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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) outlines one year of long-term groundwater monitoring and
reporting activities for the Forrestal (Site 2) and Supplyside (Site 3) Landfills located at the Naval Station
Great Lakes (NSGL), Great Lakes, lllinois.

Tetra Tech NUS, Inc. (TtNUS) has prepared this SAP for the United States Department of Navy, Naval
Facilities Engineering Command (NAVFAC) Midwest under the Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract Number N62467-04-D-0055, Contract Task Order (CTO)
478.

1.1 SITE BACKGROUND

The Forrestal Landfill (Site 2) is located between Superior Street and Skokie Ditch, south of Virginia Court
(Figure 1-1). The landfill was the first controlled disposal area used by NSGL. Operations at the landfill
began in 1967 and ceased in 1969. The site was operated as a trench-type landfill with no burning. Itis
estimated that approximately 76,000 cubic yards of refuse were disposed at the landfill. The total volume
of material disposed at the landfill was limited by the size of the parcel (approximately 4 acres) and due to
the fact that disposed refuse was not burned. In addition, the period during which the site operated
coincided with the period during which housing waste collection switched from the Navy to a private

contractor, with disposal on Navy property. No hazardous wastes were disposed in the landfill.

The Supplyside Landfill (Site 2) is adjacent to the NSGL facility boundary and south of the Supply
Department warehouse (Building 3503) and extends almost to the westward extension of Alabama
Avenue (Figure 1-1). The landfill covers an area of approximately 400 feet by 1,000 feet. Operations at
the landfill began in 1969. The landfill was operated as a trench-type landfill with four parallel trenches.
There was no intentional burning of refuse at this site. The Supplyside Landfill was closed in 1983 and
had a cover installed in 1985. The cover grading and seeding were performed by the Navy Construction

Battalion 401, a tenant command at NSGL, during that time period.

Between May and October 2004 new caps were constructed by Toltest, Inc. for the Forrestal and
Supplyside Landfills in accordance with designs prepared for the Navy by Clayton Group Services
(Forrestal Landfill) and Versar (Supplyside Landfill). In 2006 Toltest installed groundwater monitoring
wells at the landfills, consisting of six wells (FL-01 through FL-06) at the Forrestal Landfill (Figure 1-2) and
six wells (SSL-01 through SSL-06) at the Supplyside Landfill (Figure 1-3). Toltest conducted four
groundwater monitoring events in August 2006, January 2007, April 2007, and August 2007.

120706/P 1-1 CTO 0478
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1.2 SAP ORGANIZATION
The remaining sections of this SAP include the monitoring program (Section 2) and sampling and
analysis methodologies (Section 3). Also attached to this SAP are TtNUS Standard Operating

Procedures (Appendix A), referenced field forms (Appendix B), and the site-specific Health and Safety
Plan (Appendix C).

120706/P 1-2 CTO 0478
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2.0 MONITORING PROGRAM

21 PURPOSE

This SAP identifies the activities to be performed during Fiscal Year (FY) 2008 of the long-term
groundwater monitoring at the Forrestal and Supplyside Landfills at NSGL. Long-term groundwater
monitoring is being conducted to comply with Federal and lllinois requirements for closure of the landfills

under Resource Conservation and Recovery Act (RCRA).

2.2 SAMPLING PROGRAM

Groundwater samples and quality assurance (QA)/quality control (QC) samples will be collected quarterly
for one year from twelve groundwater monitoring wells at the landfills as part of the long-term
groundwater monitoring program. The following discussion identifies the sampling locations at each
landfill.

Forrestal Landfill

Six monitoring wells (FL-01 through FL-06) will be sampled at the Forrestal Landfill. The monitoring well

locations at the Forrestal Landfill are illustrated in Figure 1-2.

Supplyside Landfill

Six monitoring wells (SSL-01 through SSL-06) will be sampled at the Forrestal Landfill. The monitoring

well locations at the Supplyside Landfill are illustrated in Figure 1-3.

The groundwater samples will be analyzed for the lllinois Environmental Protection Agency (EPA) L1/L2

analytical parameters. The analytical program is described in Section 3.3.
Following the fourth quarter of monitoring during FY 2008, the four quarterly results of monitoring along

with results from FY 2007 will be evaluated, and recommendations will be proposed for either a reduction

in the sampling frequency, a reduction in analytes monitored, or additional monitoring or remedial action.

120706/P 2-1 CTO 0478



REVISION 0
DECEMBER 2007

3.0 SAMPLING AND ANALYSIS PROGRAM

This section describes the sampling locations, procedures, and record keeping activities for the
groundwater monitoring activities at the Forrestal and Supplyside Landfills. The sampling will be
conducted quarterly for the FY 2008 (October 2007 through September 2008). Optimization of the

groundwater monitoring program will be evaluated following the fourth round of monitoring for FY 2008.

3.1 GROUNDWATER SAMPLING ACTIVITIES

The following sections outline the groundwater sampling activities to be conducted during each

monitoring event.

3.1.1 Groundwater Level Measurement

A synoptic round of groundwater level measurements will be collected from each site prior to purging and
sampling of the monitoring wells for each monitoring event. Water levels will be obtained from the 12
groundwater monitoring wells. Groundwater level measurements will be obtained within a 2-hour period
and no sooner than 24 hours after a significant precipitation event to minimize the precipitation effects on

the data sets.

Groundwater level measurements will be conducted in accordance with TtNUS SOP GH-1.2
(Appendix A). Measurements will be collected with an electriconic water-level indicator, using the top of
the inner well casing as the reference point for determination of depth to water. The total depth of the
wells will be measured following measurement of the water depth, for determination of well volumes
during purging activities and to evaluate whether sediment has accumulated in the wells. Measurements
will be recorded to the nearest 0.01 in the appropriate field logbook and on a groundwater level

measurement form (Appendix B).

3.1.2 Groundwater Purging and Sampling

Groundwater purging and sampling will be accomplished using low-flow sampling technigues in
accordance with TtNUS Standard Operating Procedure (SOP) SA-1.1 (Appendix A). Low-flow purging
and sampling will be implemented because this method provides the least disturbance to the surrounding
formation (i.e., less turbulence in sampling and hence less turbidity) and allows for a more representative

sample to be collected.

120706/P 3-1 CTO 0478
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Wells will be purged prior to sampling using dedicated pumps and tubing. The dedicated pumps are
QED™ Environmental Systems bladder pumps with Teflon® bladders and Teflon®-lined polyethylene

tubing installed by TolTest during the initial round of groundwater monitoring.

The water level and the total depth of the monitoring well will be measured to within 0.01 foot accuracy
from the marked location on the top of the well riser pipe using an electronic water level indicator, prior to

initiation of purging.

Initially, the pumping rate will be set at approximately 0.3 liters per minute. The pumping rate will be
reduced if turbidity is greater than 10 Nephelometric Turbidity Units (NTUs) after the other field

parameters have stabilized, as described below.

Water levels will be monitored every 5 to 10 minutes as purging occurs. The pumping rate will be
adjusted to prevent drawdown from exceeding 0.3 feet during purging. If groundwater is drawn down
below the pump intake, 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.

During purging, water quality parameters [pH, turbidity, specific conductance, temperature, oxidation-
reduction potential (ORP), and dissolved oxygen (DO)] will be measured and recorded every 5 to
10 minutes using a multi-parameter analyzer in a flow-through cell (QED™ MP-20 Water
Analyzer/Engineered Flow Cell or similar equipment). Turbidity will be measured using a separate
turbidimeter (LaMotte 2020 or similar equipment). Purge data will be recorded on Low Flow Purge Data
Sheets (Appendix B).

