erane....JR.. Datel6..-Nmr..ember.-82.

Location Mustard Gas Burial Grounds
Job No. Ml -G150.13GR21/22

----

DrllJ Rig i
Inspector' J. Dunbar Operator ( . D. Ta110r SurfaceEI 610.18 Boring No. WES-1-9-82

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICA TlON AND REMARKS

NUMBER . T1A~~~ FROM TO FROM TO FROM TO ' SAMPLER

lflNou 00 .--l..J! Ifl-1/"IIRoC'k TIi t.__ If,' I" ra C! ing.,...t.o.....Ll.t.=5.tlck.up..J..-fL-_

0.0 1.5 0.0 29.5 S--518"Roc!c_l !_t_. ..- C1ay,{QJ.L-l>-rown. sQ.fLJlm.d.Y .,.;.

1.'i 2.1
"- .~_

..., ... -'-- Sandst.one..:...---h.r.a~_.fio.e
::grainen ~

~ea~.neg~L__._..__._ .._. _..____. ~
..

._--_._..__ ..... --- .-. ._---_. .::l
.

2.3 . 5.3
.__... ,--_. Clay s~.!~L~rown12h grey, soft

5.3 . 9.0.
P aL!!.~~.1~L__gre.YJ_~g.f.t ___...___.__-'-

<:)

- _..._. -- Z

·9.0 11. 3
.~laL s'ha1e: brownish~. soft -

.
:III:

11. 3 14.2 .f-- .'---
Shale: . grey. soft-sii2htlv damo a.=

.'

0
14.2 17.0 --

.shale: grey. ·soft

17.0 24.0
Shale: light grev;,·'-grev. soft wet •

.24.0 32.0 --._ .. --_. --- Shale: dark QreV hard

17No 'I,
..

29.'5 32.0 S~5/8"Rock I it Water. overnight at 22.2· ft -

.-:"'-""" .,
1.1 ..-fllc.n ton 1.1 ft- .. ;".1 -fna ....·l1c.n Mc.11

--

I

I
-

-- --- -_..

WES !'ORM
JAN ,. 819 EDITION OF NOV 1971 MAV BE USED

.,
Sheet ] of 1 Sheets

i _.,- I. .• ,-.. ,-~.. f'" ... ,---. r-. J-W



••t
3.0'

2" Schedule 40 PVC Pipe·r
--~

...

---4--- 610.18 ft MSL

Grout 11. 0'

17.4'

Bentonite 3.0'

Pea
Gravel

I
18.0'

V
22.2'

9.38'
•

,
5~22

Water depth at time
of drilling

Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Ground
Well Completion

. Boring Number: WES-1-9-8

•



• • - - •••• 2 I

BORING LOG.
FIELD DATA

Project NWSC Groundwater Study Sile _ ..Gr..an.e..-IN
,

Dale 3O-No.v.e.mbu:-.a2i
-'

.location Mustard Gas Burial Grounds -_ .._-_._--_._- Job No,44l-GlSO..l3GR21/22
Drill Rig Failing Inspe~tor J. Dunbar Operator D. Taylor Surface EI 636.71· . Boring No. WES-] -] 0-83

. \

.SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF
NUMBER Tt~8~ SAMPLER

CLASSIFICATION AND REMARKS
FROM TO FROM TO FROM TO

30Nov 0.0 1.0 6 3/4"Rock it 6"'Casin~ to 1 ft-StickuD 1 ft-

0.'0 2.0 0.0 120.0 5 5/8"Rock _.ll.- - Clay(CL): bro~ft•. damp ..

-'-"- .. .._- .sa.n.dJL-.____.___.--.---.____

2.0 6.5 ---- .__.'- .._ . .g.!{!Y....~~!.~..l__hro~.L.&! ..~~o f t

6.'5 8.0 .~!~!lal~_a'!~Lsa!!~stone interbe.~~'- ._-------_. -_..

brown soft .
-1---,-, --- ___.L-:.__....,... _. __............." .... _'......___._ ..____

8.0 .20.0 Sandstone with interbedded shale:-_. .'-- ,._-_..__._- ._..- .. --- .

'--' -- ._-.. ._- _sandstone.!~ brown 1. grey. fine",,:

.-- ~rained and shale is d.ark ~rev sof

20.0 21.0 Coal: black, soft--
dry' ..-_. _._-

---~

..__ .

21.0 ·35.0 _. --_. Sandstone: white. li~ht 2rev soft

uniform

35.0 65.3 Shale:. dark grey, soft. damp at.
around 40 ft - very little water

after 75 min •... __ .

WES ,"ORM

JAN 7. 819 EDITION OF NOV 197\ MAY BE.U5ED. Sheet 1 . of 3 . Sheets



<"'-'-...

BORING LOG
FIELD DATA

Project . Site Oate_--'- _
.Location Job No, _
Drill Rig Inspector Operator Surface EI Boring No. WES-l-lO-8J

SAMPLE
NUMBER

DATE
TAKEN
lQA1

STRATUM

FROM I TO

DRIVE.

FROM I TO

SAMPLE

FROM I TO

TYPE OF
SAMPLER

CLASSIFICATION AND REMARKS

103.01'120.0

I I I I . I ·1 I . J 1------·-.-..._ ..-..-

83. 0.~83jJ'2 I. I ~ ..--. -_.-_.I I 1 ~ I
83 2 103.0 I 1 ... ,__1-1--'---41---11--'- ..:....:..j--I·---I

65.'3 65.8"
I

65 8 73.2 I . .._..-..I I: 73:2 7E] .j-E-E·· . ---- - --.
73. 5 83. 0 ~_~ .. __ ~_. .__._.. _ .__ .

Shale: . light grey , dark grey, soft .......
Sha1e/ coa1_=-:.....~!.ack '._ so ~.~ ._ tiC.
sanc!~!=on~.~ __K!:~yl..~~~.~~J..ver ::

1ine-g!:a ined.L~~~.!- . _
Limestone: grey, hard c.!)--'---.---......---.-..---~_ ... - ....----~- Z
Sandstone: light brown, brown, gre ...---- . =-=

I I I I I I I I I I·_.~;I__I. very fine-grained L~..Q.f.t GIl:
__.' .1 Limestone: grey. hard 0

t-t .• •

. I

22Jan Borin2 is to deeD for anv

~ractical use. Filled borinR with'

I I I I I I I I I I:.. I cement mix and gront. . Moved I
apprpximately 10' it frpm this

location and drilled ~to 40 ft

I I +---1---1·__.1 I--.·----~--·_···I .. .•..__•.Borings....H.ES::l::.11_sHHLlJ.-6.3 on same I

WES

•
FORM
JAN 74 819 EDITION OF NOV 1971 MAy 9E USED

•
Sheet . 2 of 3 Sheets

•



- ----_....., •BORING LOG
..

FIELD DATA

Project
Site ___ Date

Location
Job No._

~'.'~'--"_.-'--""-'- ...._._---_ ...

Drill Rig Inspector Operator Surface EI Boring No. WES-l:"lO-83

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER TAKEN . FROM TO FROM TO FROM TO
SAMPLER

_.. _--- ._-_. ._-- shelf, encountered water between

20 to 30 ft. Fractures are not
..

- ..__." .. present or n9t as intense~at this

.._--~- f-.--- ..._------,----- ..._- -lQ!;.!!UQJ! __8_S__JIL..KES-1-12JruL

.-._-_." ._--- - 1-13-83 . Believe there i.?_a clarno

t-._- .- ._--- -- _spot at 3Q.O_1J!.. ___KU.1_£on~~ru<;~

._-_..- ......_.._..____ ........_.0 ... ••••• 0 _._ •• ",_.._. _a longer gravel filter around
- ._-_._- _._._--

--- .'-_._..._._-. _. ._._.,- ---. well acreen....-_

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

--'- ------_. -'-"

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

.'
---_._--- ._-_ .

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

._--

•
WES 1"0 1'1 lo4

J"N 74 819 E.DITIO.H OF HOV·'97' ..... Y BE USED
Sheet 3 of 3 Sheets



2" Schedule 40 PVC Pipe ____
+

3.0!

636 .. 77 ft MSL
•

Grout 18.0'

25.25'

Bentonite 2.0'

.40.0'

Pea
Gravel. 20.0'

. \1
. 30.0'

9.40'

. I
~

. 5.35'

•

~. Water depth at time of
dril~ing

g Well Screen

WORKING DRAFT

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Well Completion
Boring Number: . WES-I-10-83

•



• • •
BORING LOG
FIELD DATA

Operator D. Taylor

Project . NWSC Groundwa terStudy
I

Location Mus tard Gas Burial Grounds

Drill Rig Failing. Inspector J, Dunbar

Sile__ Crane, IN Date UanuarY-8.L
_ Job No.441-GISO.13GR21/22

Surface EI 656:34 Boring No. WES-1-1l-83

-_..... _.f.-:--- --~.I·----·-' _. __._..-. _'6_" ••• ' ••••• ···1·"._ ...

I I , I I "----1 I . +--.--.----...--.-.---.

I' 18 Jan I 0.0 I 4.6 I 0.0 I~.L-.-.l.-·-·_ls.::.2LB.~oc.k... B1LL

~. ,8 Jan I l-~J-hL

CLASSIFICATION AND REMARKS

....._·t ...s.t.ickuR-.JL.J..f.t- : -_. =t:
::~:~~:::~~~:~!~:;;;~;::~t._moi:=:;__~
.._ --1.- .... _

TYPE OF.
SAMPLER

. • .I~~~~~Jng_..

SAMPLE

FROM I TO

DRIVE

FROM I TO

STRATUM

FROM I . TO

DATE
TAK~N

19B3

SAMPLE
NUMBER

ILl114.4

I I I 4·~~lll.l I 1-'·t=t-1=-=-=r=l~· _.lsand·s~oQ~;_.J>.t:Qwn-a-Yer;i.J1M=-_~.~
'f I ,. I ·'. ~_' '·__·'_·_·_··__·_·_· __ I_·__-+__+.grained, friable, Wgher at .1 f ;;;;;

.._._~._. .. -__.___ ar:
-,---t' . - '0

Rrained, clayey' =-
I I I , I I I -~ I I--.-I·---f I

I I 114 •4 118 .'8 I 1 . I I ,.__. Shale: dark Rrev, soft,
I

in~~ph~~~~~ ui~h~~n~~~nnA

~ 18. 8 I 19. 6 I , t- I t-:- . ~ . _I I '. Limestone'!): very hard, no

I I ~ I f- I -t---.._-- ..-_ -_ --- . ..rgtJJrn.._..._.....__ .__ . .. _'_: ...... ..

Installed well

WES "01'1104
JAN 14 819 EDITION OF NOV 1971 MAY BE' USED .Sheet 1 of' 1 Sheets



Bentonite 3.0

Grout

1'---__
2.0' .

t

•

t
3.0'

I------r----, 656.34 ft MSL

6.72'

Pea
Gravel

. 14.6' 9.11

19.6'

8.63'

4.25'

'-- 2" Schedule 40 PVC Pipe

•

I .

~Water depth at time
of drilling

§ Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Grou
Well 'Completion
Boring Number: WES-I-l

•



.. au Fi•III ....
_...NGLOG

FIELD DATAProject NWSC Groundwater Study
Site Crane. IN· Date ] 9 January 83

Location Mustard Gas Burial Grounds
Job No. 441-G150 .l3GR21/22

Drill Rig Failing Inspector J; Dunbar Operator D. Taylor Surface EI .634.05 . Boring No. WES-l-l2-83SAMPLE DATE . STRATUM DRIVE SAMPLE
TYPE Of

NUMBER T1AJ~~
SAMPLER CLASSIF ICA TlON AND REMARKS

FROM TO fROM TO FROM TO
19 Jat 0.0 LO . 6 -3/4 "Rock [ it 6" Casing' -L 0 ft stickup._-0.0 1.5 0.0 38.0 5-5/8"Rock I it Clay(CL): brown,' soft. damp

1 1\ 1.0
l?itt;:L.!?_~nd(St1L:

,
reddish brown, sof

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

----_ .
• 4 __ ' __ .-._--- Qqmp-~. U.n~::::&.Hl in_~c,i_· ___ ...--,_____ ..'.'_

1.0 7 1\

q~Y_~f:1~le.; __~!,gwn. so(t______
-_.-._-- -'" .--- '--"'.7.1\ 10.0

Shl!.l e: .__cl.~r.l<_.gr~y..J __~Q.f t·..., _.,._ .. ____.
"--I--- ----,--, ----_. ._--. --.liL..Q 11. S

~ b'!!.~.L.A~rk gre..Y..t.-l!l~M~_m__

.t--- _._- -_._. _. ---- _.__.-.- -'-'- .. --- .'.-11 C\ 1 7' C;

S~~rk Hev. medium. sandston
. --- ._._---

'--' le.ns.es-very fine-Ilrained
17 C\ 1RR . '.-

Shale: -&rey soft
.__.18 8 10 C\

._-'--.:...-_- .Sa.nd~: grey. hard. fine-praine
M. __ •• ---. 10 "

" (l

bla~k !'loft ,. CQlll:?? (\ ? 1 C\

Shale' dark 2rev. soft-'21 l) 28.0
- . Shale ~nd sandstone: dark 2rev.

soft. fine-2rained sandstone. water
. _- at 27 ft .-_.?R 0 1R.0

Shale: .li2ht £rey. soft.' uniform

. . FOAMWES JAN 74 819 EDITION OF NOV 1971 MAY BE USED

fSheet] of 2 Sheets

.\



.....--..

BORING LOG
_- FIELD DATA

- Project
Site DateLocation

Job No..
Dr/II R/g Inspector - Operator Surface EI -_Boring No.WES-1-12-83

SAMPlE DATE STRATUM - DRIVE SAMPLE TYPE OFNUMBER TAKEN FRCItl TO FROM SAMPLER CLASSIFICATION AND REMARKSTO FROM TO

Installed weli----..- ~

t-. - -- --
I :c--- .- -- - ------------------------ ._--

'!=- ----- ---- .._-.--~ .. ,,~.____o.____._ •••__: __•_____ .....
----- ---- --'-'---"--'~'"

..... - '0_" ...... .. -____._0_- ---.-------_:"'--
~.' ...--_. ----- ------ 0__-·_--_·_---- =--- ------_... --_--0 ---

:.._---
0- .._-- - .._.

.'

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

-- --

-- -_. ._------".

•- ,.-., _ r--\ r--t

E~IT'ONOF NOV 1971 MAY BE USED
WES "ORM

"'''N 7. 819

,...--, r--I .-- .--- •
Sheet 2 of 2 Sheets

•



38.0'

634.05 ft MSL

9.41'

5.33'

23.26'

7-
27.0'

19.0' .

17.0'

Grout

.~ 2" Schedule 40 PVC Pipe

..
3.0'

Pea
Gravel

Bentonite 2.0'

•
~ Water depth at time

of drilling

~ Well Screen

NWSC, Crane, I~diana

Mustard Gas Burial Grounds
Well Completion
Boring Number: WE5-1-12-83

W:ORKING DRAFT



BORING LOG
FIELD DATAProject NWSC Groundwater Study

Site Crane, IN
Date 19 January 83

Location Mustard Gas Burial Grounds·
Job No.441-G1S0 .13GR21/22

Drill Rig Fa111ng Inspector .J. Dunbar Operator D. Tsy] or Surface EI -.634.98 Boring No.wES-]~13-83SAMPLE DATE STRATUAt DRIVE SAMPLE
TYPE OF

NUMBER Tt~~~
SAMPLER CLASSIFICAllONAND REMARKS

- . FROM TO FROM TO FROM TO
~9 Jan 0.0 1.0 6-3/4"Rock ~it 6"Casing - Stickup 1. 0 ft
~l Jan 0.0 4.0 s-sJa"Rock· .liL _ C1eanout -for 4"x5"" Core Barrel---4.0 7.2 4"x5~"Core liarre Run 1.__...

----
7.2 11.5 " II II

Run 2--_. '.'-" ._._...._----11.5 12.6 II II " ·Run 3_. __ .k___ ._ ....."_. ~_ ... ~ ... _.. _ ..- _.", .. -..._--_.---_.__ ...- --_.._----
12.6 15.9 " " " Run 4

----- .._..-.._-.. c-_...:.... ---- --~ .. _-- ._---_._...._--- _._._. __._.----15.9 . 20.3 -II II· -II
Run 5--- ._-- .... ----_.----------20.3 25.6 " " " -~~~!~-~-.- ._._w. --- .. _.?l\ (., 10 15 " " " Run 7~--30.35 34.7 " " II -Run 8--22 Jan 0.0 35.0 5-518"Rock Bit Cleanout._--.

.-0.0 10.5
Clay Shale.__.-10.5 18.6
Shale(60%) and Sandstone(40%)18.6 21.4
Shale21. 4 22.9
Coal (Bituminous)22.9 30.3~

Sandstone

Sheets

• ,os----------

Sheet 1 or 6-

••

WES ;"ONA~~ 819 EDITION OF NOV 1971 "'"V BE USED_



• • •

.......
e•A
CD
Z-::.c:.•C)

••

BORING. LOG
FIELD DATA..

I '.ProJect· Sill' Datelocation I

Job No.Drill Rig Inspector Operator Surface EI Boring No. WES-I-13-83

SAMPLE DATE STRATUM DRIVE SAMPLE
TYPE OFNUMBER TAKEN J

SAMPLER CLASSIFICATION AND REMARKSFROM TO FROM TO FROM TO

30.35 35.0 Sands tone (80-90%) 'and Shale

(10-20%)

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

._--~

__See boring log starting on page 3

-_. -- for details. Installed monitoring

well on 22 January 83. Flow is--'.
. --- --" estimated to be approximately

10-20 GPM .'

I

I

._ .. --- -_.

WES ~OR""

·JAN ,. 81,9 EDITION OF NOV 1971 MAY REUSED Sheet 2 of 6. Sheets.



: ..
lz,

92.f

~rbaloid

".

. .
,."".. , -...~---....... ..~."iHl•

21 January 83
.1L - .' .
!!e!an 9: 50 :;.<; ~
~nd 10: 10 :"::5
7ime 20 Kin Gall
Orl time 20 Min
Hyd press 200 PS
Water ll-ress-
RPM 7~ ,
Orl Action Smoo~h
~ ret brovn,

bit

·'lfOl_:"I!"....

5-5/8" Rock Bl~
ft ~o make room
4"x5~" Core Ban

:~~i1Jl 10:20 Rec
End 10: JS LoSl!
:' i:ne IS Min C3ir.
J d tilDe 15 Min
'H:/~ press 200 PSI
':.ater pr:,ss-
r.P:.t 70 -
Cd Actlon Smooth
~ ret brown. I
orange

bi~

88.4

100%

... _ •.,..u". O,.-no.J"CT~ f /.
VI.lAJ"L,~ . e-tt

RQD-l5.6%

0.0 .
35.0

35.0

= Machine break

Clay shale: same

Run 1

fractured - v. brittle. b pke
on removal from barrel

Clay Shale: brow, dark grey
wea~hered, bri~tle, oxidized
limonitic, soft

-'closed

9.ft::
4---1
:'-:

10.0:

•
0.0--

-=1\
,-'-,-
=

l.~

:

-=-"-
2.~

:
-:
:
-

)~111
-=-
:.

4 ... _

4--'"--
-:

: 7:,:-m ,
- ~ closed frac~ure5'0"-r_-...l-.X!
-~ , .
:~11 frac~ured-..,eathered

_ I) Clay shale: brown. dark6. grey, weathered. brit~lE.- oxidized. limonitic. so t.

i~,.~~
~~} 'm'un. - pmta' momy

8'~:_~j~ 'u«un. - , ..,,, <0,.
,~~ "pieces (1" to 4" fragment)

625.98

624.98

626.98

627.98

628,98

630.98

633.98

631. 98

634.98

632.98

L _MIIE.O, fMUl.LCJt
n T.ul~~

'629.98

... 0 .......1.0 ""CIICY
I 1:'" 11 , " ..CEWES

TOT OP 0",.,,- 0

.. Df1ItIl'CT'~ 0 .. MO...
.... OATC MOI.E t ey•• or CD • C.....\ lX) .......C ... a ..·C......O ----- 0." ...- ....T·l-'T-.-.-..-.-V-.-TI-_'--T-....--O.J;_".:20::.~_•..::J~a::.n~~:.:3~34-.-9..~-.::2.:2....;..
te. TOT A .. c:_. "'.co",..... ;600 __

. 1-. Oll'~" 0I'1~~1I0 , ..TO oar
•. TOTAl,. 01:"" 0" NO .

'.



......... 11£5 1 \) 111- - -101
"1"'0- '.ST"LLAno.

' ......T "DRILLING LOG .
~S ~"vv Ir~,," .. T'II CWft .....n'.HI_a .....z...on... OP etT

NWSC 'Crounn",,,,,pT" Srudv .,. u ..._._ --tz. ,",OCATfO"'~__"".f_"" IHSI'Mustard Cas Burial Grounds ta. ...."".ACTU...... D~o-ATIOIItw 0111,",,",
L D...L .....o _.IO(:T

I~G~l~"..
~c: u. TOTAL ItO. 'Oil" OVC'" tOlen.••o ; .....01 ••""••0... MCM.C.IIO. IA...... _ ...... a,'.1 _DO_CST.....·--- . WES-1-13-83.-

, .. TOT' "U.••U CCMtC eo.~1 -.L ..... 0.0..........

D. Taylor 'So ....eVAnGel·c..GUIIO .AT~II

L aU.CCTIOII 0" MOLl:
~.'W.~T!lD J Co..-~'CT.O

'&' DATe MOLC I(i)"••"'IC&", O·..c;L....O O... ·".OM ..... T.

'7. C&"CYATIOII T~ 0 .. ,""-II:
7~ T"IC'U'CS' eM' OV•••U.OC"

e. OCPT_ CMln.....m '''TO .0CIl 'L TOT &L COllI•••cov...., 'eM 8011I...0 .,
..~· ..G.~TU.C-O......tI'CCTOII .

- t. TOTAL DC...·T .. 0' MOLC

CI.AU'''.CATfON 0" IIA.TIDUAU. , COOl. eo., a. . ".IIA"..., ."LCYAYIOII OC~.. LIIGe..o (0-..., • CCOY- SA"~",• (O.C......... ___ .............
DlT

_.
---...... ......, .....UceMI• ~ . 4 . I •624;98 10.0:::

~-~ ,.45° C1av shale: same ~
-::- ---------------- ~- Shale(60%) and Sandstone(40 ) :

~.- ultra fine horizontal lamin and
623.98 11:1I: lenses of-interbedded dark rey ~- shale and light grey, ver-I ine-g ained r= sandst~m:i'2soft to mediltflh>. 8.81

=
.11..- ..- 3

j S~7an 10:46 Re·:·1.l'
= Shale(60I) Sandstone 40%) - £:ld 11:03. Los· - '=-and622.98 12'll: MB "::'=9 17 Hin Cu' - =HB same as above 100% :'r1 ~ime 17 Min
= ~:i::' -:~':7-S 200 PSI- f=--- Run "\ Rnn-4~ _~1. ":at::!~· =:-e!!s - f="- -

IX
RP:,: 70': ~-

i ._

- - Crl Ac~:-:~. Smooth

f621. 98 137tt ~ ret lt to. dark
: grey-

oxidized hom 13,25 13.pS ft ~o~"r~c Carbaloid i1ril =--=~ to
I-- Spin . bit ....:: t

bI) f-620.98 14~ Shale(6m:) and Sanasrone(t,
~

. --- ilL. _ ..... 4 ~-=
same as above Bet?;an 11:13 Rec 2.4'~ 72.,7 End 11:20 Los 0.9' .~:

Tit::9 7 Min Call - f:
= 01'1 time ~7 Hin f::.619.98 l5~ Hyd _press 200 PSI

~- Water :::les~ -
= RPlA 70~ C-:: Orl Act':'c; Smooth f=": Run 4 RQD-72.7% ~ 'ret light-dark ~

1~ grey ~618.98 "~."'S'llr"'C' Diamond drill =-= bit E---= Sha1e(SO%) and Sandstone(SC %)

~
.:

617;98
- same as above

17'":i! on.. - Hu:. S
~

- Began 11:40 Rae 4.4'-- End 12:00 Lo.~ - --
Tla:ll 20 Hin Galr, -

=-
:

Orl ti•• 20 Hin- ;:- Hyd ;Jl"eSS 200 PSI1~ -
[

616.98 HB
\'later ~ress -: RP~ 70-- 100% Or1 Action Slilooth-
~ret light-dark- -------- -------_ .

~f<.c<...d
grey ~- n7J. ":I."".rtr_ same615.98 1'1;1J

~: da.rk grey, .soft, =-- -_.- . -- . __UIlifona. po.aibly cSallP
.-

-rt ~ . '.ORKING DRJ~FT
jj614.98 20•. J-

EM..c:.~ 1136 ~••-. - __a ".c o_aTL _OI.a IltOu-.

"

•

.-



. i

~.

I,
~

~.
I

......... .,.,..._,-, •.101
..- ...r .......n_

.....T ~
ORiLUNGLOG

If.. "4'_' I~.
'"~ ...t. ~OI.CT

.. alaR' ..0 TY", Ott .ITMU.. ,. .. .-' .. II.
--."

ILLOCAT.OII (e:-____

HSLMustard Cas Burial Crounds
.&. __U~&CTU."'" O."OII.l\T.QII 01 ""LLL ~.''''&..I''O A~RJtCY

FallinllCEWES
ta. TOTAt.. ItO. O~ ov..... 101........0 : ......TVaI

&. ..OL~ "0. I~................ Cldel
_0CIl ....~.. TA••• !..",.,.~ :

1lF~-1-'1_R'... ...« 0" OIIU...&"«. .... TOTAL_UC_. Na..
n T1UIAP" tL _LeVAnOll o.ou.o .AT••

.. O'.CCTIQIII 0 .. "O&..I: ....OAn_. ' ."·.....0 ~c......y••1iJ ....y.c.~ O ...eL.....O D......OM " ••T. I

n. ~LCVAl'IOeIT~o~ ..CM.. ..1. THle...ess 0' OVCII..,..OO
... TOTAL ea-•••Cov......___e. DC"," O'ULL£.O ,..TO .oC:ic
... aeo_ATUltC O.......CTOII~. TOT.... 0.""" O~ _L.

CLAII.'ICATIOII Of' MAY....AU 'COOl. eo.'OII _..CLeVAT'a. DC"" L.O."O m•• - ..~ ..........e tD.rIn....................Uy toO. ....-..... ...,,~...... ~ .' 4 . f .614.98 20.u:
Run ~ Rnn-7Q C;T

.-::

IX
JlL - I'lW. 6-
Segall 12:35 Rec 4,:
End 1:10 Lo.~ 1,

613.98 21.1t Shale: sallie - no recovery
Tillie 35 Hin C&ia .-
~rl tu.e 35 Hin-

-
~

- - -- ---------- Hyd press 200 PSI-
~;ater preas"-:

~
R;:.I7o!- Coal (Bituminous): .black, Dr:1 ACtionS_oth612.98 22:9:

blocky, brittle, fractured, ~re.t .dark. grey,: weathered-sulfides with gas an black, white-
~ q·~"rW" vet at coal----= seam:~

•2J~~
- - -- --------- -611. 98

:: ,-"45·

. ....:..
" -~

~
" - "'r,- Sandstone: light grey, whit , 79.

trL- Rill> 7
- to

sandst- ,. fine-grained. quartz net BePD 2:05 ·Ree 3.24 :II: ' , thinly bedded to massive wi h
610,98 .,.

End 2:25 Los~ -
' ,- , : cross bedding visible. frac ures

Tillie 20 Min Caia~ -
., '. ·are weathered. oxidized. wi h,

partial solution filling. Drl tillle 20 Kin.- . ,.
Hyd press 200 PSI

.- ,- , Water preas --
R;"W 70 !609.98 25."""

,

- KB
Dri Act10a Smooth:~ KB
~ret It. grey,- ,....- HB R..n 6 Rnn-4'0% white- q·.... rlr,. Block.ed off,: Hare water608.98 26:+

-
= orange brown from 26.7 ft t- 27.1 ft-
:-607.98 27.-..._
---=-
:

Sandstone: sallie as above 100%-606.98 28.0&.::
-:

-

•:
. :

605.98 29.~ orange" brown. from 29.3 ft t- 29.6. ft
:

...i...~- I- 'eloaed.- .
: -

604.98 30~O::
BeG fOb 1136 -·----.",__ua. ~ r-·-..... " .



-.

..

HeI..... 'JF.5-1-13-1l1

1D1v....011

US NavvDRILLlMGLOG

ea D••aCT,OII O' NOL:.

·O".· ...·c ..&" O··c......co 0." ~_ ....T..

.. "'G.I.= •. IU. _ ~ _ "T

IrNWS~~C:..;;G",r;:o~u;;n;.;d::v~a~t::e-:-r~S;:t=u=d~V:--" """__-frn:-~,_ILLOCAT_' ~_'_' . ",c:r.

b'~~~~~r~.~._..~1l··~·-·1.:al-_-"J~··:QIL.Ul4.s __1..,~Z.;w;,-~.:':'U::..""AC=T"'....=.::..::I,..."O"'...=-=A"'T"'-=..CH'"'"'000='''"...,...--------1
L 0."u....0 AG••CY £0.4 I 4 ....

t-,:CEWE:.:::;,::;S;..",'="".,.,.. -'·_·~...,..=.,..,..-------- ___11L TOTA" _. 0 .. 0"... · ·10009......0·I&.-••o.,.-.. "".! . "'''-'...-UTA••• ,
. --- '. ~ IJES-1-n-83
L ....e 0" O'U"L~"

In· T ... '

7. TMic••C:.I 0., OYC:~.U"Dbi tao TOT AI.: coRa ."cov~• ., 1I'a. ......a
I-Ia.;--:D_._"_._ooo_'L_L_._O_'irT_O_"_OCIl~._..,... -'--1 ... IIG.ATU... 0" '.....CTooo
~. TOTAL DE"" 0" MOL~

•

~~.!~RM lilA ~"'VI"'" • .-- --.

".IIAIt.S
(0rII1" ' .,

.............c..4' ' .......
: .

'1
I-r

·fL ::Ul. 8 t
:al);-;n 3:00 ·::.~c 4.35 ~
U1d 3:35 l.CS' - _
1'1:8 35 Hin Ga:' - ~

~rl tilDe 35 ~l1n ~

Hyd pre~s 200 PSI ~

;'jater pr.tltS - ~

R.'~ 70 - .-
.' ~rl ,"~tion SlIlOoth l=
.~ ,i;T It-dark grey =-

- =
'0"""''' Stuck core ....
barrel and relllOved on .~
22 January 83 I-

~-'Estimate quantity of
flow to be'lO to 20 :~

GPM ~

r
t::
f.l-.
I-

~

fr
~

.10
~

.1-

t:
.~

~
~
10-

t
l-

t::-
I-

~r
~
~.---.=-

100%

"COlIC eo. 0.
a«cov- SA~"'C

art 110-
• f

and

RQD-54%

ROD-I 00%

CLAUt'ICAT'OM 0' MATEIUALS(0-.._

4

Run 8

Run 7

Reamed hole· vith 5-5/8" Ro k Bit
and set ~ell

.shalL CDa.teil.t_hL tbi.l;.. j,ntAI val at
5-10%

Sandstone (see above) vith
'10-20% thinly bedded. soft
dark grey shale seams. coa
lamina.are also present

-= (,...... Sandstone: same .

=~ ..... fracture-veathered
31."U:j--o oxidized

-- .
-- I

-=-

--_.
=---

33."U:
-'-...;..

-::.

30.0:
.-

---
35:0:

~
:

-=
~
-=:
-

-=---.--:-

-=:
-='-- -:=.

-=:

~
="'---_.

32.-0::
--

34.~~

599.• 9.8

604.98

603.98

602.98

600.98

601.'98

•

•



I
"/2" Schedule 40 PVC Pipe

----.. .
3.0'

634.98 ft MSL

Grout 16.0'

'.
35.0'

9.45'

5.58 '

19.97'

\7
22.0'

2.0'

17.0'
Pea
Gravel

'Bentonite

~ Water depth at time of
drilling

~. Well'Screen

NWSC, Crane, Indiana
Mustard Gas Burial Grou
Well Completion
Boring Number: WES-l-l

•



•• 1..,. . ~ ... - - -
FiELD DATA

Project. NWSC Groundwater Study Site. Crane, IN Date 25 JanuarL§1.
Location Mustard Gas Burial Gro~~nds -_._-----_. Job No.441-G150.13GR21/22

Drill Rig .Failing Inspector J. Dunbar Operator D. Taylor Surface EI 656.14 Boring No.WES-1-14-S3

SAMPLE DATE STRATUU DRIVE SAMPLE TYPE OF
'NUMBER l~~ SAMPLER

CLASSIF ICATION AND REMARKS
FROM TO , FROM TO FROM TO

26 JaIl O. ( 1.0 6-3/4"Rock B~. 6" Casi!!.&...- 1.0 ft stickup -

0.0 3.0 5""':'5/S"Rock Blit Clay(CL): brown. soft. damp,' salli!L

3.0 6.0 ..__ . GulY..e14.:cla~.:--aame...:.as._.ahQYe. ..._

el...i ii.t :P At 10'-'. --- gra:\l. ' 5._ DiLO..,c.oars

6'( 7. r; , --- ,-- ClAYJCL) : brown.. _.1!9cft:-s-..!l~1!!Q___

7 • 14 r; -- --- f- s.an.d.s.t.QllitL~.b,r.Q..WnO-,.f~JJ~gr a.~d

--, ,,---- -- §Qft. weat1].tl_~____.._____--:_'____

14 • 1 Ii . C; • -- Shale: bmw~_dark_lu:a.wn. soft--
1" I ?O (' S·...... .1"' .. n .... .". h.-nun ltoh .. 0.-.,," f-(n:."-_. ----

12rained. soft

20l 24.lJ ..._- Shale(60%) and sandstone(40%): Iisll t

12rev. dark 2reV medium fine""'2raine(
.... ;...-~-- --

24.( 36.'( Shale: dark rzrev .~uni form. wa ter
.,.., at 25.5 ft

Instailed well

WES "OA," 819
JAN 7... EDITION OF NOV 1971 MAY 9E USED Sheet 1 of 1 Sheets



2" Schedule 40 PVC Pipe/'

656.14.ft MSL
•

Grout

Bentonite

16.5'

2.0'

.21.12 '

. 36.0'

•Pea
Cravel 17.5' 52

25.5' 9.53'

5.35'

.!5l:. Water depth at time of.·
drilling

§ Well Screen \~

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Well Completion
Boring Number: ·WES-1-14-83

•
WORKING DRAFT



• .., • •
BORING LOG
FIELD DATA

,

Project NWSC Groundwater Study Site Crane, IN
, Date 10 Febtuary 83

Location Mustard Gas Burial Grounds
, Job No.4.!t.1=G15~GR21122.. -.

Drill Rig Failing .Inspector .1 •. Dunbar Op~rator D TaylOr Surface EI 66J 01 Boring No.WES-J -15-83

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF. CLASSIFICATION AND REMARKS

NUMBER . T~~~N1 ' FROM TO / FROM TO, FROM TO
SAMPLER

10 Feb 0.0 1.0 6- 3/ 4"R9.~k a 1._. ~". Casin~.L1.tJt;j~kup

.0.0 . 5.0 1.0 37.8 5-518"Rock B..L---~(CL): brow~oft.' damt4-SBndv l-
.' -

Ci.n 10.0 Limest.one..:.---it:e.f__ha~fine=.g r a i n,.,t C

10.0 11.5. ~lj!_Y_L_b.t"Slwn....~t· . ~

11.5 . 13.2 Sandstone: reddish .brown .' fine- r
.. }!
I-~

2rained.~~__ .. ____.._

13.2 15.8 C1av: brown, soft '=
- ... ---- -

15.8 21. 7 ._- '-- Sandstone: ..li2ht brown. lZrev. fine- iii
aTAined. soft

C
---

21. 7 32.0 Sandstone: grey, fine-arained soft

----_._. water between 25-26 ft

"32,0 .33,0 Shale· llrev soft

31,0 17.8
...

..1 :to'nf!' 1 iRht llrf!V fine-Clrained,

soft

lnstalled well

---

WES "0""
JAN U 819 EDITION OF NOV tUt MAY BE USED

Sheet 1 .. of 1 Sheets



Grout 14.0'

l'
3.0'

663.(U ft MSL •

Bentonite

Pea
Gravel

2.0'

21.0' Sl
26'

22.1'

37.0'

9.50'

5.40'

•

~. Water depth at time of
drilling

§ Well Screen

'--- 2" Schedule 40 PVC Pipe

NWSC, Crane, Indiana
.. Mustard. Gas Burial Grour

Well Completion
Boring Number: WES-l-l~

•



•••_..... - ---
FIELD DATA

Project NWSC Groundwater Study' Site ,Crane, IN Date 11 February 83
Location· Mustard Gas Buria1 Grounds Job No. 441-G150.13GR21/22
Drill Rig Failing Inspector J. Dunbar Operator D. Taylor Surface EI 641 94 Boring No.WES-1-l6-83

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFI(ATION AND REMARKS
NUMBER Y91(1~ . FROM TO FROM TO FROM TO SAMPLER

11 Fel O. ( 1.0 6-3/4"Rock Eit 6" Casimt - I ft stickup

0.0 9.'5 . 1.( 38.5 5-5/8 IiRock .I it Sandstone: reddish brown fine-

----_. ._- gx:ajned. so.ft_.\ole.at1le.c.e.d

9.5 10.6. ---lGl~:....:.:....bI.Qwu..-s.o.f I"

10.6 16.5
-_._~-- s..~Jl-.9~tom~L:.Ju:o~ish_gt:.ey~...t..a-_

_.- -- --- f in~..::8r~ :f,JlJ~~___.._. __· ____._~

. 16.5 26.0 -_. --- S~ndstone:~L_Une-gra.ined Aof....-

26 0 294 -- '-'-- '-- Sands.t.one.L-r.eddis1L.b..r.:mm._.grPV

- _.-- ._- ._- saf.t...-Une..=grained..-wat.eJ::.....aL21....LfJ

29.4 35.2 Shale: blueish' 2rev. soft. uniform., ._-
35.2 36.0 -_.- --- Coal: black •. soft

36,'0 38.5 --- Sandstone: .. ~rev soft fine-2rainec

Installed well

•

WES ,.0 .....
JAN 7. 819. EDITION OF NOV tnt MAY BE USED Sheet 1 of 1 Sheets



l'
3.0 '

641. 94 ft MSL •

l,.
~

t..
t ...
r

. ~

I
~ .
I

. Grout

Bentonite

Pea
Gravel

19.5'

2.0'

17.0' Sl.
27.5'

23.75'

38.5'

9.25'

5.50'

•

.sz. Water depth at time of
drilling

~. Well Screen

'--2" Schedule 40 PVC Pipe

NWSC. Crane, Indiana
Mustard. Gas Burial Grounds
We.ll Completion
Boring Number: WES-l-l6-83

•
WORKING DRAFT



• ~.•. •
. ,

BORING LOG
FIELD DATA

I

Date li..Jebruary 83
Project NWSC Groundwater Study Site Crane, INLocation Mustard Gas Burial Grounds

- Job No. 441-G150 .13GR2l122.Drill RIg Failing Inspector J. Dun'bar Operator D. Taylor Surface EI 662~54· Boring No.WES,..I-17-83

SAMPLE DATE STRATUM DRIVE SAMPLE . TYPE OF
CLASSIFICATION AND REMARKS

NUMBER
Tt~F£ FROM TO FROM TO FROM TO SAMPLE R

12 Feb 0.0 1.5 16-3/4"RQ£k B~_. 6" Casing - 0.5 ft stickuD
0.0 2,8 1.5 39.0 . 1s-5/8"Rock ~ t Irolav(CU.!..-Ju:p~oft •.ijamp qJ'lntiv ~

,.-\ 2.8 10,0 Clav(CL) and s~ndstone gravel: ) ~---- - -
-- --, Ibrown. reddi,sh·brQ!ffl. soft-damn. fi

--- ~coarse_~ave~, weathered ._
10.<J 18.0 ._-~stone: _~--!~brown, soft, e......_- fine-2rained ,. uniform ~-

•IR,r 14 0 Sandstone: ;'li2ht brown reddish
.

Ihrnwn,dweathered. soft. water =»/ -

IRt 28 ft
34.( 39.0 -- -- Shale: 'uev, soft. possibly oily

"

IRl iI>~ uiI>11 a'''verJ'lI times. Anoearancf
I

I of· oil film which did, not come from

comnressor or ri2. Installed well.

_. and 2ravel and rinsed with water to
o.

I
WES '"OR'"

JAN U 819 EDITION OF NOV 1971 MAY BE USEO ' Sheet 1 of 2 .She~ts



ou 1"11'4 U .LUG

FIELD DATA

Project
,

Site Date
Location Job No.-
Drill Rig Inspector Operator Surface EI Boring No. WES-1-17-83

, .

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF
NUMBER TAKEN FROM TO SAMPLER

CLAssiFICATION AND REMARKS
FROM TO FROM TO

clear un. Poured bentonite nellets,- --
.- and 2routed UP •-- . .

-- .._ ..,- ._- .-

---'~-' -'-~

- ,-_._- --- .~

--- ----_ ..._-- - ---- .--- "'--

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

.. --- _ .. -.. ._--,

--'-- ._-

---
-- ---~-----_..'.- .. -- .__ .... ---_. -

"--' .,

--

'-.

WES

•

'-O'RM

JAN 74 819 EDITION OF NOV 1971 MAy'BE USED

•

Sheet 2 of 2 Sheets

•



e- Schedule 40 PVC Pipe

662.54 ft MSL

Grout 19.0'

38.0'

I-

23.25'

--9.30 '

28'

2.0'

17.0'
Pea
Gravel

Bentonitee-

5.45'

e
Water depth _at time
of drilling

Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Well Completion
Boring-Number: WES-1-17-83
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BORING LOG
FIELD DATA

, Project NHSC Ground-Water Study Site Crane, IN Date'17 June 1983

Locntion _Mustard Gas Burial Grounds . Job No.441-G150 •13GR21/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 658.40 Boring No.. WES-l:-1B-83
, . -

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER l1j1K.fN
SAMPLER

CLASSIFICATION AND R'EMARKS

FROM oro FROM TO FROM TO

17 JUl1 0.0 3,.0 0.0 30.• 5 .5-5/8" Rock Bit Clay (CL): brown, sandy, damp,

.- slight to moderate cohesion,

onzanic matter.

3.0' 11.0 . Sandstone: 1hht brown soft

weathered verv fine-Qrained

Inuartz sand ~

11 0
" Ii

Sandstone: dark brown. weathered

soft. very fine-2rain'ed. Quartz

sand.

12.5 13 5
Sandstone: light brown ,weathered ,

soft, very fine:-grained, quartz

sand.

-- 13.5 13.7 Shale: light grey, soft._.
1

ii
I,

I :r,
I
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BORING LOG
FIELD DATA

Project Site Date· .
Location Job No.
Drill Rig Inspector Operator. Surrace EI ____ Boring No. WES';'I-18-83

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKSNUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

-13.7 '11..0 Sandstone: light brown. soft very--
fine-lZrained auart~ sand

14.0 16.5 Shale: l1{!ht {!rev . soft

16.5 18.0 . Sandstone.: dark brown verv fine-

grained. soft. wet at 18 ft.

18.0 19.5 It' ~ - ~nd shale' brown 1hht

grey, soft p thinly bedded.

'9 5 19.7' . Sandstone: brown. weathered. very

-- fine-grained!

19.7 21.5 Sandy shale: dark grey. soft •.

sandy - very fine-grained.

'¥ES 1'0"'"
.IAN ,. 819 EDITION 01" NOV 1111 MAY BE USED Sheet 2 of__3 _ Sheets
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BORING LOG
,FIELD D~TA

I

Project Site Date
, locntlon_ Job No.
Drill Rig Inspector Operator Surface EI_''_,__ Boring No. WES-1-18-83

, " .,

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKSNUMBER TAKEN FROM TO FROM TO FROM TO SAMPLER

2L5 24.0 Sandstone and shale: sandstone

grades from dark broWn, to brown.
shale ranRes from'lil!ht Qrev to

dark grey soft thinlv J ~

24.5 30.5 Sandstone: brown.' tan. dark brown.
"

soft 'verv flne-o~sined ntlAl"tz

QSlnd

18 Jun bDenhole Itoht - U .. t"A,. ',"U,"'
lat 14.04 ft. lnst'sHed monitorinR '

I welL
I

..

I

-' , .

.W.o:~.819 EDITION 01' NOV tnt MAY BE USED '.' Sheet 3 of 3 .ts



-
4.1...... 15.0
.t:

.~ 4.1

e 0-
Q.I
c:l

-
20.0-

e.·
-
-
.-

-

-
-
-

-
•
-

0.0

5.0

10.0

25.0

30.0
30.5

658.40 ft MSL

Clay (CL):·brown, sandy, damp, slight
to moderate cohesion, organic matter.

Sandstone: light brown, dark brown,
Very fine-grained, quartz, weat.here~

scift~ tram 13.5 to 13.7 ft; grey· .
shale •

Shale,: light grey, soft.

Sandstone: dark brown, weathered,
soft, very fine-grained, .quartz sand.

Sandstone and shale: brown~ fight
grey, soft, thinly bedded.

Sandy shale: dark grey, soft .very fine
grained, white quartz sand.

Sandstone and shale: various shades
of brown and grey, thinly bedded.

Sandstone: brown, tan, dark brown, 80ft
very fine-grained, quartz sand.

NWSC, Crane, Indiana
Mustard Gas Burial Grunds
Lithology
Boring Number: WES-1-18-83

,"nOlllill.! "tID A~T



- Grout

Bentonite

10.0'

2.0'

~ 2" Schedule 40 PVC Pipe

t
3.0'

658.40 ft MSL

14.3'

•

-.
,-

---

, .

\, .

Pea Grave1

sz..
10'

17.0'

29.0'

9.29'

5.41'

•

."

_Water depth at time of
drilling .

Well Screen

NWSC, Crane, Indiana
Mustard G~ BurialGr~

Well' Completion .•
Boring Number: lI.'E 1.
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BORING LOG )

FIELD DATA, .
, ,

.ProJect ' NWSCGround-Water' Study. Site . Crane, IN Date 17 June 1983
Location Mus tard Gas Burial Grounds' Job 'No. 441-Gl 50 13GR21/22

.Drill Rig Failing Inspector J. Dunbilr Operator C. Drake Surface.EI 656.79 Boring No. WES-l-l9-83
'"

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKSNUMBER l~'if.r, FROM TO, FROM ' TO FROM TO SAMPLER

17 Jun, 0.0 6.5 0.0 30.2 5-5/811 Rock, Bit Clay (CL): brown, soft, sandy,

organic matt~L, slight to moderate

cohesion•.

. 6.5 11. 5 Sandstone: brown very fine-

12rained soft.

I ..
11.5 12.5 Shale: grey., very soft.

12.5 15.0 Sandstone: li~ht brown. very fine-

grained soft.

15.0 16.0 Sandstone: light irey - same.

16.0 16.5 1 Sandsrnne' brololT\ ;.. same

----
16.5 17.0 ClaY/Shale: ' ~rey, very soft. damp.

EDITION OF NOV Inl MAY BE USED
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BORING LOG
FIELD DATA

Project Sile Date

Lociltion _ ' Job No.

Drill Rig' Inspec tor Operator
, Surface EI Boring No. WES,-l-19-83

SAMPLE . DATE STRATUM DRIVE ' SAMPLE TYPE OF

NUMBER
l~'ifr

SAMPLER
CLASSIFICATION AND REMARKS

FROM oro FROM TO FROM TO

11.0 30.2. Sandstone: brown~ ·grey. dark

-
brown. very fine~grained•. quartz

sand. soft. thinly bedded with

trace of, shale.

..
18 Jun Open hole overnh.ht - water level

. atl9.2 ft. Installed monitorin!!.

well.

. '

. ..-..
2
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BORING LOG
F.IELD DATA

Project NWSC Ground-Water Study Site Crane, IN Date 20 June 1983
Locntlon tlustard Gas Burial Grounds' Job No. 441-Giso.13GR21/22
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 631.35 Boring No. WES-1-20-83

-

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIF ICATION AND REMARKSNUMBER l~~E~ FROM TO FROM TO F,ROM TO SAMPLER

20 Jun 0.0 6.0 0.0 36.1 5-5/8" Rock lBit Clay (CL): brown soft ~ravellv·
-

damp.
..

, 6.0 7.0 Sandstone' hrnt.tn· "",rv fin~-

grained soft. weathered

'7.0 36.1 Shale: orev lioht prev dark ore v,.
soft, ..... ~~,.,rm IJAtpr At ,n f,.

21 Jun Hole ooen overriiRht -·waterlevel

at 24.55. InstallQd monf tnr1no

Iwell.
I

I ..

I

EDITION OF HOV 1171 MAY BE USEO Sheet 1 of 1 Sheets
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e·,

-

-
-

e'-

-

-.

-
-

••
-

0.0

5.0

10.0

15.0

4.J....
..

.c
4.J
0.

20.0QJ
l:)

25.0

'30.0

35.0
36.1

631. 35 ft. MSL

Clay (CL): brown, soft, gravelly, damp.

Sandstone:' brown, v~ry fine-grained,
soff, \leathered.

'Shale: . light grey to dark grey, soft,
uniform.

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology
Boring Number: WES-1-20-83

.Ulnl1lllMC nOAI:T



,-- Z" Schedule- 40 PVC Pipe
.,.

3.0'
•

631,.35 ft HSL

- Grout 14.0'

-

...
21.35'

...
;

L- Bentonite Z.O'
36.1'

2t;..

zO' •-
Pea Gravel ZO.l'

9.34'-
i -i~-

I

5.41'
I

-~

-

Water depth at time of
drilling

Well Screen

N\~SC.Crane. Indiana
-Hustard Gas Burial Grounds
Well Completion

-Boring Humber: -WES-1-Z.

",nn.,.a-'ft _
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BORING LOG
, FIELD DATA

Project NWSC Ground-Water Study Site Crane, IN Da~ 20 June 1983

l.ocntionJ~ard Gas Burial Grounds Job No. 441"':G1S0.13GR21/22

Drill Rig Failing Inspector J. Dunbar Operator C.Drake Surface EI 603.82 Boring No. WES-1-21-83
....... . "

SAMPLE DAtE
STRATUM DRIVE SAMPLE TYPE OF

NUMBER I~~:r
SAMPLER

,CLASSIFICATION AND RE'MARKS

FROM TO FROM TO FROM TO •

20 Jun 0.0 ' 6.5' 0.0 40.5 5-5/8"'Rock ~it Clay (CL): brown, soft, gravelly,

-
damp.

.
6.5 9 5, Clay (CL\: 'orev. soft uniform.

, ,

9.5 16.5 Clay (CL) : brawn. soft. uniform.

16.' r; 2l& Ii Shale' "rev soft uniform.

..

24.5 40.5 Shale! lhht~rev llrev dark Ilrev
"

~"''''''''' .... ?R fro

21 Jun
Installed monitorinR well.

r; .

,WES .:AO:~., 819 EDITION 0' NOV 1t7' MAY 8£ USED
Sheet 1 " of,..--J. Sheets
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BORING LOG
FIELD DATA ..

Project NWSC Ground-Water Study Site Crane» IN Date 8 July 1983
Locntion ,tlustard Gas· Burial Grounds Job No. 44l-G150 .13GR2l/22
Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 653.~ Boring No. WES-1-22-83

.

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS
NUMBER \iJ~~ FROM TO FROM TO FROM TO SAMPLER

8 .Jul 0.0 13.0 0.0 35.0 6" Rock Bit Clay (CL): bro~n and £rev. sandy.

.. soft to stiff •

l'LO 21 5 Sandstone: brown~ weathered. verv
..

fine-£rained. soft. damp at 17.5
, (no water).

21. 5 22.0 Siltstone:" brown. soft. we'athered,

damp at 22ft •
•

22.0 32.0 Sandstone: brown. l1Rht Rrey. soft

weathered. very fine-arained. water

. a~ '2'\ ft

32.0 35.0 ShalevSandstone: . brown prev

-- dark ~r~y, soft, weathered, very

fine-grained.

WES '"0"'101I
JAN U 819 EDITION OF NOV Inl MAY BE·USED Sheet 1 of 2 Sheels
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BORING LOG,
FIELD DATA,

Project Site Date

Locntion _ ' " Job No.

Drill Rig
"

Inspector Operator Surface EI Boring No.WES-1-22-83
.

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF

NUMBER I9~:r
SAMPLER

CLASSIFICATION AND REMARKS,

FROM TO FROM" TO FROM . TO

~ Jul
" " " Installed monitoring well.

-

.

..

-

I -
- ---- -

La
,

~ 2

.......-;:)
o

'".. I..-
')1

~:J' ,

•,.. '



.'

-'

0.0

10.0

653.55 ft MSL

Clay ~CL): brown and grey, -sandy,
soft to stiff.

-
-
-•-

-
-

•

.., .
......

15.0

20.0'

25.0

30.0

35.0

Sandstone: brown, weathered, very
fine-grained, soft,damp at 17.5 ft.

Siltstone: brown, soft, weathered,
damp.

,I

Sandstone: brown, light grey. soft,
w~athered, very fine-grained. water

- at 25 ft.

Shaley sandstone: brown, grey. dark

. grey, soft, weathered, very flne
grained. _

NWSC, Crane, Indiana
Mustard Gas Burial Grounds
Lithology
Boring Number: WES-1-22-8J



. (

-
-
-

Grout .

Bentoni.te

16.0'

2.0' ,

/2" Schedule 40 PVC Pipe

•3.0'

653.55 ft HSL· .

20.5'

35.0'

•

•
. --

.....

Pea Gravel 17.0'
5L
25'

9.15'

5.35'

.....

-
-

~ Water depth at time of
. drilling

~ Well· Screen

NWSC •. Crane, Indiana
Mustard Gas Burial Grounds
Well Completion
Boring Number:

lunOlllll'" n", ...-P
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BORING LOG
FIELD DATA

Project. NWSC Ground-Water Study Site Crane. IN Date 9 July 1983

Location tlustard Gas Burial Grounds " Job No.441:-G150. 13GR21/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake SurfaceEI 625.J!L Boring No. WES-1-23-83

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER l1t:iN FROM TO FROM TO FROM TO SAMPLER
/

9 Ju1 0.0 3.0 0.0 40.4 6" Rock Bit -- .C1ay (CL): brown ·soft to stiff.

sandv

3.0 6.5 . Sandstone: brown very fine-

grained. soft..

6.5 9.0 Sandstone and clay: very fine-

. 12raine~ bro~ sand~tone and sof~

trown claY darno.

9.0 17.5 Sil tstone: 2rev very soft.

17 .5 19,0
Sandstone: brown, very fine-'

grained, soft. weathered.
", ..

"

19.0 38.5 Shale: grey. dark grey. soft. damp

spot at 30 ft with s1i£ht water.

WES :AO:~. 819 EDITION 0' NOV"" !olAY BE USED
Sheet 1 of 2 Sheets
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BORING LobI

FIELD DATA

.Project Site· Date

Loctltlon Job No.

Drill Rig Inspector Operator Surface EI Boring No. WES-1-2J-83
..

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF

'NUMBER ;AC}KJ~
SAMPLER

CLASSIFICATION AND REMARKS

FROM TO FROM TO FROM TO

38.5 ·39.5 -' Coal: .black, soft.

3Q.5 45 0 Siitstone: 112ht uev soft.

Water level overnight: . 34 fto

..

11 jul 40.4 45.0 6" Rock Bit Drilled 10 ft below water depth.

Rinsed mud from ho.le several times.

: Installed monitorin2 well.

I

I

I ..

..
I .

. .

... - 2 !

..-)
:J-"-...-;)
:I
:J
•
1
~,

J
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BORING LOG
FIELD DATA .

Project NWSC Ground-Water Study Site Crane, IN Date 9 July 1983

Locntlon Mus tard Gas' Burial Grounds ' Job No. 44l-G150 .13GR21/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 600.57' Boring No. WES-1-24-83
.. ' .

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS
NUMBER l~~!N FROM TO FROM TO FROM TO SAMPLER'

9 Jul 0.0 3.5 0.0 30.4 6" Rock Bit Clay (CL): brown, soft to stiff,

sandy.

3.5 9.0 'C~~A~.~nnp. hrnt.m up',." finp-

grained, soft.

'9.0 17.0 Clay and sandstone' brown soft

sandy clav"wlth interbedded very

fine-2rained. soft sandstone.

17 .0 26.5 Shale': grey. dark grey. soft

Iwater at 20 it

26. S- 28.0 SittB~nnp, 1 of ohr 0',. ..." Rnfr

,

28.0 30.4 Shale: dark 2rev ,soft.

eJ

Sheet 1 of 1 Sheels

JJ,JJJ eJJJ,',JJ
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......

-

•
, .c

u
,0.

Ql
Q

0.0

10.0

15.0

20.0

25.0

600.57 ft MSL

Clay (CL): bro~~ soft to stiff,
sandy.

Sandstone: broWn, very fine-grained,
soft.

Clay and sandstone: brmm, soft,
, sandy clay with interbedded, very fine
grained, soft sandstone .

, I
.')

Shale: grey. dark grey. soft. water
at 20 f.t.

Siltstone: light grey. soft.

-

.-
-

30.0
30.4

Shale: dark grey~ soft.

NWSC,' Crane, Indiana
Mustard Gas Burial Grounds
Lithology
'Bo'ring Number: WES-1-24~83



.-

Schedule 40 PVC Pipe

t
3.0'

•
-

600~57 ft !'fSL·

30.4'

9.41'SL
20'

17.0'Pea Gravel

-

-

-
11.4'Grout

..\

-
15.62':

.,-

Bentonite 2.0'-

-
5.37'

-
.S[

Water depth at time of
drilli~g .-

§ Well Screen

NWSC, Crane, Indiana
Mustard Gas Burial Grounds. . .

Well Completion
EoringNumber:. WES~1-2l11i



r • r ' r r r ' ( ,

(

f ret:' I _ I l e

=1...
:::»
c
~
;:/1-')
:r l

:J
•,
of:

,-

BORING LOG,
FIELD DATA

:Projecl misc Ground-Water Study SHe Crane, IN Da~ 6 August 1983

l.ocnHont1ustard Gas Burial Grounds Job No. 441-G150.13GR21/22

Drill Rig Failing Inspector J. Dunbar Operator C. Drake Surface EI 654.16 Boring No. WES-I-25-83
- ,

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER ' l~~f FROM TO FROM TO FROM TO SAMPLER

6 AUf:! o 0 1 0 0.0 32 0
, 6" Rol'k. nit ClaY-(for.) • hrm.m '~oft sandv

lt1rv

. IA • rtoni!> Antf C'.1 AV' 1. '

. 1.0 7.0
crrpv

Vf>rV weathered thinly -' very

Ifine-~r,,"n.. A
' ,

;,

J

7.0 16 5
IC:hal 11>: brown, grey (15~5~16.5)

,IQnf~ tJII>a c, -' th~ n 1 v '. .J

165 19 0
I... . . '....,.....n 1., "ht- ., .... "- :-

thinlv bedded. soft verv fine-

, g.u.ined

19.0 21.8
Shale:: brOwn and grey. soft. '

" Sandstone and-Shale: b'rown uev,
21.8 32.0 '.

WES :AO:~. 819 EDITION 0' NOV tl71 MAY BE USED
Sheet 1 of--2 Sheels
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. BORING LOG
FIELD DATA

Project I

I
Site Date

Locntion _. Job No.

Drill Rig Inspector Operator Surrace EI Boring No.WES-l,...25-83
....

SAMPLE DATE
S.TRATUM DRIVE SAMPLE TYPE OF

NUMBER 19~:r·
SAMPLER

CLASSIFICATION AND REMARKS

FROM 'ro FROM TO FROM TO

Fiark grey, thinly bedded, very fine

-
grained, soft, water at 22 ft.

6 Au~ .
Installed monitorin2 well.

..

.
0'

j

I

I

-
I

#I '.ON 819 .. Sheet 2 or 2 Sheets
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1

1

1

1
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1

1

1
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BORING LOG,
FIELD DATA

Project NWSC Ground-Water Study Site Crane, IN Date 6 August 1983

l.ocnHon Jfustard Gas Burial Grounds
' Job No. 441-G1SO.13GR21/22

Drill Rig ,Fa~ling Inspector J. Dunbar Operator C.' Drake Surface EI 670.21 Boring No. WES-1-26-83

SAMPLE DATE
STRATUM, DRIVE SAMPLE TYPE OF

NUMBER
Ia~Ff

TO
SAMPLER

CLASSIFICATION AND REMARKS

FROM TO FROM TO . FROM

6 Aug , 0.0 4.0 0.0 55.0 6" Rock Bit Isand¥ clav (eL): brown. sof t.. dry.

un ,1 C\'\

~ __ .1"_ M ___ • t"an ' hrown, v~rv fine-

"9"~" .,'",A •.•", .. t- h"' ..... A t-ldnlv
...

with siltstone andclav· shale .

.,

. '.

15.3 17.3
L--lav shale: br.<,!wn. sof t •

. ' .

17.3 21.6
b ' . 'An" ~1 AU .", .. , ..... h,.nun

brev. thinly. bedded. soft very

tne-grained.
-

21.6 ' 30.1
Shale: brown. 2rev. soft. thinly

bedded.

30.1 41.2
iJandstone and shale: . U5:ht to dark

it
~rev. thinly bedded. very

- 1

...--:)
O'

S/~.--I":)
'I

~
::J
•,.,
...
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BORING LOG
FIELD DATA

Project Site Date

Locntion _ Job No.

Drill Rig , Inspector Operator· Surface EI Boring No. WES-1-26-H3

, ' , ..

SAMPLE DATE
STRATUM' DRIVE SAMPLE TYPE Of ... CLASSIFICATlQN.AND REMARKS

NUMBER lT9'~r~ , FROM TO FROM TO FROM TO SAMPLER

._'-, fine-grained;

/"'1.2 /."c;o Sandstone' brown. reddish brown

soft. very fine-grained • . Water at
-

45 ft. . ,

45.0 49.5
Sandstone and'shale: brown, light

'"-' to dark 2rev. thinlvbedded. very

"--
fine-nained. soft',

,

49.5 52.0
Shale: grey, dark grey, soft.

52.0 55.0
Sandstone: dark brown soft. very

fine-grained.

------
6 Aug

\ Installed '~elL
, ,

WES ,"O"M., ..... .,. 819
,"

EDITION 'OF NOV Inl .MAY BE USED
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0.0 670.21 ft MSL

Sa'ndy clay (CL): brown, soft. dry.•

',wnRK,IN~ nRAJ=T

- ,-

-,'

"-

-
-

-
-
-
,-

-,'

5.0

10.0

15.0

" 25.0

30.0

35.0
Continued

Sandsto~e: tan, brown. very fine
grained., weathered, ,thinly bedded
with siltstone and clay shale.

Clay shale: brown, soft.

Sandstone and clay shale: brown. gr.
thinly bedded. soft~ very. fine-grai

~

Shale: brown. grey-, soft, thinly bedded.

Sandstone and shale: light to dark
grey, thinly bedded, very fine-grained.

•
NWSC, Crane, Indiana
Mustard Gas 'Burial Grounds
Lithology,
Boring Number: WES-1-26-83
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BORING LOG
FIELD DATA '

Project NWSC Ground-Water Study Site Crane. IN Date 6 August 1983

Location Mustard Gas Burial Grounds Job No.441-G150.13GRi1!22

Drill Rig Failing 'Inspector J. Dunbar Operator C. Drake Surface EI...2ll..l;l- BorlngNo.WES-1-2 Z-63

SAMPLE· DATE STRATUM DRIVE SAMPLE TYPE OF

NUMBER , Ig~jN
SAMPLER

CLASSIFICATiON AND REMARKS,

FROM TO FROM TO FROM TO

6 Aug 0.0 . 2.3 0.0 25.0. pIt Rock Bit '-'1ay (eL): brown dar·k brown. drv.

Roft. sandy.

2.3 29.3 Sandstone' brown tan very fine-

lC!rained thin1v bedded ~ith silt-

stone and shale" weathered soft
'.

lard at 23 ft.

6 Aug, -- 30.0 b" Rnl'k Rit ., , hn 1 p - '"U~r1 p,d It.. ~ n

~traighten and sheared drill rod

with bit;' moved over 6 in. and

~rl1led a10nS!sicle exist ina hole to

[ntersect dri11'too1s.

-
9 Aug

ltecove.red rgd_and.bit for-
- !pproximate1y 2 ft section of rod,

lA
Ilnablp 'tn ~n'::Il1 niprp

~ 1

... '......
::;:)
o
~-:11I'•.-j)
::J/, '
c
=,
-I:
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BORING LOG
FIELD DATA

Project Site Date

Locntlon _
. . Job No•

Drill Rig 'Inspector Operator Surface EI Boring No. WES-1-27-83
.

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF CLASSIFICATION AND REMARKS

NUMBER Tt~8~ FROM oro FROM TO FROM TO SAMPLER

o Aug 0.0 40.0 6" Rock' Bit Moved 10 ft east and drilled
--

another borin2. Grouted borin'!
- Iwith rod.

29.3 40.3
!shale: 'Rrev. dark ~rev. thinly

bedded with aoorox 5~10% verv fine-

grained sandstone. soft to medium .
..

;tf"·10 ff"·

lto Aug
Irult-a11pn """"~~"rino upl1

, '

-
--

WES ,"O"M
.IAN ,. 819 EDITION 0" NOV 1171 MAY BE USED

Sheet 2 of 2 Sheets .

• • I I J 'J I OJ J J J .' J J J' J



......

-

-

5.0

10.0

15.0

-30.0

35.0

40.0
40.3

•659.75 ft-MSL

Clay <cL): brown, darkbro~, ~rYt
-soft, -sandy,·

Sands tone: brown, tan, very fine..;.
grained, thinly bedded with siltstone
and shale, weathered, soft~ hard at
23 ft. "

Shale: - "grey, dark grey, thinly bedded
with approximately 5-10% very fine-'
grained sandstone, soft" to medium, water
at 30 ft. "

NWSC, Crane, Indiana
Mustard Gas Burial Grounds

"Lithology
Boring Number: WES-1-27."
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Gamma-Ray Interpretation
WE5-1e-Q1

Mustard Gas Burial Grounds Reservoir Data

13= pcirosity
~ = gas permeability
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Figure 18b. Vertical columnar profile of corehole WES-lC-O I •
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• Figure 18a. Vertical columnar profile of corehole WES-lC-O1
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APPENDIX C

SUBCONTRACT AGREEMENTS



SHORT FORM SUBCONTRACT

• . EFFECTIVE DATE

PAGE 1 OF 2 5122/02
CONTRACTOR JOB NUMBER

N3959, N3960
P~MECONTRACT

N62467-94-D~0888

SUBCONTRACTOR
BoWSER-MORNER, INC.
4518 TAYLORSVILLE ROAD
DAYTON, OH 45424
ATIENTION: JAMES NIDSGORSKI
(937) 2368805

Socioeconomic Status: LARGE BUSINESS

GENERAL CONTRACTOR: TETRA TECH NUS, INC.
661 ANDERSEN DRIVE
PITTSBURGH, PA 15220

SUBCONTRACT NUMBER

N3959-S2053(SS)
PROJECT NAME

NSWC CRANE, IN CTO#'s158, 159
DPAS RATING.

N/A

The Su~ntractTenns appearing below together with. the
General Conditions and AttachmentS hereto form the
provisionS of this Subcontract

•

e·

SuBLET WORK:

SCOPE OF WORK:

TIME OF
PERFORMANCE:

PRICE: :

SUBCONTRACT TERMS

Provide all labor, materials, equipment and all other
appurtenances necessary to perform the·required.
Drilling services at the Naval Surface Warfare Center

..(NSWC) Crane, Indiana as directed by TtNUS and·
along with the SubContract d()cum~nts attached hereto.

This Scope ofWork for this subcontract shall be as .
defined in the attached Statement ofWork.

. Workshall begin on or about Tuesday, May 28,2002
and shall continue until completed on or before Friday,
June 21, 2002.

Contractor agrees to pay Subcontractor for complete,
satisfactory, and timely performance of the sublet
work in strict accordance with the requirements set
forth in this Subcontract the following Not to Exceed
amount:

.The total value of this subcontract shall not
exceed $53,875~OO based on the Unit Costs and
descriptions attached.

This price shall be inclusive of aU applicable sales, use
and all other taxes.
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INVOICING
INSTRUCTIONS:

ACKNOWLEDGEMENT:

•

MATERIAL SAFETY .
DATA SHEETS:

SUBCONTRACT NO. N3959-S2053(SS)

Subcontractor shall provide 2 originals of each
invoice. Invoices shall be sent to:

TETRA TECH NUS, INC.
661 ANDERSEN DRIVE
PITTSBURGH, PA 15220
ATTENtION: ACCOUNTS PAYABLE

NOTE:. Final invoice submitted for sublet work under tbis
Subcontract, Subcontractor sball submit an "Affidavit for
Subcontractor".

Subcontractor shall sign all originals of this subcontract
and maii directly. to the Subcontract Administrator at
the following address:

TETRA TE.CH NUS, INC.
661 ANDERSEN DRIVE
PITTSBURGH, PA 15220
ATTENTION: SHAWN SCAFF

[X] REQUIRED AND WILL BE PROVIDED (as necessary)
[ ] NOT REQUIRED

•

Priorto commencement of any work under this Subcontract, Subcontractor must furnish
.General Contractor with insurance evidencing coverage outlined in the S·tibcontrad General
·Conditions Section?

ATTACHMENTS.(AS CHECKED): •
{X] STATEMENT OF WORK

[X] . SUBCONTRACT GENERAL CONDmONS

SUBCONTRACTOR
SIGNATURE

BOWSER-MORNER, INC.

[X] AFFIDAVIT FOR SUBCONTRACTOR

[X] SPECIAL SUBCONTRACT coNI:5moNs
[X] SPECIAL SUBCONTRACT REQUIREMENTS

GENERAL CONTRACTOR
SIGNATURE

.TETRA TECH NUS, INC.

.'
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SCOPE OF WORK
.DRILLING SERVICES

NSWCCRANE

1.0

1.1

GENERAL OVERVIEW / PROJECT DESCRIPTION

Introduction

e·

e

Tetra Tech NUS, (TtNUS) requires drilling services to support environmentalinvestigations being performed at the
Jeep Trail and Mustard Gas Burial Ground (MGBG) sites located in Crane, Indiana. A summary of monitoring wells
is included in Table 1. .

The Jeep Trail Site consists. of a.burn area and burn pit that were used to burn oUt bombs and flash powder from
the mid seventies through 1983. The burn area and burn pit have since been backfilled and the area have been
regraded. Chlorinated solvents, explosives, and metals have been detected in groundwater and soil samples
collected at the Jeep Trail Site. The scope of work at the Jeep Trail Site will consist of the drilling and installation
of 2 wells.

. . . . .
The MGBG was used as a burial ground for mustard gas bombs and radioactive thorium or thorium- containing
chemicals and equipment. The mustard gas bombs were demilitarized prior to disposal. The presence of
unexploded ordnance or explosives has never been documented at this site but some bombs were found to contain
mustard gas during past exhumations. Past radiological investigations of the Mustard Gas Burial Ground
culminated in a declaration that the site had been cleared ofradiological hazards. Groundwater samples fromthe
site hcwe revealed the presence of organic contaminants. The sCope of work at the MGBG will consist of drilling
and installing 3 deep wells with steel isolation casings.

2.0 TECHNICAL SPECIFICATIONS

This section details the technical specifications for performing the required work stated in Section 1.0. Refer. to the
· .attached Price Proposal Form for the estimated quantities o'f each corresponding line item.

/

2.1 .. TASK 1: MOBILIZATION / DEMOBILIZATION

· The Subcontractor will furnish one all terrain vehicle (ATV) rig, support crew, all necessary tools, personal
· protective equipment (PPE) for the drill crew, water hauling containers, and any miscellaneous equipment and
materials required to complete the described activities. The subcontractor will provide his or her own electricity
and Water. Mobilization/demobilization costs will include setting up equipment storage areas and removal of all
equipment, supplies, and waste materials upon project completion.

A bulldozer will also be provided in mobilization I demobilization for building roads and transporting equipment
during the field activity.

The subcontractor will be responsible for obtaining all required local, State, and Federal permits necessary for'
performing the actiVities. ItNUS will be responsible for locating utilities for this project An Indiana
registerednicensed well driller must perform all drilling activities.
All down-hole drilling equipment, sampling tools, and the rear of the drill rig must be steam cleaned prior to arrival
onsite. All safety shut-off equipment must be in full working condition and will be tested by TtNUS prior to initiating
drilling activities. other equipment checked prior to mobilization onto the site includes, back-up warning beeper,
cables, clamps, winches, hydraulic leaks, electrical contacts, fire extinguisher, etc. All drilling equipment must be in
good condition with no oil or other fluid leaks. Any drill rig that does not pass the initial safety and cleanliness
inspection will not be allowed to enter the site, and will not be chargeable for the mobilization cost.