Well purging will continue until the parameters have stabilized and the minimum purge volume (stabilized
well volume plus the extraction tubing volume) has been removed. Stabilization of parameters is defined

as follows:

e Temperature +/- 0.5°C

e pH +/- 0.2 standard units

e turbidity < 10 NTUs

e specific conductance +/- 0.020 milliSiemens/centimeter
e DO +/- 0.2 milligrams per liter

e ORP +/- 20 millivolts.

120706/P 3-2 CTO 0478
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If the parameters have not stabilized within 4 hours or after three well volumes have been purged, this
information will be recorded and sampling will begin. Sampling data will be recorded on Groundwater

Sample Sheets (Appendix B).
Following purging, samples will be collected in laboratory-supplied, pre-preserved bottles. The samples
will be labeled and handled as described in Section 3.3. The samples will be analyzed for the parameters

identified in Section 3.3.

Purge water will be containerized into appropriate containers and staged at a NSGL-approved location,

pending appropriate disposal.

3.1.3 Equipment Calibration

As a rule, instruments used in the field will be calibrated daily prior to use. These instruments will be
calibrated according to manufacturer requirements. Equipment calibration for each instrument will be

recorded on Equipment Calibration Sheets (Appendix B).

3.1.4 Equipment Decontamination

Field analytical equipment (e.g., multi-parameter analyzer) and water level measurement will be rinsed

with analyte-free water.

3.15 Investigation-Derived Waste (IDW) Handling

The groundwater monitoring program may generate three types of potentially contaminated residues:
personal protective equipment (PPE), purge water, and sampling equipment decontamination fluids.
Based on the activities and types of contaminants present, none of the residues are expected to
represent a significant risk to human health or the environment if properly managed. Planned
management of each residue is provided in the following. The waste disposal operations will be
coordinated through the appropriate NSGL personnel and will be completed in accordance with the
Hazardous Waste Management Plan for NSGL (ACOS Installation & Environment, 2002)

PPE — PPE includes surgical gloves, etc. PPE will be double bagged and placed in NSGL trash

receptacles (dumpsters).
Purge Water - Purge water will be containerized in Department of Transportation (DOT)-approved

(Specification 17-C/H), 55-gallon drums and staged on wooden pallets in an area established by TtNUS

personnel and the Navy. The drums will be sealed and labeled with drum contents, well/boring number,

120706/P 3-3 CTO 0478
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and date. One composite sample will be collected and analyzed for waste characterization purposes.
Based on the results of the analyses, a determination will be made whether offsite disposal and/or
treatment are required. If IDW materials are shown to be hazardous, TtNUS will arrange for proper
removal and disposal of the drummed wastes, although Navy representatives must sign the necessary

manifest documentation.

Sampling Equipment Decontamination Fluids - Equipment decontamination fluids will be containerized

and handled in the same manner as the purge water.

3.2 SAMPLE HANDLING AND CUSTODY

The following sections identify procedures for sample handling and custody.

3.2.1 Sample Handling

Each sample will be divided among several containers. Each container of a particular sample will be
specific to the analysis of one or more analyte groups (fractions). In general, sample fractions will be

containerized in the following sequence:

e Volatile organic compounds (VOCs)
e Semivolatile organic compounds (SVOCs)
e Other organic analytes

¢ Non-volatile inorganic analyses

Samples will be shipped in coolers to the analytical laboratory via air courier (e.g. FedEx). Certain
analytical parameters have short times before analysis (e.g., nitrate — 48 hours). Therefore, delivery of
samples to the laboratory must be appropriately planned as to arrive at the lab in sufficient time for
analysis and to arrive when the laboratory is staffed to receive samples (i.e., Monday through Friday, or

prior arrangements for delivery on Saturday).

Sample bottles for aqueous samples will be pre-preserved with the proper amounts and types of
preservatives prior to being shipped from NSGL. Table 3-1 lists bottleware and preservative

requirements for the monitoring program.
Upon collection, the samples will be promptly chilled with ice to 4°C and packaged in an insulated cooler.

A temperature blank for use by the receiving laboratory shall be included in each cooler containing

samples. Ice will be sealed in containers to prevent water leakage. Samples will not be frozen.
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3.2.2 Sample Nomenclature

A consistent sample nomenclature system has been established to facilitate subsequent data
management at NSGL. The sample nomenclature system has been devised such that the following

objectives can be attained:

e Sorting of data by site, location or matrix.

e Maintenance of consistency (field, laboratory, and data base sample numbers).
e Accommodation of project-specific requirements.

e Accommodation of laboratory sample number length constraints.

o Ease of identification and direct link to site and year.

The NSGL Environmental Department must approve deviations from this system.

Samples collected at NSGL will be properly labeled with a sample label affixed to the sample container.
Each sample will be assigned a unique sample tracking number. The sample tracking number will consist
of a five or six segment alpha-numeric code that identifies the project [NTC — NSGL was called Naval
Training Center (NTC) Great Lakes]; the sample’s associated site; the sample type and location; and, for

aqueous samples where applicable, whether a sample is filtered and/ or the sample round number.

The alphanumeric coding to be used in the NSGL sample system is explained in the diagram and the

subsequent definitions:

Project Prefix NN AA AorN NN and/or A
210 5- Aqueous only
Characters
NTC Site Number | Sample Type Location Round Identifier
and/or Filtered

Character Type:

A = Alpha
N = Numeric
Site Number:
The site numbers are:
02 = Forrestal Landfill

120706/P 3-5 CTO 0478
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03

Supplyside Landfill

Sample Type:

GW = Ground water sample

Location:

The sample location code is the well number

01 = Monitoring well 01.
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 MWO01 would be GWO01.

Round ldentifier:

A two digit round identifier will be used to tract the number of aqueous samples 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. The round identifier beginning with the first quarter of monitoring in FY 2008 will be “05”.

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.

Example:

The groundwater sample collected from FL-01 at Forrestal Landfill during Round 5 is identified as
“NTC02GWO0105". The filtered fraction is identified as “NTC02GWO0105F”

3.2.3 Quality Assurance (QA) /Quality Control (QC) Sample Nomenclature

Field QA/QC samples are described in Section 3.3. They will be designated using a different coding
system. The QC code will consist of a four to five-segment alphanumeric code that identifies the sample

QC type, the date the sample was collected, and the number of this type of QC collected on that date.
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Project Prefix AA NNNNNN NN F
NTC QC Type Date Sequence Number | Filtered (aqueous only,
(per day) if needed)

The QC types are identified as:

TB = Trip Blank
FD = Field Duplicate

Example:

The first trip blank collected on November 15, 2007, is identified as “NTCTB11150701".

3.24 Sample Custody

The Field Operations Leader (FOL) (or designee) is responsible for the care and custody of the samples
collected until they are relinquished to the laboratory or entrusted to a commercial courier. A Chain-of-
Custody (COC) form will be initiated as samples are acquired and will accompany a group of samples as
they are transferred from person to person. One carbonless copy of the completed COC form will be
retained by the FOL, one copy will be sent to the Project Manager (or designee), and the original will be
sent to the laboratory. Samples will be transferred by direct transfer (e.g., to a laboratory courier) or via

courier (e.g., FedEXx).

If shipped via courier, the original (top, signed copy) of the COC form will be placed inside a large Ziploc-
type bag and taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on
one COC form, the COC form should be sent with the cooler containing vials for VOC analysis or the
cooler with the air bill attached. The air bill should then state how many coolers are included with that

shipment.