A two-hour health and safety meeting will be performed prior to the initiation of onsite activities. All subcontractor
personnel (inclUding substitutes) must attend the meeting, which will be held only once.

All subcontractor personnel will provide and use safety glasses, steel-toe work boots, hearing protection, and ha'rd
hats during work activities. .
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The subcontractor will keep the work site and adjacent areas as free of material, debris, and rubbish as is
practicable and shall·remove from any portion of the site such material~, which in the opinion of TtNUS, may
interfere with the work or constitute a nuisance to onsite personnel. All efforts will be made to minimize dispersal of
drill cuttings and water produced during drilling operations. All rubbish or debris will be removed from each drilling
location at the completion of each boring.

All drill cuttings accumulated during drilling activities will be spread out at the drill locations, unless otherwise
directed by TtNUS. Compensation for spreading out drill cuttings will be included in the unit rates for drilling
activities... ,

All waters will containerized and transferred to containers provided by TtNUS, or dumped as directed by TtNUS.
The Subcontractor will be required to transport waters to a centralized area designated by TtNUS. Compensation
for Water management will be included in the unit rates for drilling activities. The subcontractor shall have 5
drums with lids available for miscellaneous purposes during the work activity.

All downhole drilling equipmentwill be steam cleaned between sampling locations, and at the conclusion of the
drilling program. All decontamination activities will take place at a temporary decontamination pad to be
constructed by the subcontractor. Thedecontamination pad will be constructed of a heavy plastic-lined bermed
area capable of collecting decontamination water during steam cleaning operations. The subcontractor will remove
the decontamination pad at the conClusion ofthe drilling program. Compensation for construction of the pad is
·inCiudedin mobilization / demobilization, whereas compensation for decontamination activities and water

. management is included in the unit rates for drilling and sampling activities.

All activities will be conducted inan efficient and professional manner, with the minimum practical damage to the
site environment. The subcontractor will be responsible for the security of their equipment arid materials throughout
the duration of the project,.although a fenced area will be prOVided.

Upon award, the subcontractor will provide to TtNUS the names, social security numbers, birthdates and ·place of
birth of all personnel expected to perform the field survey. All subcontractor employees that will be onsite must

: have photo identification, such as a driver's license. Vehicles used by the subcontractor should be clearly labeled
with the company name and must have proof of current r~istration and insurance: This information is necessary
·for site acCess. .

At the .end of each day, the subcontractor's representative and the TtNUS representative will complete a Daily
Activity Form (provided by TtNUS) detailing the day's actiVities, including drilled footage, hourly charges, etc. Both

·parties will sign the sheet and the quantities on the sheet will be the basis for invoicing. Any unresolved issues
·related to pay items between the TtNUS representative and the subcontractor's· representative will be brought to the
attention of the TtNUS Project Manager. The driller will prepare a separate written boring log for each boring to be

.. submitted to the site geologist prior to the completion of field activities. The invoice for payment will be in same
format as the Price Form.

Travel time to and from the site as well as travel time betw.een drilling locations wiil be included in the unit rates for
drilling activities. ..' .

This item includes all labor, equipment, and materials for performing mobilization/demobilization. Per diem for the
drill crew during mobilization / demobilization is included in this· pay it~m. Tile measurement for payment will be by.
lump sum.

·.2.2 TASK 2: OVERBURDEN AND WEATHERED BEDROCK DRILLING· .

Borings may be drilled for well installation using any drilling technique except mud rotary. Mud rotary however,
may be used for drilling borings to accomodate the installation of the isolation casings in the MGBG wells. The
borings will be of sufficient diamet.er toaccomodate 2 - inchdiameter monitoring wells and associated backfill
materials. It may be necessary to drill into weathered bedrock at several locations to ensure adequate well depth,

·therefore; a rig with capable torque will be required for this activity. .

•

••

•
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This item includes all labor, equipment, and materials for drilling. Per Diem for the drill crew, decontamination of
downhole drilling equipment,. management of water, and spreading drill cuttings is included in this pay item. The
measurement for payment will be in feet measured from the ground surface to the depth of the bottom of boring.

2.3 TASK 3: SPLIT-SPOON SAMPLING

Split-spoon samples will be collected in accordalilce with ASTM specification 01586-84. Split-spoon samplers will
be of 2-inch diameter and 2-foot minimum length. Samples will be collected at intervals as directed by TtNUS. The.
subcontractor shall bring an adequate number of split-spoon samplers (fIVe) to minimize interruption of the drilling
progress for decontamination of sampling equipment. The subcontractorwill also supply 8-ounce jars forthe
collection. of lithologic samples, if required, from each split spoon. Every effort shall be made to achieve maximum
recovery of sample material during split-spoon sampling, including use of traps as needed. After each sample is .
.collected, the subcontract9r shall disassemble and deliver the split-spoon sampler to the TtNUS representative.
The subcontractor shall perform decontamin<:!tion, which will include washing with A1conox and rinsingwith
deionized water. TtNUS will provide the Alconoxand deionized water.' .

. This item includes all labor, equipment, and materials for performing split spoon sampling. Per Diem for the drill .
crew, decontamination of downhole drilling and sampling equipment, management of watE~r, and spreading drill
cuttings.' The measurement for payment will be by the sample.

2.4 TASK 4: BEDROCK CORING AND REAMING

The bedrock will be cored at a depth where encountered using rotary drilling techniques. Wooden core boxes will .
be provided to store the core. Each' boring will be reamed using rotary techniques to the necessary diameter to
accomodate either well installatio'n or a permanent isolation casing depending on the location. The subcontractor
shall be prepared to. have the appropriateequipmerit (including a downhole air hammer and high volume
compressor to perform this task).

This item inCludes all labor, equipment, and materials for bedrock coring and reaming. Setting up equipment to
perform coring, including the installation of any temporary casing through the drilled overburden; is included in the

. unit coring price for this pay item. Per diem for the drill crew, decontamination of downhole drilling equipment,
management of water, and spreading drill cuttings is also included in this pay item. The measurement for payment
will be in feet measured the entire length that is cored and reamed. . .

2.5 TASK 5: PERMANENT ISOLATION CASING INSTALLATION

Permanent steel isolation casings will be installed in the deepwells drilled at the MGBG. In order to protect the
deep groundwater from infiltration of shallow contaminants, .each well will require the installation of a steel casing
grouted to a depth as determined by the field geologist (approximately 100 feet of bedrock drilling in each deep
boring). .'

A 6-inch diameter black steel casing will be pressure grouted in place with a cement-bentonite slurry (10 to 1 ratio)
seal andallowed to set for a minimum of 24 hours. The ~teel casing will be set such that a 6- to 12-inch stick-up
exists above the ground surface. Drilling shall resume into the bedrock after the grout has cured~

This item includes all labor, equipment, .and materials for casing installation. Per diemfor the drill crew,
decontamination ofdownhole drilling equipment, management of water, and spreading drill cuttings at drill locations
is included in this pay item. The measurement for payment will be in feet measured the total length 9f installed
casing.

2.6 TASK 6: MONITORING WELL INSTALLATION

-Monitoring wells will be constructed of schedule-40, flush-joint threaded, 2-inch 1.0. PVC riser. pipe and flush-joint
threaded, factory slotted well screen with a threaded end cap. Thewell screens will befactor)t slotted to O.020-inch
size. Each section of· riser pipe and screen shall be National Sanitation Foundation (NSF) approved. Well screens
will be 1G-feet long, but may be longer or shorter'basedon subsurfaCe conditions encountered. Bottom plugs will"
be flush threaded. Select deep wells may be completed as open boring monitoring wells, in the event of no collapse
in the bedrock below the isolation casing. '.
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Monitoring wells and associated backfill materials will be installed immediately upon completion of each well boring.•
A Clean silica sand of U.S. Standard Sieve Size No. 20 to 40 will be used. The sand pack will be extended from
0.5 feet below the well screen to 2.0 feet above the top of the well screen. A minimum 2-foot thick bentonite pellet
seal will be installed above the sand pack and allowed to hydrate asper the manufacturer's recommendations.
Only 1DO-percent, certified Rure, sodium bentonite will be used for well construction. The depths of backfill
materials will be constantly monitored during well installation using a weighted stainless-steel or fiberglass tape

. . measure. The remaining annulus above the hydrated bentonite seal will be backfilled to the surface, with a 20:1
cement/bentonite grout. A maximum of 1ogallons of water per 94-pound bag·of Type-I cement will be used.

This item includes all labor, equipment, and materials for 2~inch well installation. Per diem for the drill crew is
included in this pay item. The measurement for payment will be in feet measured from the ground surface to the
depth of the bottom of the well. '

.2.7 TASK 7: PROTECTIVE CASINGS WITH BARRIER POSTS

A protective steel casing 'equipped with a locking steel cap will be installed around each well. Home made
protectiVe casings with welded hinged Ijds that are prone to rusting will not be allowed. Protective casings will be,
groUted atleast 3 feet"into the ground and will have at least one drain hole apprOXimately 0.5 feet above the ground.
The protective casing will be installed either over the PVC riser pipe or inside the steel casing in the case of wells
with isolation casings. A 3-feet by 3-feet by 6-inch thick concrete apron with a 1-inch per foot slope from the center
will be constructed around each well. Pad edges should be squared to surrounding structures, other concrete pads
in the area, and/or property lines, Four barrier posts (4-inch nominal diam~ter, 5-feet long steel pipe filled with
cement) will be cemented approximately 2-feet into the ground around the oUtside of the concrete apron. All locks
on'all wells will be keyed alike with heavy-duty, brass, weather resistant locks. All casings and barrier posts will be
painted with safety yellow enamel paint

This item includes all labor, equipment, and materials for protective casing installations. ' Per diem for the drill
crew, and spreading excess surface cuttings is included in this pay item. The measurement for payment will be by
the protective casing.· .. '. '

2.8 TASK 8: WELL DEVELOPMENT

Monitoring wells will be developed no sooner than 24 hours after well installation. Wells will' be developed by
bailing and surging, and/or by pumping, as determined by the field geologist. The wells will be developed until the
discharge water is visibly clear or as determined by the field geologist (approximately 1-hour per well). Particular
attention should.be given to the development of mud rotary drilled wells (if applicable), potentially including pre-

· development during well installation. . . .

This item includes all labor, equipment, and materials for well development. Per diem for the drill crew,
·decontamination of downhole development equipment, and containerization and staging of development water is
.. included in this pay item. The measurement for payment will be by the hour and shall begin when the development
'water begins discharging from the well and shall end after the development water is completely discharged to'
· containers.

2.9 TASK 9: BACKHOE MOBILIZATION' DEMOBILIZATION

It may be necessary to utilize a backhoe for miscellaneous excavation / clearing / roadbuilding as directed by .
· TtNUS. The subcontractor Will furnish a rubber tired backhoe with a front end loader and .capability to excavate to

15 feet, an operator, all necessary tools, personal. protective equipment (PPE) for the operator, and any
miscellaneous materials and supplies required to complete the described activities.
. . . .

The backhoe must be clean prior to arrival onsite. All safety shut-off equipment must be in full working condition
and will be tested· by TtNUS prior to initiating drilling activities. Other equipment checked prior to mobilization onto
the site includes; back-up warning beeper, cables, clamps, winches, hydraulic leaks, electrical contacts, fire
extinguisher, etc. The backhoe.must be in good condition with no oil or other fluid leaks. Any backhoe that does
not pass the initial safety and cleanliness inspection will not be allowed to enter the site, and will not be charg~able
for the backhoe mobilization cost .
.. .

This item includes all labor, equipment; and materials for performing mo/:)ilization/demobilization of the backhoe.
The measurement for payment will be by lump slJm.

•

•

•
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2.10 TASK 10: BACKHOE FIELD ACTIVITIES

The Subcontractor will provide <;III labor, equipment arid materials necessary to perform miscellaneous excavation /
clearing / and road bUilding as directed by TtNl,JS.

This item includes all labor, equipment, afld materials·for performing the backhoe activities. The measurement for
payment will be by the hour. .

2.11 TASK 11: CONTAINERIZATION OF DRILL CUTTINGS

There is a remote possibility that selected drill cuttings may be collected in DOT approved 55 gallon drums. The
drums will be covered With lids and transported to a centralized location identified by TINUS, and shall be placed .

·on pallets.

This item includes all labor, equipment, and materials containerizing drill cuttings in drums, and transporting the
.drums to a designated area. The measurement for payment will be by the drum. .

2.12 TASK 12: STANDBY

Standby includes reasonable delays (>15 minutes) in drilling activities called for by the TtNUS field geologist.
Standby will be considered only when an actual delay of progress occurs as the result of TtNUS and will neit cover
periods wherisubcontractor personnel a·re off-site, working on equipment, eating, or otherwise performing or
preparing to perform project related work. Del~ys caused byweather, equipment breakdown or immobilization of
equipment and including, but not limited to acts of governmerit authority, acts of God, strikes, or other concerted
acts·ofworkmen, inability to procure.materials or labor, fire, floods, explosions, riot; war, rebellion,· and sabotage
are not chargeable to TtNUS. Minor delays due to water level measurements, site preparation/clean-up, and other.
delays.of lessthan 15 minutes are also notchargeable. Minordelays at access gates or·fenced in areas of less
than 15 minutes shall not be charged as standby. The TtNUS representative and the subcontractor shall agree on a
daily basis as to· the extent of any potential standby time. . .

This item includes all downtime costs for labor, equipment, and materials during standby. Per Diem for the drill
.crfN'/ is included in this pay item. The measurement for payment will be by the hour and starts when standby is
directed by the geologist and ends when the geologist directs the drill crfN'/ to resume work.

2.13 IDLE TIME

The Subcontractor wiil compensate TtNUS for idle time greater than 1 hour in duration when caused by the
Subcontractor's error (e.g., lack of materials, broken equipment, or insufficient manpower for the job). The·
Subcontractor will be notified in writing at the end of each day if idle time has occurred.

The Subcontractor will pay TtNUS the rate of $60.00 per hour for accruing idle time. No more than 8 hours per day
will·be charged as idle time: The Subcontractor's inability to arrive atthe work site at the scheduled time for the

.initiation of each days' drilling activities may be considered idle time; additionally the repeated break-down or
equipment failure of the Subcontractor's equipment may be considered idle time. In addition. the Subcontractor will
not be paid for idle time.

3.0 SCHEDULE

It is assumed that work activities will be conducted during 1D-hourworkdays in 1O-day shifts (including weekends). The
first work shift will be started ootuesday May 28,2002 at 1:00 P.M. and will continue until 1:00 P.M. on Thursday June 6,
2002. The second work shift (if necessary) will.start on Monday June 10, 2002 at 1:00 P.M. and willi continue until the
work is completed. . .
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, TABLE 1

PHYSICAL CHARACTERISTICS OF POTENTIAL MONITORING WELLS
NSWC CRANE, CRANE, INDIANA

Monitoring Well . Approximate Approximate Screen Approximate
Number Ground Total Depth Length Desired Well Screen

Surface (feet bgs) , (feet) Elevation(1)
Elevation, (feet Top BoUom

NGVD)
(feet NGVD) (feet NGVD)

JEEP TRAIL WEL.LS

03MWT01 (E of 03-24) 590 55 10 545 535

03MWT02 (N of 03-24) 590 55 10 545 535
MGBG

01 T03 (near 01-02) 665 155 10 520 510
, 01T04 (near 01-15) 665 155 10 520 510

01 T05 ( NNW of 01-25) 650 30 10 630 620

NGVD- National GeOdetic Vertical Datum
,Bgs :. below ground surface

1 Elevations will vary depending on the soil and rock types and fracture distributions encountered ill
each boring, with the intent of monitoring similar hydrogeologic zones at each site. " ,
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PRICE PROPOSAL FORM
DRILLING SERVICES

. NSWC Crane, IN

..

Task Item Est. Unit Unit Cost
Quantity·

1. MobilizationJDemobilization 1 Lump Sum $10,000.00
(ATv)

2. Overburden / weathered 50 Feet $30.00
bedrock drilling

3. Split-Spoon Sampling 25 Samples .$25.00

4. Bedrock Coring and Reaming 400 Feet $50.00

5. Permanent Gasing Installation 230 Feet $30.00

6. Monitoring Well Installation .. 450 Feet $18.00

7. Protective Casings With Barrier 5 Casings $500.00
Posts

8. Well Development 5 Hours $150.00
9. Backhoe,· 1 Lump Sum $100.00
Mobilization/Demobilization

10. Backhoe 30 Hour $100,00

·11. Containerization of Drill 0 . Drum $100.00
Cuttings.

. 12. Standby
,

0 Hour $200.00

Quantitiesshown 011 this Price· Form are estimates only. TtNUS does not guarantee that any or. all task.
.items listed will be required and reserves the right to vary quantities or delete items. All Unit Costs are
fIXed and are not subject to escalation of any kind. Unit Costs include all saies, use, and other taxes.

.'

•

•
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1.0 INTRODUCTION

Authorization: ThisHealth and Safety Plan (HASP) and the work described within are completed under

the authorization of:

Contract: Comprehensive Long-Term Environmental Action Navy (CLEAN III)

Contract Number: N62467-94-0-0888

Contract Task Order: 0158

Statement of Work: The development of planning documentation for the investigation of the Mustard Gas

Burial Ground (MGBG). This HASP consists of one element of the planriing documentation.

Application: This Health and Safety Plan (HASP) has been written to encompass site activities that are to

be conducted at the Naval Surface Warfare Center Crane (NSWC Crane), located in Crane, Indiana.

Specifically this HASP addresses RCRA Facility Investigatiorl (RFI) Phase III activities to be conducted at

theMGBG or Solid Waste ManagementUnit{SwMU:~1/t2).;",.! ... ;', . .

~;.i' :. .:":' ',' . ", ".! . ",

....:. . .. , :'"..,", :.: . ' :. . .' < , ", I ;.:{~:;~ -s;;-~:: _ ,i~; .:',: i") '; .>: ~ ". ':':-~. ,:'.' " . _:<> .,:;. "
Site·;activities· to be .coriducted at NSWC,C~an~ 3nclu<:le .. tl)~ ;follo'hling:(see ,.' Section 3.1· for .·a .detailed·

.. : ..... ;...:.. ~ _ . :', . . .-' ... ". ;.,.. ) .. ).~ :';'::~'~I;":::'~_"~' ...:::. ; ..:'.~" ··.: .. ;-..:.f·~·/;.:, ....... :

description): ,~ •:';::;,1, . , , ..

• Multi-media sampling:

Groundwater

Sediment

Surface Water

• Monitoring well installation'.

• Developing/Redeveloping monitoring wells and associated activities in preparation for sampling.

• Geographical surveying.

Compliance: The elements of this HASP are intended to be in compliance with t~e requirements

. established by:

• OSHA 29 CFR 1910.120, "Hazardous Waste Operations and Emergency Response" (HAZWOPER)

,. Applicable sections of 29 CFR 1926 "Safety and Health Regulations for Construction." .

• Tetra Tech NUS Health and Safety Program

Modifications/Changes: The following conditions'are considered sufficient basis for change and

will serve as triggers to institute review and possible changes to this document

1-1 GTO 0158
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• The addition of activities outside of those specified in Section 3.0, Scope of Work.

• Task Modifications to those activities specified within Section 3.0, Scope of Work.

, • New information becomes available through the course of the investigation or fro":! outside sources.

All changes to this HASP will be requested through the Task Order Manager (TOM) to the Tetra Tech

NUS Health and Safety Manager (HSM).1t is the responsibility of the TOM to notify all affected personnel

of all changes to this HASP. Changes to the HASP will be documented using a Document Review

Record.

'1.1 KEY PROJECT PERSONNEL AND ORGANIZATION'

This seCtion defines responsibility for site safety and health for TtNUS and subcontractor employees

engaged in onsite activities. Personnel assigned to these positions will exercise the primary responsibility

for all onsite he~lth and safety. These' persons will be .th~;prilJ)arYPOintsof'c6ntact for any questions:

regarding the safety and health proc~d~res and the ,s~le'ci~d~()nt~ol'nieasures that are to be implemented .
","\,.'

..~.
'.,.<" -,

,'., The TtNUS TOM is responsible for'the over~lI:directionrif.h'ekltharidsafety for this project.

. ",'

• The Project Health and Safety Officer' (PHSO) is responsible for developing this HASP in accordance

with applicable OSHA regulations. Specific responsibilities include: '

i. Providing information regarding site contaminants and physical hazards associated with the site.

ii. Establishing air monitoring and decontamination procedures.

iii. Assigning personal protective equipment based on task and potential hazards.

iv. Determining emergency response procedures and emergency contacts.

v. Stipulating training requirements and reviewing appropriate training and medical surveillance

certificates.

vi. Providing standard work practices to minimize potential injuries and exposures associated with

hazardous waste work.

vii. Modifying this HASP, as it becomes necessary.

• The TtNUS Field Operations Leader (FOL) is responsible for implementation of the HASP with the

assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes the

work plan, and enforces safety procedures as applicable to the work plan.

•

•

•
1-2 CTO 015.8
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• Compliance with the requirementsstipulatedin·thiS·~ASPis m()nitored by the SSO and coordinated,

i. Coordinates all health and safety activities with the FOL.

ii. Selects, applies, inspects, and maintains personal protective equipment.

iii. Establishes work zones and control points in areas of operation.

iv. Implements air monitoring program for onsite activities.

v. Verifies training and medical clearance of onsite personnel status in relation to site activities.

vi. Implements Hazard Communication, Respiratory Protection Programs, and other associated

health and ,safety programs as they may apply to site activities.

, vii. Coordinates emergency services.

,viii. P~ovidessite~specific training for all onsite personneL

.ix. Investigates, all accidents and injuries (see Attachment, I -, IIIness/lnjury Procedure and Report
'. It ..,··:·. . : ,~ ,.' ....'. . . '. " .

Form) ..' '. " . ,.'
. . '-" . ,: ,. - .; ~ ~ :.:: . .

,x. Providesinp~t to the PHSO regarding the need to mod~fy',~this HASP, or applicable health,and

, ,'; s'afe.tyas~oCiateddbcumE3nts as per sit~~specific req:uire~~:n~~." ::, ::'; c" ,'.. .' ' "

'... :.. ,.,

....-
'."." .

'. '. ~',

'.""""" '

':"" . .', .'~ '. ..:." :...~....

';,i

'" .

.. ':.:

":"':

•

through the TtNUS CLEAN HSM. '

. Note: In some cases one person may be designated responsibilities for more than one positio'n. For

example, at NSWC Crane the FOL may also be responsible for the SSO· dutie~. This action will

be performed only as credentials, experience, and availability permits.

1-3 CTO 0158
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•Site Name:_--,-N..:.:S",-,W'-'--O:C=-C=ra::.:..;n~e _ Address: Code 095 B-3260
300 Highway 361
Crane, Indiana 47522-5009

Client Contact: Mr. Thomas Brent
Environmental Site Manager
NSWC Crane

Phone Number:
Fax Number:
E-mail: .

(812) 854-6160
(812) 854-3981

. Alternate Contact: Ms. Chris Freeman Phone Number:
Fax Number:
E-mail:

(812) 854-4423
(812) 854-3981

Remediation Program Manager(RPM):

Mr. William Gates
:U.S. Navy

.' SOUTHNAVFACENGCOM

Phone Number: (843) 820-7360,
Fax Number: (843) 820-7465
E-mail: ' gateswh@efdsouth.navfac.navy.mil

,purpose of Site Visit: This activity is divided' into a, multi-task operation (see 'Section 4.0),including

. . ,. ~ .
. Tetr~ Tech 'NUS Personnel:

" Jeff Schubert

, ,
" , ,. •Ph'oneNo; .

(412) 921-8615

(412) 921-8544

(412) 921-8912

(412) 921-8457

(412) 921-8794

(412) 921-8857

..~..... ,

. ~:... . .'.

; _. ~. . r: , ,.; J • '.' • , •

Field Operations Leader (FOU

Project Geologist

Project Health and Safety Officer

CLEAN Health and Safety Manager

Task Order Manager "

Deputy Task Order Manager

:: '" .'~ ..
,;':' .

Thomas M. Dickson, CSP

Mark Francis CIH, CSP, CHMM

Matthew M. Soltis, CIH, CSP

Thomas Johnston, Ph.D.

'Project Team:,

, Terry Rojahn

". . ~ , '

, , .
:"

....",.' .' .": -. . ~. "

TBD SSO/RSO

TBD Field Technician

Tom Patton Equipment Manager , (412) 262-4583

NOTE: Other Project Team members are identified in Table 2-1

•
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Affiliation/Disciplinerrasks Assigned

Sandy Grovenstein

TBD

TBD

FedEx

Partnering Team:

PERSON I TITLE I
ORGANlZATION

Peter.Ramanauskas
Project Manager
U.S. EPARegion 5

Southwest Laboratory of Oklahoma

Surveyor (Geographical)

Drilling Subcontractor

Sample/Parcel Delivery

ADDRESS

EPARegion 5
77 West Jackson Street
Chicago, Illinois 60604

(918) 251-2858

1(800)463-3339

TELEPHONE

(312)886-6146

FAX: (312) 353-4788

Allen Debus
•QA-Coordinator' ",
·,U.S'.~PAHegion 5. '

.",. :'.~~:.~...,.: '.' '..:~ :: M~~·fi.armless ...::' .
; , ..:. 'pffip:e:of Splipand:Hazardous

'.... '. ?~.~~~:,Man~:erneht '

.' ":. ,Doug Griffin .
Corrective Action Section
Office of Land Quality
'Hazardous Waste Per.mits
IDEM

EPA Regi()n 5 "
77. viiest Jackson Street
Chicago,IL 60604'':'';

, ,., Office. of Solid arid 'Hazardous .
, Waste Mcinagement . , ." ,
• ,100N.'SenateAvenqe ," ..:
'Iridianapolis/lnslia,na4!3206;!3Qtp..: .. ';:"':

Corrective ActionSection'" .' , " ,
Office of Land'QualitY', ,; ".'
Hazardous Waste Permits
100 N. Senate Avenue
P. O. Box 6015
Indianapolis, IN 46206-6015

"

,(312)886-6186

.- :-'

'" '.:.

(317) 233-2710

"
. '

, ,

:.\ :"'.

Bill Gates
Remedial Project Manager
U.S. Navy
SOUTHNAVFACENGCOM

Tom Brent
Environmental Site Manager
NSWC Crane

•

Department of Navy
SOUTHNAVFACENGCOM
Code 1829
2155 Eagle Drive
Charleston, SC 29406

NSWC Crane
Code 095
B-3260
300 Highway 361
Crane, Indiana 47522-5009

1-5

(843) 820-7360

FAX: (843) 820-7465

(812) 854-6160

FAX: (812) 854-4177

CT00158
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NSWCCrane
Tetra Tech NUS, Inc. •Project Suppon Staff

.,

Debbie Wroblewski Tetra Tech NUS (412) 921-8968
Program Manager 661 Andersen Drive

FAX: (412) 921-4040Tetra Tech NUS Pittsburgh, PA 15220-2745

Kelly Carper Tetra Tech NUS (412) 921-7273
ProjectQA Advisor/Chemist. 661 Andersen Drive

FAX: (412) 921-4040Tetra Tech NUS Pittsburgh, PA 15220-2745

Joseph Samchuck Tetra Tech NUS (412) 921-8510
Data Validation· Manager 661 Anderson Drive
Tetra Tech NUS Pittsburgh, PA 15220 FAX: (412) 921-4040

Brian Lewis Tetra Tech NUS (412) 921-7105
Statistici.an 661 Anderson Drive
Tetra Tech NUS Pittsburgh, PA 15220 FAX: (412) 921-4040

I

•
:"'..;' .. "

. ....

.•.:1·'····

. ". ',':: .

., ,
,.", .. ,

........ ,- ..- ~., .
.- ,~" .

·:-Hpzard Ass~~sments (for purposes of 29 CFR t910.132) and HASP preparation conducted by: :,
.... - . -.' '. . .'. . ..
·"ThomasM. Dickson,CSP

".: .

': : .. '.

.~ .'.

•
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The NSWC Crane is located il') Crane, Indiana, approximately 75 miles southwest of Indianapolis and 71

miles northwest of Louisville, Kentucky. The facility encompasses approximately 98.2, square miles

(62,832 acres). NSWC Crane provides material, 'technical, and logistical support to the Navy for

equipment, weapons systems" and expendable and non-expendable ordnance items. The facility was

opened in 1941 as the Naval Ammunition Depot (NAD), Burns City, to serve as an inland munitions

production and storage center. In 1943, the name was changed to NADCrane in honor of Commodore

William Montgomery Crane, the first chief of the Navy'sBureau of Ordnance. The name changed again in

1975 to Naval Weapons Support Center to reflect the facility's growing involvement in high-technology

weapons system. '

In 1977, the Secretary of Defense combined all conventional ammunition acquisition under the

responsibility of a single service. The ammunition production and storage function was assigned to the ..

Army, and the Crane Army Ammunition Activity was established as,a-Cr~ne tenantto accomplish::thi~task-
• ..•.• '. .'. • .".. - ..• - . : "I•• !'. '.' . -, ...

.-fort-Javal ammunition. In 1992, based onchariging missions and alignment,the name Was 'changed to .

,-' ""th~,NavaI.SUrfacElWarfare Center Cran~., The -A~'my h~~ ~ssumed:-~~~~nGe prod~ction,:storage;',arid':':' ,- '

- _-r~i~t~~r~SI?OnSibilitie~underth,e- single~~ervicema~ag~m'ent:girective. ' Allenvironl11ental activities on-the-_: ", v

".•'-. ',':in:stall~t'io~,lnCluding· perlll itting'activities,-,' remain -the re~p~nSibilit~,:Of.th~;,Navy." Althb~gh'.;ordnai;ce ',"
'- ' . ',p~o~Lcti~~ ~j,d,st~rageiS still in -eXisteric~, Cra~~n~w sUPplieshig'hlyt~6h~i~~1 prod~cf'lines;:such:,as -t'"

, microwave devices,acousticserisors, small arms, and microelectronic techn~logy. The Army activity is

currently considered a tenant activity on the base.

1.4 SITE TO BE INVESTIGATED

•

The MGBG (SWMU 01/12) is located in the southeast corner of NSWC Crane adjacent to Road 251,

which is accessible from Highway 161. The MGBG is located between storage bunkers 1409 and 1407

(see Figure 1-1). The site is located atop a broad ridge with gently rolling topography and approximately 5

to 10 feet of relief from the southeastern to northwestern boundary of the site. The MGBG was used

between the end of WWII and 1956 for disposal of mustard munitions and other items. Several burial

sites were marked or remarked in 1955 and 1956 with signs detailing the contents, orin some cases, the

,authority under which burial was performed. However, the signs gave little indication of the number of

items actually buried. Historical documentation relative to the total amount and types of material disposed

at the site is inconclusive. However, it is known that the sit~ was used in the disposal of some chemical

weapons and chemical waste.
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Documentation has shown that efforts to exhume the weapons were conducted in 1974 and 1980. During •

"these two separate excavation procedures, sixteen aerial bomb casings and a quantity of Thorium Nitrate

were unearthed. Fourteen of the sixteen items (bomb cases) were empty except for mud. In addition, no

trace of Mustard Gas was found in the soil surrounding the bomb cases. However, one bomb casing

contained approximately Y2 g"allon and one bomb' contained approximately 3 gallons of the mustard

mater[al. Various non-intrusive magnetometer studies have been conducted at the site to locate burial

sites. In addition, three groundwater investigative projects were conducted in 1981, 1982, and 1983. The

results show that the groundwater contaminants are comprised mainly of chlorinated solvents. The most

recent groundwater'sampling conducted in 2001 by TtNUS confirmed this. Field screening and laboratory "

analysis for radiation and mustard gas yeilded radiation levels comparable to background levels and no

detectable concentrations of mustard gas based on data collect from samples in 2001. Additionally, no

UXO was encountered during implementation of UXO avoidance measures in 2001 ..

:.. '-:', : .
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• Figure 1-1 Site Location Map
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2.0 EMERGENCY ACTION PLAN

2.1 INTRODUCTION

",:",,;',•

•

This section has been developed as part of a planning effort to direct and gUide field personnel in the

event of an incidental or emergency release or occurrence. Tetra Tech NUS will, through necessary

services, include incidental response measures for incidents such as:

• Initial stage fir~ fighting support and prevention

• Initial spill control and containment measures and prevention .

• Removal of personnel from emergency situations

•. Provide initial medical support for injuries or illnesses requiring only first-aid level support

• Provide site control and security measures as necessary

Incidental response measures will only be provided to the capabilities of on-site personneland available.

resource~.. lnCidental.response measures are not considered aneniergencyre~ponse as'pet.29CFR.'_: .

.·1~i'K f;O'(b». :j'hcid:e~ts.?~.d ..'~.it~ations,. th·afare. deern~d: to:'bean .e~er~enc;/eme;g;ncyre:sP9n~~ :a~" .

. " ·d~fin~dbY.~9,C8R1910A:2.0:(b)Will b~"~~ridled:b~ outside resource~" ;i=rbm thispoint~n:jn'this.gqcum~nt;... ..,::,: ::~
"O~t~i'de'~~~r9~~9y':R~sP6~se'kup~ort"'i~referring to NSWCCrane E~~rgen6y R~sponses~b~ort:'Thi~,;·· .

,.:'. .. "."..' ,,', '-. . " ...:. .

emergency aCtion plan has been structured in accordance with 29 CFR 1910.120 (I)(ii) complyingwith::29,": ;.

CFR 1910.38 (a)

2.2 EMERGENCY PLANNING

Through the initial hazard/risk assessment effort, injuries or illnesses resulting from exposure to chemical

or physical hazards or fire are the most probable emergencies that could be encountered during site

activities.

To minimize and eliminate these potential emergency situations, emergency planning activities associated

with this project include the following ..

The SSO and/or the FOL are responsible for:

• Coordinating with NSWC Crane Emergency Services to ensure that Tetra Tech NUS emergency

action activities are compatible with existing facility emergency response procedures.
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• Establishing and maintaining information at the project staging area (support zone) or Field Office for

easy access in the event of an emergency. This information will include the following:

Chemical Inventory (used on-site), with Material Safety Data Sheets.

On-site personnel medical records (medical data sheets).

A lOgbook identifying personnel on site each day.

•
• Identifying a chain of command'for emergency action. Due to the nature of the work to be performed

a Site Safety Officer (SSO) will be present during field operatiOns. This person will serve as the

·emergency coordinator should an incident or emergency arise.

•. Educating site workers to the hazards and control measures associated with planned activities at the
. ~ .

. site, and to provide early recognition and prevention where possible.

• ••", .. ~

. ... :., ..

.::'i'ThelJs'ebf:t'Ii~~wa'Y::t1ori) n:iuftic~tidn~evice~' (eelh:J1ar ..phones.and radios) must:be approved.•.. by:the:Nsw6':',. .
". - "Crane Skf~tY~bffi~~~~;~su'~heqlJiPrr;'~ritWillriotbeuseduntiloffi~ialpermission is obtained. .", .:,,, .

, ,.. Drilling and practicing incidental response measures periodically. TheSSO will guide and direct all

<drillS ~n<r~WjlLbe·,res~onsible for logging, r~view .andanalYsis ofthe drill by Tetra Tech'NUS'and ..

'~Lb~09:tr~qt()rJ~r~o~n~I.'·"· ";"'::' '

_ ~- ~ J ~ '; '; :'~::::'.,~'; : ' •• r.

2.3 EMERGENCY RECOGNITION AND PREVENTION

The primary focus of this section is the ability to recognize and control factors, which could contribute to

an emergency situation/condition. The FOL, and/or the SSO will preview all site work location prior to

committing personnel or resources. Their actions will be as follows:

• Identify, remove, and/or barricade and physical hazards within the estimated work area.

• Identify prevalent emergency conditions and their control measures and ensure they are stated on the

Safe Work Permits.

• Provide the necessary equipment to control potential emergencies (i.e., safety cans for flammable

liquid storage, spill' containment equipment, PPE, and emergency equipment such as fire

. .,extirguishers).

•
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• • Evaluate operations to ensure that necessary measures are taken to control and/or minimize the

impac~ of emergency situations/conditions.

• Field Crew shall:

Identify, remove, or barricade physical hazards within the estimated work area.

Follow the guidelines for control of emergency conditions

Report any potential emergency situation to the FOL and/or the SSO.

2.4 SAFE DISTANCES AND PLACES OF. REFUGE

Upon activation of the on-site emergency alarm system the following actions will occur:

• All operations will cease. There are no critical operations,' that would require personnel to remain

during an. emergency.
• dO.' .

• . Field, personnel will note the direction of th~wind. .\,.'

.. '.,. Bas~:ciont~:e'~i~ddirection,personnel will~Ov~' cross and' up win'dto either the primary or secondary, :' . .".'

, ,.,.sa)~~I~G~;6{r~fO~~·~s "~e~e~min~d 'in'thefi~ldb; 'the' FOt.: •and/or the .sso.as p~rt ofdaily's:afe~/' ';' ',·f. " <. .

"• ", ,::':~lttLw:l{re",ai~~t this loCation "n~I:;rec:ed ot~~~iSebYt:~FOlan<vortheSso,' ,•• ' ".( '" .," ''
.::..... ;:... .... ;"':':..: ..... .

2.4.1 Safe Place of Refuge Selection

The FOL and/or the SSO shall identify a safe place of refuge (in the event of an emergency) and. .
communicate to all field personnel as part of the daily safety meeting. Selection will be based on the

following considerations:

• A location providing telephone communications and or shelter.

• A location from. which the field crews can provide site security restricting access to the emergen<;:y

area, however,a point from which the field crew may direct emergency crews (i.e., intersection or

gate, etc.).

This location should be positioned a safe distance from the operation so not to be impacted by the

emergency. This distance is impacted by a number of conditions (i.e., tasks being conducted; chemical,

physical, and toxicological properties; potential for fire and explosion; meteorological conditions; terrain) .

•
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•During an evacuation, decontamination procedures will be performed only if doing so does not further

jeopardize the welfare of site workers. However, it is unlikely that an evacuation would occur at this site

which would require workers to evacuate the site without fir~t performing decontamination procedures.

2.5.1 Life threatening

• Engage emergency response protocol, notify outside support ~ervices.

• Remove outer PPE.. Outer protective garments should be removed by assisting personnel. Removal

may require the use of bandage scissors to remove the outer garments.

• Begin life saving techniques as appropri~te (CPR, cooling or warming regimens, etc.).

• Wrap the injured in ablanketfor transport to the hospital.

Note: .One person from the field team will accompany the. injured to the hospital with medical data sheets,. "

MSDSs, a~opyof thil?"H'ASP, and the !ncid~nt forin~.. ThiS pe~soll will collect as much information as '..:
•. ' "', .".- ;', .' " .• ' " ' • I" . ,"'; , •. '.. "'. : • • •

··PQ!3~i.pl~ :anCi:;\r~f1SfE/;that :i'l'lformatio~. t(jthe. HSM, ;;ind Work:Car~ ~as per ,the Emergency:Resp6;'s~: ";;:

pr~t6~0(~r~~i~~:d ih'~i9J;~2-4.~,Allpt~'~~ pe'rson~~I'~iilerig'?ge.site,~o~t~ol/site·securityrneas~res)', • ... ",.: .',
:.-,:'.'

, ,':.

2~5.2

. ,- .

'Tetra Tech NUS and subcontractor personnel are only permitted to provide treatment to the level of First-

Aid Training.

To support medical treatment until outside services arrive, two members of the field crew will be current

Cardio Pulmonary Resuscitation (CPR) / First-Aid trained. The necessity to have first-aid trained

,personnel on-site is based on the remote location of the site and the impact this has on the response time

'of outside emergency services. The estimated response time to the site is a minimum of 15 minutes.

Emergency medical treatment will be initiated under the following guarded restrictions:

-
• Notify the FOL and/or the SSO of the incident.

• Take the necessary precauti<;ms to prevent direct contamination with the injured person's body fluids.

•
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Use surgeons gloves when handling cuts, abrasions, bites, punctures, etc. or any part of the

injured person. The use of safety glasses and surgeons masks maybe necessary if there is the

potential for uncontrolled spread of body fluids.

Should Cardio-Pulmonary Resuscitation (CPR) be required,use a CPR Micro-Shield mouthpiece

when administering CPR.

2.6 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES

There are several aspects associated with emergency alerting procedures that must be taken into account

at NSWC Crane. These are as follows:

• Due to the physical setting (~ize and remoteness) of the sites where. field activities will' be

'~onduded;'readily available me~ns ofconimuriic~tionarenot always available.
~'. .-.. , '-.' :'.<

"

•••••••••. .

':'.'::~:.. l~::&~~jli§A::::a~~i7:b.~~e~·.6n .. ·'the:}i~~·.~f· ..th;~:.~~bili~.~ ~~d,?9,¢atid'n> .th~re·are .li~·ited.:~~liul:a~ . ~:'''.,
C0!rihluhicatiorl ;·po~nts'Ori:Ba:>e. wher.e; a'sigllal:rriay;be 'obtaif1~:d: This;alsQ·lirnits"communication

.capabilities..'.. , '. . , .'

• Lastly, due to the schedule that Tetra Te~hN'US, Inc. will wo'rk (10 days on; 4 days off) the

potential exists for field personnel to be present during holidays, off days, and after hours. Primary

safe places of. refuge that would normally be accessed in the event of an. emergency during

normal working hours will.be closed during these periods.

In order to overcome these' restrictions, the Base Environmental Office may allocate a Public

Works/Fire/Security Radio to be used in support of this field effort. This radio wil.1 be available throughout

the entire project so that filed personnel can establish adirect link to security and emergency services.

If an emergency occurs at NSWC CRANE within the Tetra Tech NUS operations, the followi~g procedures

are to be initiated:

•
• Initiate an emergency notification by hand signals, voice commands, air horn, or two~way radios to the

FOUSSO. Describe to the FOL (who will serve as the Incident Coordinator) what has occurred and as

many details as possible.
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• Have your partner evacuate non-essential persons from the incident scene, engage initial response •

measures given the emergency type (i.e., spill response, fire extinguisher, first-aid) .

In the event that site personnel cannot control the incident through offensive and defensive measures, the

FOLand/or SSO will enact the emergency notification procedures to secure additional outside assistance

in the following manner:

Primary 'Means of Notification

" .J,

-If provided, use. the emergency notification radio which will establish a direct link to security and

emergency services. If not, use an on-base phone and call 1333 or 3300 (Table 2-1) and report the

emergency. Give the emergency operator the location of the emergency, the type of emergency, the
~ .' .

number of injured, and a brief description of what occurred. Stay on the phone' and follow the.

instructions given by the operator. 'The operator will then notify and dispatch the proper emergency

,response agenci~s. The' Fire Deptcoordihates a~bul~torY' serVice~ They will provide emergency

.:;lTleOical, ambulatory, hazardous materialsre~pons~,anq'rescue. "." .. " '. ' .' , ,
.. ~. "': ~: ~~{:>:~. '~.', ...: t:" .'. ..... ...... ',' -. '. ..", :..:~., .. ,'-', " ,,-. ", ';.- ~ .. .'.-: .. ;:.. '~'.':_ .:i":..... ::; ... ~.; .. -~ '.~.' -." . ~

:·.·.i .

:.. '. . ... .'..:: ~.' .

. '-.: ' ; :On~base extensiqns ~1~33.an(r33~O ~r~t~e,prf~~~/Y,e~~~g~n~yphone numbers. Fr-0m an· " .....'

NSWC Crane phone base extenslon~'m.ust be proceeded with "854". Off,base numbers' ".' ,

, from a:base phone can'only~~:;~~~ti~d'bYdi~ling ':990" or" 991" first. Furthermore,all

emergencies should be subsequentlyrepbrted to the Environmental office (x6160).

- Evacuate all TtNUS and subcontractor personnel to the identified safe place of refuge. Conduct a

head count of site personnel using the site logbook.

2.7 PPE AND EMERGENCY EQUIPMENT

A first aid kit, eye wash units, stretcher, and fire extinguishers will be maintained on-site at the central

decontamination unit and shall be immediately available for use in the event of an emergency. Based on

the hazards anticipated, these incident response abatement items may be maintained at the exclusion

zone of on-going operations as determine and communicated to the field crew through the Safe Work

Permit. This will be and is at the discretion of the SSO.

•
2-6 eTO 0158



• 2.8 EMERGENCY CONTACTS

Revision 2
May 2002

. .....

Prior to performing work, all personnel will be thoroughly briefed on the emergency procedures. A mobile

phone may be available on site. Table 2-1 provides a list of emergency contacts and their associated

telephone numbers. This table must be posted on site where it is readily available to all site personnel.

Telephone numbers for the Base Safety Office, the Base Emergency Preparedness Coordinator, and the

:Base Environmental Office are listed in Table 2-1.

All persons approved for participation in this field effort will be issued a card with medical data information

.'and the emergency contact numbers on the reverse.

dn addition, TtNUS'personnel who are injured or become ill on the job must notify appropriate company
. .

representatives. Figure 2-4 presents the procedure for reporting an injury/illness, and the form to use for

this purpose., If the emergency involves .personnel exposures ,to chemic::als, follow the steps in
.. '. • ,". ." ". '.... l. .

Fig,ure 2-:4. , .
. .~.,:."., .' • . • , • • ~ . ~ ~ 1 .

..j'..

. ~ ..

. ,,-' "

:.' .'- ....

: ...~ . .
.,~ .. .' ~.' . . . _.. ,

: ,~'

,'. "

••
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TABLE 2-1

. EMERGENCY REFERENCE

NSWC CRANE, INDIANA

.'.
Base Emergency Number (Fire Department, Base Security, Ambulance) 854-3300 or

854-1333

Base Environmental Office (812) 854-3114

Bedford Ambulance (812) 279-6545

Bloomington"Hospital (Bloomington, IN) (812) 336-9515

Hospital, Bedford Medical Center (Bedford, IN) (812)275-1200

Poison Control Center 1-800-222-1222 ,

National Response Center 1-800-424-8802

,Base Contact, Thomas Brent (812)854-61-60

.' :'

; ..... .:: '.='-

......... .

. . . .

t·

(412) 921-8308:' .. "

(812) 854~0280,

;, '';;-' ", >":.'. -. :" ;"~'~

; '. (812) 854~b280 :

',',...; .;;,(412)~2t-~13:; '..:' '

(412)'!321-7090 .

':'. '.:."

.... :..,....

. 'Contract Task Order Manager, Ri:i1ph Basinski

" .nNWS .Crane Field Office BUilding 3245

":Fi,~Ii:j:OPl:lrattons Leader, Terry Rojahn

,6fl'~Site . "
.:'.:" .:..... ::.:

.. ' .. 'Off-Site (Pittsburgh)

,TtNUS Office, Pittsburgh I
···'r·"I' -

.....-. ,,-

CLEAN Health and Safety Manager, Matthew M. Soltis,CIH, CSP (412) 921~8912

Project Health and Safety Officer, Thomas Dickson, CSP (412) 921-8457

Note: Most phones require the number to be preceded by 991 (i.e., 991-812:,854-0280) or by "99", (if

812 is left off) (i.e., 99-854-0280)

•
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• Figure 2-1

Hospital Route Map (Bloomington Gate)

**Note: The Bloomington Gate is open 24 hours.

ROUTE TO BLOOIllllGTON HOSPITAL
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Figure 2-2

.Hospital Route Map (Bedford Gate)

*Note: The Bedford Gate is open only from 0600 - 0830 and 1500 - 1800 hours; Monday through Friday.

•

·ROIITE TO BEDFORD·
MEDICAL· CENTER

.~..

-1...-. "~.. ,

" ,',

).",

.!II.".•~~·~~TON G&~~

, "·:·{~l.~~.·.C:I~:;'··Cu.l~ "

......T~]. eeO'CI'D GaTt

:··:OO ..~AtIIl GAVe..

.[!} "~1IlI Mll.L· ea"a

.
..~."
.~ ,,"

•

•
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FIGURE 2-3
EMERGENCY RESPONSE PROTOCOL

The purpose of this protocol is to provide gUidance for the medical management of injury situations.

In the event of a personnel injury or accident:

• Rescue, when necessary, employing proper. equipment andmethods.

• Give att~ntion to emergency health problems -- breathing, cardiac function, bleeding, and shock.

• Transfer the victim to the medical facility designated in this HASP by suitable and appropriate

conveyance (i.e. ambulance for sE)riousevents)

.. ".,"

• Obtain as much exposure history as possible (a Potential Exposure report is attached).

.,. If the injured person is a Tetra Tech NUS employee, call the medical facility and advise them. that the

patient(s) is/are being sent and. that they can anticipate a call from the WorkCare physician.

'.: WorkCare will contact the medical facility and request specific testing which may be appropriate.

. WorkCare physicians will monitor the care of the victim. Site officers and personnel should not
. '. '.

:.attempt to get this information, as this. activity le:ads:to contusion and misunderstanding.

.,..• '. Call WorkCare at 1~800-455~'6155 a~denter Exten~iOn1()9;Or~~lIo'W th~voice prpmptfor aftei"hours: ..

'~·"·;·"'andweekendriotificationandbepr~pare:dtoprovide:~, ". ' . " .' ·z·,,;' ,:

......;;.;:~ .. , .....•... ~::.Any:~ri'own.i~for~~.tion a~ou(the;n~t~;re6~-th.e.:ihjury..i . ',". '. '0'

. ...AsmUGh,oi the,e.xposure history as was' feasiblet?determin~iirithetlrri~aiio~ed...::·:-,·:,:.:: ,,' <:. > •

.>: .Name,and:phone riumberofthe medital'facilitytO'Whichthe"~ictim(~)'h~s;h:avebe€mtaken!.,.::.;:.:' .• , "

. ..~ame(s) of the involved Tetra Tech NUS, Inc. employee(s). '.. . .

Name and phone. number of an informed site officer who will be responsible for' further

investigations.

Fax appropriate information toWorkCare at (714) 456-2154.

• Contact Corporate Health and Safety Department (Matt Soltis) at. 1-800-245-2730, 8:00a.m. to

.5:00p.m., Monday through Friday.

• As data is. gathered and the scenario becomes more clearly defined, this information should be

forwarded tp WorkCare.

WorkCare will compile the results of all data and provide a summary report of the incident. A copy of this

report wi'li be placed in each victim's medical file in addition to being distr.ibuted to appropriately designated

.. company officials.

Each involved worker will receive a letter describing the incident but deleting any personal or individual

comments. A personalized letter describing the individual findings/results will accompany this generalized

summary. A copy of the personal letter will be filed in the continuing medical file maintained by WorkCare.
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FIGURE 2-4 (continued)
WORKCARE

POTENTIAL EXPOSURE REPORT •
Name: Date of Exposure:-------------------
SoCial Security No.: Age:----------- Sex:------
Client Contact: Phone No.:

Company Name:

I. Exposing Agent
. Name of Product or Chemicals (if known): _

. Characteristics (if the name is not known)
Solid Liquid Gas Fume Mist Vapor

..
i ...·

~ ' ..

.•. :.•.......
ChestTi·ghtne~sIPiess~f~;~,.· ..',
. " Nausea'/Vomiting'

. Dizziness.·
.Weakness

II. Dose Determinants
What was individual doing?:-:-_-:--:--~-_:____:_-_:-___:__:____:_-_=------'---~
How long did individual work in area before signs/symptoms'developed?
Was protective gear being used? If yes, what was the.PPE?
Was their skin contact? . . ' "

.' ·;'Was. the exp_osing agentinhale<;l?. ' . .,' . " "
~VVer~'other persons e~posed? If yes, did they experience symptqms~ . ..,......,_~_..,--__--'--"~-"-

... ," ::: "->'.~';<;:~:' .:. >-.>" .;. <';~ .... :,.;" :~~"'~", ".' "~'.:.: ".<.:...... /~~ ': :..:.>'.~:.. ~;' i.r~~_.;'; -.' .' .... ~.. : ..' ....

,', .; ,,'iiI; "." :.Signs and Symptoms (chec.k off appropriate symptom.s) .
.:: " ~~ <,..:.. ,"-. '."::!, - '. -:.' :,-";, . ":';."": >: ~ "'~>.': : ;.," ' ""_ :1." ',; r

, ... .' ,.' .'. ' ',', ., Immediately,With ExposLire:..
··Bu·t:oingofeyes, riose, or throat . ....
.': ~"t~~i'Hig·;· .:..; .'. • "";

Headache
Cough'
Shortness of Breath

-. ~..:.

. -.' ",

:,: "

. '

.:.'

Weakness
Nausea / Vomiting
Shortness of Breath
Cough'

Delayed Symptoms:
Loss of Appetite
Abdominal Pain

Headache
Numbness / Tingling

•

Nausea / Vomiting
Dizziness

Weakness
Loss of Appetite
Abdominal Pain

Numbness / Tingling

Treatment of Symptoms (check off appropriate response)
None: Self-Medicated: Physician Treated:

I

Present Status of Symptoms (check off appropriate symptoms)
Burning of eyes, nose, or throat
Tearing
Headache
Cough
Shortness of Breath

. Chest Tightness / Pressure
Cyanosis

Have symptoms: (please check off appropriate response and give duration of symptoms)
Improved: Worsened: Remained Unchanged:

V.

IV.
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3.0 SCOPE OF WORK

The following subsections discuss the specific tasks that are to be conducted as part of this scope of

work. These tasks are the only ones addressed by this HASP. Any tasks to be conducted outside of the

elements listed here will be considered a change in scope requiring modification of this document. The

TOM or a designated representative will submit all requested modifications to this document to the HSM.

The following activities will be completed in the execution of this scope of work. These are as follows:

• Mobilization and Demobilization

•• Monitoring well installation - 3 additional monitoring wells will be installed (two are in an area that have

....... ·existing wells, one will be installed in the'west-northwestare~w~ere no wells have been previously

.' . .,
. '", ,.

• ',', ",:1 : .

•

.. ~

.' . .
" ..

Groundwater - Monitoring wells will be sampled to determine level of contamination, which exists

over the area represented as the MGBG. Groundwater sampling may be conducted to include

sampling for and the measurement of Natural Attenuation parameters.

Surface water - Surface water may be sampled at a limited number of stream location in' the

vicinity of se9iment sampling locations.

Sediment - Sediment samples will be collected from stream beds in a wooded area to the west

northwest, and north of the MGBG. Other sediment samples will be collected on the south side of

the top of the MGBG ridge.

• Decontamination of Equipment (Sampling and Heavy Equipment)

• Geographical surveying.

3-1 CTO 0158



Revision 2
May 2002

These tasks are discussed in detail below.

3.1 MONITORING WELL INSTALLATION

Monitoring wells will be installed using Hollow Stem Augering Techniques. At this time it is anticipated that

two will be installed in an area that have existing wells and one will be installed in the west-northwest area

where no wells have been pr~viously drilled.

3.1.1 Continuous-Flight Hollow-Stem Auger Drilling

',This method of drilling consists of rotating augers with a hollow stem into the ground. Cuttings are brought

to the surface by the rotating action of the auger. Advantages of this type of drilling inClude:,

•

•

o

Samples can be obtained while augers .remain in the ground. Sampling requires the use of split-barrel

or t,hin-wall tube samplers advanced thrpugh the hollow core of the auger.
• • _ .: _:: " 4. • • : • ' •• '. ., •

" ,

NqdrilHng,flUid~ ~re, required.• '

-;" .

Aw~"banheih~t~il~d;in~id~·~h'~. auger s'tk~:~n~rb~b~~fil{~'d:a~th~ ~:ugersi'~r~withdraw~, :, ',: ':; " ,.
". . '.~ -,' .

. ~:

'.',....
.: - "

'Moi\lIt'dRINGWElL DEVELOPMENT/REDEVELOPMENT

The steps to develop or redevelop the new and existing monitoring wells are as follows:

. ". : '-.".. '-.~.';'.: .../',

• The depth to water and total depth of the well is measured using an M-scope or other electronic water

level indicator:

• A surge block or submersible pump is lowered into the screened section of the well. The surge block

or submersible pump is rapidly lowered and raised in the well causing groundwater to flow in and out

of the well screen thus flushing fine sediment and debris out of the sandpack.

• A submersible pump or airliH hose is lowered into the well. The monitoring wells are pumped using a

submersible pump, or by airlift. The pumping will continue until well stabilization parameters (pH,

temperature, specific conductance, etc.) have stabilized or the amount of water extracted from the

well has reached a predetermined volume.

•
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The monitoring wells will be sampled using low-flow purging and sampling techniques. Peristaltic pumps

will be' used' to purge and to collect the samples. Field measurements of pH. temperature. specific

conductance. and turbidity will be made during purging. These measurements will be taken at the start of

purging and every 3 to 5 minutes until the parameters have stabilized. The wells will be purged until a

sufficient predetermined amount of water. has been removed and the water. quality measurements are

acceptable. All tubing used for sampling will be dedicated and disposed of after the sample has been

collected.

. In addition to the contaminant analysis for groundwater samples, aliquots may be removed for Natural

Attenuation sampling purposes.

.Natu·ral.Attenu'ation Sampling uses a variety of testing mechanis'ms aild reagents to measure the .: ,'.

efficiency ofdegradation,af contaminants within the hydrologic systems.. This is accomplished·through,·.;·... .

. Piodegrad~tio~•.disijersib~.·~i1ution•.;~rption•. volatili~ation a~d' abiotic degradation:'~e~hanis~s,,,:: This: .' . ..' I' ,:.

p;()cess.·Jtili~~s6~·~micalreagentst'odetermlhe::th~·g~o6he'rnic~lprop~rti~sbfthesample substrate;· ,' ....: .
!:': .<~.::. ~':'<'... '... :: .:. ".... ":",.:,. r·'. ::-. "...... ;.•..:; .•••••:-~.'::.;.:•• ~ •..~<.~:: ... :.;:-~,., .:;.... ,:: .,;. : ....:.~: ..': _.. ' "," :','" '; ..- .. .:' ..

,.3.3.1

••

Natural Attenuation Sampling

~ .'. ..
"

.~ - \; :
.....

•

." . .' . .

Water level measurements will be taken at the existing and newlyinstalled monitoring wells during this

field investigation. The water levels will be taken with an electric water level indicator using the top of the

well casing as the reference point for determining water depths.

3.4 SEDIMENT/SURFACE WATER SAMPLING

The collection of sediment samples will prpceed as follows:

• Selection of location

• Direct-Reading monitoring instrument sweep.

• Transfer the selected environmental media into the, containers to be sent to the analytical laboratory

using stainless steel or disposable trowels

Surface water samples may be collected from streams in the vicinity of the sediment samples.
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•
This activity is ge'1erally non-intrusive in nature, however limited brush removal may be required using

chain saws, machetes, and brush hooks. The brush removal will facilitate lines of sight and passage

routes for the equipment during the survey.

3.6 DECONTAMINATION

The equipment involved in the field activities for this investigation will be .decontaminated prior to, during

and after the sampling activities.

3.6.1 Sampling Equipment

All non-dedicated sampling equipment (Le. stainless-steel hand augers, trowels, bowls) will be

, . , decontaminated prior to the initiation of field sampling, between sample locations, and at the completion of
.' . . .' .'. . '.' '
,the-fi~l,d activities. Th~ foll()wing <ieconta[T,1inations~eps will be,taken.
. ," .' ,- ;. "-". '".. -. . , : .

",,":::

i~'~ .'. .
, .

• ,,,,Potable water rinse .' '
: ... -'.'~ '::'~ "::'~.~" ":'.' ., .... : '

•. '.Aiconpxor Uquinokdetergentwash

• '[)ei~nized (01) ~~terrinse' '.'

• S.olventrinse (Isopropanol)

.• 01 water rinse

• Air dry

i3.6.2 Heavy Equipment

All non-dedicated heavy equipment (Le. auger flights, split spoons, drive rods, etc.) will be decontaminated

prior to use, between sample locations, and at the completion of the field activities. The follOWing

decontamination steps will be taken.

• Potable water rinse

• Alconox or Liquinox detergent wash

• Pressure Washer

• Deionized (01) water rinse

• Solvent rinse (Isopropanol)

• 01 water rinse

• Air dry '.
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• Instrument scan - This will be performed after air drying to ensure all chemical solvents have been

effectively removed. Positive results require re-rinsing and re-scan to ensure removal of the applicable

chemical solvents.

. ....

". --:".

•

:.....

" ..... '
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4.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

4.1 'INTRODUCTORYIREFRESHER/SUPERVISORY TRAINING

This section specifies health and safety training and medical surveillance requirements for both Tetra

Tech NUS and subcontractor personnel participating in on site activities.

4.1.1 Requirements For All Field Personnel

Tetra Tech NUS and subcontractor personnel who wi'lI engage in fieldassociated activities as described in

this HASP will have:

'. Completed 40 hours of introductory hazardous waste site training or equivalent work experience as

defined in OSHA Standard.29 CFR 1910.120(e),

, ..: .....

. ;'.~'~ :.. -'.• ;

. . ~ ..'.
,';.. "

Cl Completed 8-Hour.Hefresher Training, if the identified persons had introductory training more :than 12' . ., .

. months. pricirto site wo~k. " .. .;

-.·:(;()mple·ted 8~hour Supervisory' training in'accordaric~ with.:29.CFFtJ91.0,'20(e)(4); 'if;thek as~igned; .

;fiJnction Willi~vol~e the supervisioll ofsyb9rQihate~e.r~oriri~i.,,. .. >,.._...... ,:...... ·'C" . ,• Documentation of introductory training or' equivalent work experience, supervisory, and refresher training

as well as site-specific training will be maintained at the site. Copies of certificates or other official

documentation will be used to fulfill this requirement.

4.2 SITE-SPECIFIC TRAINING

Tetra Tech NUS will provide site-specific training to all. Tetra Tech NUS employees and subcontractor

personnel who will perform work on this project.

/.-

Figure 4-1 will be used to document the provision and content of the project-specific and associated

training. All site personnel will be required to sign this form prior to commencement of site activities.

•
Due to the complex nature of the work to be performed at NSWC Crane MGBG, the personnel selected

will require cross training in various support functions and specialties. Figure 4-2 Training and Medical

SurVeillance Tracking form has been compiled to assist the FOL and/or the SSO in tracking the status of

these persons over the course of the project. This form will assist in determining who has clearance and

who may perform certain tasks or support functions based on their training and/or medical qualifications.
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FIGURE 4-1 •SITE-SPECIFIC TRAINING DOCUMENTATION

My signature below indicates that I am aware of the potential hazardous nature of performing investigatory
, activities, at the NSWC Crane Mustard Gas Burial Grounds located in Crane, Indiana, and that I have

received site-specific training which included the elements presented below:

•

•

•

•
•

,.

'.
, .

, .
• ,Names of designated personnel and alternates responsible for site safety and health (Section 1.2)

Safety, health, and ofher hazards present on site (Table 5-1, 6-1; Section 2.0)
Use of personal protective equipment (Table 5-1)
Safe use of engineering controls and equipment (Table 5-1 and HSGM)
Safe work practices to minimize risks from hazards (Sections 5.1 and 5.2)
Medical surveillance requirements (Section 8.3)
Signs and symptoms of overexposure (Table 6~1)

• 'Decontamination'procedures (Section 3.6.1, 3.6.2, and Table 5-1)
Contents of the Health and Safety Plan

',Emergency action procedures (evacuation and assembly points, Section 2.0)
Incipient response procedures (Section 10.0) , '
Review of the contents of relevant Material Safety Data Sheets (Section 5.0 of the HSGM)

'. Use and application of the Safe Work Permits (Section 9.4)
• ",Spill containment program (Section 10.0),' ' , ,

t··

'" ~;

.....

. .:,'-.
"'. ~

:ifurther state that I havebe~n givEln the opp~rtu~ityio askci~estiol:Js, that all of my questions have been
<answereqto .my·satisfaction;'andthat "agree to, abide by, the procedures 'and policies, addressesin'this
.ipla9·:i: ,; , "", " , ;"~I ' , , '.'" , ' ,. ' " •

"" ':

,::,1 further state, by th'e presence ot'..rnysrgnat(Jre'betow;~thci{th~"dafe'di'myJraining(ihtrOductory, refresher; "
and ,supervisory, as applicable) and my medical surVeillance requirements are accuraterand correct to the-
best of my knowledge. ' " ,'" ", '

-\."

.';
Site-

40-Hour
8-Hour 8-Hour

Name Specific, Refresher Supervisory
(Printed and Signature) , Training ,Training

Training Training Medical

Date
(Date)

(Date) (Date) Exam

"
;

-

•
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4.3~1 . Medical Surveillance Requirements for Tetra Tech NUS and Subcontractor Personnel

All Tetra Tech NUS and subcontractor personnel participating in project field activities will have had a

physical examination. All physical examinations shall meet the minimum requirements of paragraph (f) of

OSHA 29 CFR 1910.120. The physical examinations will be performed to ensure all personnel are'

medicallyqualified to perform hazardous waste site work using respiratory protection.

Documentation for medical clearances will be maintained at the job site and made available, as
. .

necessary~ Subcontractor personnel may use an alternative documentation for this purpose. The

."Subcontractor Medical Approval. Form" can be used to satisfy this requirement, or a letter from an officer

'of the company. The letter should estate that the persons listed in the letter participate ina medical
, I • - .' - ,.

<'surveillance program meeting the requirements contained in paragraph (f) of Title 29 ,of the Code of

, Federal Regulations' (CFR), Part 1910.120,. entitled, "Hazardous Waste Operations and' Emergency'

, :Response." The letter should further stai'e. the followi~g: . '.

," ,
Ii;':

··r .. ,;:~. J. .. • ., .'j:. . .~;. ~; ! ',' " :'

. <:i:>!.,;;/fhe; pe'Espns'.disted·.have h~dphysic~J ,exan,iriations:under· t1iisprpgram within the. frequency:: as, " ., .... i' :..

:< ';'\',;:', :·d~te.rn)i;,ed ~~ffICierit bythein)ccupationalhealth'~a:re provider .' ::. . "" .,: .

it'~"'D~t.Ofth••xan; ",';c ,
' .•' :~. Theper~OriS iden'tified have been' c1ear~'ct,.'by·ali'c:ens~d'physihi~n,j~perfor~ hazardous waste site·

'., w~rk and to wear positive- and negative- pressure respiratory protection.

A sample Subcontractor Medical Approval Form and form letter have been provided to all eligible

subcontractors in the Bid Specification package.

4.3.2 Requirements for All Field Personnel

Each field team member, inclUding subcontractors and visitors, entering the exclusion zone(s) shall be

required to complete and submit a copy of the Medical Data Sheet also supplied to eligible subcontractors

. as part of the Bid Specifications Package and also available in Attachment III. This shall be provided to

the SSO, prior to participating in site activities. The purpose of this document is to provide site personnel

and emergency responders with additional' information that may be necessary in order to administer

medical attention.

•
4.4 SUBCONTRACTOR EXCEPTION

If through the execution of their contract elements the subcontractor will not enter the exclusion zone and

there is no potential for exposure to site contaminants, subcontractor personnel may be exempt from the
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training and medical surveillance requirements with the exception of Section 8.2. Examples of

subcontractors who may qualify as exempt from training and medical surveillance requirements may

include surveyors who perform surveying activities in site perimeter areas or areas were there is no

potential for exposure to site contaminants and support or restoration services. Use of this

SUbcontractor. Exception is strictly limited to the authority of the CLEAN Health and Safety

Manager.

•

, :..... '..:.

. .' .

..- . ....

..:;<" .....

1 " J~.- .. :'.:: .... , .. ::":.:
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5.0 TASK HAZARDS ASSESSMENTS AND CONTROL MEASURES

Table 5-1 of this section serves as the primary portion of the site-specific HASP and identifies the tasks

that are to be performed as part of the scope of work. This table will be modified and incorporated into

this document as new or additional tasks are performed at the site. The' anticipated hazards;

recommended control measures, air-monitoring recommendations, required Personal Protective

Equipment (PPE), and decontamination measures for each site task are discussed in detail. This table

and the associated control measures shall be changed, if the scope of work, contaminants of concern, or

other conditions change.

The FOUSSO will utilize this table as the primary reference for completion of the task-specific Safe Work

Permits. The Safe Work, Permit is the primary tool for accomplishing safety and health reviews with field'

.personnel prior to the initiation of any tasks. These permits are to be completed by the FOUSSO and

reviewed with all field personnel at the beginning of each'day'saCtiviti~s. •.

'".;

. .:,". '~".
. ' GENERAL SAFE WORK PRACTIC,ES

:- ~ , .. - ...". :

.", .

5.'

"':'

.':)naqditionto 'the task,specificwork pra~tices ide'ntifi~d'6n;tab!e'5~1 ,"the"fbllowi~gg~ner?lsaf~work:.' J,' .'.0

"'praCti~~sare ·to:b~follo~edwhen c~nducting',work inVOlvingk~o~n:~:md:·un:khOwn'she'h~~rdi> these., " ";'
, ••• s~fe~o~k pmcti~es establish a pa~ernOf'geri~ral precautions and measUres fOr;edLJ6ih9 risl<sass~ci~ted ' "

with hazardous site operations. This list is not inclusive and may be amended as necessary.

'.•'

• Do not eat, drink, chew gum or tobacco, take medication, or smoke, in contaminated or potentially

contaminated areas or where the possibility for the transfer of contamination exists.

• Wash hands and face thoroughly upon leaving a contaminated or suspected contalT1.inated area. A

, thorough shower and washing must be conducted as soon as possible if excessive skin c()ntamination '

occurs.

• Avoid contact with potentially contaminated substances. Do not walk through puddles, pools, mud, or

other such areas. Avoid, whenever possible, kneeling on the ground or leaning' or sitting on

equipment. Do not place monitoring equipment on potentially contaminated surfaces.

•
• Be familiar with, knowledgeable of, and adhere to all instructions in the site-specific HASP.

• Be. aware of the location of the nearest telephone and all emergency telephone numbers. See

Section 2.0, Table 2-1 .
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• Attend briefings on anticipated hazards, equipment requirements, S~Ps, emergency procedures, and

communication methods before going on site. •
• Plan and delineate entrance, exit, and emergency escape routes. See Section 2.0.

• Rehearse unfamiliar operations prior to implementation.

• Establish appropriate .Safety Zones· including Support, Contamination Reduction, and Exclusion

Zones.

• Minimize the number of personnel and equipment in contaminated areas (such as the Exclusion

Zone):' Non-essential vehicles and equipment should remain within the Support Zone.

• Establish appropriate decontamination procedures for leaving the site. .

• Immediately report all injuries, illnesses, and unsafe 'conditions, practices, and equipment to the Site

Safety Officer (SSO).
. '. . ". .

'..• 'G:'/M~tbhes'and'lightersare rest~ictedfrom'ehterihg,jrUhe ExclusionZ~ne' or Contamiriati6~:8edLCti6l'i,'
.. :." :. ' ... i"' ~ : ..".. ".", .' .'".', "..... • ".' '.' . . .• :-; . " " .', . .;" "

. . ··Z.oii.e: ~:.: " .'
··if.···

.,,:..•." ';. '"..... ". ~ ~:.~ - ",

;' ,.: -~.'.' . ':~ ..
..' '.::i(_::[¢bsepje·'Cow()rk~rsforsignsof toxic exposure. aridheator cold stress.

elnformco:workers of potential symptom~ of illness, such as headaches, dizziness, nausea, or blurr~d

vision'..

5.2 DRILLING SAFE WORK PRACTICES

The following Safe Work Practices are to be followed when working in or around Drill Rig Operations.

5.2.1 Before Drilling

e Identify all underground utilities and buried structures before drilling. Use the Utility Locating and

Excavation Clearance Standard Operating Procedure.

• . All drill rigs will be inspected by aCompetent Person (the SSO or designee), prior to the acceptance

of the equipment at the site and prior to the use of the equipment. All repairs or deficiencies identified

will be corrected prior to use. The inspection will be accomplished using the Equipment Inspection

Checklist. Inspection frequencies will be once every 10 day shift or following repairs.

•
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The work area around the point of operation will be graded to the extent possible to remove any trip

hazards near or surrounding rotating equipment.

• The drillers helper will establish an equipment staging and laydown plan. The purpose of this is to

, keep the work area clear of clutter and slips, trips, and fall hazards. Mechanisms to secure heavy

objects such as drill flights will be provided to avoid the collapse stacked equipment.

• All potentially contaminated tooling will be wrapped in polyethylene sheeting for storage and transport

,to the centrally iocated decontamination unit.

5.2.2 During Drilling

• Secure frayed o'r loose clothing, hair~ and jewelry whim working with' rotating equipment.