Samples will be packaged in coolers for safe delivery to the laboratory. Coolers will be constructed of
sturdy material and will be lined with a large, plastic bag (e.g. “garbage” bag). Drain plugs on coolers
must be taped shut. Samples will be packed with enough cushioning materials such as bubble wrap to
minimize the possibility of the container breaking. If cooling is required, ice will be packed around sample
container shoulders and on top of packing material (minimum of 8 pounds of ice for a medium-size
cooler). The liner bag will then be sealed (i.e., tape or tie top in knot). COC seals will be signed and
dated by the sampler(s) and affixed across the lid and body of each cooler (front and back). COC seals
are part of a chain-of-custody process and are used to prevent tampering with samples after they have

been collected in the field and sealed in coolers for transport to the laboratory.
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Once the samples are received at the laboratory, the sample cooler and contents are checked and any
problems are noted on the enclosed COC form (any discrepancies between the sample labels and COC
form and any other problems that are noted are resolved through communication between the laboratory
point-of-contact and the TtNUS Project Manager). The laboratory will retain the copy while the original

becomes part of the samples' corresponding analytical data package.

3.3 LABORATORY ANALYSIS

The following sections detail the analytical program for the long-term groundwater monitoring.

The analytical testing shall be accomplished by a laboratory that is accredited by lllinois Environmental
Laboratory Accreditation Program (ELAP) and that has successfully completed the Navy’'s laboratory
evaluation program as described in the Navy Installation Restoration Chemical Data Quality Manual
(IRCDQM, September 1999/as amended in October 2002) or most recent edition. In the event that a
laboratory does not have current Navy audit status, the Navy may perform an audit on the laboratory they

intend to use. The laboratory cannot be used until successful completion of the QA audit

3.3.1 Analytical Parameters

The environmental samples collected during the long-term groundwater monitoring will be analyzed for
the lllinois EPA L1/L2 parameters listed in Table 3-2. The test methods are also listed in Table 3-3.

For samples with turbidities greater than 10 NTUs, an additional filtered sample volume will be collected
for metals analysis. The filtered sample will be collected through a new, disposable 0.45-micron filter,

attached to the discharge tubing.

3.3.2 Quality Assurance (QA) / Quality Control (QC) Samples

QA/QC samples will be collected during each monitoring event of the long-term groundwater monitoring.
A summary of QA/QC samples requirements is provided in Tables 3-3. The types of field QC samples

are defined 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. Field duplicates will be collected at a
frequency of 10 percent. Duplicates shall be analyzed by the laboratory for the same parameters as their
environmental sample counterparts. One duplicate sample will be collected per 10 groundwater samples

per site.
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Temperature Blank - Temperature blanks are vials of water inserted into each sample cooler prior to
shipment from the field. The temperature of the temperature blank is measured prior to shipment and

upon receipt at the laboratory to assess whether samples were properly cooled during transit.

Trip Blank — Trip blanks are samples of deionized water that are analyzed for VOCs. Each cooler that
contains samples to be analyzed for VOCs shall include a trip blank. These blanks would identify cross-
contamination of the samples by VOCs during sample shipment. The trip blanks should be prepared by

the laboratory and should be shipped with the bottleware.

Matrix Spike/Matrix Spike Duplicate — Matrix spikes (MSs) are environmental samples to which known
guantities of analytes are added by the laboratory prior to sample preparation (digestion or extraction).
These samples provide information about the heterogeneity of the samples as well as the effect of the
sample matrix on the sample digestion and measurement methodology. Matrix spike duplicates (MSDs)
are duplicates of matrix spikes and are used for estimating the precision, in terms of relative percent
difference (RPD), of organic target analyte analyses. They are used in lieu of simple duplicate samples
because native environmental samples frequently do not exhibit detectable levels of organic target
analytes, which prevents the calculation of RPD values. MS/MSDs will be collected per 20 groundwater

samples per event.

Equipment Rinsate Blank — Equipment rinsate blanks are obtained under representative field conditions
by running analyte free water through or over decontaminated sample collection equipment (e.g., non-
dedicated submersible pump). Equipment rinsate blanks will be used to assess the effectiveness of
decontamination procedures. Equipment rinsate blanks will be collected for each type of non-dedicated

sampling equipment used and will be submitted at a frequency of one per day.
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TABLE 3-1

SAMPLE CONTAINERS, PRESERVATION METHODS, AND HOLDING TIMES

LONG-TERM GROUNDWATER MONITORING
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Parameter Container Container Preservation Holding Time® Laboratory
Material Volume

AQUEOUS SAMPLES

VOCs Glass vials 3 x40 mL HCI to pH< 2 Cool to 4°C 14 days to analysis TriMatrix Laboratories, Inc.

SVOCs Amber glass 2x1L Cool to 4°C 7 days to extraction, TriMatrix Laboratories, Inc.

(PNAs via SIMs) 40 days from extraction to analysis

Herbicides Amber glass 2x2L Cool to 4°C 7 days to extraction, TriMatrix Laboratories, Inc.
40 days from extraction to analysis

Chlorinated Pesticides Amber glass 1x2L Cool to 4°C 7 days to extraction, TriMatrix Laboratories, Inc.
40 days from extraction to analysis

N/P Pesticides Amber glass 2x2L Cool to 4°C 7 days to extraction, TriMatrix Laboratories, Inc.
40 days from extraction to analysis

Carbamate Pesticides Amber glass 2x2L Cool to 4°C 7 days to extraction, TriMatrix Laboratories, Inc.
40 days from extraction to analysis

PCBs Amber glass 1x2L Cool to 4°C 7 days to extraction, TriMatrix Laboratories, Inc.
40 days from extraction to analysis

Metals HDPE 500 mL HNO; to pH< 2 180 days to analysis, TriMatrix Laboratories, Inc.

except mercury which is 28 days to analysis

Cyanide Amber HDPE 500 mL NaOH to pH> 12 14 days to analysis TriMatrix Laboratories, Inc.

HEM Oil and Grease Glass 2x1L H,SO, to pH< 2 28 days to analysis TriMatrix Laboratories, Inc.

TOC Amber vials 3 x40 mL H,SO, to pH< 2 28 days to analysis TriMatrix Laboratories, Inc.

Phenols Amber glass 500 mL H,SO, to pH< 2 28 days to analysis TriMatrix Laboratories, Inc.

General Chemistry HDPE 2x1L Cool to 4°C 28 days to analysis (Chloride, fluoride, sulfate) TriMatrix Laboratories, Inc.

(Chloride, Fluoride, 7 days to analysis (TDS, TSS)

Sulfate, TDS, TSS)




TABLE 3-1

SAMPLE CONTAINERS, PRESERVATION METHODS, AND HOLDING TIMES
LONG-TERM GROUNDWATER MONITORING
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS
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Parameter Container Container Preservation Holding Time® Laboratory
Material Volume
AQUEOUS SAMPLES
Nutrients HDPE 500 mL H,SO, to pH< 2 28 days to analysis TriMatrix Laboratories, Inc.
(Ammonia, Phosphorus,
COD)
Nitrate HDPE 500 mL H,SO, to pH< 2 48 hours from collection TestAmerica
BOD, Nitrite HDPE 1L Cool to 4°C 48 hours from collection TestAmerica
Hexavalent Chromium HDPE 250 mL None 48 hours from collection TestAmerica
Fecal Coliform Sterile Plastic 125 mL Na,S,03, Cool to 4°C 6 hours to preparation, then TestAmerica
24 hours to analysis

1 Measured from time of sample collection.
VOCs  Volatile Organic Compounds HPDE  High Density Polyethylene Bottle
SVOCs Semivolatile Organic Compound HEM Hexane Extractable Material
PNAs Polynuclear Aromatics HCI Hydrochloric Acid
SIMs Selective lon Monitoring HNO; Nitric Acid
PCBs Polychlorinated Biphenyls H,SO,  Sulfuric Acid
TOC Total Organic Carbon Na,S,0; Sodium Thiosulfate
TDS Total Dissolved solids TSS Total Suspended Solids
N/P Nitrogen/phosphorus COD Chemical Oxygen Demand