. . '

• Minimize contact to, the extent po'ssible with contaminated tooling and environmental media.,

.O~ly qualified ~perator~ and knowledge~ble ground crew personnel wil', participate in the operatipn of,
~~~' " ,

,:': ,.;, ".'Suppp"rtfupct,iops ..(sampling gnd screenin9,9tations), will, b~' rn~iotC\in.ed a minirr,iumdistanceJr,om th~ ,,:., .
''-~,~:-; ~. ,;": .._.:: ~,:,.:".' ":.:>:.:.,' ..•.__ .- -.,.' ',' " :'. .' -"" .. ' , :.; :,.. ~~.._:,'.-:-,.: ..:.) ",. '.~ . :, '''. '.," '.',' .~- :.. ," " .

'drillrig of th.e height of the mastplusfive feet ,to remove. these activities from withiriphysic'al hazard.,'
b~Jnqa';i~s,>,:" . ...' '" ',' " ,,",,::,,; :':;,

",-:,."

..:.:. j;" ~".

';,' ," '-',',": . ; ~ ... , . ::','

i, ':.":

•

• In order to minimize contact with potentially contaminated tooling and media and to minimize lifting

,hazards, multiple personnel should move auger flights and other heavy tooling.

. ,

• Only personnel absolutely essential to the work activity will be allowed in the exclusion zone. Site

visitors will be escorted at all times.

5.2.3 After Drilling

• All equipment used within the exclusion zone will undergo a complete decontamination and evaluation

by the SSO to determined cleanliness prior to moving to the next location, exiting the site, or prior to

down time for maintenance.

• All motorized equipment will be fueled prior to the commencement of the days activities. During

fueling operations all equipment will be shutdown and bonded to the fuel provider.
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• When not in use all drill rigs will be shutdown, emergency brakes set, and wheels chocked.

• All areas subjected to subsurface investigative methods will be restored to equal or better condition

than original to remove any contamination brought to the surface and to remove any physical hazards.

In sitL!ations where these hazards cannot be removed these areas will be barricaded to minimize the

impact on field crews working in the area.

." :.:;", ','

";'-.

-....

":," '

. . ,. :.~'

. . '--'." .....
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':.;

Not required.

-:: ;.

" .. ~:

Level D - (Minimum Requirements}
- Standard field attire (Sleeved shirt; long pants)
- Safety shoes (Steel toe/shank}
- Safety glasses
- Hardhat (when overhead hazards exists, or identified as a
operation requirement)
- Reflective vest for high traffic areas
- Hearing protection for high noise areas, or as directed on an
operation by operation scenario.

:,1'
'J.

Visual observation of work practices by
the SSO to minimize potential physical
hazards (Le., improper lifting, unsecured
loads, etc.).

4) Preview Work 16~ations for unstable/uneven terrain.
- Cover, guard and barricade all open pits,ditches,'.and f1ooi-openingas .
necessary. The FOL and. the SSO during sife surveys' and site preparation sliould.
identify these potential hazards. .

1} All personnel will be required to review the appropriate MSDS's, prior to the use
of a specified chemical substance. This direction should also be communicated
on the. Safe Work Permit completed for this task.

2} Use machinery or multiple personnel for heavy lifts. Use proper lifting
techniques
- Lift with your legs, not your back, bend your knees move as close to the load as
possible, and ensure good hand holds are available.
- Minimize the horizontal distance to the center of the lift to your center of gravity.
Minimize turning and twisting when lifting as the lower back is especially
vulnerable at this time.
Break lifts into steps if the vertical distance (from the start point to the placement
of the lift) is excessive.
Plan your lifts - Place heavy items on shelves between the waist and chest;
lighter items on higher shelves.
Periods of high frequency lifts or extended duration lifts should provide sufficient
breaks to guard against fatigue and injury. .
'In determining whether you can lift an item several factors must be considered.
these are as follows: .
- Maximum 'weight lifted'by a single person should not exceed 70 pounds. Items
over 70 pounds or the amount you feel you can confidently lift up to 70 pounds
should define a point where. assistance in the lift is sought.

Level of demand - Weight + frequency & duration.
- Area available to maneuver the lift.
- Area of the lift - Work place clutter, slippery surfaces

Overall physical condition. . ..
. '. ,., ' .....; '.".

~) Keep any machine guarding inplac~..Do nOl·mO<lifyt6<Jii'19wi~hout; •.

m~:~~c~6~rnSg e;f~~~sed perrnission~ .. '.,:~~ .';'::~;' ';.:~~::;'<::c;::~ .. '::: ~::; '. .
- Use tools orequiplTlent Where ilecessitWio avciidconta~tiiig·pind:j:l()iri.ts:,,:

.c Adjustlnachiile'guarding as necessa,y:tominimizedistMce,between guards·.
and point:6f'op~ration;' . :/~::";');::;::;::{/"\'?";'" .....' :','" ."

When$tagirigequipmenl; insure all'stacked loads,shelving: aread6quately. .
secure to: avoid 'creating a hazard from falli~gobjects·.· .

c • ._'. .

Chemical hazards: .

1) The onCsite Hazard Communication Program will be
followed. All chemicals brought onto the site by Tetra
Tech NUS and subcontractor personnel will be
inventoried and have an MSDS on site. This effort·
shall include

- Accurate Chemical Inventory Ust (Entries will match
chemicals brought on-site, as the names appear on the
MSDS} This list, which also includes quantities and
storage locations will be provided to NSWC Crane
Emergency Response Units.
- MSDS's will be maintained in a central location,
accessible to all personnel.

All containers will have labels specifying the following
information:
- Chemical Identity (As it appears on the label, MSDS,
and Chemical Inventory List)'
- Appropriate Warning (Le., Eye and skin irritation,
flammable, etc.}
- Manufacturer's Name Address and Phone Number

. Naturarhazards~

8} InseCVani~al' bites and stings, poisonous plants,
etc.
W Inclement weather

Physical hazards:

. 2} Lifting (strain/muscle pulls)

.::3j·.1?mphes arid compressions/Struck by
':'4LSIIJ)s:frips';aildfalis' . '.,

. ..:'!)LfI~~vy:~qlJi~enth~rds.(rotating equip,rnent,

. r~r~~~~:ci~J~'~ri~~~~t~r~~i~' .', .
7} Ambierii'temp~ratl.ireeXtremesKheatJcoldstress} '.
. ' ~~7 ,:": .... ,:.... ~..: . '.' ., ." ~ '. -. ,'. .... : - . ,., .' '... ,." ,

" ::.~.

.:..

.:'. .. ..

:'J.,,::g:"

5) .All equipment will be
Inspected in accordance with OSHA and manu1acturer's·design.

- Operated by knowledgeable operators and ground crew.

6} Traffic and equipment considerations are to include the following:
- Establish safe zones of approach (Le. Boomor mast + 5 feet).
- Foot and vehicular traffic routes shall be well defined
- Secure all loose articles.

All self-propelled·equipment shall be equipped with movement warning systems.
- All activities are to be conducted consistent with the site requirements.

7} Wear appropriate clothing for weather conditions. Provide acceptable shelter and
liquids for field crews. Additional information regarding heat and cold stress is
provided in HSGM.

8) Avoid nesting areas, use repellents. Report potential hazards to the SSO.

9) Susoend or terminate ooerations until directed otherwise bv SSO.

•
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., .'.~. " ~.'.'::.':
!':'~.-~'-

:..:' .~.

sampling Equipment Decontamination

Sampling equipment will ,be decontaminated as per the
requirementS in the Sampling and Analysis Plan and/or
Work Plan.

Equipment Decontamination - All heavy equipment
decontamination will take place at acentralized
decontamination pad utilizing a steam cleaner. Heavy
equipment will have the Wheels and tires cleaned along
with any loose debris removed, prior to transporting to the
central decontamination area. All site vehicles will have
restricted access to exclusion zones, and have their
wheels/tires sprayed off as not to track mud onto the
roadways servicing this installation. Roadways shall be
cleared of any debris resulting from the onsile activity.

Personnel Decontamination will consist of removing outer'
layers of disposable PPE and washing the hands and face
prior to performing hand to mouth activities such as eating,
smoking, etc.

Any reusable PPE will be go be cleaning with soap.and
water and allowed to dry completely.

.~l

All equipment used in the exclusion zone will require a
complete decontami'nation between locations and prior to

re~oval frOinthe~n,~.. ' .. ::.. ::,~ ~::.,; "" .:.'" '

,The FOl'orthe 8$0 .wiliberespoOl'i9fe.for:evilluating '.

.·I:i=~:r:~N6~Z~~~~~:~~~n;,e:~,~~nor;
·~7~~~j~~nn;rrt~ri~ti~~:~rYI.~iS:ra~~~~?:!',":. ,,:"~: .

".,,:0 .

.. :' ..

':"'.:. ... ('...;:

Note: The Safe Work Permit(s) for this task will be issued at the beginning of each
day to address the tasks' planned for that day. As part of this task, additional PPE
may be assigned to reflect site-specific conditions or special considerations or
conditions associated with any identified task. "

For Heavy Equipment
This applies to steam cleaning operations and soaplwater wash and rinse
procedures.

Level D Minimum requirements -
Standard field attire (Long sleeve shirt; long pants)
Safety shoes (Steel toe/shank)
Nitrile inner gloves (surgical gloves)
Safety glasses

In the event of overspray of chemical decontaminaiion fluids, employ PVC
Rainsuits or PE or PVC coated Tyvek as necessary.

For sampling equipment (trowels, bailers, etc.), the following PPE is required

Level D Minimum requirements:
Standard field attire (Long sleeve shirt; long pants)
Safety shoes (Steel toe/shank)
Chemical resistant boot covers
Nitrile outer gloves Safety glasses underneath a splash shield
Hearing protection (plugs or muffs)
Hooded PVC Rainsuits or PE or PVC coated Tyvek

'"".

.r.'

:,'.

After decontamination is completed and parts are
visually clean.

itOCs using PIDIFID

Use visual observation and real-time monitoring
instrumentation to ensure all equipment has been
properly cleaned of contamination and dried..
Instrumentation will not be used to determine airborne
concentrations during this activity: Levels of protection
will be initiated based on positive detections during field
operational activities.

Screen dried equipment with a PIDIFID. If any elevated
readings (Le., above background) are observed,
perform rinse process again and re-screen. Repeat
until no elevated PID/FID readings are noted. The
intent is two-fold. First to ensure the removal of all site
contaminants. Secondly, to ensure the removal of
decontamination solvents to prevent cross
contamination.

4) Wear hearing protection when operating the Steam Cleaner. Sound
pressure levels measured during the operation of similar pieces of
equipment indicate a range of 87 to 93 dBA.

Employ proper lifting techniques as described in Table 5-1,
MobilizationlDemobilization.

3) Use multiple persons where necessary for lifting and handling heavy
equipment, such as auger flights for decontamination purposes.

1) and 2) Employ protective equipment to minimize contact with site
contaminants and hazardous decontamination fluids. Obtain
manufacturer's MSDS for any decontamination fluids used on-site.
Solvents may only be used in well-ventilated areas, such as outdoors.
Use appropriate PPE as identified on MSDS or within this HASP, All

,chemicals used must be listed on the Chemical Inventory for the site,
and site activities must be consistent with the Hazard Communication
Program.

1) T1iedeCont~ininaticinpad should be Constructed to'~ntain ";"ash
watersg~inerated dlJring 'deContamination procedures.' Temporary '

, deCbntamination pads are usually 10-30 mil polyethylene or polyvinyl
chloride tarp Construction. Although these items when used as a liner

,offer conta'inment, they also present a slipping hazard. When these .'
te:mporary liners are employed, it is recommended that a light cOating of
sand be spread over the walking surface to provide traction.

~ '.:'

5) Use eye and face protective equipment when operating the steam
cleaner.. All other personnel must be restricted from the area. In
addition to minimize hazards (flying projectiles, water lacerations and
burns) associated with this operation, the following controls will be
implernented

A 25° Fan Tip will be used on pressurized,systems over 3,000 psi.
This.will reduce the possibility of lacerations.
Thermostat eontrol to regulate the temperature levels.
Visual evaluations of hoses and fittings for structural defects
Construct deflection screens as necessary to control overspray

•. and to guard against dispersion of contaminants driven off by the. ,'r spray. " .

::./:.5l:,·.siuck by'; ErisurE1.,washand drying ;acks are 'suitable construct.ion "
'" :',1:to,~pportlwaliie~itt?in~;such,asa\lger f~ightsandwil,l secure the r11: " .. :

. ',i:'.,aga!nl't.fallingdunng thiS process: .,.' . ' .
. ~-., '. . . ... . .,: ::." ,

.. , .~'~ ;

1,1,2,2-Tetrachloroethane
Trichloroethene (TCE) ,

Chemical hazards:

Physical hazards:

Other contaminants have been identified within the
groufldwater, however, the concentrations identified were
not sufficient enough to present an occupational exposure
threat.

Table 6-1 provides additional information about each of the
identified contaminants of concern,

Chlorinated Solvents -

79-34-5
79-01-6

2) Decontamination fluids - Liquinox (detergent); isopropanol
(decontamination solvent)

3) Lifting (strain/muscle pulls)
4) Noise in excess of 85 dBA
5) Flying projectiles
6) Struck by
7) Slips, trips, and falls

Nat~ral.hazards:

1) Previous analytical data identified the following compounds
as contaminants of concem in the groundwater:

8) Inclement weather, ,.'

Decontamination of
Sampling and Heavy
Equipment

~i1... :.'··- . .
.. ," I

c:~ ':'.. '.."' r', .

In addition, adequate stope should be provided to the pad to
permit drainage away from the object being cleaned. The
collection point for wash waters should be of adequate distance
,that the'decon workers do not have to walk through the wash
waters while completing their tasks. .

Hoses should be gathered when not in use to eliminate potential
tripping hazards.

81 Suspend or terminate operations until directed otherwise bv SSO.

/
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Personnel Decontamination

Personal decontamination will vary based on
the type of sampling conducted. These are as
follows:

Supporting subsurface investigations at the drill
rig.

Decontamination will be the same as
prescribed for the drilling activity

Sampling surface water, groundwater, and
sediments, the following provisions will apply

Upon completion of the sampling
dedicated trowels, tubing, etc. will be
bagged for transport back to the central
decontamination area.

PPE (gloves) will be removed and !lIso
bagged for disPoSal.

Handi-Wipes or similar product will be
used to clean hands prior to moving to the
next location.

Equipment Decontamination

All equipment used in remote sampling .
locations will be brought back to the central

· decontamination area for decontamination and ...
.re-use or decontamiflation and grOss removal of '.
"contamination prior.to disposal.' .'.

· Note: '. Reid scr$e~i~gi~s~rumentS~lIb~'
wrilppedto minimize the necessary'" '.'

·decontamination except for Wiping down parts
which are necessary to expose to the external.

. environment. The equipment reference above
is largely directed at hand tools.

Decontamination of equipment (sampling and
hand tools) will proceed as indicated in the
Sampling and Analysis Plan and/or Work Plan.

. ~..
\

<::".".

': :.::.

-.','",

'" .

Level D protection will be utilized for the following
sampling activities.

Surface soils, surface water, groundwater,
sediments, and seeps

Level D - (Minimum Requirements)
Standard field attire (Sleeved shirt; long pants)
Safety shoes (steel toe/shank)
Safety glasses .
Surgical style gloves (double-layered if
necessary)
Reflective vest for high traffic areas

.Hardhat (when overhead hazards exists, or
identified as a operation requirement)
Tyvek coveralls and disposable boot coverS if
surface contamination is present or if the
potential for soiling work attire exists.
Hearing protedion for high noise areas, or as
direded on an operation by operation scenario.

':~ .

Note: The Safe Work Permit(s) for this task will be
issued at the beginning of each day to address the
tasks planned for that day. As part of this task,

. additional PPEmay be assigned to reflect site
..i· 'spei:ificqonditionso[ spe.eial considerations or

:' conditiclns aSS9!:iated'l'iith any identifie<l task.

"."' .;"...

'.."

.;.-

,.,;..:"

Samples will be screened for VOGs using direct read instrumentation.

VOCs Screening

A direct reading Photoionization Detector (PID) equipped with a 10.6 eV lamp (Primary), or a
Flameionization Detector (FlO) (Secondary/Back-up), will be used to screen samples and to detect
the presence of any potential volatile organics. Source monitoring of the sample collection area: will
be conducted at regular intervals to be determined by the SSO. Positive sustained results at a
source or downwind location(s) which may. impact operations crew will require the following actions:

Monitor the breathing zone of at"risk and downwind employees. Any sustained readings (greater
than 1 minute in duration) above 5 ppm in.the breathing zone of the at-risk employees requires
site activities to be suspended and site personnel to retreat to an unaffected area, notify PHSO.

Work may only resume if airborne readings in worker breathing zone return to below 5 ppm or
based on the use of identified respiratory protection.

Site contaminants may adhere to or be part of airborne dusts or particulates generated during site
activities. Generation of dusts should be minimized to avoid inhalation of contaminated dusts or
particulates. Evaluation of dust concentrations will be performed by observing work conditions for
visible dust clouds. Potential exposure to contaminated dust will be controlled using water
suppression', by avoiding dust plumes, or evacuating the operation area until dust subsides.

2) Decontaminate all equipment and supplies between sampling locations
and prior to leaving the site. See decontamination of heavy and sampling
equipment for direction in this tas~.

3) When sampling at an operating Hollow Stem Auger or other type of drill
rig use hearing protection. The use of hearing protection outside of 25 feet
from the rig should be incorporatedunder the following condition:

If you have to raise your voice to talk to someone who is within 2 feet
of your location, you may be approaching excessive noise levels (80-'
85dBA) and hearing protection should be worn until the noise source
may be positively quantified.

4) Use machinery or multiple personnel for heavy lifts. Use proper lifting
techniques (See Ufting Mobilization/Demobilization, Table 5-1).

1) Use real-time monitoring instrumentation, action levels, and identified
PPE to control exposures to potentially contaminated media (air, water,
soils, etc.). Generation of dusts should be minimized. If airborne dusts are
observed, area wetting methods may be used. If area wetting methods are
not feasible, activities must be suspended until dust levels subside, or until an
acceptable alternative control m'ethod can be selected.

TABLE 5-1
TASKSIHAZARDSICONTROL MEASURES COMPENDIUM
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5) Avoid moving parts, do not remove any machine guarding.
· Use tools or equipment where n'ecessary to avoid contacting pinch
points. .
'A remote sampling device must be used to sample drill cU~irigsnear.:
:rotating tools. The equipment operator shall shutdown;rJia,c.hfoery~ .. ' .. " ..
· the sampler is near moving machinery parts. . . ,.,'. .
"Remove any snag points '. . .' _ . ..••.• : - . .'

· Follow' SafeWorkPractices and.permitsfor,driliirig.proced~reswhen"
working in a(ld aroundthedrillrig~:. .; -'. • . ··r:··· ··.·1

6) P;evi~wwork locations f~r unstatil~/~n·~ven.terr'ain. . .
'.- Ruis;foots, and other tripping hazards should be eliminated from'

around the rotating apparatus to minimize trips and falls when
approachirig the rotating tooling. .'
Use multiple persons and small loads to pack sampling resources to
·remote locations. .
Construct rope ladders and other engineered assistance for
~raversinghills and inclines> 45°.

Other contaminants of concern that may be
encountered based on past practices of
disposal include

Table 6-1 provides additional information
about each of the identified contaminants of
concern.

1,1,2,2-Tetrachloroethane
79-01-6 Trichloroethene (TCE)

2) Transfer of contamination into clean
areas

1) Previous analytical data identified the
following compounds as contaminants of
concern in the groundwater:

Physical hazards:

Chlorinated Solvents -

3) Noise in excess of 85 dBA
.4) Ufting (~traiillmusclepulls)
.' 5) Pinches arid compressions

6):' Slips, t~ps, 'a'nd falls ... '.
:Zf: Am.bientiempe~ature extremes

- '>(heailcold stress). . ..... .' .
,:~j:\lehic~I!i,(ilr1dfOot traffic-

9);~Corit~cFWit~(J.XO ••.• ' ..
", .'. .; ~. ~'. ":-:".

'N~tuialha&,iiJs;' ,..
·-.I!-. '. - .'. -.' .

'1 o)insec.\iailimal bites .and Sti~gs. .
poisonous plants, etc. ....
11 )'Irich~mentweather .

This task also
includes well
development of
existing and
newly installed
ground water
monitoring
wells.

Multi-media
sampling,
including soils
(surface and
subsurface);
surface water,
ground water,
and seeps;
sediments.

·'I~:.:

..\

l~.~T

7) Wear appropriate clothing for weather conditions. Provide acceptable
shelter and liquids for field crews.

8) Traffic and equipment considerations are to include the following:
Establish safe zones of approach (i.e. Mast or Boom + 5 feet). See
Section 9 of the HASP for specinc safety zones and established
clearance recommendations.
All self-propelled equipment shall be equipped with movement warning
systems.
When sampling along roadways, use signs to indicate men oorking as
well flag persons, as necessary. Personnel working in 'and around any.
established traffic patterns should wear high visibility vests to increase'
visual recognition.

9) Work areas are outside of the MGBG where mustard gas bombs were
once buried. Therefore, UXO hazards are not anticipated to be encountered.
However, verification through the Base Contact will be necessary. If any
suspicious items are uncovered or encountered, the area will be marked,
personnel will leave the area, and appropriate site contacts will be.notified.

10) Avoid nesting areas, use repellents approved by the FOL. Report
potential hazards to the SSO.

11) Susoend or terminate operations until directed otherwise bv the SSO.
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Personnel Decontamination

Personal decontamination will vary
based on the type of sampling
conducted. These are as follows:

Sampling surface water,
groundwater. sediments, and
seeps the following provisions will
apply

Upon completion of the
sampling dedicated tubing,
etc. will be bagged for
transport back to the central
decontamination area.

PPE (gloves) will be washed,
removed and also bagged for
disposal.

Handi-Wipes or similar
product will be used to clean
hands prior to moving to the
next location, when access to
soap and water is not feasible

. due .to the Io,cation.

In all-instanceshands and
,face washing. will be

.'" 'cOnduc!ed'upofi arrival back

"<;':;~:;::';~r{j$:~~s~b~~~~

~~~i;;::g~::!mi".ation·...
All equipinentusedin remote.
sampling .16cati.ons wilt be.brought
back to the central
'decontamination area for
decontamination and re-use or
decontamination and' gross
removal of contamination prior to
disposal. '.

Note: Field screening
.instruments will bewrapped to
minimize the necessary
decontamination except for wiping
down parts which are nee:essary to
expose to the external
environment. The equipment
reference above is largely directed
at hand tools.

Decontamination of equipment
(sampling and hand tools) will
proceed as indicated in the
Sampling and Analysis Plan andlor
Work Plan.

"-.::: .

',;":.,

.:: ......".,,'

Groundwater samples

Level 0 protection will be utilized for the
following sampling activities.

Level 0 - (Minimum Requirements)
Standard field attire (Sleeved shirt;
long pants)
Safety shoes (steel toe/shank)
Safety glasses
Surgical style gloves (double
layered or a heavy neoprene or
nitrile glove for protection against
the sharpedge ampoules)
Reflective vest lor high traffic areas
Hardhat (when overhead hazards
exists, or identified as a operation
requirement)
Tyvek coveralls and disposable boot
covers il surface contamination is
present or if the potential for soiling
work attire exists.
Hearing protection for high noise
areas, or as directed on an
operation by ope~ationscenan,0..

,,1,"-

'---.

. ,

" ~

'';~ ......:,
.... o' :" 'j"
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VOCs Screening

A direct reading Photoionization Detector (PID) equipped with a 10.6 eV lamp (Primary), or a Rameionization
Detector (FlO) (SecondarylBack-up), will be used to screen samples and to detect the presence of any potential
volatile organics. Source monitoring of the sample' collection area will be conducted at regular intervals to be
determined by the SSO. Positive sustained results at a source or downwind location(s) which may impact
operations crew will require the following actions:

Monitor the breathing zone of at-risk arid downwind employees.. Any sustained readings (greater than 1
minute in duration) above 5 ppm in the breathing zone of the at-risk employees requires site activities to be
suspended and site personnel to retreat to an unaffected area, notify PHSO.

Work may only resume if airbome readings in worker breathing zone retum to below 5 ppm or based on the
use of identified respiratory protection:

Frequency:

Monitoring will be performed at periodic intervals initially, quarter of the extraction volume is pum~; half the
extraction v~lume is pumped.

Note:. For all newly constructed monitoring wells, the frequency of radiation and CWM monitoring may be
extended, if no contaminants were encountered during the soil boring phase.

TABLE 5-1
'TASKSIHAZARDS/CONTROl MEASURES COMPENDIUM
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Portable Eyewash - As some of the reagent components are irritating and under
extreme conditions corrosive a portable eyewash will be maintained to flush skin
andlor eyes should incidental contact occur. .

5) Sharps - Many of the reagents to be used for natural attenuation sampling are
provided in glass ampUles which require snapping the tip off and invert the ampule
multiple times to mix the sample media with the reagent. To minimize hazards
associated with this task, the following safe work practices will be used:

Invert the glass ampule and place within the sampling stream inside the
collection funnel. Apply pressure to the side when snapping the ampule head,
NOT downward.
The ampule will fill with sample media, leaving a bubble to facilitate mixing.
Place a gloved finger over the opening, invert the ample to mix the sample
arid reagent. This procedure may require repeating several times. Care
should be exercised as not to apply too much pressure which may result in
damage to your glove.
Upon completion, broken ampule shall be rinsed and placed in a hard sided
container for disposal.
If you must go into the disposable items in the trash, make sure you dump it
out'onto a table to retrieve the item you require. Do NOT reach into the trash.
This will prevent sharp sticks in the event someone has mistakenly thrown a
broken ampule away.

Establish a secondary containment (small mortar type tub) to conduct natural
attenuation field screening parameter measurements.

Physical hazards:

1) Use real-time monitoring instrumentation, action levels, and identified PPE to '
control exposures to potentially contaminated media (air, water, soils, etc.) and
reagents used in the natural attenuation sampling process. Generation of dusts
should be minimized. If airbome dusts are observed, area wetting methods may be
used. If area wetting methods are not feasible, activities. must be suspended until dust
levels subside, or until an acceptable alternative control method can be selected. .

The MSDSs for the Natural Attenuation Sampling Reagents will be maintained at
the site. All personnel identified as participating in the Na1ural Attenuation
sampling must review the MSDSs prior to the commencement of that sampling.

2) Decontaminate all equipment and supplies between sampling locations and prior
to leaving the site. See Decontamination of heavy and sampling equipment for
direction in this task.

3) Lifting Hazards- As some of the locations may require carrying sampling
..equipment and supplies the following precautions should be employed:

Use.machi~ery.ormultiple personnel for heavy lifts.
• > Use proper lifting techniques (See Lifting Mobilization/Demobilization, Table 5-

,1). ,. . . ~..'. '
.,I -··l;l~eakioads:.tb:be:tianspoi1ed into'smaller lighter increments.' '. ., .'

:1' 4) '·S.I~~~~;ob1~,.~~1i:h:~i;~;ihl~::~osn~~~~ld~~~a~lli%~~!t~~nf:~Z~~~ess
paths to the eXtent possible;, . . ' . . '" .
U~emUltiple p~rsons and smaliloads'topacksampling resources to remote
locations.' The consequences ofa slip or fall While Carrying a load could
potentially magnify the severityof the outcome. .
Construct rope ladders and other engineered assistance for traversing hills
and inclines >A5°..

"

1,1,2,2-Tetrachloroethane
Trichloroethene (TCE)

1) Previous analytical data identified the
following compounds as contaminants of
concem in the groundwater.
Chlorinated Solvents

Note: Other contaminants have been
identified within the groundwater,
however, the concentrations identified
were not sufficient enough to present an
occupational exposure threat.

79-34-5
79-01-6

During Natural Attenuation sampling
various reagents including, but not
limited to the following, will be used:

Natural hazards:

Physical hazards:
3) Lifting
4) Slips, trips, and falls
5) Sharps

6) InsecVanimal bites and stings,
poisonous plants, etc.

7) Inclement weather

2) Transfer of contamination into clean
areas

- Manganous sulfate
Alkaline iodide azide .

- Sulfamic acid
0.02 N Sodium thiosulfate
Starch Indicator Solution.

- l,10-phenanthroline indicator
. solution .'.

- Ferrous iron Reagent. '
. -" SodiOmlp.<>tassium bicarbonate
•- S6diur.n;8YdrqxidE!·;::;\ir~' '.'
c .Pheriolphthaleiiisoluti9n.. .• i

..·IRef~;'t~;~h~'rJ~n~:~j;:r:~:~b§for .'

specific chemicals.a~~the associated
hazards and required protective

,'measure.s;,.· .

This sampling will
employ
geochemical
analysis of the

. groundwater
samples obtained
to determine
natural attenuation
propensity.

,~..'.. '. '.~.r."';

Natural hazards:

6) Avoid nesting areas, use repellents approved by the FOL. Report potential
hazards to the SSO.

7) Susoend or terminate ooerations until directed otherwise bv the SSO.
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All equipment used in the exclusion zone will require
a complete decontamination between loCations and
prior to removal from the site.

Equipment Decontamination - All heavy
equipment decontamination will take place at a
centralized decontamination' pad utilizing a steam'
cleaner: Heavy equipment.will have the.wheels
and tires c1eaned'aiong With'111iy loose debris
removed,. prior to transporting to the central
decontamination 'area. 'Alisfre vehiCles will have
restricted aCcess to exchision,zones, and have
theirwheelsltires sprayed off'as not to track mud

· onto the roadways ser:vicingthis:installatioii. ,·:T;;·"
Roadways' snail' bt3 'cleared otany·debrisresulting

ir6~~h:,~~S.ite~ctj"ity. . •.....·:·4'<;·;';.. ·· \.
Sampling EqLiipment OecontamlnatiOn'"

The FOL or the SSO will be responsible for
.evaluating equipment arriving on-site, leaving the
site, and between locations. No equipment will be
authorized access, exit, or movement to another
location without this evaluation,

Sampling equipment will bedeconiamiriatedas per
the requirements in.the Sampling' and Analysis Plan

· and/or Work Plan, .

Personnel Decontamination

Personal decontamination will vary based on the
type of sampling conducted, These are as follows:

·Sampling sur1ace water, groundWater, sediments,
and seeps the following provisions will apply

Upon completion of the sampling dedicated
tubing, etc. will be bagged for transportback
to the central decontamination area.

PPE (gloves) will be washed, removed and
also bagged for disposal. '

Handi-Wipes or similar prodUct will be used to
dean hands prior to moving to the next
location, when access to soap and water is
not feasible due to the location.

In all instances hands and face washing will
be conducted upon arrival back at the central
decontamination unit prior to scheduled
breaks and when leaving the site.

Subsurface Soils - Borings and well
advancement .

Screening and Sampling Staff
- Standard field attire inclUding sleeved shirt
and long pants

. - Safety shoes (Steel toe/shank)
- Safety glasses
- Surgical style gloves (double"layered if
necessary)
- Hard'hat (when overhead hazard exists)
- Tyvek@ coveralls; Impermeable garments if
the potential exists for soiling or saturating.
- Hearing protection for high noise areas
- Reflective vest for traffic areas

Driller and Driller Helper
.. Standard field attire including sleeved shirt
and long pants
- Safety shoes (Steel toe/shank)
- Safety glasses
- Nitrile gloves
- Hard hat (when overhead hazard exists)
- Impermeable oute~armentssuch as PVC
Rain-suit.or Saranex ,PE coated Tyvek@ due
to contact With contaminated tooling. Tyvek@
coveralls With Butyl sleeves and apron is'
jlcCeptable due to. f:1eat stress.
·~.-Hearirigprotection.for high noise areas
... RefleCtive vest fpr traffica~s '

Level C - (Minimum Requirements) Initiated

.: .~:

. .,,:'"

·~6~jl1lElS~i~W()~p~rrnit(S)f9rthis~skWiIl "
·be· isSued atthe 6egirining o(eacJ:1'day io:address'

• the. taskS plann~ for that day.. ASPart of this
>iask;cadditionaIPPEmaybeassigned to (eflect
'site-speCifiC'<:onditibnsor sPOOai considerations .
or col'ldltions associated with any identified task.

, ProtectiVe'levels may require' modification should'
this iCtivitybe required to be conducted within a

· controlled zone due to an on-going operation,

.",

:.' ,

..

..: .....

Work may onty resume if airborne readings in worker breathing zone retum to below 5 ppm or based on the use of
identified respiratory protection.

.-: •...

Monitor the breathing zone of at-risk and downwind employees. Any sustained readings (greater than 1 minute in
duration) above 5 ppm in the breathing zone of the at-risk employees requires site activities to be suspended and
site personnel to retreat to an unaffected area, notify PHSO. .

.~.'..

Site contaminants may adhere to or be part of airbome dustS or partiCUlates generated during site activities. Generation
of dusts should be minimized to avoid inhalation of contaminated dusts or particulates. Evaluation of dust concentrations
will be performed by observing work conditions for visible dust clouds. Potential exposure to contaminated dust will be
controlled using water suppression, by avoiding dust plumes, or evacuating the operation area until dust subsides.

VOCs Screening

A direct reading Photoioni~tionDetector (PID) eqUipped"with a 10.6 eV lamp (Primary): or a Rameionization Detector
(FlO) (SecondarylBack-up), will be used to screen samples and to detect the presence of any potential volatile organics,
Source monitoring of the sample collection area will be conducted at regular intervals to be determined by the SSO,
Positive sustained results at a source or downwind location(s) which may impact operations crew will require the following
actions:

Well Construction Materials
Bentonite
Grout
Filter Sand

Chemical hazards:

2) Transfer of contamination into
clean areas or onto persons

79-34-5 1,1,2,2-
Tetrachloroethane
79-01-6 Trichloroethene (TeE)

Chlorinated Solvents -

1) Previous analytical data identified
the following compounds as
contaminants of concem in the
groundwater.

Table 6-1 provides additional
intormation about each of the
identified contaminants of concem.

10) Insect/animal bites and stings,
poisonous plants, etc.
11) Inclement weather

.. Natural hazards:

1) Use real-time monitoring instrumentation, action levels, and identified PPE to
control exposures to potentially contaminated media (air, water, soils, etc.).
Generation of dusts should be minimized. If airbome dusts are observed, area wetting
methods may be used. If area wetting methods are not feasible, activities must be
suspended until dust levels subside, or until an acceptable altemative control method can
be selected. .
·Verify monitoring well construction materials (grout, bentonite, sand, and decontamination
solutions) MSDS are included in Hazard Communication Program. Ensure personnel
constructing wells have reviewed the MSDS and understand potential health effects.
2) Decontaminate all equipment and supplies between boreholes and prior to leaving the
site, Wrap all portable equipment to be transported across clean areas of the site to the
central decontamination' pad,
3) All equipment will be:
• Inspected in accordance with Federal safety and transportation guidelines, OSHA
(1926,600.601.602), and manufacturer's design. All inspections will be documented
using the Equipment Inspection Checklist. .
- Operated and supported by knowledgeable operators, and ground crew.
- Used within safe work zones, with routes of approach clear1y demarcated. All
personnel not directly supporting this operation will remain at least 25 feet from the
point of operation. See Section 9.0 of this HASP. This will be the area identified as the
exclusion zone,
In addition to equipment considerations, the following safe operating procedures will
be incorporated: .
- HydraUlic masts or other projecting devices shall be at least 20 feet from overhead
power sources and a minimum of 3 feet from underground utilities.
- Hand signals will be established prior to the commencement of the operation.

Physical hazards: ' - A remote sampling device must be used to sample drill cuttings near rotating.tools
• - Only manufacturer-approved eqlJipment 'may be used in conjunction with equipment

3) Heavy equipment hazards repair procedures (e,g" flight connectors). '
(pinch/COl11pressions points, rotating - Work areas will, be kept clear of clutter..:· ," . '. , '. c'

.'equipnient, hydraulic lines, etc.) .• Secure alilopse articles to avoid possible entanglement during coring ilctiyiti~s:'; ,
A). Noise jn eXcess 0185 dBA.. ~ All self"propelled equipment .shaH be eCjuipped with movement warninQ:sYsieii1~':<.,
,'5>: Energiz~~ystems (cpntactwith .', All'personnelwilrbe instructed)~thelocational1c!op'erationsqf theemergeflGYshutc .'
undergrounCt'oroilei'head utilities)' '. offdevice(s): J'his aeVice·.willl:ieiested;initially(andthenp~riodfcaIlY)tci'ensui'e its ;:",
6) "Liiting'Cstrainlmuscieiiuilsj':' operationillstatus.C:;'· '.:' . . ',.< . ", '

-7)' Slips;-irips: and falls ':" '. ':. . ' , - Areas will be inspected prior to the movement of the drill rig and suppOrt vehicles io'. '
,8).·Vehic~I~(ari,~ focit traffic, .'" . eliminate a~y physi~1 hazard~. Thiswillge.the responsibility of the FOt:: indiO!~-.~
"9) Ambient temperature extre'mes -' The dnll ng and'sypport vehicles wIlI.be moved no c1.oser than' 3 feet to unsuPPClrted "
'~(heat/cold stress)'.' . ',' . side-walls'of excavations and embankments. Available outriggers or other supports. ":.::
.~ 10) Flying projectiles· . will used on steep terrain. .. . ' . " , ' " , ." ";
; 11) ContactwithUXO 4) Hearing protection will be used during all subsurface activities" using drill rig when nciiSe,,!:
" levels are between 87 and 92 dBA (during operation). Boundaries will be established to'

limit noise hazard. Height of the mast + 5 feet or a minimum of 25 feet is normal. ,.
Excessive noise levels are being approach when you have to raise your voice to talk to
someone within 2 feet of your location. .
5) All drilling activities will proceed in accordance with the Utility Locating and Excavation
Clearance SOP, All utility clearances will be obtained, in wri1ing, and locations identified
and marked prior to' activities. Overhead utilities will also be identified, . .
6) Use machineryor multiple personnel ior heavy lifts. Use proper lifting iechniques.
7) Preview work locations for unstable/uneven terrain. Some locations are on steep
terrain that pose fall hazards and instability of equipment.
8) Use traffic-waming signs, flag persons, and high visibility vests as determined by the
SSO when working in or along traffic thoroughfares. .
9) Wear appropriate clothing for weather conditions, Acceptable shelter and liquids for
field crews.
10) Wear eye protection and hard hat when the drill rig is operating. Restrict all
others from the area.

11) Work areas are outside of the MGBG where mustard gas bombs were once
buried. Therefore, UXO hazards are not anticipated to be encountered.
However, verification through the Base Contact will be necessary. If any
suspicious items are uncovered or encountered, the area will be marked,
personnel will leave the area, and appropriate site contacts will be notified.
leave the area and notify appropriate site contacts,
12) Avoid nesting areas, use repellents: Report potential hazards to the SSO,
Relative to the time of the year this operation is conducted, certain natural hazards
may have little bearing. • .
131 Suspend or terminate operations until directed otherwise bv SSO.

,'..' ,

.:.:

::,:,,:.,

~.

Monitoring Well
Installation

These tasks will be
accomplished using
the following
methods:

Monitoring Well
Installation

Drill Rig
(Hollow Stem
Auger)

••

\;.:.,:?:,".:.

" "l~
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Personnel Decontamination - A structured
decontamination is not required as the· likelihood of
encountering contaminated media is considered remote.
However, survey parties should inspect themselves and
one another for the presence of ticks when exiting wooded
areas, grassy fields, etc. This action will be employed to
stop the transfer of these insects into vehicles, homes,
and offices.

Surveying activities shall be performed in Level 0 protection

Level 0 Protection consists of the following:
• Standard field dress including sleeved shirt and long pants
- Safety shoes (Steel toe/shank)
- Safety glasses, hard hats (if working near machinery or within
brushy areas) '-0,

- Snake chaps for heavily wooded area where encounters are
likely.
- Tyvek coveralls may be wom to provide additional protection
against poisonous plants and insects, partiCUlarly ticks. Work
gloves may be wom if desired.

No air monitoring is needed given the
unlikelihood that airborne contaminants
will be present. The potential for
exposure to site contaminants during
this activityis considered minimal. As
most of this activity is conducted either
before or after the intrusive aspect of
this operation, therefore, minimizing
potential exposure.

TABLE 5-1
TASKSIHAZARDS/CONTROL MEASURJ:S COMPENDIUM

NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA
PAGE60F7

. 2) Wear appropriate clothing for weather conditions. Acceptable shelter and
liquids for field crews.
3) Suspend or terminate operations until directed otherwise by SSO

4) Avoid nesting areas, use repellents. Report potential hazards to the
SSO. Relative to the time of the year this operation is conducted; certain
natural hazards may have little bearing.

1) Preview work locations and site lines for uneven and unstable terrain.
. Clear necessary vegetation, establish temporary means for traversing

hazardous terrain (i.e., rope ladders, etc.)

Physical hazards:

Natural hazards:

1) Slips, trips, and falls

2) Ambient temperature extremes (cold stress

Significant exposure to site contaminants is anticipated to be
unlikely given the nature of this task.

Surveying 
Geographical

3) Inclement weather

4) Insect/animal bites or stings, poisonous plants, ·etc.

Note: The Safe Work Permit(s) for this task will be issued.at the
beginning of each day to address the tasks planned for that day.
As part of this task, additional PPE may be assigned to reflect site
specific conditions or special col1siderations or conditions : \
associated with any identified task. Protective levels may require
modification should this activity be required to be conducted within
a controlled zone due to an on-ooino operation.

.:".
'..... ;.
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Chainsaw operations

Note: A variety of plant species (i.e., poison ivy,
poison oak, etc.) will cause allergic dermatitis in
some persons. Care should be taken to apply
barrier guards/creams to exposed skin, and
wash with cool water to remove associated oils
derived from contact with these plants. This
precaution is recommended when these plant
species are identified within the area of
operation.

It is not anticipated that site personnel engaged
in this task will encounter any of the associated
site contaminants. Therefore, personnel
decontamination will consist of

Equipment drop
Remove disposable outer protective
garments as applicable
Wash hands, face, and exposed skin
areas, leave contamination reduction zone

As this activity may have personnel'entering
and VoKlrking in high brush, field personnel
should ,perform avisual inspection of'
themselves'and partners qftheir outer garments :
for ticks. A doser SE1!f inspection ,shq\lld be <"

• performed when showering for any insects,. "
, ~ich may have 9ptten··imderyourciothingaiuL
. attached to your bOdy: Are1i\S to chEi<;k c1ose!y

are those which are more moisture laden~ inside '
socks, groin area, ann-pits,etc. .

---". -, .

Note: The safe Work p'~rmit(s) for this
task (see Attachment IV) will be issued
at the .beginning of each day to address
the tasks planned for that day. As part
of this task, additional PPE may be
assigned to reflect site-specific
conditions or special considerations or
conditions associated with any identified ,
task.

Chainsaw/Chipper Operation

Tyvek coveralls (Based on site
conditions, time of the year,etc.)
Field attire (Long sleeve shirt; long
pants)
Safety shoes (Steel toe/shank)
Work gloves
Safety glasses (with face shield for
highly overgrown areas or where
hazards to the face are
present/created)
Hardhat (when overhead hazards
exists, or identified as an operation
requirement)
Snake chaps for heavily wooded
area where encounters are likely.

Level D - (Minimum Requirements) For
vegetation clearance activities:

Hand tools (Brush hook, machete, etc.)

The removal of vegetation is anticipated
to be initiated in a modified Level D
protection.

'. Same as above
,·.Chain saw chaps

Screen visor ...
'. "",., :fHearing Protection

,";-;

Chainsawand chipper
operations exceed 85dBA,
therefore no additional noise
dosimetry will be conducted to
further quantify noise sources.

Based on historical information
.and the type of activities and
the contaminants of concern, it
is not anticipated that field
crews associated with this task
will be overexposed to any of
the site contaminants.

1) There are inherent hazards associated when VoKlrking with chainsaws and chipper in the removal and sizing of v.K>od and vegetation.

Chipper Safe Work Practices:

To protect VoKlrkers from being caught by the chipperfeed mechanism, employers should ensure the following:

All safety devices and controls, such as emergency shut-off devices, are tested and verified to be functioning properly before the chipper is
used. '
Workers are trained in safe work procedures, including operating wood chipper safety devices and safety controls. These' procedures should
be based on the manufacturer's recommendations for each machine.
At least two workers are in close contact with each other when operating the chipper.
Workers wearclose-fitting clothing, gloves without cuffs, trousers without cuffs and skid-resistant foot wear. Clothing should be kept tucked in.
Worker's hands and feet remain outside the infeedhopper.
Workers feed brush and limbs into the infeed hopper butt end first.
Workers feeding material are positioned at the side of the machine to allow quick operation of the emergency shut-off device and minimize
risk of entanglement in branches. Because of differences among machines, the'manufacturer's operating manual should be consulted for
guidance. Safe feeding of some disc-type chippers requires the worker to be on the right side.

. Workers walk away once the feed mechanism has grabbed the material.
Workers lay short material on top of longer material that is feeding or use a longer branch tei push it through the infeed hopper.
Workers load small raked-up material such as twigs and leaves directly into the chip truck or in trash cans or bags instead of feeding it into the
chipper.' ' .
Workers keep the area around the VoKlod chipper. free of tripping hazards.
Workers wear hard hats, eye protection, and hearing protection.

To proteclworkers against being struck by flyin'g hoods covering chipper discs or drums, employers should ensure the following: .'

Wood chippe'rs' areinspeCled eaChworl<i'ng ·.day.before startup for defects such as broken or missing hood latches and pins or cracked and..
worn hinges.,Broken,,·damaged, .or missing lllaGhine components should be repaired or replaced before the machine is plac!J(1 In seivice;:; ;
The.hOOd'6civ~iirig the chipper knives is'cdrilpleteiy closed arid ;latched,according to:rrianufacturer's recommeridalioiisbeforestartilig the, '

,.!iiaqtiine::.' :. .,:': .:: '.,:. ">:"'.'~: :'" ,::"';:.': .:> ••• "<. ,.':, ,...:.. .'. ::"':'. .: ':".
.... Be!or~processtng, malen~landunles~ the. ma,nufactur.erre~ommE;!ndsothelWlse;·lhe:.machme IS·,runat.thelowestposslble,~peed:whllE1',:' "

'I 'i'~Qrker~;listenJornoisethatfTIigl1ri'1d~cat~brdkeil~rloosefnaphlne:parts:'~furiusuaJnoise:js ?etecteq;the'~achine's~ouldb~shutdoWn:,·
. co.. ', Immediately.aod evaluated by acompetent.person. If'necessary, the machme should'be repalred'beforebemg'placed Inservlce..

~' ,.; .All inlemal machine parts;have come to acomplete stopb~foretheh06d'covering the chipper disc or drum is opened.

,

'.:.'

. ,.:.....

Ensure all machine guarding is in place and functional
Ensure all protective gear is properly employed (i.e., chainsaw chaps, helmet, visor, hearing protection, etc.)
Ensure the chain is properly adjusted and sharp
Ensure operators are knov.Aedgeable in the operation of the chainsaw and the procedures for falling large trees
Place the saw on the ground, foot on pad, hand on control bar, brake is in place to start
Ensure ample clearance when falling trees.ove(10 feet in height
Provide a clear escape route when falling trees of substantial height

Physical hazards:

Significant exposure to site
contaminants is not anticipated given
the nature of this task.

1) Power equipment hazards
Struck by flying debris
Caught by rotating mechanisms
Entangled inthe vegetation
introduced into the feeder
Loose clothing entangled in the,
feeder

2) Cuts (or other injuries associated
with hand and power tool use)

3) Slips, trips, and falls.

:7) InsecVanimalbites 6rstings,"
'!ppiSOnO~s'pia.iits; ~tc.:· .

4) Ambient temperature extremes
(heat/cold stress)

5) Noise

':Natural hazards:

6) 1~c1e~eniw~"ther

;;:-

2) All tools will be inspected prior to use for broken components, insure guarding is in place and functional,' and suitability for use.
All personnel not directly supporting this clearance activity will remain at least 25 feet from the point of this operation.
Work areas will be kept clear of clutter.
Brush should be cut for lines of sight as close to the ground as possible to eliminate puncture and trip hazards. All brush should be cleared from
sight path where persons will have to travel. \
Brush hooks, machetes, chain saws, and other tools should be kept sharp to provide ease of cutting. Broken or loose handles should be repaired
prior to use.
Falling larger trees (>4 inch girth) requires a tv.K> man operation. All chipping operations require tv.K> men VoKlrking closely with one another.

3) Preview work locations and site lines for uneven and unstable terrain. Clear necessary vegetation, establish temporary means for traversing
hazardous terrain (Le., rope ladders, etc.)

4) Wear appropriate clothing for weather conditions. Provide acceptable shelter and liquids for field crews. Additional information regarding heat/cold
stress and other assorted natural and physical hazards are provided in the HSGM.

••
5) The various motorized equipment including chainsaws and chippers are extremely noisy. Levels anticipated range between 97 and 108 dBA,
therefore, will require tlie use of hearing protection. .

6) Suspend or terminate operations until directed otherwise by SSO

7) Avoid nesting areas, use repellents. Report potential hazards to the SSO.
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6.0 HAZARD ASSESSMENT

The following section provides information regarding the chemical, physical, and· natural hazards

associated with the sites to be investigated and the activities that are to be conducted as part of the scope

of work. Table 6-1 , which is included as part of this HASP, provides information on potential chemical

contaminants, including exposure limits, symptoms of exposure, physical properties,ahd air monitoring

and sampling data.

6.1 CHEMICAL HAZARDS

The potential health hazards associated with work to· be conducted at NSWC Crane include inhalation,

ingestion, and dermal contact with contaminants that may be present in ground water and shallow soils.
, .

.Based on the site history and prior sampling. efforts, the following have been identified as the primary

classes of site contaminants, including the specific compound(s) of interest:

. . . .'

• Volatile Organic Compounds' (VOCs), primarily chlorinated solvents. include the following substances -,t ". \.;

.......,.

·"··GASNo.

79"34~5
·..7~~01-6:

Substance ..

1,1;2;2-Tetrachloroethane
Trj¢hloroetl:le.n~ (TCE).

'c ,,'" • .. • .\

•

Table 6-1 provides information on these compounds and individual substances likely to be present at the

sites to be investigated.. Included is information on the toxicological; chemical, and physical properties of

these substances. It is anticipated that the greatest potential for exposure to site contaminants is during

intrusive activities (soil borings, 'sampling, etc.). Exposure to these compounds is most likely to occur

. through inhalation or dermal contact of contaminated soil or water, or through ingestion via hand-to-mouth

contact during soil disturbance activities. For this reason, PPEand basic hygiene practices (e.g., washing

face and hands before leaving site) will be extremely important. Inhalation exposure will .be avoided by

using appropriate PPE and engineering controls where necessary.

Other sourcesof potential chemical exposure 'are decontamination fluids (e.g., Liquinox, isopropanol), and

analytiGal preservatives. For any substances brought ontothe.site, the SSO is responsible for instituting a

site-specific Hazard Communication Program and for collecting the appropriate Material Safety Data

Sheets (MSDS) from the chemical manufacturers/suppliers. The SSO is also responsible for completing

the Safe Work Permit for the decontamination task using the appropriate MSDS and for reviewing the

contents of the MSDSs and Safe Work P~rmit with anyone who will use these substances.
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•

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

In addition to the chemical hazards discussed above, the following physical .hazards may be present

during the performance of the site activities.

• Slips, trips,andfalls

• COts (or other injuries associated with hand tool use)

•• Lifting (strain/muscle pulls)

• Ambient temperature extremes (cold and heat stress)

• Pinches and compressions

.• Heavy equipment hazards (rotating equipment, hydraulic lines, etc.)

• Energized systems (contact with underground or overhe.ad utilities)

• Vehicular and foot traffic

• Contact with Unexploded Ordnance (UXO)

• Noise in excess of 85 dBA

'. . flying projepWes .
. , . : ~: .

:t··

·:-·<I~formation.onthe·a:ss()ciat~c(controlmeasure~':fdr-'th'eS'eh~ard~are discussed in Table' 5~10t. this •. :.:.:'~
.. '.·.::·//H~SP:'Someof ~h~S~h~i~'rds~and'th~':a~s6ciat~d:d)iltrol:m~asures~rediscus~~dh~IOw/,/ . ","'. : ..'... " .,', .....•. '

..:.... . : ", ,. ';.- \'.~' ,\:":-·<\'·"·;:,';:"l-i.;'·- . -.. .\.'):(~\{:'<":" ,.. '. -' .
. .... ......:

'6.2.1
. : . . . '. . ' .

.' Slips, Trips; and Fails

Conditions such as steep terrain and/or heavy vegetation may create an increased potential for slip, trip,

and fall hazards.

.• The .safest approach to sample points will be identified and cleared to permit field crew access to

sample locations.

.• . Establish anchor points and rope handrails for traversing/ascending/descending angles and slopes

greater than 45% grade.

• Footwear with an adequate traction.

• Prepare work areas by removing tripping hazards (ruts, roots, debris). This is especially critical

around rotating equipment, where a fall into the rotating apparatus could be life threatening.

6.2.2 Cuts or Other Injuries Associated with Hand Tool Use

. The clearing of brush and vegetation will be performed using hand toofs that may include machetes, brush

axes, chainsaws and chippers. Chainsaws and chipper operations are discussed in detail in Table 5-1 . •
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However, the use of hand tools has only briefly discussed. The control measures presented below will

help minimize the potential for physical and cutting hazards.

. .
• Wear leather or heavy cotton work gloves when using tools to protect against blisters, cuts, or other

hand injuries.

• Wear eye protection (safety glasses with side shields) to protect the eyes from twigs, sticks, or flying

debris.

.' :..~ .

.,.. : :....

... : .....

",~":'- : .'
"'"., ...':!.... " .',.... .'

..' Contact With .UXO .

Clear the immediate cutting area of all personnel (radius of the tool swing area).

•. .Wear long pants and long-sleeved shirts to protect against abrasions.

Wear hard h'ats if work will involve areas with overhead hazards (e.g., overhanging branches).

Wear sturdy work boots.

Inspect all hand tools [Le., shovel handles (cracks, splinters, etc.), brush hook handles and blade

attachment points, etc.) .

Ensure all hand tools are sharp to facilitate cutting action. This will avoid persons fotcing the tool to

cut and increasing potential hazards.

Use the: proper tool for the intEmded ·purpose. This to wil:!avoi<;l potential injury possibly created·

". throughimproper:use. . '.. .

•
•

•

.'.

...

..

',:

,..•..";'. . .

uxo' hazards are unlik~IY to' be encountered at the proposed. areas where site investigations for this

scope of work are to be ·conducted. However' give~ the prior uses of the site and areas nearby the

'proposed investigation areas, there is a possibility that UXO m'ay be encountered during operations. All

activities will be conducted consistent with the UXO procedures and SOP.

• ·In general, field personnel will practice UXO avoidance techniques.

Do notpick~up or kick any unknown materials.

Notify the EOO Specialist if you encounter unknown materials.

Where the potential exists for UXO materials the EOO Specialist will clear all access routes and

work areas.

• To minimize the risk of a UXO encounter, areas to be investigated will be cleared by the Base contact

to verify that no UXO hazards exist.

• Although unlikely, if UXO·hazards are determined to be a concern, the borehole will be cleared down

to a depth of two (2) feet and a magnetic gradiometer (down-hole instrument) or similar instrument will

• be lowered into the hole to clear the' borehole. This clearance procedure will continue until the
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borehole has been cleared to a depth of ten (10) feet. This will be accomplished by hand.

Advancement through mechanical means may proceed within a two foot radius of the clearance

boring. •
The site-specific training in avoidance techniques and safe work practices will be discussed in detail

during site-specific training. ,

6.3 NATURAL HAZARDS

, , 'Insectlanimal bites and stings, poisonous plants, and inclement weather are natural hazards that may be '

,,' present given the location of activities to be conducted. As previously discussed, some portions of the site

'include vegetated areas which increases the potential for field crews to encounter ticks, bees,

mosquitoes/insects, snakes, and poisonous vegetation.

"

6.3.1 Insect Bites and Stings

• :-:••:....... : c" • ~':"

'.- ' .. ;. ;:.

Jnsectlanfmal'bitesand stings ~re :difficult 'to,contrbl,given the Climate andenvirorimental setting'of,NSWG'

'>::;';:G~ane,.'However~''inan'effoit.to: mini~ize this hazardth~'iollowing controLmeasures will be implemented, ' ";

wh~repo~sible.,' , ',' ' " ," 'i, ',:, ','>" ,':;:"

','; ,,:~~.: , ,CommerCially available bug'sprays arid 'repellents wii,'beused wheneve'r'possible .:.. Pesticides analytical

, screen'ing i'ncludes chlordane, endrin, lindane: ~ethbxy6hior,'t~i~phene and heptachlor. Commercially. ' , ~ , . .

available repellants may be used providing they don't cbntain, substances which appear on the analytical

, list for pe~ticide anaiysis. Products such as DEET should not be applied directly to the, skin due to

potential irritation. This product, when permitted for use, should be applied over clothing articles.

~/ . '... '.-

't' .

• Where possible, loose-fitting and light-colored clothing with long sleeves should be worn. This will also

aid in insect control by providing a barrier between the field person and the insects and to provide easy

recognition of crawling insects against the lighter background. Pant legs should be secured to the work

boots using duct tape to prevent access by ticks. Mosquito nets are also recommended for use when

commercially available repellents are not permitted.

• Clothing/limited body checks for ticks and other crawling insects should be conducted upon exiting

heavily vegetated areas. Workers should perform a more detailed check of themselves when showering

in the evening. Ticks prefer moist areas of the body (arm-pits, genitals, etc.) and will migrate to those

, locations.

•
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• The FOUSSO will preview all access routes and work areas in an effort to identify physical hazards

including nesting areas in and around the work sites, These areas will be flagged and communicated to

all site personnel.

• The FOUSSO must" determine if site personnel (through completion of Medical Data' Sheets), suffer

allergic reactions to bee and other insect stings and bites. Field crew members who are allergic to bites

should have their emergency kit containing antihistamine and a preloaded syringe of epinephrine readily

available.
. '

Any allergies (insect bites, bee stings, etc,) must be reported on the Medical Data Sheet and to the SSO.

Tick and Mosquito Transmitted Illnesses And Diseases

-.--.;', ........,.. ,
. '. ". " ~ .. '

·~i· ~.'',~ .": '.
~" .

Ticks and mosquitoes have been identified in the transmission of diseases. including Lyme's disease and

'. malaria.. Warm months (Spring through early' Fall):are the- most predominant time for this hazard.

.'; Information concerning Lyme's Disease . inCluding recognition, evaluation, tick removal, and· control is
'. ~ ":provid~d in 'theHSG;M.· ::(',:. "':'.<:

',.,:.:-:.•.~...

"

. . .
..:,Malaria.may occur whE3n R;rn9sQuitOor:otherinfect~d. in,sect~u9ks: bloo~Aroman.infec~edperson;and the'

'~in.seGtb~comes th~ ~arrier ~binfe.cfothe~ho~tS.·The·:pa;~$it~·r~p~6~~c~~:~i\hiri·"ib~m~squito;'aridis then.'

:p~ssed.~n td another ~e~s~n :ihrough the bitingattiori.··Ac:ut~sympt6'~s~)hclude~~'iII~accomp~niedby fever

;:~nd general flulike iymptoms: This generall/terminates'in a s~~~ting-~tage~ These symptoms may recur

every 48 to 72 hours.

6.3.2 Snakes and Other Wild Animals

Indigenous animals including snakes (poisonous and non-poisonous varieties), raccoons, and other

animals ~ative. to the region may be present at the site. These animals may be encountered if work

'locations encroach on nesting or territories claimed by these animals;

To avoid the obvious hazards conveyed as part of a direct encounter, the following actions will be taken to

minimize impact on the field crews and/or operations. The FOUSSO will preview access routes and work

locations for nesting areas or signs of animal activities (tracks, foraging areas, etc.). All identified suspect

areas will be communicated to the field crews. Shake chaps will be required as a precaution.

•
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Snake Bites •All initial efforts will be directed to avoid, where possible, nesting and territorial areas. However, should

field personnel come in contact with these animals and receive a bite, the following actions are necessary.

e Obtain a detailed description of the snake. This and· the bite mark will enable medical personnel

administering medical aid to provide prompt and correct antidotes, as necessary.

,
!t Immobilize the bite victim to the extent· possible. Physical exertion will mobilize the toxins (if

poisonous varieties)fro!l1 the bite point systemically through the body.

eApplya pressure wrap (for extremities), just above and over the bite area. With a couple wraps of the

pressure wrap in place over the bite area, apply a splint, and continue the application of the pressure

wrap.. The purpose for the splint is to restrict the movement of the extremity, this along with the

pressure wrapwill aid in restricting the toxins frqm leaving the site of the bite.

.,. .. -
•:. ;". • I"

.;'·::Vari9Li~ plC1-nts ·whi~h. <;:aricauseallergic reactions 'may be encou~tered·;d4ring field. work.. · :These include,

.. ·P~iS:O~ 'i'(y,·poison ~ak, and poison sumac.· Contact with these Plants~~y oc~~r When clearing vegeTation-----·--

.for access to work areas, or as a result of ~ovement through these plants. An irritating, allergic. reaction

can occur after direct contact with the plant or indirect contact through some piece of equipment or

clothing article. Oils are transferred from the plant to exposed skin, clothing, or piece of equipment. The

degree of the irritating, allergic reaction can vary significantly from one person to the next.

. ~ .. See~medical·attenti6n:immediateIY.
: :.:

'.' .

,-to"

. ...": :. ~~. " -.

";.- .. '.

.';:; ," : "':. .J..

"',' ."; .

:- ..... ,.

Protective measures to control and minimize the effects of this hazard may include, but not be limited to,

the following:

e Identify plants for field personnel.

Poison Ivy - Characterized by climbing vines, three leaf configuration ovate to elliptical in shape,

deep green leaves with a reddish tint, greenish flowers, and white berries.

. . .
Poison Sumac - Characterized as a tall bush of the sumac family bearing compound leaves (7-13

entire leaflets), branched from a central axis, drooping, with aXillary clusters of white fruit:

However, these white fruits and berries may exist only during pubescent stages. •
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Poison oak - Characterized as similar to poison ivy consisting ofa shrub, stems erect, 0.3 to 2.0

meters tall, leaflets consist of' broad thick lobes coarsely serratedconfrguration, denser at the

base, less so than the top.

Protective measures may include wearing disposable garments such as Tyvek when clearing brush.

These may be carefully removed and disposed of along with any oils accumulated from the plants.

Personal Hygiene - The oils obtained from the plants will only elicit an allergic response when the

person's bare skin layer is contacted. This can be aggravated when skin pores are open (perspiring),

or through breaks in the skin such as cuts, nicks, scratches, etc. This can also be accomplished

. when using excessively hot water for cleaning the skin, which also causes pores to open. Prior to

break time, lu~chtime,etc.personnel should wash with cool water and soap to remove as much of the

. oils as possible. In heavily-vegetated areas of these plants, additional measures including barrier

.cream~ and blOCk~ may be used to prevent the oils 'fro~accessing and pen~t~ati~g the skin.

';~; 'r'. ..._ .

All of:these:plants •presentanairbornesensit'izationhazard when burned..This is .nona.occur as part of '.:

.·thi~·s~6p~oi :W6rkan'qthe~efo·r~~iII.n6t beaddr~ssed~" >. ." ... , .' '" ; .~.,", ;',:". ,.
....•......
'. .

. '" . ::- .:..,.< . ~;.. !

. ,,-.. "

IriclementWeather

, ~".
',.,:-.; .

. ". ~

~ ". " .' ". . .' - '.' "' ..

'.,:.. .

•

Project tasks uhder this Scope of Work will be performedoutdoors. As a result, inclement weather may

be encountered. In the event that adverse weather conditions arise (electrical storms; hurricanes, etc.),

the. FOL and/or the SSO w'i11 be responsible for temporarily suspending or terminating activities until

hazardous conditions no longer exist.
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CHEMICAL, PHYSICAL,.ANDi"o>((C()LOGtCAL DATA
NSWC CRANE; CRANE~;INDIANA .

. .:". ',"" '.::.';::1' ..:"'!:' '...

Recoin'mended glove: Butyl rubber
4.6 hrs; solileni dipped, unsupported.
PV alcohol >8.00 hrs; Teflon>15.20
hrs; ':. .

Viton·>/i.oo hrs

;11{~ll~! _j{ 'I-i".,..

'''"1;:,;:X:ii.::~ii'if>~.,);iiiJ1;fllg~~Wtl1!!iiTi
.. Air sample using OSHA: 5ppni:' ;Odor trreshold for this. substance is 7.3

charcoal tube; (skin)' ... ': PP'in;.~ThisJevel.in comparison to the
carbon disulfide :, T~V'is corisidered poor. Air purifying
desorption, GC/FID ACGIH; elements (organic vapor/acid gas) are

FID: 100% Idetection. Sampling NIOSH: re'commended for. escape purposes
response with FID. and analytical 1 ppm (skin) ·only. Corribination units (APR/airline

protocol in . respiraton.are recommended for
accordance with IDlH: 100 working in concentrations in excess of
OSHA Method #07, ppm the TlV. .
or NIOSH Method
#1003.

Boiling Pt: 296°F; 14?OC
Melting Pt: -33 to -47°F; -36 to -43.8°C
Solubility: 0.3%
Flash Pt: Not available
lEl/lFL: Not available
UEUUFL: Not available
Vapor Density: Not available
Vapor Pressure: 9 mmHg @ 86°F; 30°C
Specific Gravity: 1.59 @ 77°F; 25°C
Incompatibilities: Strong oxidizers,
alkalis, fuming sulfuric acid, and
chemically active metals. When heated
to decomposition temperatures will emit
ioxic fumes of chlorine.
Appearance and Odor:
Colorless to pale yellow liquid with a

unaent chloroform like odor.

Overexposure may result in CNS
ellects including depression,
sleepiness, hallucinations,
distorted perceptions,
tremors(fingers), and stupor
(narcosis). Systemically,
symptoms may result in nausea,
vomiting, abdominal pains, and
cramps. May also irritate the eyes,
skin, and mucous membranes.
Chronic exposures may result in
dermatitis, enlarged tender liver,
jaundice, hepatitis, kidney, and
lung damage.

Trichloroethylene 79-01-6 PID: LP. 9.45 eV,
High response
with PID and 10.2
eV lamp.

FID: 70%
Response with
FID.

Air sample using
charcoal tube;
carbon disulfide
desorption; Sampling
and analytical
protocol shall
proceed in
accordance with
OSHA Method #07,
or NIOSH Method
#1022 or #1003.

OSHA: 50
ppm
200 ppm
(Ceiling)

ACGIH: 50
ppm 100 ppm
STEl

NIOSH: 25
ppm

IDlH: 1000
ppm

'Inadequate - Qdor threshold 82 ppm.
APRs.with organic vapqr/acid gas
cartridges may' be uS,ed for escape
purposes .. ·. ';.. . '.
Excee,dances:oiler the exposure limits
require the use cif positive pressure
demand supp.lied air respirator.

Recommended groves: PV Alcohol
unsupported>16.00.hrs; Silver shield
>6.00 hrs;:Tei!.ilJJ >211.00 hrs; or Viton
>24.<J0 hrs; Niirile (Useable time limit
0.5·hr, complete submersion for the
nitrile selection)' :

',":

Bolling Pt: 188°F; 86.7°C
Melting Pt: -99°F; '73°C
SolUbility: 0.1 % @ 77°F; 25°C
Flash Pt: 90°F; 32°C
LEULFL: 8% @ 77°F; 25°C
UEUUFL: 10.5 @ 77°F; 25°C
Vapor Density: 4.53
Vapor Pressure: 100 mmHg @ 90°F; 32

°c
Specific Gravity: 1.46
Incompatibilities: Strong caustics and
alkalis, chemically active metals ( barium,
lithium, sodium, magnesium, titanium,
and beryllium)
Appearance and Odor:
Colorless liquid with a chloroform type
odor. Combustible liquid, however, burns
with dillicultv.

Central nervous system effects
including euphoria, analgesia,
anesthesia, paresthesia,
headaches, tremors, vertigo, and
somnolence. ' Damage to the liver,
kidneys, heart, lungs, and skin
have also been reported. Contact
may result in irritation to the eyes,
skin, and mucous membranes.
Ingestion may result in GI
disturbances including nausea,
and vomiting
NIOSH lists this substance a
potential human carcinogen.

:".' ,~ ,.

.:':

".J
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7.0 HAZARD MONITORING - TYPES AND ACTION LEVELS

This section provides direction and protocol for the real time monitoring and laboratory assisted personal

sampling. The monitoring of hazardous conditions has two primary objectives.

• Qualify and quantify potential hazards (chemical, physical, and biological) which, may impact the work

force or sensitive receptors in the immediate area.

• Evaluate environmental sampling media, which will be sent off-site. The purpose of this evaluation will

.be to qualify potential hazards to provide sufficient warning to down stream parties,. which may

potentially encounter these hazards. This would include hazard qualification' for transportation

purposes as weU as notification to the analytical laboratory of potentially high hazard samples.

7.1 . TASKS TO BE CONDUCTED

......

•

<. ':}:l6110w'Sterri)\iJg~r'(HSA) Drilling'" .

.0... ~o~it~ring:WeliDe~el~p~enV~o~itoringWell Sampling/HYdrauli~ Conducti~ity Testing'

Multi-mediaSampling - Sediment;. Surface waters

The 'f6lidwing tasksare..to 'be conducted .as partof the~cope.of work atNSWCCrahe·,:MGBG.::\t'is·
: .• ' ~. ".• "~.' .~... ,'I'. ,' •.'- ~ .. ("" -.... , ,:-:... :.:" ... =.••• : •• " : .... , ...... i';' ;'. ,:."'~" ':':,::.,~., :....:... :.. :""-.,'! .. :::

, , ' hai:ards· ass'O:ciated iNith these ~ ~asks~. which' 'mi3.Y~·be'.' 'mbnitO'red'for ,the purpose' of:. 'quantificationl :. \. ::", :'.

. qualiii~ati6ri.6f'i~()~;eh~iardS. ..)" ;':, :.,':. . ;: . ,,':,.;:, :. ',: -: ::,:.: ':
,".". . '. ,.':.,.".. - '; ,', ", !'",•.' .: ..

' ..

• Decontamination activities

• Geographical surveying .

7.2 ASSOCIATED HAZARDS

Hazards associated with these tasks for which monitoring maybe used to qualify/quantify, include, but not

limited to:

• Noise- Information obtained from previous monitoring efforts indicate noise levels associated with

this type of activity, dependent on the type of rig,

•
- HSA Drill rig sound levels range from 87 to 92 dBA- Time Weighted Average (TWA)

Generators - When generators are used as portable, power sources for well development or

sampling, the generator should be placed a sufficient distance from the operation to eliminate

the noise hazard. The generators emit approximately 82 to 88 dBA.
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Steam Cleaners' and pressure washers - Previous data indicate that these machines emit

from 94 to 102 dBA. •
Noise dosimetry may be performed to quantifynoise levels associated with the type of rig selected

to perform the subsurface investigation. In addition noise quantification may be performed to

insure the hearing protection devices selected attenuation capabilities are sufficient for those

noise levels produced. All noise monitoring will proceed in accordance with the Hearing

Conservation Program.

":;'., '", "

• Chemical hazards (Contaminated environmental media exposure) - Historical information regarding
" .. . .
groundwater contamination has been gathered and the maximum positive detection's have been

identified. This information has been used to determine potential worker exposure during tasks.such

. as monitoring well development and sampling. These contaminants represent maximum detected

concentrations and are considered worst case sc~nario; Personal Protective Equipme'nt (PPE)is to

provide adequate shielding of the site personnel from the hazards. If necessary to qualify and quantify .

.... , .' th:ese,hazards.. real-time ·monitoring ins~ruments.and personal. sa~pling will.:be. utilized " This

.. ' .,inf~rn~·ation;wiil,;be 'u~edtoestimate e~Ploy~e exposure ahdt~;v~lidate PP~ s~iectic>n~ ..... '.:' ..
:;:·::·~\,."':-<",~·::>'~,:··;~·.j':~<·":-'~~·'f:~·;:;·:;".'::'.-=,::", .. : ::: :~'_.. :: \,".;:;~..-.':' . :~.,:." ,r;.':':' .. :'-"~':~~''.'"'.::';''' ' ".:~ .. ;.

i,',
""" ;.,.".

. ~ ~".

'."GI·Ch~mic~rvV.artare Agemts(CWA) or .CtJe'm ic~1.. Warfare;. Ma:terials:(CWNIV~Historic.:~!"ihfOrmatiotY, '-: :: ;;";':."""

·j~di(;ate~nhatthis·.sit~was~n '~rea used for.:theburial of. d~co~taminat~d MustardGas,io;'taih~rS;~~d;<' "'" .~.. "."
'., .::d~activated:dispersion .' aerial bombs. ····Information· from' subsequent investigations. Of.:the:,.~rea· ' ..