BOD Biological Oxygen Demand




TABLE 3-2

ANALYTICAL PROGRAM
LONG-TERM GROUNDWATER MONITORING
SITE 2 - FORRESTAL LANDFILL
SITE 3 - SUPPLYSIDE LANDFILL

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS
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Parameter Method Holding Times®
Groundwater L1
RCRA Metals (As, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Ag, An) 200.7 14 days
Lead 239.2 6 months
Cyanide 335.2 14 days
Oils 413.1/413.2 28 days
Total Dissolved Solids (TDS) 160.1 7 days
Ammonia (NH3) 350.1/350.2 28 days
Biological Oxygen Demand (BOD) 405.1 48 hours
Phosphorus 365.1/365.2 28 days
Chromium +6 218.4/218.5 24 hours
Fluoride 413A 28 days
Phenols 420.1 28 days
Total Suspended Soilds (TSS) 160.2 7 days
Fecal Coliform 909C 6 hours
Mercury 245.1/245.2/245.5 28 days
Chemical Oxygen Demand (COD) 410.1/410.2 28 days
Groundwater L2
Volatile Organic Compound (VOC) 8260 14 days
Semi-volatile Organic Compound (SVOC) with Polynuclear 8270 7 days
Aromatic (PNA) Selected lon Monitoring (SIM)
Herbicides 8151 7 days
Chlorinated Pesticides 8081 7 days
Polychlorinated Biphenyls (PCBs) 8082 7 days
Pesticides, Nitrogen and Phosphorus 507 14 days
Carbamate Pesticides 531.1 28 days
Target Analyte List (TAL) Metals (23 analytes / TACO 6010/7841/7471 14 days
Limits)
Ammonia (NH3) 350.1/350.2 28 days
Fecal Coliform 909C 6 hours
Chemical Oxygen Demand (COD) 410.1/410.2 28 days
Chloride 325.2/325.3 28 days
Cyanide 335.2 14 days
Fluoride 413A 28 days
Nitrate 352.1 48 hours




TABLE 3-2

ANALYTICAL PROGRAM
LONG-TERM GROUNDWATER MONITORING
SITE 2 - FORRESTAL LANDFILL
SITE 3 - SUPPLYSIDE LANDFILL
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Parameter Method Holding Times®
Oil, Hexane Soluble 1664 28 days
Phenols 420.1 24 hours
Phosphorus 365.1/365.2 28 days
Sulfate 375.4 28 days
Total Dissolved Solids (TDS) 160.1 7 days
Total Organic Content (TOC) 415.1 28 days
Total Suspended Solids (TSS) 160.2 7 days

(1) Holding times to extraction/preparation or analysis.



TABLE 3-3

QUALITY ASSURANCE/QUALITY CONTROL SAMPLES
LONG-TERM GROUNDWATER MONITORING

SITE 2 - FORRESTAL LANDFILL
SITE 3 - SUPPLYSIDE LANDFILL
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Type of Samples

Frequency

Samples to be Collected

Field Duplicate

1 per 10 samples per matrix
per site per event

2 (1 for Forrestal Landfill and
1 for Supplyside Landfill)

Trip Blank 1 per cooler of VOCs TBDYW
Lab MS/MSD 1 per 20 samples per event 1@
Equipment Rinsate Blank TBD TBD

1 To be determined.

2 MS/MSD is a laboratory QA/QC requirement; separate sample not required, only additional volume.
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APPENDIX A

STANDARD OPERATING PROCEDURES

e GH-1.2: Evaluation of Existing Monitoring Wells and
Water Level Measurement
e SA-1.1: Groundwater Sample Acquisition and

Onsite Water Quality Testing
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1.0 PURPOSE

The purpose of this procedure is to provide reference information regarding the proper methods for
evaluating the physical condition and project utility of existing monitoring wells and determining water
levels.

2.0 SCOPE

The procedures described herein are applicable to all existing monitoring wells and, for the most part, are
independent of construction materials and methods.

3.0 GLOSSARY

Hydraulic Head - The height to which water will rise in a well,

Water Table - A surface in an unconfined aquifer where groundwater pressure is equal to atmospheric
pressure {i.e., the pressure head:is zero).

4.0 RESPONSIBILITIES

Site_Geologist/Hydrogeologist - Has overall responsibility for the evaluation of existing wells, obtaining
water level measurements and developing groundwater contour maps. The site geologist/hydrogeologist
(in concurrence with the Project Manager) shall specify the reference point from which water levels are
measured (usually a specific point on the upper edge of the inner well casing), the number and location of
data points which shall be used for constructing a contour map, and how many complete sets of water
levels are required to adequately define groundwater flow directions (e.g., if there are seasonal variations).

Field Personnel - Must have a basic familiarity with the equipment and procedures involved in obtaining
water levels and must be aware of any project-specific requirements or objectives.

5.0 PROCEDURES

Accurate, valid and useful groundwater monitoring requires that fout important conditions be met:
¢ Proper characterization of site hydrogeology.

¢ Proper design of the groundwater monitoring program, including adequate numbers of wells installed
at appropriate locations and depths.

e Satisfactory methods of groundwater sampling and analysis to meet the project data quality objectives
(DQOs).

o The assurance that specific monitoring well samples are representative of water quality conditions in
the monitored interval.

To insure that these conditions are met, adequate descriptions of subsurface geology, well construction
methods and well testing results must be available. The following steps will help to ‘insure that the
required data are available to permit an evaluation of the utility of existing monitoring wells for collecting
additional samples.

019611/P
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5.1 Preliminary Evaluation

A necessary first step in evaluating existing monitoring well data is the study and review of the original
work plan for monitoring well installation (if available). This helps to familiarize the site
geologist’hydrogeologist with site-specific condition, and will promote an understanding of the original
purpose of the monitoring wells.

The next step of the evaluation should involve a review of all available information concerning borehole
drilling and well construction. This ‘will allow interpretation of groundwater flow conditions and area
geology, and will help to establish consistency between hydraulic properties of the well and physical
features of the well or formation. The physical features which should be identified and detailed, if
available, include; '

¢ The well identification number, permit number and location by referenced coordinates, the distance
from prominent site features, or the location of the well on.a map.

¢ The installation dates, driling methods, well development methods, past sampling dates, and drilling
contractors.

e The depth to bedrock -- where rock cores were not taken, auger refusal, drive casing refusal or
penetration test results (blow counts for split-barrel sampling) may be used to estimate bedrock
interface.

e The soil profile and stratigraphy.

» - The borehole depth and diameter.

¢ . The elevation of the top of the protective casing, the top of the well riser, and the ground surface.

¢ Thetotal depth of the well.

¢ The type of well materials, screen type, slot size, and length, and the elevation/depths of the screen,
interval, and/or monitored interval.

¢ The elevation/depths of the tops and bottom of the tilter pack and well seals and the type and size.

5.2 Field Inspection
During the onsite inspection of existing monitoring wells, features to be noted include:

The condition of the protective casing, cap and lock:

The condition of the cement seal surrotinding the protective casing:
The presence of depressions or standing water around the casing.
The presence of and condition of dedicated sampling equipment.
The presence of a survey mark on the inner well casing.

If the protective casing, cap and lock have been damaged or the cement collar appears deteriorated, or if
there are any depressions around the well casing capable of holding water, surface water may have
infiltrated into the well. - This may invalidate previous sampling results unless the time when leakage
started can be precisely determined.