·:·indicated that M~stard Gas was indeed rec~vered from the'area as well as the dispersi~n unit which,

'had only been partially decontaminated. After multiple investigations Mustard Gas or Mustard Gas

containers have not been encountered. Furthermore, various sampling events and laboratory analysis

have failed to detect any Mustard gas.. As a result, mustard gas is unlikely to be encountered during

the proposed investigation activities associated with this HASP.

7.3 INSTRUMENTS TO BE USED FOR HAZARD MONITORING

. The following instrument will be used for monitoring the hazards identified above.

7.3.1 Metrosonics dB-307 Noise Dosimeter or Equivalent

The db-307 is a dual purpose sound level meter and noise dosimeter. The instrument is calibrated in

accordance with manufacturers instructions using a 102dBA acoustical calibrator. . The instrument is

calibrated pre- and post to monitoring activities in accordance with the Hearing Conservation program.

Information regarding calibration is recorded either on the Noise Dosimetry Log or the Sound Level.

. Measurement Log, relative to the type of monitoring being performed. •
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Frequency of Monitoring

,'Noise dosimetry and sound level measurements will be performed under the following circumstances:

• Noise source exists for which no similar data is available.

• Quantification is necessary to evaluate hearing protection attenuation capabilities.

, Additional monitoring will only be performed if ,it is necessary to quantify other noise soLirces or through

changes in procedure that may result in higher noise levels.

This monitoring will be conducted during intervals of the project, as deemed necessary, during the

,.operation of powered equipment capable of ,generating noise sources over 85 dBA.

.;~~3,2 ,Chemical Contaminant Monitoring

'" ","~6~itorin~if~f"airbOrI1~'cheniical contaminants r~leaseb from eilVlrol1mental,inedia will, be pei1ornied:.~iiJring;;', '

: ':">':;:~~~;'f~il()~ih~'i;'tru~iv~a~tiyiti~S:' " ,.'> - -'" ',' ';:1" "f :'.:

.....
.. ,.... ;.

-.:",,'

.: ..-
. '.:~ .: .

.. ". :."
.:.::',":;"

>:

•

, 'Chemical air monitoring will be performed by the SSO using a photo-ionization detector (PIO)as a primary

screening instrument.

The PIO was selected over the FlO as a primary screening instrument due to its ease of use, maintenance

',requirements, and resource demand. In addition, many of the chlorinated solvents within the groundwater

are diluted and contaminated. This may make detection through combustion of the sample and hence

detection through flameionization, difficult and unreliable. Should it be determined through initial field

application and performance, that the FlO based on its relative response ratio to the contaminants in question

is a better choice, then the instruments will be switched out.

7.3.3 Chemical Warfare Material (CWM) Monitoring

All site soil samples, selected groundwater samples, and all rinsate blanks collected in Round l' were

sGreened for mustard gas in the field and were analyzed for mustard gas in a fixed laboratory. Mustard gas
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was not detected in any samples. As a result,there will be no need to screen samples collected during round

2 for mustard gas. •
7.4 INSTRUMENT PREPARATIONS FOR FIELD SERVICE

All direct reading instruments will require calibration prior to use. The frequency of this calibration is

stated below.

• Noise Dosimeter - Manufacturer yearly service and primary calibration

In the field - Pre and Post secondary calibration to a yearly calibrated acoustical reference.

.• PID/FID.- Manufacturer yearly' service and primary calibration

In the field - Pre and Post secondary calibration to a reference gas

All instruments will be operated and calibrated il) accordance to manufacturers instructions.

•..... :' .

.....• 'r... ~ ;' ..,:~

.... :"

..."-".. . . ~ .
:. ~-

,IN~:rRUM~~r!ViA.!NTENAi\lCE'·
. ";. '.. ".: -!~.:'.'.' ::" . .'". !

Mainte'na~ceacti\litie'~ t~'b~' 66·ndi.J~ted9n·site;are as follows: ,-

': .:': .
".7.5 .

. . -:. 'cailb~~iJ~tfinfbrm;a-tionV\lIIlbereeOrdad <m. the "equipment calil;>tation sh~~t pr.ovided as Figureir,'·:'· ,:
••:':.' • " •. ,,; • -. ". -,,' . ! -.-.,:" .' '" .'... -.' .-" -.' :- -. .•.

: :.

.. ....

• Wiping down the outer shells. of the 'monitoring equipment used - Daily

•.. Battery pharging - Daily (As applicable)

• PID - Lamp Cleaning - Once per 1O~day shift or as conditions dictate

• PID/FID ~ Filter Replacement - Daily

Maintenance greater than that mentioned above will require the attention of'a certified technician and will

not be performed on site.

•
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8.0 SITE OPERATIONS AND CONTROL

. Site operations and control will be facilitated through the use of established work zones and security and

control of those zones, These' activities will minimize the impact and spread of contaminants brought to .

. the surface through subsurface .investigative methods as well as protect personnel and visitors within

'these zones during ongoing operations.

8.1 WORK ZONES

. . .' .

Tetra Tech NUS wil! delineate and use work zones in conjunction with decontamination procedures to
. ,

prevent the spread of contaminants to other areas of the site. A three-zone approach will be used for

work at this site; an Exclusion Zone, a Contamination Reduction Zone, and a Support Zone. These will be

used to control access to the work areas, restricting the general pUblic,avoiding potentials to spread any

.. contam,inants, and to protect individuals"who are not e1sa'red to enter by way of training :andlor'medical

.surveill~~ce::qu~iificatioI1S:. . , ... _ .

AnExclusion·Zorw wilhbe~estabnSh~dat-edch, s~mpling~OintiIOcatioh.: The purpose"ofthErexclusion zan'e': , .

:i;'tri' defirie··~ a;~a w~ere ,~·'.·r~ore.ri~o~b~~h;<>t~~~i)~~'~~rker;within what is deter~ined to bean impact

'area. the impact ~rea is that area w'hich'couldbe adversely i~pacted by either ~hemical, PhySiC~I, or
. .

energetic. hazards. Exclusion zone size 'and dimensions will vary based on activities. Impact areas

dimensions willbe influenced by the following considerations:

•••
,.

8:.1:.1.,
".: :

1- .. ;"0
i~:' .

", - .:

.. j t· .;.

~~ .!oC·. ; .
", ,,:~....'- : ."~'

.....

•

• Physical and topographical features of the site

• Weather conditions

• Field and analytical measurements of air and environmental contaminants

• Air dispersion calculations

• Physical, chemical and toxicological properties of the contaminants being investigated

• Tasks to be conducted

• Decontamination procedures

• Potential for exposure

As conditions change the dimensions of' the exclusion zone will change. However, the following

dimension represent a starting point from which the exclusion zones will be expanded:
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• Monitoring well installation (Hollow stem auger). The exclusion zone for this activity will be set at the •

height of the mast, plus five feet surrounding the point of operation, with a minimum of 25 feet. Tnis

distance will also apply when subsurface soil sampling from behind these type rigs.

• Monitoring well development and sampling. The exclusion zone for this activity will be set at 10 feet

surrounding the well head and discharge collection container.

• Surface water and sediments. The exclusion zone for this activity will be set at five feet surrounding

the point of operation.

• ' Clearing and grubbing. The exclusion zone for this activity will be set at 10 feet surrounding someone

..with a brush hqok or machete. 50 feet surrounding a person using a chainsaw or a chipping .

.'-.-- .operation.

.... :-..

• : Oect;>ntaminatiorLoperatiori,Theexclusion zone for this activity will be set at 25 feet surrounding the. :.. '

.... gross' c6n'tarhinq~iOn wash and <'rinseas;: '~ell ···ai.25 ·feer-surrounding the heaVY. ·equipment.'··'
, .: .... '. ': ... :...- .' " "'. ~ .'. . . .
.dec6hta:minatio~rfarea'.' .:; l' ..... :- ..: '; ',': ~.': .. -:'.:

:."....•.
: •. ' "1':"

. Investi~ative derive~"\llaste-:'~:(1OW) '<~ki3~~(:wi;r:li~::'-cdn:Sfrci¢ted} and' barricaded/Only authorized

p~rsonnel will be'allowedaccess:":~' ,....;... ; . .
•

· All exclusion zones shall remain marked until the SSO has evaluated the restoration effort and has

authorized changing the zone status.

-Exclusion zones will be marked using barrier tape, traffic cones ancllor drive poles. Signs will be posted to

· inform and direct site personnel and site visitors.

8.1.2 Contamination Reduction Zone

The contamination reduction zone will be split to represent two separate functions. The first function will

be a control/supply point for supporting exclusion zone activities. The second function, which may take.

place a sufficient distance from the exclusion zone, is the decontamination of personnel and heavy

· equipment.

In order to move from the exclusion zone to a separate location the following activities will be used: •
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• As samplers move from location to location during sampling activities, dedicated sampling devices

, and PPE will be washed of gross contamination, removed, separated, and bagged. Personnel will use

hygenic wipes, such as Handy Wipes, as necessary.

• Muddy over-boots and gloves may be required to go through a gross contamination wash at the

exclusion zone.

• Potentially contaminated tooling will' be wrapped, when necessary,for transport to the

decontamination area.

:: ~ :.,. ... ;

":"..

• Upon completion of the assigned tasks all personnel will move through the central decontaminatiori

area to clean reusable PPE and field equipment. All personnel and field equipment will be frisked at

,the termination of decontamination procedures. Based on ambient conditions medical evaluations will

take place at the termination point of the decontamination line. These evaluations will include' pulse

rate, oral temperature, breathing rate to evaluate'physiological demands on site personnel: As stated,

'¢arHer.. these evaluations,will beba,se.9,bn ambien{C()~ditlons,and:aGCliinationperiods." ' " ,:'
.:'::;;- ".,

'". :. ' .

,':8.,1.3 "SUPP0I1Z0ne:

" ".' .

,,: :.,. ,.~~

......

~:. ~ '".' . ) ...

:J'he Supportzo'ne will consist of a field, 'trailer:~,storag~; laydowl1' areas, or sonie other unconti:miinated,

c;ontrolled point The: Support Zone for' this projec~ will 'include a staging area where site vehicles can be

parked, equipment will be unloaded, and where food and drink containers will be maintained. In all cases,

the support zones will be established in clean areas of the site.

,8.2 SAFE WORK PERMITS

, All Exclusion Zone work conducted in support of this project will be performed using Safe Work Permits

(SWP) to guide and direct field crews on a task by task basis. An example of the Safe Work Permit is

included in Figure 8-1. The daily meetings conducted by the FOUS$O will further support these work

permits. The' use of these permits will ensure that site-specific considerations and changing conditions

are incorporated into the planning effort. All SWP will require the signatures of either the FOL or the SSO.

All personnel engaged in onsite activities must be made awar~ of the elements indicating levels of

protection and precautionary measures to be used.

The use of these permits will establish and provide for revieWing protective, measures and hazards

• associated with each operation. This HASP will be used as the primary reference for selecting levels of
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protection and control measures. The SWP will take precedence over the HASP when more conservative

measures are required based on specific site conditions.

Upon completion of the work for which the SWP was assigned, the SWP will be turned into the FOL or the

SSO. Concerns, complaints, and suggestions may be made on the reverse of theSWP for consideration

by the FOL and/or the SSO.

The SWP and the HASP will serve as the primary reference for work place evaluations and audits

conducted to determine if the task is being conducted under the direction conveyed by the HASP and the

SWP.

'8.3 SITE MAP

•

":" .. '-".'.

" <

,Once the ,~reasof contamination, access rqutes, topography, dispersion routes are determined, a site,

m.aP.w.Hlpe g'ener~ted and adjustedas.si~e·G~.nqitionsc~ang~.. This rna.p will be p~sted toillustrate.up-to-:, , •.
'." .~:". '. .. •••• :~'. • , ". .', • • ": '.,'. > :> ..:",.- '...... :'.; -.- :):. ~'; . -.: .":.' .. '. .: . '.
:date information' of contaminants and.adjust!1Jent.,QfzQ'1!3s an.d,aCgess,pqirits. Tl:lis map. will.beposted .at .. ..
t~~':fi~ldsupporuraiier,' < ", . '.'. .. ;. ,. ,: ":., ,:"" ',.:': " ':~";' ..,{,-.,'.' "".,: .•.... '. '\!..:'.:

;.' ; .
8.4 BUDDY SYSTEM

. '", ••
. Personnel engaged in on.:site activities will practice the "buddy system" to en~ure the safety of all

personnel involved in this operation.

8.5 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS

Tetra Tech NUS personnel will provide MSDSs for all chemicals brought on-site. The contents of these

documents will be reviewed by the SSO with the user(s) of the chemical substances prior to any actual

use or application of the substances on-site. The MSDSs will be maintained in a central location (Le.,

tempo~ary office) and will be available for anyone to review upon request. The SSO will be responsible for

implementing a site-specific Hazard Communication Program. This includes collection of MSDSs,

creation and maintenance of an accurate Chemical Inventory Listing, addressing container labeling and

personnel training issues, and other aspects as defined in that appendices.

8.6 COMMUNICATION

It is anticipated that site personnel will be working in close proximity during proposed field activities. In the

event that site personnel are in isolated areas or are separated by significant distances, a supported . •
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means of communication between field crews will be utilized. Two-way radio communication devices, if

needed, will be used only with NSWC Crane approval.

..!

External communications will be .accomplished utilizing telephones at predetermined and approved.'

locations or through cellular phones. External communication will primarily be used for the purpose of

.resource and emergency resource communications. Prior to the commencelTlent of site activities, the

FOL will determine and arrange for telephone communications, if it is determined a cellular means will not

be used.

.The hand-held radios and cellular phones which will be used if permitted are as follows:

Motorola HT-1000

Cellular Phone

Power Output S watts

Power Output.S watts

,,' .' ' ..., 'Th~re~'aresever~1 aspedtsassoCiat~d·yjith ~'~erg~~cy~al~rting'pr~cedure~ that must be taken into account'

,,-.r . ';,:"at~SwC:Crahe~'j-hesear~asfoIlOvJ~:i.: .•.• : . , . "" ;.; . ;, " ..

••••
. . ,' .

.' ',:

::::' 'r'o":"' :;''Oueta thephysica} settiilg(slieandrern'qtE:inEl.~S):;afthEfsit~s :wherefield?clivitiel>'wiWbeconqucted;'/c'

" . ~eadilyavailable meansof~~mm~ni~ati6~·~r~n~(alwaYSav~iiabre. -" .. '0' • •

. .... .. ' .
":" ..

•

• In addition, again based on the size of the .facility and location, there are limited ce.llular

communication points on· Base where a signal may be obtained. This also limits communication

capabilities.

• Lastly, due to the schedule that Tetra Tech NUS, Inc. will work (10 days on; 4 days off) the potential

exists for field personnel t~~be present during holidays; off days, and after hours. Primary safe places

of refuge that would normally be accessed in the event of an emergency dwing normal working hours

will be .closed during these periods.

In order to overcome these restrictions, the Base Environmental Office may allocate .a Public

Works/Fire/Security Radio to be used in support of this field effort. This radio will be available throughout

the project to allow field personnel to establish a direct link to NSWC security and emergency services.
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.....

Potential site visitors that may be encountered during the performance of the field work could include the

following:

• Personnel invited to observe orparticipate in operations by Tetra Tech NUS.

• Regulatory personnel (i.e., DOD, ILEM, EPA, OSHA, etc.)

• Southern Division Navy personnel

• Other authorized visitors

.All non-DOD personnel working on .this project are required to gain initial access to the base by

. coordinating with the TtNUS TOM or designee and following established base access procedure~.·

. Once access to the basE! is obtained, all personnel who re~uire access to Tetra Tech NUS work sites

. (arElas.Of'oiJgoirtgoperations) will be.required to.obtainperlllisSion from theFOL andthe B~se·Contad.
: ""=:, .. " "':~:.' ..- .' .-.~.: ;:. '" " ' :,:.' . ": .. ' . ~,?,.. ::.~,/::_,,:"'~.":.' :,: ~::. :'." ,;' . . ",." : .

. .' ;,UPo.ngainil")g access to the .work site, all site:visitors wishing' to .opserv6 operations in' progres~,will be.:

e':'re·qui;ed'.t()rrieett~~mini~Umre(Wire~e·nts·asstiP~I~ted6~low; ':-'.' '. ". " ," '.' ·':\;':';:··:r' ~'J;'" :;'.' " .. .'

' .• ," .. <".<."'.'.. ;. ,~.,.,::.. ,. " : ,., ':',;":' .'~ : :"" ',. '-"~".;";'::.:" -. "':""", .. -.. ', " .

"Allsite visitors will be routed to the FOL,\(\iho will sign themifltOlhe'field.'logbook, "lnformatiOn.to· .
, .".: ., .. ," . "":.": :.~.~ :,.'- ".::. '. co,,:," • : ••. ~._-: .::":j~~;,.:::= ..::ti~""_.:""·>:·':_· ,~~, ..:,,", ":::' :." .:"., '; °f':·~ . . '

be recorded in the logbook will include the individuals name :(proper;identification required),who

1hey represent; and the purpose for the visit. The' FOL is' respon~'ibleforensuring that site

visitors are escorted at all times. .

• All site visitors will be required to produce the necessary information supporting clearance on to

the site. This includes information ~ttesting to applicable training (40-hours of HAZWOPER

training required for all Southern Division Navy Personnel), and medical surveillance as stipulated

in Section 8;3, ofthis document. In addition, to enter the sites operational :Zones during planned

activities, all visitors will. be required to first go through site-specific training covering the topics

stipulated in Section 4.2 of this HASP.

Once the site visitors have completed the above items they will be permitted to enter the site and

applicable operational areas. All visitors are required to observe the protective equipment and site

restrictions in effect at the work areas visited. Any and all visitors not meeting the requirements as

stipulated in this plan for site clearance will not be permitted to enter the site operational zones during

planned activities. Any.incidence of unauthorized site visitation will cause all on-site activities to be

terminated until that visitor can be removed. Removal of unauthorized visitors will be accomplished with

'•....
'.'

•
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support form the Base Contact, if necessary. At a minimum, the Base Contact will be notified of any

unauthorized visitors.

.8.8 . SITE SECURITY

As this activity will take place at a Navy facility, the first line of security will be provided by the base gate

. restricting the general public. The second "line of security will take place at the work site referring

interested parties to the FOL and Base Contact.

Security at the work areas will be accomplished using field personnel. This is a multiple person operation,

,involving muitiple operational zones. Tetra Tech NUS personnel will retain complete control over active

; operational zQnes.

The Base Contact will serve as the focal. point for base personnel and interested parties and will serve as

theprimaryenforcementcontact. . . .... .-<: .' . ". ,
. : , ,.;~: .. ,.

.., ..,''; ........ "

.: ~.,

•
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FIGURE 8-1
SAFE WORK PERMIT •Permit No. _ Date: _ Time: From to

SECTION I: General Job Scope (To be filled in by person performing work)

I. Work limited to the following (description, area, equipment used): ....,-_

II. Names: ..,.- ----.,.------------------

III. 'On-site Inspection conducted 0 Yes 0 No Initials of Inspector ~----

TtNUS

oooo

'SECTION II: General Safety Requirements (To be filled in by permit issuer)
IV. Protective equipment required Respiratory equipment required

,Level D 0 Level B 0 Full face APR 0 Escape Pack
Level C 0 Level A 0 Half face APR 0 SCBA

SKA-PAC SAR 0 Bottle Trailer
'Skid Rig 0 None

Modifications/Exceptions:~ ..,._--------'-'"_

'.. ... .... .. : ~" .

Response Mea~uresc'

'"... " .. :'.:'

~.:"{",.. ::.•",

"..,' . ,,:' . ,"; :i. ~:.:; .'

Hearing Protection (Plugs/Muffs) ..:0 Yes;'O,:N6 ,
Safety beIVharness ; ~., OYesO:No"
Radio ~Oyes 0 No
Barricades.; D Yes 0 No
Gloves (Type) 0 Yes 0 No
Work/rest regimen 0 Yes 0 No

Yes 0 No '

Action Level(s) ,

. .-':.-. "-..,"

-, . ~:'."

.~ :

• -.< .....,:.: ..

'V, ' Cherriicals of Concern

.,~,. ,','-~..\\I(. "Additional '$atety EquipmenVProcedures .
:Hardhat...:: ,.;..: : O Yes 0 No
Sah'ltyGlasses : : D Yes 0 No
Chemical/splash goggles OYes 0 No
Splash Shield , O Yes 0 No
Splash suiVcoveralls (Type: )0 Yes 0 No
Steel toe/shank Workboots 0 Yes 0 No
Chemical Protective Over-boots (Type: ) 0

Modifications/Exceptions: ~ _

;:.,' .<

VII. Procedure review with permit acceptors ' Yes NA Yes
Safety shower/eyewash (Location & Use) 0 0 Emergency alarms 0
Procedure for safe job completion 0 0 Evacuation routes ; ,.0
Contractor tools/equipment inspected 0 0 Assembly points 0

NA
ooo

VII. Site Preparation Yes No
Utility Locating and Excavation Clearance completed D '0
Equipment and Foot Traffic Routes Cleared and Established 0, 0
Physical Hazards Barricaded and Isolated : 0 D
Emergency Equipment Staged , :.. 0, 0

NA
o
o
oo

IX. Special instructions, precautions:_' _

Permit Accepted by: _

VIII. Additional Permits required (Hot work, confined space entry, excavation, etc.).
tf yes, See SSG for appropriate permit

Permit Issued by: _

DYes DNo

•
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. 9.0 SPILL PREVENTION AND CONTAINMENT PROGRAM

9.1' SCOPE AND APPLICATION.

· This program applies to the single or aggregate accumulation of. bulk storage materials (over 55-gallons).

· As the classification of certain materials such as lOW is unknown, all materials will be treated as

· hazardous, pending laboratory certification to the contrary. The types of materials for which this program

will apply are as follows:

• Investigative Derived Wastes (lOW) such as decontamination fluids, soil cuttings, anq purge and well .

development waters

.• Resource Storage - Limited fuel and lubricant storage

. '. ~

9.2 POT.ENTIAL SPILL AREAS
.....:....

. ...:,>poten1i~I·~Pill·'.ar~~~\vill be:' periodically monitored in an' 'ong'oing attempt. to prevent (indcontroi, fl:lrthef.:;;.:;~;.;..•.. );"",.:"i:;:'1~~t~!~,6~n':~i~~ti~~Of lh~~n~ro~~ent:·. Currently: li~ii~d:~r~~s~re .. ~~I~erable t;: IhiShadrd;.'.,;;'2 .;'

.. ,' .

.' , • "',. ·:~~SQutc~·.d~p·IOy~en:t
..... ..

• Waste transfer

• Central staging

" '... '.....

•

It is anticipated that all lOW generated as a result of this scope of work will be containerized, labeled, and

,staged to await further analyses. The results of these analyses will determine the method of disposal.

'9.3 CONTAINMENT AREAS

In order to facilitate leak and spill inspection and response, and to minimize potential hazards which may

impact the integrity of the storage containers, the staging area for these substances will be structured as

follows:

9.3.1 IDVV

• 55 Gallon Drums (United Nations 1A2 configurations) - 4 Drums to a Pallet; labels and the retaining

ring bolt and nut on the outside of each drum to facilitate easy access; Minimum 3 feet between each

row of pallets. Size and dimensions will be restricted to the estimated volume plus 10 percent for rain
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water and container displacement. The decision to construct' a bermed and lined area will be the

decision of project management.

• Storage Tank - Polyethylene Construction - Tank· shall be placed into a bermed enclosure of

sufficient size to accommodate 110% of anticipated volume (Largest container plus 10% for rainwater

and container displacement).

Regardless of container types selected, the staging area will be identified as a Satellite Storage Area with .

proper signage, points of contact in the event of an emergency, alternate contacts, and identification of

stored material (i.e, Purge or decontamination waters, soil cuttings, etc.).

An Inventory Log will be maintained. by the FOL regarding types of lOW and volumes generated. .An

updated Inventory List will be provided by the FOL to the designated Emergency Response Agency during

days off andbetweeil shifts or phases of operations.

•

. . . ;

.9:3:2": FlammableJPOl Storage ......
............ .... 1.

o All fuels, 'which will be stored and dispensed from portable containers, will utilize safety cans..

• All portable hand held storage containers will be labeled per Hazard Communication requirements.

• Larger volumes stored for fueling equipment will be stored in approved mobile Above Ground Storage

Tanks with secondary containment capable of holding the tank volume pius 10%.
. .'

• All portable flammable liquid storage tanks will be properly grounded and will have bonding

capabilities for the transfer of loading and off-loading of its contents.

• All dispensing locations will. be supported by a Fire Extinguisher positioned no closer than 50 'feet fro~

the storage tank, properly mounted and identified.

• The storage location will be well marked with proper signage, protective bumper poles and will have

straight through access/egress for vehicles.

9.4 MATERIALS HANDLING

To minimize the hazards associated with moving drums and containers (i.e, lifting, pinch and compression

points) material handling will be supported in the following manner:

••
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• A drum cart with pneu'matic tires will be required, if drums are used for lOW storage. This cart will be

used to relocate drums within the staging and satellite storage location.

• In addition, a mechanized means such as a suitably equipped skid loaderor back-hoe will be prOVided

to move lOW containers from the field location to the staging and satellite storage location. This piece

of equipment will also be usea in site clearance and restoration as deemed appropriate and

necessary.

Other means of material handling will be evaluated by the SSO based on their ability to minimize or

eliminate material handling hazards.

9.5' LEAK AND SPILL DETECTION

'.!"........•.:: :" :.9.6.

.. To establish' an early detection of potential spills o'r leaks., a periodic walk-around by the personnel staging

.or disposing of drums or in the Resource Deployment .area will be conducted during workirighour~ to

visuaJly' determine that stdragevessels a:r~ not.leaking...Ifaleak is. detected, the. FOL willbe. notified and . ';"

" the $Pill:,C()ntaiPmept/Contr~.LR~~P~~s~;Pi~nas specified' inSecti'on 9.8 will. be engaged. 'All· inspections , .. '

.,.;.i~iI!;P~:,d()~~~e~~i~jh:~·~rpj~ci.:i()Q~~?~i':>'.;::;{i·,: ".;. .'"';. , '.:" .'. '. '; .' .,... . .... .... .'. .' .~.- ..;.. .. !;.

. .<;\. '~.' ...... ':.... .. ;',~; (',;;:;c.::<'< /:)":":;'~''';': ",;: ' ' ..;:.., . .- . ,';. .; . .':: .•...,. ,'.'

.~.. : . ..

.Allpersonn~1 will be instructed in the procedures for' incipient spill prevention, containment; and c~lIection .-
. ( .' . ..' .

of hazardouS materials in the site~speCifictraining: The FOL and/or the .sSO will serve as the Spill

Response Coordinators for this operation, should the need arise. Personnel through the course of this

project will be drilled as part of testing the EAP.

"1.::-

9.7 SPILL PREVENTION AND CONTAINMENT EQUIPMENT

The following represents the minimum equipment that will be maintained at the Staging areas at all times

for the purpose of supporting this Spill Containment/Control Plan.

9-3 CTO 0158



Revision 2
May 2002

Nitrile outer gloves

Splash Shield

Impermeable over-boots

Rain suit

'9.8 SPILL CONTAINMENT/CONTROL RESPONSE PLAN

This section describes the procedures the Tetra Tech NUS field personnel will employ upon the detection

of a spill or leak.

• , 'Notify the SSO or FOL immediately upon detection of a leak or spill. Activate emergency alerting

,procedures forthat area to remove all non-essentiall?ersonnel.

• Employ the personal protective equipment stored at the staging area. Take immediate actions to stop

the, leak or spill by plugging or patching the container or raising the leak to the highest point in the

':' •. v:essel.':sprea(ttheabs~rbent' r:nateriat in,the;a!ea of thes'pill" covering it com,pletely." . " "

•

• 'Recontaine'rize" spi'lIs,including'2-inch~f.top cover (if over soils) impacted by the spill.. Await ,test

results for'treatrn'ent or disposaloptioriS'.'

It is not anticipated that a spill will occur that the field crew cannot handle. Should this occur, notification

of the appropriate Emergency Response agencies will be carried out by the FOL or SSO in accordance

with the procedures specified in Section 2.0 of this HASP.

Although it is not anticipated that drums and containers of an unknown origin will be unearthed as this

investigation of environmental media proceeds, this spill and containm'ent procedure would also support

that activity.

•
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10.0 CONFINED SPACE ENTRY

It is not anticipated, under the proposed scope of work, that confined space and permit-required confined

space activities will be conducted. Therefore, personnel under the provisions of this HASP are not
. .

allowed, under any circumstances, to enter confined spaces. A confined space is defined as an area

which has one or more of the following characteristics:

• Is large enough and so configured that an employee can bodily enter and perform assigned work.

. .

• Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins,

,hoppers, vaults, and pits are spaces that may have limited means of entry).

, .. .'.

• Is not designed for continuousernployee occupa,nGY..
~'.". ",. ". . :.' ,.-.,' . "'. .;.... .' ... ;.. -:

"

,"-',".

.'-:.

,', ,',••
. "-.":: ....,-:.;

•... :-.- ." ",

" . .~. . l

....•.... ;..

.. ~ .; .....
'.... :~.(. ,: .

•

• Contains a material that has the potential to engulf an entr_ant.

• Has. an internal configuration such that an entrant could be trapped' or asphyxiated by inwardly

converging walls or by a floor which slopes downward and tapers to a smaller cross-section.

• Contains any other recognized, serious, safety or health hazard.

. .

For further information on confined space operations, consult the SSO or call the PHSO. If confined

space operations are to be performed this HASP will require modification to address, detailed procedures

training requirements, and emergency rescue,
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,11.0 MATERIALS AND DOCUMENTS,

The TtNUS FOl shall ensure '!he following materials/documents are taken to the project site and used

when required, ' ,

,. A completecopy,ofthis HASp·

• Incident Reports,

• ' 'Medical'Data Sheets

- ." ~...~J

'. " .' 'Material' Safety, Data 'Sheets for all chemicalsbr6ughtori site;, including decontamination solutions; "

"fuels, sample preservatives; 'calibratiOn.gases,' etc. .'"

: ...

~ ... '

".._" .:-:_.;~: ~ -' <; :,···~~:·.:···f >;"./.."(. ..- .. '., '~":)' .. : .:~: /=.:, ':.. ,. ~'.'.•";; ,,~~'T-:~' -:' .~:;:}~. ~ . ,"",,: .: ':- ......~ . ), . '" - ..-.

"(,:'.'"", ",;'•.,'.;~;f~!I'~i*~'0~':'AJ¥S~I;,*,~~~:~~~~~~i~f,!,,? ..\?<tirtij?~l~;!!f'ile~r "
...~. ':,". ":- .. ' .... :'::"'-' .~:~<\~;:~/:/~'::.~~~<~;~~y:; .::- .

, Ii" 'iTra'ining/Medi6an)urVe.ill~llic~~D~burnerit~tiowForm(Blank)',"" ""
.. ~;. . " .": ~. "..': .. : . . .. ", ~ ;'" . .:... '. . . .' ' ..

• Emergency Reference FQrm'(Section'2.0,extra copyforp6stin~)

.t. _.'

11.1 MATERIALS TO BE POSTED AT THE SITE

. ;' ..': .... (' ~ .' : i :"~":' -::. _ ". .

, .)
"': ,"

,.

Th~ ~olio~ing'documentation i~ to' beposted ~tth~' site for quick r~ference purposes. hl'sit~ations where

posting of these documents is not feasible(~u~h as no offfcetrailer); the~e d~cuments'should be filed in a

transportable file container and immediately accessible. The file should remain in the FOl's possession.

Ch~mic~1 In~e~'toly Listing -, This list represents <ill' chemicals brought on site, includirig

debo'ntamination solutions, sa~ple pre~ervatives, f~el, caiibration gases, etc.. This list should be posted

in acentral area.

, Material SafetY D~taSt1eets (MSD:Ss) - The MSDSs should ai~o' be in acentral, area a:c~essible to all

site personnel. These documents should match all'the listings o~ the chefnical inventory list -for all

'substances employed on site. It' is acceptable to have these documents within a central folder and the

chemical inventory as the table of contents.
)
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The OSHA Job'Safety & Heaith;ProtectionPoster.- This poster; as directed by 29 CFR 1903.2(a)(1),

should be conspicuously posted in places where notices to employees are normally posted. The FoL or

the SSO shall ensure that this poster is not defaced, altered, or covered by other material.

Site Clearance Posting- This list is found withinthe training section of the HASP (See Figure 4-1).- This

list'identifies all site 'personnel; dates of training (including site-specific training), medical survelllance,etc.

and indicates not only clearance but also status. If personnel do not meet these requirements,. they do not

enter the site while site personnel are engaged in activities.

. . . .

Emergency Phone Numbers and Directions to the Hospital(s) - This lislof emergencynumbersand

;'hospital directions will be maintained at all phone communications points and in each site vehicle.

..' Site Maps - A periodically updated map will be posted in the Office;trailer and. at the entry to. the Mustard

Gas Burial Grounds.. This map will be. updated periodically ~y.the FOL and/o~ the SSO, The informatio~

to be contained shall include control zones, points of entry, site layout informatioQ, the position-of ongoing'

·bperations. Ascontamina.rit l~vEi are'dete~iriedthis'inr~rma:tion;Wilralsobeaddedto~hemap,·· , i " .

•

. ~: :. .

• : •• ' " I : .~ :.... • • • • '.

:::,' '~><.~.~ .. - ..... ~ ';". ,..:..: ;':":.' . :~:.« ... ~:-....;,~.-:;.. :," '.:-.>;.'.:.~:"~'-"'~"':-\):""'t; ·~~<:\---:·::::~.t~·~·_'::··· ~" ", "':'-':~ '.... . - '.
'/:::', ..'. :~,'~ ·MediCaI.Data~SheetSlCards- ~Medica.I·Data 'Sheets,.will be filled out by all on-site ~rsonnel(and'filedjn a.'.I: ,"1 ~.~·t~

.~ -:.:~~ .:):.... . '~.:'·~~n~ra~ ;ocation. 'fh~ ··~ddic~l·p'~tf;$h~~t"~'li·i~5~m§~h~\~~~}tJ;~~·'~:~f;i1I~~~·~·.feq·~itin9.~rnedical.·'~ttent.ion::.,~'·.:· ..,..•. :. ;':_i.~'
;c~. ····to the medical facility.' A,copy·6f.thisshe~1o/,(rvv.~!~t~~rd'~vYfllbe::'giyeh to ·aU.·per~oM.e.I:t(){be.c,arried:on:.

,:.' .' '.' . _ ..- .... _...:.~-...,-.:... t;~::::.· ...~ ... ~,.l.: .. ··:I~·.:;·': .", : .". ';" .',

'. their pe.rson..

. Hearing Conservation Standard (29 CFR1910.95) - This standard will be posted arlytime hearing

protection or other noise abatement procedures are employed.

Personnel Monitoring - All' results generated through personnel sampling (levels of airborne to~<ics, noise

"evels, etc.) will be posted to inform individuals of the res':Jlts of th~t effort. .,

Placards and Labels - Where chemical inventories have been separated, because of quantities and

incompatibilities, these areas will be conspicuously marked using Department of Transportation (DOT)
. - : '. ~. '. '; .

placards and acceptable [Hazard Communication 29 CFR 1910.1200 (f)] labels. The Tetra Tech NUS

FOL shall ensure the fOIl~wing materials/documents are take~ 't~ the project site and U~i1ized a~' required'.

" ol.

Signs and Postings - Signs and posting for regulated areas (i.e., Satellite Waste Accumula'ion Area, All
.' . .....• . :._. ". "f,": •.. :: .. ".' . ". -

Visitors Report to the Site Office Trailer, Exclusion Zone, etc.)

CT00158

•



• 12.0 GLOSSARY

Revision 2
May 2002-

-- ..~ ,.)
',:,,-,:

J..lRlhr

ACGIH

CFR

CIH

· CLEAN

.cm2

micro-rem.per hour

American Conference of Governmental Industrial Hygie'1ist

Code of Federal Regulations

.Certified Industrial H~gienist

Comprehensive Long-Term Enyironmental Action Navy.

square centimeters

Carbon dioxide

..;.'

~.' '. .

: . ;.';~:. .'

. i

.. ~' .

.. ,

", ."

.... i".". . _ ,',' •.•.•,. ,.

.... :

;,

..\;

f· ."

. ". ~ :.-:' ....'."....;

counts per minute

:C~;dio'V~~~ularResuscitati~n'
Certified Safety Professional'

'Contract Task Order'

G.hemical Warfare Agent
.'

Chemical Warfare Material.' ..

cpm

. CPR

'CSP

CTO

.CWA

'CWM
". -,";";" ... ~-'::'.' .. ,'" .")-< ..

· dBA" . De~ibles

i(~~;"'!~~:Y:+i;::7i~mt1!0fot~"'.'..:..
EAP·· Emergency Action Plan

EOD Explosive Ordnance Disposal
, . \

EPA Environmental Protection Agency

eV electron Volts

Fe Iron

•

·FID

"FOL

G-M

H2S

HAS

· HASP

HAZWOPER

HEPA

HSM

IDEM

IDLH

IDW

Flame Ionization Detector

Field Operations Leader

Geiger-Muller

Hydrogen sulfide

Hollow Stem Auger

Health and Safety Plan

Hazardous Waste Operations and Emergency Response

High Efficiency Particulate Air

Health and Safety Manager

Indiana Department of Environmental Management

Immediately Dangerous to Life andHealth

Investigative Derived Wast~

:. ~~.

12-1 CT00158



Oxidation-Reduction Potential. .' . .

Occupational Safety. and Health Administration (U.S. Depa~ent6d_abor)

Tetrachloroethane. ."..'..

.:i::·.·.·

:5 .•. :

•...... d,';
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.' .'. ~ ! ~ ..

~".' .

. ~ .,

:"."

. ',.,

·Permissible~xpo~ure Limit· ..

. Project Health andSafety Officer'

Photo Ionization Detector

Safe Work Permit

· Trichloroethene

Toxicity Characteristic Leachate Procedure .

Thermoluminescent dosimeters
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• TETRA TECH NUS, INC.

CASE NO. _

INJURynLLNESSPROCEDURE
WORKER'S COMPENSATION PROGRAM

WHAT YOU SHOULD DO IF YOU ARE INJURED OR DEVELOP'AN ILLNESS AS A
RESULT OF YOUR EMPLOYMENT:

,
• If injury is minor, obtain appropriate first aid treatment.

• If injury or illness is severe or life threatening, obtain professional medical treatment at the nearest
. hospital emergency room. .

• ,If incident involves a chemical, exposure on a project work site; follow instructions in the Health &
Safety Plan..

:~ ..
. ~,.

. .
• Immediately report any injury or. illness to your supervisor or office manager. In addition, you must ..

contact 'yourHu~nResourcesrepre~~nt~tive~M~(ilynrjleth9m.at'(412)921~8475,andthe " ":.'
. Corporat~Jlealth·al1d.sa:fetyM:anager,.M~tt.SQltisa(4ri)·921:8912\vithiii'24 hours, .You.will be,:.-(.,'
.". i~uir,~d' to eouipl~te' a~ ;ijjJo/YlrilhessR~p6it(~ttathedr •.'yC)~Illa:y ~lsobe 'required to paititipate in .'a: ,

" ~ .. ,' ..-. ",' ..'~'. mor¢' ~etail~.d;·.il)ye~tig~tiqti·.f~c?~n.·, ~~~ ·H~atf.h-.S.cient'es Pe:p~rrien~·.. . '. , .. ~: .."~ >t~ i:.·· .. ~. ~:>';::' ..":. :-.

:. "...: . • "~ "ii~h~~~~~ic1i.i;eatl:nt;:i1-~~~i~l~;+h~:~1~iot~~~~~~~}~l]fe;~l ~nitwiUfu~ish:a list:b~,'
:net~ork providers custoinizedtolf;e;IOC<ltion.pf;the,injuredemployee. These providers are 'to be.'." . "" •.'.. ." .
used for treatment of Worker's Onrtpensationitlju[.iessubjectto the laws of the state in which you
work. Please call Marilyn Diethom'at (412) 921-8475 for the number of the Referral Unit.

, '.,

ADDITIONAL QUESTIONS REGARDING WORKER'S COMPENSATION:

Contact your local human resources representative, corporate health and safety coordinator, or Corporate
Administration in Pasadena, California, at (626) 351-4664.

Worker's compensation is a state-mandated program that provides medical and disability benefits to
. employees who beq)me disabled due to.job related injury or illness. Tetra Tech, Inc. and its subsidiaries
(TetraTech or Company) pay premiums on behalf of their employees. The type of injuries or illnesses
covered and the amount of benefits paid are regulated by the state worker's compensation boards and
vary from state to state. Corporate Administration in Pasadena is responsible for administering the
Company's worker's compensation program. The following is a general explanation of worker's
compensation provided in the event that you become injured or develop an illness as a result of your .
employment with Tetra Tech or any of its subsidiaries. Please be aware that the term used for worker's

.compensation varies from state to state.

•
WHO IS COVERED:

All employees of Tetra Tech, whether they are on a full-time, part-time or temporary status, working in
·an office or in the field, are entitled to worker's compensation benefits. All employees must follow the
above injury/illness reporting procedures. Consultants, independent contractors, and employees of
subcontractors are not covered by Tetra Tech's Worker's Compensation plan.



CASE NO, _.m
WHAT IS COVERED:

If you are injured or develop an illness caused by your employment, worker's compensation benefits are
available to you subject to the laws of the state you work in., Injuries do not have to be serious; even
injuries treatedbyfirst aid practices are covered and must be reported. Please note that if you are
working o.ut-of-state and away from your home office, you are still eligible for worker's compensation
benefits.

•
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CASE NO. _

• TETRA TECH NUS, INC.
INJURynLLNESSPROCEDURE

WORKER'S COMPENSATION PROGRAM,

To: Corporate Health and Safety Manager
Human Resource Administrator

Prepared by: _

Position: _

Project Name: _~ _

~Project No.__----"'---- -:- _

, Office: -'---- _

Telephone: ---, _

No. of dependents: --'--'--:---,-

Information Regarding Injured or III Employee:

Name: '---- -'-- _

Home address: __--,- ---,_---,_

Office: _

Gender: M D F D

,.,' '"'J.-

< '.: '};

YesD'NoD'

" ',', :".

Marital status:·)',' .'. .':..' ' .. ...,."-'-~~~.....,------,------

. -... " ;.. ~ .- .'. '. .. .
..Socia!iSe,cufi~y;~o;':..........---'----'---i,',..,,:"'-".. -'.".."~'-,,-'',:,-''......'. "~'.-----.,.~'". :", ...

< Date6fbirth:':--,'-'--__-'-,,.-'----~.·-i-I ~-'-.....,-~,_....".,,,:..-.,.

,....,.. ',' ~·:'r+::i~e."()f AJ~ide,~t:""
. Was place ofaccident Or exposuieOtt e.i1)ployer's preffiises. :/ '. . ... .:..... .,.

. ~ '", ~'.

.'" . . :
:. :.

Home telephone: --,-_----__...".----,-.....,-.----,-

,;':.,';.;" ...~!}, ··9~ctip~t~~~ (reguiarj,ob:title): ,-7...;-::...,-::---"'~__-'--':"_" .'.

,;:~'::.~;;' <: pep~tment: '. '.. ,": .. , ..

, '.. ' ,Date of Accident:

.tLocationofAccident

Street address:

City, state, arid zip code: ---' ------

County:

Narrative Description of How Accident Occurred: (Be specific, Explain what the employee was doing and how the accident
occurred.) .

•



TETRA TECH, INC.
INJURYflLLNESSREPORT •

Did employee die? YesD No D

Was employee performing regular job duties? Yes D . No D

Was safety equipment provided? .Yes D No D

Was safety equipment used? Yes D No D

.Note: Attach any police reports or related diagrams to this accident report.

.Witness(es):

Name:

Address:

'Telephone: ...

:Oescribe the Illness or Injury and Part of Body AtTecte<!: •.
. .:~

'j.

.. ' ..
-'1::

Physician's Name: _,..- -..,.__

Address:

Hospital or Office Narne:

Address:

'.j:.:" "'r',

J,!~~eJ"~!Obje~tor:Substance \v~ichDireCtl;t~j~,redtil1ef:mplore~:··,. '•.
'>"~"":';_:'-:':~.'~".';.~"'-:".:::'::-' : .. ' .. .:. ).." ;._-.-,': .. ,." ..;' ..... ". :':'.:: >,
.' .... /

.. y.:. .::._" .1 ". .!:•. : "," "
It-:---,-'-~~"-:------,-,..,....--'--'"'-:-:--'---'.,...---,-'-------,---'--~--,"-"",--"-'-----,-+-,-~",""",·,~$+··{7·~:7···-;--:-':..~::.;.;...~:.,...:"-,-:._.._'_i·_'_.~---'-''''''''''''---'--.,....-'''''I

~ed~:i~eay,:,ntRoq~~i'"Aid Only ·d;t:tZ:tt~:~Diy, _' _
Last Date Worked _

Time Employee Left Work _

Date Employee Returned to Work _

D No. ofRestrict~ Work Days ---'- _

D None

Telephone No,: _

•



• Corrective Action(s) Taken by Unit Reporting the Accident:

Corrective Action Still to be Taken (by whom and when):

Name of 'tetra Tech emplo'yee the injury or iII~ess was first reported to: ~ _

Date of Report: .,--_ Time of Report: _

Printed Name

Project or Office Manager

Signature Telephone No. Date

SiteS'afety Coordinator '
, "

" ,

",,' >- ';' ':'~rij~ed'~inPIOy~e.i.i··...··..·..·.:
'!:;~:i .,7~-: .',

" ...

•

'", ~'. ~.~:-~:.:-.>~'

.. "
.. : \
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EQUIPMENT INSPECTION

UNIT NO. _
. Inspect daily, document prior to use and as repairs are needed.

COMPANY: _
FREQUENCY:•
Tires or tracks

Hoses and belts

Cab; mirrors, safety glass,
Turn signals, lights, brake lights, etc. (front/rear) for equipment
approved for highway use?
Is the equipment equipped with audible back-up alarms and
back-up ligh~s?

Horn and gauges

Brake condition (dynamic, park, etc.)

Fire extinguisher (Type/Rating- . )

Fluid Levels:

(e.g., bulldozer)
Good Need Repair N/A

0 0 0

0 0 0'

0 0 0
0 0 0

0 0 0

0 0 0

'0 0 0

0 0 8

• Are any structural members bent, rusted, or otherwise show signs of damage? _

Are fueling cans used with this equipment approved type safety cans? _

0 0

0 0

0 0

Yes No

0 0

0 0

0 0

0 0

0 0

0 0

0 0

o
o
o

o 0",' 0
0' ,0,·" ,";0

. '0', . , '''',:c:O:::,:,,''J; ", 0' .
or: ' "';"~":O>:-: :;',: ,;::,0",:: ;',

.': .::;~:g,.: ~, '<>::;:~:::::'( ';;,::' i'g'" .
,',' , :tl':~'!;;:::··':.\cJ q

:. ":',.

''0< :.;,: 0" 0

o 0 0

o 0 0

".. ';;"', ;;.'

Around rotating apparatus (belts, pulleys, sprockets, spindles, drums, flywheels, chains) all points of
operations protected from accidental contact?_----' -=- _

Hot pipes and surfaces exposed to accidental contact? -'- _

All emergency shut offs have been identified and communicated to the field cr'ew?_-----

Have emergency shutoffs been field tested? _

Results? -=- _

Coupling'devicesand connectors

Exhaust system:
, "

Blade/boom/ripper condition

Accessways: Frame, hand holds, ladders, walkways (non-slip
surfaces); guardrails?

Power cable and/or hoist cable

Steering (standard and emergency)

Safety Guards:

': ..

. Engineoii ,
Transmission"fluid

.. SfakeJluid.: .." '.,
, .',' ,j:;90Iingsy~t~rri~luid'.;,

'...::::.~ . - , -.. :,:-:·WJnd.shi~-lqwipers' ..
• ' \' .:,',' :~¥graUli?:9)!

,,:'.~ , 'OilJe'akllube ": . '. '
", ";.



o 0

Have the attachments designed for use (as per manufacturer's recommendation) with this
equipment been inspected and are considered suitable for use? _

Portable Power Tools:

Tools and Equipment in Safe Condition? _

o o •
Saw blades, grinding wheels free from recognizable defects '(grinding wheels have been sounded)?

o 0
Portable electric tools properly grounded-,-?...;... _

o 0
Damage to electrical power cords? -'-- _

o 0

Blade guards in place?~.------'-----__:_----------------- o o
;Components adjusted as per manufacturers recommendation? ....,- _

o 0

Cleanliness:

Overall condition (is the decontamination performed prior to arrival on-site considered acceptable)? ~

Where was this equipment used prior to its arrival on site? ,....- · ----'_'--__----'-:-- ---:-
Site Contaminants of concern althe previoussite?..,....-,.....- --'-_--'-_....,-....,----..,.....,---'-_....:....:.--:-' _

. "Insidedebris (coffee,: cups; soda cans, tools and.equipment) blocking free access ~ofootcontr6Is?.,...·.~----'---:,''-'......;.,.:.----'-_

:~~.. "; l~:-:
.... l_.:.

Operator~Qi.ialific~ti()ns~(as'applic~bleforall heavy equipmeilt): .... ,~.c",,:~. .
"::..'~-. . ~ 1~' '., ..:'~~:;.;. ", ': ,.~- •._.,- ;;;.·;~I:: ... -::· ,.... ..~.. ;::.~:'!,.. :', . '--i :" " :.~::. , .

......::.:.: : ',~ _:, : .~._ _ ;" <...... .! ••' ." _ ' '< '~~_;>'" .J" : .-, ..". '~~":'~'" ',' :'.~.. ".
.. . ::D,~esthejoperatb(haveproper!iqensingWher€u:ipplicable;(e:g;; GDL)?, .•.. ;"':......:.,,, .'".';,' .. '>i'·· i.•: ;; .• ,,:;,.,,;.. ,,),,::.,

~., )~~~~·~;e~~k:1~p·iR:~~:~a~%~~~i:~u~~~~n~~t~perating ..in~tructionS?' '., ...'. '..... " .' ..... ' .. ··:·;:::>:t,:~i;,:: ..,t~·i.,';ft:.:·.:~i~.;;,.•,'·
,.:.. ':D08s·thebp~ratorhave~Em10tidnarand/orphysical limitations which would prevent himlher from:p'erl6nnin.g{,'··.. '-,'; ,~:; .'.

.this ta~kih'a safe manner? . ". ." '. . '. ..' ';.' ;:>... :~~:;j,':" .

"Is the operator 21 years of age or more?~-----,.-'------------'-----'----------,.----'---

:.. '

Identification:

Is a tagging system available, for positive identification, for tools removed from service?_
. .

Additional Inspection Required Prior to Use On-Site
No
o

'0

Yes
o
o

Does equipment emit noise levels above 90 decibels?

- ; If so, has an 8-hour noise dosimetry test been performed?

Results of noise dosimetry: ,.....- -.:- _

.Defects and repairs needed: -:-- ...,....- _

General Safety Condition:

Operator or mechanic signature: _

Approved for Use: 0 Yes 0 No

Site Safety Officer Signature

•
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•
MEDICAL DATA SHEET

This Medical Data Sheet must be completed by all on-site personnel and kept in the command post du'ring
the conduct of site operations. This data sheet will accompany any personnel when medical assistance is
needed or if transport to hospital facilities is required.

Weight

Home Telephorie

Height

. Project

Name

Address

Age

Name of Next Kin

Drug or other Allergies

Particular Sensitivities

DoYou Wear Contacts?_' _

Provide a Checklist of Previous Illnesses or Exposure to Hazardous Chemicals

Wh~.tmedicationsareyp~ presently uSing?: . ' : : ;~.

" ~..
. "-~"

,··Poi.y~U;h~y{!·~,~Vm~(j:lfa.(·~~~~.r,i,qtiO:ryst ." =-,"_'....,.:.;...",_•. _. --'---'-_.......-_.......-__--'- --------'"'""'--'--.-,....;....•_ ....:,...~
"" " '.'

~,-:....--'-;;;....;-'--....:;..;;.-~;,.-:'-"-,...;.;......"""----'----'----'----"----'--'--.,.-----------"'---'-
';', .. "",'

'. ~:.. ' .. ,

........

.' " .,. ," ';' . ~ " : ~ ~;' ": '. ".. ~.;..,.: ......~.~~ : :~>!r:, .,.;-.' .~";.'
.:> .'',. ,,'

~\ ;
," ,":.

,". ~ -.;

. c. '; .. ". , .. ".,:

... ~_......

'•.
~'.,

Name, Address, and Pho.ne Number of personal physician:

I am the individual described above. I have read and understand this HASP.

Signature Date

•
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, SAFE WORK PERMIT
MONITORING WELL INSTALLATION AND CONSTRUCTION

Permit No. _ Date: _ Time: From to

IV. Protective equipment required
Level D l:8J Level BO
Level C 0 level A 0

•

' SECTION I: General Job Scope (To be filled in by person performing work),
, ' I., Work limited to the following (description, area, equipment used): Monitoring Wells are to be installed via

HSA drilling.

Equipment Type: To be determined
Monitoring Equipment Required::...P.:.:ID:o....:.;w"-'it"-'h--=1-"O.:.:.6"-.e;::.V-=--=L""a"-'m.:.r:p:.L, ---'_----'- -----

II. Names: --, ---------------------------

III. On-site Inspection conducted 0 Yes 0 No Initials of Inspector _
, TtNUS

SEc:nON II: General Safety Requirements (To be filleCl in by permit issuer)
Respiratory equipment required

Full face APR 0' Escape Pack 0
Half face APR 0 SCBA 0
Escape-PAC SAR 0 Bottle Trailer 0
Skid Rig '0 None 0

Modifications/Exceptions:__:..- ---'- _

V. Chemicals of Concern
Chlorinated Solvents

Action Level(s)
>5 ppm

Response Measures
Retreat to an unaffected
Area until reading return
To background levels.

.'.; :.

, VI. Additional Safety Equipment/Procedures.
Hardhat: , ; : ~ ;: .. l:8J Yes ',0 No Hearing Protection (Plugs/Muffs) :.. l:8J Yes t 0 No

. Safety" Gla;ses ;, .. ; ~ :.;~ : l:8J Yes .0 ~o,. ,,: .Safety belt/harness ,..: , ~.:.; LIVes .'l:8JNo
.CheinicaVsplash,999gl~$", :: : ;0 yfis [8]No.'~·"· . Radio ·(At least one- radio per crew) [], ·yes:.:O' No. ,

", Splashshield';'.";-::;;':.'::: :.·;.. ::;,: :.;,..,;.:~D'Yes;: 1:8'J"No" Sign$ and Barricades O:Yes \.Q No
..'.,':' ;SpJ~ls~~uiyGover~l!sjTYp~:· Twek' )0' Ye~ :DONo. '. '. Gloves (Type 7' t:Jitrile) :: : ; ~l-:~e$ AD' No
.:,:Ste,el t6e./shankW<>rkboots ,: ·;.j :.~ Y~sDNo.', Woi'kJresi regimen~ :.: .. ; ; : ;[] ,Yes·. -:0 No,

,:M6dificat'iqns/Exceptions:,'Splash' Suit '.~ Samph3r'~'TVvek tirlless'''saturalion' cfvvOtk,'clothes' al'e::antiCipated;·' .,' .;,
. "DriUeriDriliersHelper -"Impermeable,Rain suit. • Hearing·Protection· :.,;:,. Durii1i;f' operation ofn'oisesourC'es' (i!e.;'Clrill' ,

rigs; 'etc.) "The'plugs and muffs; identified for use shall be used in combination with one anotheHor; noisesoiirces in
excess' of 105dBA. All ,zones and entry control points will be clearly demarcated: Gloves - Samplers-Nitrile gloves
(surgeons style) for incidental contact; Driller/Drillers Helper - nitrile gloves:, Work rest regimens will be based on'
'ambient conditions and acclimatization progress .. ". ,

VII. ,Procedure review with permit acceptors Yes NA . Yes NA
Safety shower/eyewash (Location & Use) l:8J 0 Emergency alarms [8J. D
Procedure for safe job completion ; l:8J D Evacuation routes [8J 0
Contractor tools/equipment inspected :.. l:8J 0 . Assembly points : [8J ,0

Emergency Alarms - Verbal, Radio, air horn. Evacuation route - Up or cross wind to primary location, See attached
site map. Assembly points - See attached sitemap' .

VII. Site Preparation, , ' " Yes No NA
Utility Locating and Excavation Clearance completed ;..: l:8J D .D
Equipment and Foot Traffic Routes Cleared and Established .: l:8J D D
Physical Hazards Barricaded and Isolated ; : l:8J D D
Emergency Equipment Staged ~ , :.l:8J D D

VIII. Additional Permits required (Hot work, confined space entry, excavation, etc.). DYes l:8JNo
If yes, See SSG for appropriate permit

IX. Special instructions, precautions: Follow all safe work practices when working in and around the drill rig ..
Even and prepare the ground in and around the drill location to eliminate tripping hazards especially approaching

"rotating equipment. '

•
\. Permit Issued by: _ Permit Accepted by: -:--__



o
o
o
o

. . SAFE WORK PERMIT
MULTI~MEDIA SAMPLING - GROUND AND SURFACE WATER, SOILS, SEDIMENTS, AND SEEPS

Permit No. Date: Time: From to

SECTION I: General Job Scope (To be filled in by person performing work)
I. Work limited to the following (description, area, equipment used): Sample acguisition will occur through •

direct pour or direct fill of the sample containers. This sampling includes surface waters, sediments, and monitoring .
wells (groundwater) and natural attenuation sampling.
Equipment Type:__'-- _

Monitoring Equipment Required: ~P.!.!:ID~w~it!.!.h_!1~O~.6!....:e~V~L~am~p~ -,-- _

II. Names:
III. On-site Inspection conducted 0 Yes 0 No Initials of Inspector __--:::...,.-...,.-:- _

TtNUS

SECTION II: General Safety Requirements (To be filled in by permit 'issuer)
IV. Protective equipment required Respiratory equipment required

Level D !ZI Level BO Full face APR 0 Escape Pack
Level C 0 Level A 0 Half face APR 0 SCBA

Escape-PAC SAR 0 Bottle Trailer
Skid Rig 0 None

Modifications/Exceptions: ~ ___..,...------------- _

V. Chemicals of Concern
Chlorinated Solvents .

Action Level(s)
>5 ppm

Response Measures
Retreat to an unaffected
Area until reading return
To background levels.

',:,'" .

" ~

VI.. AdditionarSafety Equipmei1VProcedures -: ,."., .' '. . .' . ·.,i

.•. ,'.. '., ·Ra'rdha:(',~ ..:·.L,,;.: ;:;:., O Yes 0 No' 'Hearing P~otectjon.(Plugs/Muffs)..;~ :; D Yes. 0 .No

,~:r\§lllil~~f4f\ii~~ln~lfv;L.fijii~~J~~;g1Itiiit;Jii~~li~~,;:··,.
·:;::} . .:Suit .::c·samdliii,~ TVve'k unless Si:ituratiOn 6f 'workclothes'are antiCipated; 'RefleCtive Vests'wh~h samplinCfneaftraffic

,.'patterris:·Hearing 'Protection -When'sampling' hear noise sources (Le.,drill rigs/generators, -eteX: <Gloves"':'
, Samplers -Nitrile gloves (surgeons style) fOr incidental contact. Double layer'gloves for 'added prot~ction;"'"

viI. Procedure'reviewwith permit acceptors .. Yes NA' . . . yes NA
Safety shower/eyewash (Location & Use) !ZI 0 Emergencyaiarms : i !ZI 0
Procedure for safe job completion- : !ZI 0 Evacuation routes ~O

Contractor tools/equipment inspeded !ZI . D.Assembly points ~ !ZI 0
Portable eyewash for remote sampling locations; Emergency Alarms - Verbal, Radio, air horn. Evacuation route 
Up or cross wind to primary location, See attached site map. Assembly points - See attached site map.
. VII. Site Preparation. . Yes

Utility Locating and Excavation Clearance completed 0
Equipment and Foot Traffic Routes Cleared and Established : !ZI
Physical Hazards Barricaded and Isolated 0
Emergency Equipment Staged : !ZI

No
!ZIo
!ZI
o

NA
o
o
o
o

VIII. Additional Permits required (Hot work, confined space entry, excavation, etc.): 0 Yes !ZINo
If yes, See SSG for appropriate permit

IX. Special instructions, precautions: Follow all safe work practices when working in and around the drill rig.
Avoid uneven and unstable terrain when and where possible. Use multiple persons or pack lighter loads and make
more trips to remote sampling locations. Upon sample completion - Bag all equipment for transport to central
decontamination location. Personal Decontamination - Use Handi-Wipes or similar product between remote sampling
locations, until you have access to the central decontamination unit. See Table 5-1 regarding precautions associated
with handling sharps when engaged in Natural Attenuation sampling.

Permit Issued by: -."..__ Permit Accepted by:. _

•



SAFE WORK PERMIT
DECONTAMINATION OF HEAVY AND SAMPLING EQUIPMENT

SECTION I: General Job Scope (To be filled in by person performing work)
I. Work limited to the following (description, area, equipment used): Decontamination of Heaw and sampling

eguipment will take place at the central decontamination location. All eguipment decontaminated will be evaluated
visually and scanned with the PID to insure contaminant and decontamination solvent free.•
Permit No. _ Date: . _ Time: From to

Equipment Type: Steam cleaner, 25°Fan tip for pressurized systems over 3000 psi, scrub brushes; generator;
collection pumps and hoses .

Monitoring Equipment Required: .:...P-,-,ID~w,-,-it"-h,-1.:...:0=<..:..::<6...::e,-,V,-,=,La",,m"-'J::p....., ----------------
II. Names:

.111. On-site Inspection conducted DYes D No Initials of Inspector __-=-~:-::- _
TtNUS

.SECTION II: General Safety Requirements (To be filled in by permit issuer)
IV. Protective equipment required Respiratory equipment required

Level D ~ Level B D Full face APR ~ Escape Pack
Level C ~ Level A D Half face APR D SCBA

Escape-PAC SAR D Bottle Trailer
. Skid Rig . D' None

Modifications/Exceptions: Decontamination will be initiated in Level D..

D
D
D
D

Response'Measures
Retreat" to an unaffected .
Area until reading return
To background levels.
Follow, .precautions
specified On the MSDS :

. ,: No action level·
....-/:;..-,. ", '~"; .

.V; . Chemicals of Concern Action Level(s)
Chlorinated Solvents ;;...>5:::.,..,p",p-,-,m.:...-· ....,;-~__

-: :'.,=------:--,----------
Decontamination

',:

~.....': .'::
,;';

:. _... ' ' .. '.~, :'.. ":":::-~•.;::.>- ,:",,:' '~~'f', .' , ; • : •.\ ... 'i~ r . .: . -.; . • ~.~. l~
:"""'-~-'-'=:-':'-,;..;-..;;=..:.--;;,--:'---'-'-'-"----'-------'-'-'----'-~---'-'-'-...,..""-'-'--_""':---'-,.----'---".':-"--:-'-_--~--,........-+--,.'-- '<.••... '

'Y::::··:'·:::':':I::·J~·;"·:FVI·:.f;·~~rn,·t~~:?:"~~'~~~~tt~qlJiPmentlF'~cedur~.sD:~· ..:«., ..:..,'.:-:- .'. :"'.'.':. ·c~ '. .' ~. :> 'D·'.' ~~. ~:':''''.<.
:-' ~ ~. ,.~ .:~:'1:.~;.~.~~H~r.dh~ .,:,:~.~·.=-.'.~·; .•,. .;.~."l.::~~•• li••~•• ~~.: : •• ;.· ' ~ ·Yes': ·t;Jo ~~. _Hearing ·Protectron .(PI~gi:)/Muffs) I&:sL ¥e& ~ . . No .

:, .. : , :,.,Safety,Glasse:S.;.;.~.i.~.;~·;,: ·..· · ,.. [8],Yes EINo~ ,. 6afetybeltihamEfss : ;.: ..O.. 'Yes ..·I8!,No,,:.·.· ,;'"
:t • .:". :"Ch~mic;a1'spl!lsh goggles ,: ..,..: :.. D Yes' ·~.N6 .: "Radio (At least one' radio per'c'i;~w} :.,: Gl Yes~,.:J~~.. ,No.",}',: ' ." "~"

.;~*';:;~'ci\"l!)j:~l~~;f*{ir~l~tE~:~~ .. ~!b~)!.··~::,§~~· .....•. ··· •••·;~~!E~:~F:.)::·::·;:;;'·:.::·;:f::I~;t:~~"::,
: ,·~Chemical ProteCtiveOver,boots (Type: Neoprene )' .~ YesD No .' .. .' " '".' ... ..

'. Modifications/Exceptions: Splash Suit - Decon personnel - Hooded Rain suit; Hearing Protection - During oPeration
of noise sources (Le., steam cleaner etc.) All zones and entry control points and stations will be clearly demarcated.
.Gloves - Butyl with nitrile inner gloves. Work rest regimens will be based on ambient conditions and acclimatization
progress

VII. Procedure review with permit'acce'ptors , Yes NA Yes NA
Safety shower/eyewash (Location &Use) ~. D Emergency alarms ~. 0
Procedure for safe job completion ~D Evacuation routes ,.:.; ~ D
Contractor tools/equipment inspected :.~ 0 Assembly points ~ D

NA
~
D
D
D

No
D
D
D
D

Emergency Alarms - Verbal, Radio, air horn. The Central Decontamination Unit is the primary emergency refuge
. location. . . .

VII. Site Preparation . Yes
Utility Locating and Excavation Clearance completed : D
Equipment and Foot Traffic Routes Cleared and Established D
Physical Hazards Barricaded and Isolated ~

Emergency Equipment Staged , ~

VIII. Additional Permits reqUired (Hot work, confined space entry, excavation, etc.). D Yes ~No
'If yes, See SSG for appropriate permit

IX. Special instructions, precautions: Review MSDSs for all decontamination solvents prior to use. Drying racks
will be used to stabilize heavy eguipment pieces such as auger flights.

••
Permit Issued by: _ Permit Accepted by: -,.--_



SAFE WORK PERMIT
REMOVAL OF VEGETATION (CUTTING SIGHT LINES FOR SURVEYING AND EQUIPMENT ACCESS)

Permit No. _ Date: -'-_ Time: From to

SECTION I: General Job Scope (To be filled in by person performing work) •
I. Work limited to the following (description, area, equipment used): Vegetation removal will largely consist of

brush and scrub' removal using a brush hook or machete. In certain cases chain saws and chippers may be required.

Equipment Type: Brush Hooks; Machete; Chain saws; Chipper

Monitoring Equipment Required: Noise Dosimetry and Sound Level measurements at the SSO's discretion

II. Names:

III. On-site Inspection conducted DYes D No Initials of Inspector _
TtNUS

SECTION II: General Safety Requirements (To be filled in by permit issuer)
IV.' Protective equipment required Respiratory equipment reqUired

Level D ~ Level B D Full face APR D Escape Pack D
.Level C D Level AD Half face APR D SCBA D

Escape-PAC SAR D . Bottle Trailer D
Skid Rig D NoneD

Modifications/Exceptions: None anticipated
--'-,

.C" •

Response Measures.
.Hearing Protection

•. Hearing ··Protection.
'(PlugsandMuffs)c .

• Action Level(s)
>85dBA

'>105 dBA
.: ; -

V.. Physical Hazards of Concern
Noise ·i' ' .

.Noise' .' ,,-,' ",.' ... '
.' ~i ~':'.' . ~., ". ";:- ,'.

-' ", .
.:.. ';. ,:..:'.~. -- _:.. ;.>.' .: '. .:.•. ,. :',:" • ~ :.; .'. ;-. ,.~. •.. .: ~: :.-: .;. . '. .".. "" . -- - . .:' ~~::.:,:;..

,.:.;.: '.,: :.: ;' VI ..'. A~~;ii~n~?~~~t~,'~~'~;~~~h~P'~~~~~r:s::,::;~' " ..:; ''c'", :,:-:~, '.', :;;";: .,; ..'. ',' .. ;'·'i;'~·..';'.:,2.,

.)\~~£;s="i:~:%~~:i:::·)c:::~. ~::~.~~ ····· ...•.·i:~~~t~~!;~~1~r~~21:EI(~~,~I~;:}J:[;,i;;,
.....•. SplashiShieldi.~:·:;; •. ::'..L:';::;::·;: .. :;·;·::.:;.·.:..~Yes'EINo: <: "Signs and Barricades ..· : : O<Y:es :;',[8J;:No" . . .

Splasli:s~it7coveralis (Type:TYvek )0 'YesD No Gloves (Type - Leather or canvas) ~ ·I'(es:. dZhNo '
Steel toe/sh':mkW6rkboots :.. ; :: ~ Yes 0 No .' Work/rest regimen 0 Yes ' ~"No
Chemic~lI Protective Over-boots (Type: Neoprene) .~ Yes 0 No. '. . .
Modifications/Exceptions:· Hard hat - As conditions (overhead hazards) or work zone requirements dictate or when.
dropping trees greater than 8 feet in height. Hearinq Protection - See Section V, above. When sampling near noise
sources (Le., drill rigs, generators, etc.).. Gloves - Leather or canvas work gloves. Chain saw operation requires
chain saw chaps and a screened visor.

, ....

VII. Procedure review with permit acceptors Yes NA Yes NA
Safety shower/eyewash (Location & Use) D ~ Emergency alarms [8) D
Procedure for safe job completion ~ D Evacuation routes ~ D·
Contractor tools/equipment inspected ~ D Assembly points : ~ D.

Emergency Alarms - Verbal. Radio, air horn. Evacuation route - Upor cross wind to primary location, See attached
site map.. Assembly points - See attached site map

VII. Site Preparation . Yes No NA
Utility Locating and Excavation Clearance completed D [8) D
Equipment and Foot Traffic Routes Cleared and Established ~ 0 0
Physical Hazards Barricaded and Isolated D ~ D
Emergency Equipment Staged ~ D D

VIII. Additional Permits required (Hot work, confined space entry, excavation, etc.). D Yes ~No
If yes, See SSG for appropriate permit

IX. Special instructions; precautions: All chipper operation require two persons; Felling trees with a girth greater
than 4 inch girth requires a two man operation. Always provide a cleared escape route when fellinq trees.
Equipment (brush hooks, machetes. and chain saws will be kept sharp to avoid forcing cuts. Equipment inspections
will be performed on chippers. chain saws, and hand tools every day. For additional information, see Table 5-1. •

Permit Issued by: _ Permit Accepted by: _



SECTION I: General Job Scope (To be filled in by person performing work)
I. Work limited to the following (description, area, equipment used): Geographical Surveys - This activity will

encompass traversing the site recording horizontal and vertical location in comparison to established reference points
and controls.

'.
Permit No. _

.SAFE WORK PERMIT
GEOGRAPHICAL SURVEYING

Date: _ Time: From to

Equipment Type: Survey eguipment

Monitoring Equipment Required: .!..:N~o~n~e --,- -,- _
II. Names: ~ _

III. On-site Inspection conducted 0 Yes 0 No Initials of Inspector --'-_-= ----
TtNUS

SECTION II: General Safety Requirements (To be filled in by permit issuer)
. IV. Protective equipment required Respiratory equipment required

Level D ~ ·Level B 0 Full face APR . 0 Escape Pack
Level G 0 Level ~ 0 . Half face APR O· SCBA .

Escape-PAC SAR 0 Bottle Trailer
Skid Rig 0 None

o
o
o
D

........
". ~.. ~ .

. . Modifications/Exceptions: None anticipated
V. ·Chemic~ls of Concern

None.. None
Action Level(s) Response Measures

Follow HASP Direction

." .:'".' ('.,:

VII. Procedure review with permit acceptors· YesNA Yes· NA
Safety shower/eyewash (Location & Use) 0 ~ Emergency alarms :..~ 0
Procedure for safe job completion ~ 0 Evacuation routes ~. 0
Contractor tools/equipment inspected ~ 0 Assembly points ; ~ 0

Emergency Alarms - Verbal, Radio, air horn. Evacuation route - Up or cross wind to primary location, See attached
site map. Assembly points -See attached site map

VII. Site Preparation Yes
Utility Locating and Excavation Clearance completed : , , :..,.. 0
Equipment and Foot Traffic Routes Cleared and Established : ; ~

Physical Hazards Barricaded and Isolated 0 .
Emergency Equipment Staged J : ~

No
o
·0·
o
o

NA
~o
~o

VIII. Additional Permits required (Hot work, confined space entry, excavation, etc.). 0 Yes ~No
If yes; See SSG for appropriate permit

IX. Special instructions, precautions: Establish rope ladderS or other means suitable to traverse terrain greater
than 45° angle. Adhere to reguirements setforthin Table 5-1 Removal of vegetation for safetv measures for clearing

. site lines.

•
Permit Issued by: _ Permit Accepted by: _
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