The routine physical inspection must be followed by a more detailed investigation to identify other potential
routes of contamination or sampling equipment malfunction. Any of these occurrences may invalidate

019611/P
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previously-collected water quality data. If the monitoring well is to be used in the future, considerations
shown in the steps described above should be rectified to rehabilitate the well.

After disconnecting any wires, cables or electrical sources, remove the lock and open the cap. Check for
the presence of organic vapors with a photoionization detector (PID) or flame-ionization detector (FID) to
determine the appropriate worker safety level. The following information should be noted:

¢ - Cap function.

 Physical characteristics and composition of the inner casing or riser, including inner diameter and
annular space.

e Presence of grout between the riser and outer protective casing and the existence of drain holes in
the protective casing. .

¢ Presence of a riser cap, method of attachment to casing, and venting of the riser.

¢ Presence of dedicated sampling equipment; if possible, remove such equipment and inspect size,
materials of construction and condition.

The final step of the field inspection is to confirm previous hydraulic or physical property data and to obtain
data not previously available. This includes the determination of static water levels, total well depth and well
obstruction. This may be accomplished using a weighted tape measure which can also be used to check for
sediment (the weight will advance slowly if sediment is present, and the presence of sediment on the weight
upon removal should be noted). If sediment is present and/or the well has not been sampled in 12 or more
months, it should be redeveloped before sampling.

Lastly, as a final step, the location, condition and expected water quality of the wells should be reviewed in
light of their usefulness for the intended purpose of the investigation.

See Attachment A, Monitoring Well Inspection Sheet.

53 Water Level (Hydraulic Head) Measurements
5.3.1 General

Groundwater level measurements can be made in monitoring wells, private or public water wells,
piezometers, open boreholes, or test pits (after stabilization). Groundwater measurements should:
generally not be made in boreholes with drilling rods or auger flights present. i groundwater sampling
activities are to occur, groundwater level measurements shall take place prior to well purging or sampling.

All groundwater level measurements shall be made to the nearest 0.01 foot, and recorded in the site
geologist/hydrogeologist's  field notebook or on the Groundwater Level Measurement Sheet
(Attachment B), along with the date and time of the reading. The total depth of the well shall be measured
and recorded, if not already known. Weather changes that occur over the period of time during which
water levels are being taken, such as precipitation and barometric pressure changes, should be noted.

In measuring groundwater levels, there shall be a clearly-established reference point of known elevation,
. which is normally identified by a mark on the upper edge of the inner well casing. To be useful, the
reference point should be tied in with an established USGS benchmark or other properly surveyed
elevation datum. An arbitrary datum could be used for an isolated group of wells, if necessary.
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Cascading water within a borehole or steel well casings can cause false readings with some types of
sounding devices (chalked line, electrical). Oil layers may also cause problems in determining the true
water level in a well. Special devices (interface probes) are available for measuring the thickness of oil
layers and true depth to groundwater, if required.

Water leve! readings shall be taken regularly, as required by the site geologist/hydrogeologist. Monitoring
wells or open-cased boreholes that are subject to tidal fluctuations should be read in conjunction with a
tidal chart (or preferably in conjunction with readings of a tide staff or tide level recorder installed in the
adjacent water body); the frequency of such readings shall be established by the site hydrogeologist. All
water level measurements at a site used to develop a groundwater contour map shall be made in the
shortest practical time to minimize affects due to weather changes.

5.3.2 Water Level Measuring Techniques

There are several methods for determining standing or changing water levels in boreholes and monitoring
wells. Certain methods have particular advantages and disadvantages depending upon well conditions. A
general description of these methods is presented, along with a listing of various advantages and
disadvantages of each technique. An effective technique shall be selected for the particular site
conditions by the site geologist/hydrogeologist.

In_most instances, preparation of accurate potentiometric surface maps require that static water level
measurements be obtained to a precision of 0.01 feet. To obtain such measurements in individual
accessible wells, electrical water level indicator methods have been found to be best, and thus should be
utilized. Other, less precise methods, such as the popper or bell sound, or bailer line methods, should be
avoided. - When a large number of (or continuous) readings are required, time-consuming individual
readings are not usually feasible. ‘In such cases, it is best to use a pressure transducer.

5.3.3 Methods

Water levels can be measured by several different techniques, but the same steps shall be followed in
each case. The propet sequerce is as foliows;

1. Check operation of recording equipment above ground. Prior to opening the well, don personal
protective equipment, as required. Never remove an air-tight lock (such as a J-plug) with your
face over the well.  Pressure changes within the well - may explosively force the cap off once
loosened.

2, Record all information specified below in the geologist/hydrogeologist's field notebook or on the
Groundwater Level Measurement Sheet (Attachment B): : ‘ ‘

o . Well number.
Water level (to the nearest 0.01 foot). - Water levels shall be taken from the surveyed
reference mark on the top edge of the inner well casing. If the J-plug was on the well very
tightly, it may take several minutes for the water level to stabilize.
Time and day of the measurement.
Thickness of free product it present.

Water level measuring devices with permanently marked intervals shall be used. The devices shall be
free of kinks or folds which will affect the ability of the equipment to hang straight in'the well pipe.

019611/P Tetra Tech NUS, Inc.
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5.3.4 Water Level Measuring Devices

Electric Water Level Indicators

These are the most commonly used devices and consist of a spool of small-diameter cable and a
weighted probe attached to the end. When the probe comes in contact with the water, an-electrical circuit
is closed and a meter, light, and/or buzzer attached to the spool will signal the contact.

There are-a number of commercial electric sounders available, none of which is entirely reliable under all
conditions likely to occur in a contaminated monitoring well. In conditions where there is oil on the water,
groundwater with high specific conductance, water cascading into the well, steel well casing, or a turbulent
water surface in the well, measuring with an electric sounder may be difficult. _

For accurate readings, the probe shall be lowered slowly into the well adjacent to the survey mark on the
inner well casing. The electric tape is read (to the nearest 0.01 ft.) at the measuring point and recorded
where contact with the water surface was indicated.

Popper or Bell Sounder

A bell- or cup-shaped weight that is hollow on the bottom is attached to a measuring tape and lowered into
the well. A "plopping" or "popping” sound is made when the weight strikes the surface of the water. An
accurate reading can be determined by lifting and lowering the weight in short strokes, and reading the
tape when the weight strikes the water. This method is not sufficiently accurate to obtain water levels to
0.01 fest, and thus is more appropriate for obtaining only approximate water levels quickly.

Pressure Transducer

Pressure transducers can be lowered into a well or borehole to. measure the pressure of water and
therefore the water elevation above the transducer.. The transducer is wired into a recorder at the surface
to record changes in water level with time. The recorder digitizes the information and can provide a
printout or transfer the information to a computer for evaluation {(using a well drawdown/recovery model).
The pressure transducer should be initially calibrated with another water level measurement technique to
ensure accuracy. This technique is very useful for hydraulic conductivity testing in highly permeable
material where repeated, accurate water level measurements are required in a very short period of time.
A sensitive transducer element is required to measure water levels to 0.01 foot accuracy.

Borehole Geophysics

Approximate water levels can be determined during geophysical logging of the borehole (although this is
not the primary purpose for geophysical logging and such logging is not cost effective if used only for this
purpose). Several logging techniques will indicate water level. Commonly-used logs which will indicate
saturated/unsaturated conditions include the spontaneous-potential (SP) log and the neutron log.

5.3.5 Data Recording

Water ‘level” measurements;  time, data, and weather conditions - shall ‘be: recorded ‘in the
geologist/hydrogeologist's field notebook or on the Groundwater Level Measurement Sheet. - All water
level measurements shall be measured from a known reference point. The reference point is generally a
marked point on the upper edge of the inner well casing that has been surveyed for an elevation. The
exact reference point shall be marked with permanent ink on the casing since the top of the casing may
not be entirely level. It is important to note changes in weather conditions because changes in the
barometric pressure may affect the water level within the well. .
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5.3.6 Specific Quality Control Procedures for Water Level Measuring Devices

All groundwater level measurement devices must be cleaned before and after each use to prevent cross
contamination of wells. Manufacturer's instructions for cleaning the device shall be strictly followed.
Some devices used to measure groundwater levels may need to be calibrated. These devices shall be
calibrated to 0.01foot accuracy and any adjustments/corrections shall be recorded in the field
logbook/notebook.  After the corrections/adjustments are made to the measuring device and entered in
the field logbook/notebook, the corrected readings shall be entered onto the Groundwater Level
Measurement Sheet (Attachment B). Elevations will be entered on the sheet when they become available.

54 Equipment Decontamination

Equipment used for water level measurements provide a mechanism for potentially cross contaminating
wells. Therefore, all portions of a device which project down the well casing must be decontaminated prior
to advancing to the next well. Decontamination procedures vary based on the project objectives but must
be defined prior to conducting any field activities including the collection of water level data. Consult the
project planning documents and SA-7.1 Decontamination of Field Equipment.

55 Health and Safety Considerations

Groundwater contaminated by volatile organic compounds may release toxic vapors into the air space
inside the well pipe. The release of this air when the well is initially opened is a health/safety hazard which
must be considered. Initial monitoring of the well headspace and breathing zone concentrations using a
PID or FID shall be performed to determine required levels of protection. Under certain conditions, air-
tight well caps may explosively fly off the well when the pressure is relieved. Never stand directly over a
well- when uncapping it. : :

6.0 RECORDS

A record of all field procedures, tests and observations must be recorded in the site logbook or designated
field notebook. Entries in the log/notebook should include the individuals participating in the field effort,
and the date and time. The use of annotated sketches may help to supplement the evaluation.
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ATTACHMENT A

MONITORING WELL INSPECTION SHEET

Project Name:

Location:
Tidally Influenced: Y/ N

Monitoring Well Inspection Sheet

Date:
Time:
Personnel:

" Fleld Measurements

PID Reading

Woell ID hess

Depth to Water* | Total Depth® - |Flush Mt/ Stick-up)

ell- Lons!

an LDetails (Taken from consiruction logs). .

Total Depth* Ground Elev.

Top/Birn Screen *

Check List:

Riger Pipe Material:

Riser Notched for Surveyors:

Well ID Tag In-place:

Well security:

Photo taken:

Condition of Well:

Protective Case:

\Riser:

Well Pad:

Other:

‘Presence/Evidence of;.

Standing Water Around Well:

Existing Sampling Equipment:

Sediment build-up in Well Bim:

Comments:

* = Measurements are from the top of the inner case fo the nearest 0.01'
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ATTACHMENT B
GROUNDWATER LEVEL MESUREMENT SHEET

Project Name: Project No.:

Location: Personnal:
Weather Conditions: Measuring Device:

Tidally: influenced: Yos . No. - Remarks:

R X
5. O

Page o .

e
* Al measurements 10 1he nearest 0.01 foot, from surveyed mask (unless noted)
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1.0 PURPOSE

The purpose of this procedure is to provide general reference information regarding the sampling of
groundwater wells.

20 SCOPE

This procedure provides information on proper sampling equipment, onsite water quality testing, and
techniques for groundwater sampling. Review of the information contained herein will facilitate planning of
the field sampling effort by describing standard sampling techniques. The techniques described shall be
followed whenever applicable, noting that site-specific conditions or project-specific plans may require
modifications to methodology. ‘

3.0 GLOSSARY

Conductivity — Conductivity is a numerical expression of the ability of an aqueous solution to carry an
electric current. This ability depends on the presence of ions, their total concentration, mobility, valence,
and relative concentrations, and on temperature of measure. Conductivity is highly dependent on
temperature and should be reported at a particular temperature, i.e., 20.2 mS/cm at 14°C.

Dissolved Oxygen (DO) — DO levels in natural and wastewater depend on the physical, chemical, and
biochemical activities in the water sample.

Oxidation-Reduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing species as
determined by the electromotive force developed by a noble metal electrode, immersed in water, as
referenced against a standard hydrogen electrode.

pH - The negative logarithm (base 10) of the hydrogen ion activity. The hydrogen ion-activity is related to
the hydrogen ion concentration, and, in a relatively weak solution, the two are nearly equal. Thus, for all
practical purposes, pH is a measure of the hydrogen ion concentration.

pH Paper - Indicator paper that turns different colors depending on the pH of the solution to which it is
exposed. Comparison with color standards supplied by the manufacturer will then give an indication of the
solution's pH. :

Salinity ~ The measurement of dissolved salts in a given mass of solution. Note: most field meters
determined salinity automatically from conductivity and temperature. The displayed value will be displayed
in either parts per thousand (ppt) or % (e.g., 35 ppt will equal 3.5%).

Turbidity — Turbidity in water is caused by suspended matter, such as clay, silt, fine organic and inorganic
matter. Turbidity is an expression of the optical property that causes light to be scattered and absorbed
rather than transmitted in a straight line through the sample.

4.0 RESPONSIBILITIES

Project Hydrogeologist - Responsible for selecting and detailing the specific groundwater sampling
techniques, onsite water quality testing (type, frequency, and location), and equipment to be used, and-
providing detailed input in this regard to the project plan documents. The project hydrogeologist is also
responsible for properly briefing and overseeing the performance of the site sampling personnel.
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Project Geologist/Field Sample Technician - is primarily responsible for the proper acquisition of the
groundwater samples. He/she is also responsible for the actual analyses of onsite water quality samples,
as well as instrument calibration, care, and maintenance. When appropriate, such responsibilities may be
performed by other qualified personnel (e.g., field technicians).

5.0 PROCEDURES
8.1 General

To be useful and accurate, a groundwater sample must be representative of the particular zone of the
water being sampled. The physical, chemical, and bacteriological integrity of the sample must be
maintained from the time of sampling to the time of analysis in order to keep any changes in water quality
parameters to a minimum.

Methods for withdrawing samples from completed wells include the use of pumps, compressed air,
bailers, and various types of samplers. The primary considerations in obtaining a representative sample
of the groundwater are to avoid collection of stagnant (standing) water in the well and to avoid physical or
chemical alteration of the water due to sampling techniques. In a non-pumping well, there will be little or
no vertical mixing of water in the well pipe or casing, and stratification will occur. The well water in the
screened section will mix with the groundwater due to normal flow patterns, but the well water above the
screened section will remain isolated and become stagnant. To safeguard against collecting non-
representative stagnant water in a sample, the following approach shall be followed prior to sample
acquisition:

1. All monitoring wells shall be purged prior to obtaining a sample. Evacuation of three to five
volumes is recommended prior to sampling. In a high-yielding groundwater formation and where
there is no stagnant water in the well above the screened section, extensive evacuation prior to
sample withdrawal is not as critical.

2, For wells that can be purged dry, the well shall be evacuated and allowed to recover to 75% full
capacity prior to sample acquisition. If the recovery rate is fairly rapid, evacuation of more than
one volume of water is required.

3. For high-yielding monitoring wells which cannot be evacuated to dryness, there is no absolute
safeguard against contaminating the sample with stagnant water. One of the following techniques:
shall be used to minimize this possibility:

e A submersible pump or the intake line of a surface pump or bailer shall be placed just below
the water surface when removing the stagnant water and lowered as the water level drops.
Three to five volumes of water shall be removed to provide reasonable assurance that all
stagnant water has been evacuated. Once this is accomplished, a bailer or other approved
device may be used to collect the sample for analysis.

¢ The intake line of the sampling pump (or the submersible pump itself) unless otherwise
directed shall be placed near the center of the screened section, and approximately one
casing volume of water shall be pumped from the well at a low purge rate, equal to the well's
recovery rate (low flow sampling).

Stratification of contaminants may exist in the aquifer. Concentration gradients as a result of mixing and
dispersion processes, layers of variable permeability, and the presence of separate-phase product (i.e.,
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fioating hydrocarbons) may cause stratification. Excessive pumping or improper sampling methods can
dilute or increase the contaminant concentrations in the recovered sample compared to what is
representative of the integrated water column as it naturally occurs at that point, thus the result is the
collection of a non-representative sample. :

5.2 Samgling, Monitoring, and Evacuation Equipment

Sample containers shall conform with the guidelines expressed in SOP SA-6.1.

The following equipment shall be on hand when sampling groundwater wélls (reference SOPs SA-6.1 and
SA-7.1):

o  Sample packaging and shipping equipment - Coolers for sample shipping and cooling, chemical
preservatives, appropriate sampling containers and filler, ice, labels and chain-of-custody documents.

« Field tools and instrumentation - Multi-parameters water quality meter capable of measuring ORP, pH,
temperature, DO, specific conductance, turbidity and salinity or individual meters (as applicable), pH
paper, camera and film (if appropriate), appropriate keys (for locked wells), water level indicator.

s Pumps }

- Shallow-well pumps: . ~Centrifugal, bladder, suction, or peristaltic. pumps with droplines, air-lift
apparatus (compressor and tubing) where applicable.

- Deep-well pumps: Submersible pump and electrical power-generating unit, or bladder pumps
where applicable.

¢ - Other sampling equipment - Bailers and inert line with tripod-pulley assembly (if necessary).
¢ - Pails - Plastic, graduated.

+ - Decontamination solutions - Deionized water, potable water, laboratory detergents, 10% nitric acid
solution (as required), and analytical-grade solvent (e.g., pesticide-grade isopropanol), as required.

Ideally, sample withdrawal equipment shall be completely inert, economical, easily cleaned, cleaned prior
to use, reusable, able to operate at remote sites in the absence of power sources, and capable of
delivering variable rates for well purging and sample collection.

5.3 Calculations of Well Volume

To insure that the proper volume of water has been removed from the well prior to sampling it is first
necessary to know the volume of standing water in the well pipe. This volume can be easily calculated by
the following method. Calculations shall-be entered in the site logbook or field notebook or on a sample
log sheet form (see SOP SA-6.3):

e Obtain all available information on well construction (location, casing, screens, etc.).

e Determine well or inner casing diameter, ‘

e Measure and record static water level (depth below ground level or top of casing reference point).

¢ Determine depth of well by sounding using a clean, decontaminated, weighted tape measure.
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e Calculate number of linear feet of static water (total depth or length of well pipe minus the depth to
static water level).

¢ - Calculate one static well volume:in gallons 'V "= (0.163 XT Xr"’)1

where: V Static volume of well in gallons.

T= Thickness of water table in the well measured in feet (i.e., linear
feet of static water).
Inside radius of well casing in inches.
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.

r
0:163

e Per evacuation volumes discussed above, determine the minimum amount to be evacuated before

sampling.
5.4 Evacuation of Static Water (Purging)
5.41 General-

The amount of purging a well shall receive prior to sample collection will depend on the intent of the
monitoring program and the hydrogeologic conditions. Programs to determine overall quality of water
resources may require long pumping periods to obtain a sample that is representative of a large volume of
that aquifer. The pumped volume may be specified prior to sampling so that the sample can be a
composite of a known volume of the aquifer. Alternately the well can be pumped until the parameters
such as temperature, specific conductance, pH, and turbidity (as applicable), have stabilized. Onsite
measurements of these parameters shall be recorded in the site logbook, field notebook, or on
standardized data sheets.

5.4.2 Evacuation Devices

The following discussion is limited to those devices commonly used at hazardous waste sites.
Attachment A provides guidance on the proper evacuation device to use for given sampling situations.
Note that all of these techniques involve equipment which is portable and readily available.

Bailers

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of a
length of pipe with a sealed bottom (bucket-type bailer) or, as is more useful and favored, with a ball
check-valve at the bottom. An inert line is used to lower the bailer and retrieve the sample.

Advantages of bailers include:

Few limitations on size and materials used for bailers.
No external power source needed:
Bailers are inexpensive, and can be dedicated and hung in a well to reduce the chances of cross-
contamination.
o Bailers are relatively easy to decontaminate.

Limitations on the use of bailers include the following:
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It is time consuming to remove stagnant water using a bailer.

» Transfer of sample may cause aeration.
Use of bailers is physically demanding, especially in warm temperatures at protection levels above
Level D. :

Suction Pumps

There are many different types of inexpensive suction pumps including centrifugal, diaphragm, and
peristaltic pumps. Centrifugal and diaphragm pumps can be used for well evacuation at a fast pumping
rate and for sampling at a low pumping rate. The peristaltic pump is a low volume pump that uses rollers
to squeeze a flexible tubing, thereby creating suction. This tubing can be dedicated to a well to prevent
cross contamination.

These pumps are all portable, inexpensive and readily available. However, because they are based on
suction, their use is restricted to areas with water levels within 20 to 25 feet of the ground surface. A
significant limitation is that the vacuum created by these pumps can cause significant loss of dissolved
gases and.volatile organics.

- Air-Lift Samplers

This group of pump samplers uses gas pressure either in the annulus of the well or in a venturi to force
the water up a sampling tube. These pumps are also relatively inexpensive. Air (or gas)-lift samplers are
more suitable for well development than for sampling because the samples may be aerated, leading to pH
changes and subsequent trace metal precipitation, or loss of volatile organics.

Submersible Pumps

Submersible pumps take in water and push the sample up a sample tube to the surface. The power
sources for these samplers may be compressed gas or electricity. The operation principles vary and the
displacement of the sample can be by an inflatable bladder, sliding piston, gas bubble, or impeller. Pumps
are available for 2-inch-diameter wells and larger. These pumps can lift water from considerable depths
(several hundred feet).

Limitations of this class of pumps include:

They may have low dslivery rates.

Many models of these pumps are expensive.

Compressed gas or electric power is needed.

Sediment in water may cause clogging of the valves or eroding the impellers with some of these
pumps. .

+ Decontamination of internal components can be difficult and time-consuming.

o @ o 0

5.5 Onsite Water Quality Testing

This section describes the procedures and equipment required to measure the following parameters of an
aqueous sample in the field:

pH

Specific Conductance

Temperature

Dissolved Oxygen (DO)
Oxidation-Reduction Potential (ORP)
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¢  Turbidity
o  Salinity

This section is applicable for use in an onsite groundwater quality monitoring program to be conducted at
a hazardous or nonhazardous site. The procedures and equipment described are applicable to
groundwater samples and are not, in general, subject to solution interferences from color, turbidity, and
colloidal material or suspended matter.

This section provides general information for measuring the parameters listed above with instruments and
techniques in common use. - Since instruments from different manufacturers may vary, review of the
manufacturer's literature pertaining to the use of a specific instrument is required before use. Most meters
used to measure field parameters require calibration on a daily basis. Refer to SOP 6.3 for example
equipment calibration log.

5.5.1 Measurement of pH
5.5.1.1 General

Measurement of pH is one of the most important and frequently used tests in water chemistry. Practically
every phase of water supply and wastewater treatment such as acid-base neutralization, water softening,
and corrosion control is pH dependent. Likewise, the pH of leachate can be correlated with other
chemical analyses to determine the probable source of contamination. It is therefore important that
reasonably accurate pH measurements be taken.

Two methods are given for pH measurement: the pH meter and pH indicator paper. The indicator paper
is used when only a rough estimate of the pH is required, and the pH meter when a more accurate
measurement is needed. The response of a pH meter can be affected to a slight degree by high levels of
colloidal or suspended solids, but the effect is usually small and generally of litle significance.
Consequently, specific methods to overcome this interference are not described. The response of pH
paper is unaffected by solution interferences from color, turbidity, colloidal or suspended materials unless
extremely high levels capable of coating or masking the paper are encountered. In such cases, use of a
pH meter is recommended.

55.1.2 Principles of Equipment Operation

Use of pH papers for pH measurement relies on a chemical reaction caused by the acidity or alkalinity of
the solution created by the addition of the water sample reacting with the indicator compound on the
paper. = Various types of pH papers are available, including litmus (for general acidity or alkalinity
determination).and specific pH range hydrion paper.

Use of a pH meter relies on the same principle as other ion-specific electrodes. Measurement relies on
establishment of a potential difference across a glass or other type of membrane in response to (in this
instance, hydrogen) ion concentration across that membrane. The membrane is conductive to ionic
species and, in combination with a standard or reference electrode, a potential difference proportional to
the ion concentration is generated and measured.

5.5.1.3 Eguipment
The following equipment is needed for taking pH measurements:

¢ Stand-alone portable pH meter, or combination meter (e.g., Horiba U-10), or combination meters
equipped with an in-line sample chamber (e.g., YS| 600 series and Horiba U-22).
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¢ Combination electrode with polymer body to fit the above meter (alternately a pH electrode and a
reference electrode can be used if the pH meter is equipped with suitable electrode inputs).

o - Buffer solutions, as specified by the manufacturer.
¢ pH indicator paper, to-cover the pH range 2 through 12.
o 'Manufacturer's operation manual.

5.5.1.4 Measurement Technidques for Field Determination of pH

pH-Meter

The following procedure is used for measuring pH with a pH meter (meter standardization:is according to
manufacturer's instructions):

o Inspect the instrument and batteries.prior to initiation of the field effort.

e Check the integrity of the buffer solutions used for field calibration. Buffer solutions need to be
changed often as a result of degradation -upon exposure to the atmosphere.

» _If applicable, make sure all electrolyte solutions within the electrode(s) are at their proper levels and
that no air bubbles are present within the electrode(s).

e Calibrate on a daily use basis (or as recommended by manufacturer) following manufacturer's
instructions. Record calibration data on an equipment.calibration log sheet.

+ Immerse the electrode(s) in the sample. Stabilization may take several seconds to minutes. If the pH
continues to drift, the sample temperature may not be stable, a physica! reaction (e.g., degassing)
may be taking place in the sample, or the meter or electrode may be malfunctioning. This must be
clearly noted in the logbook.

¢ . Read and record the pH of the sample. pH shall be recorded to the nearest 0.01 pH unit. Also record
the sample temperature.

» . Rinse the electrode(s) with deionized water.
¢ - Store the electrode(s) in an appropriate manner when not in.use.

Any visual observation of conditions which may interfere with pH measurement, such as oily materials, or
turbidity, shall be noted.

pH Paper

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH paper is
available in: several ranges,  including wide-range (indicating approximately pH 1 to 12), mid-range
(approximately pH 0 to 6, 6 to 9, 8 to 14) and narrow-range (many available, with ranges as narrow as
1.5 pH units). The appropriate range of pH paper shall be selected. If the pH is unknown the investigation
shall start with wide-range paper and proceed with successively narrower range paper until the sample pH
is adequately determined.
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5.5.2 Measurement of Specific Conductance

5.5.2.1 General

Conductance provides a measure of dissolved ionic species in water and can be used to identify the
direction and extent of migration of contaminants in groundwater or surface water. it can also be used as
a measure of subsurface biodegradation or to indicate alternate sources of groundwater contamination.

Conductivity is a numerical expression of the ability of a water sample to carry an electric current. This
value depends on the total concentration of the ionized substances dissolved in the water and the
temperature at which the measurement is made. The mobility of each of the various dissolved ions, their
valences, and their actual and relative concentrations affect conductivity.

It is important to obtain a specific. conductance measurement soon after taking a sample, since
temperature changes, precipitation reactions, and absorption of carbon dioxide from the air all affect the
specific conductance. Most conductivity meters in use today display specific conductance (SC); units of
milliSiemens per centimeter, which is the conductivity normalized to temperature @ 25°C. This format
(SC) is the required units recorded on the groundwater sample log field form (Attachment B).

55.2.2 Principles of Eguigmént Operation

An aqueous system containing ions will conduct an electric current. In a direct-current field, the positive
ions migrate toward the negative electrode, while the negatively charged ions migrate toward the positive
electrode. Most inorganic acids, bases and salts (such as hydrochloric acid, sodium carbonate, or sodium
chloride, respectively) are relatively good conductors. Conversely, organic compounds such as sucrose or
benzene, which do not dissociate in aqueous solution, conduct a current very poorly, if at all.

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may be used
for measurement of electrical resistance. The ratio of current applied to voltage across the cell may also
be used as a measure of conductance. The core element of the apparatus is the conductivity cell
containing the solution of interest. Depending on ionic strength of the aqueous solution to be tested, a
potential difference is developed across the cell which can be converted directly or indirectly (depending
on instrument type) to a measurement of specific conductance. '

5.5.2.3 Eguigment

The following equipment is needed for taking specific conductance (SC) measurements:

¢ Stand alone portable conductivity meter, or combination meter (e.g., Horiba U-10); or combination
meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).

¢ Calibration solution, as specified by the manufacturer.

e  Manufacturer's operation manual.

A variety of conductivity meters are available which may also be used to monitor salinity and temperature.
Probe types and cable lengths vary, so equipment must be obtained to meet the specific requirement of
the sampling program. :

5.5.2.4 Measurement Techniques for Specific Conductance

The steps involved in taking specific conductance measurements are listed below (standardization ‘is
according to manufacturer's instructions):
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¢ Check batteries and calibrate instrument before going into the field.
e Calibrate on a daily use basis (or as recommended by manufacturer), according to the manufacturer's
instructions and record all pertinent information on an equipment calibration log sheet. Potassium
- chloride solutions with a SC closest to the values expected in the field shall be used for calibration.
¢ Rinse the cell with one or more portions of the sample to be tested or with deionized water.
+ Immerse the electrode in.the sample a_nd measure the conductivity.

+ - Read and record the results in a field logbook or sample log sheet.

+ Rinse the electrode with deionized water.

f the specific conductance measurements become erratic, recalibrate the instrument and see the
manufacturer's instructions for details.

553 Measurement of Temperature
5.5.3.1 General .

In combination with other parameters, temperature can be a useful indicator of the likelihood of biological
action in a water sample. It can also be used to trace the flow direction of contaminated groundwater.
Temperature measurements shall be taken in-situ, or as quickly as possible in the field. Collected water
samples may rapidly equilibrate with the temperature of their surroundings.

5.5.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury filled, dial-type thermometers or
combination meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).. - In
addition, various meters such as specific conductance or dissolved oxygen meters, which have
temperature measurement capabilities, may also be used. Using such instrumentation along with suitable
probes and cables, in-situ measurements of temperature at great depths can be performed.

5.6.3.3 Measurement Techniques for Water Temperature

If a thermometer is used to determine the temperature for a-water sample:

o Immerse the thermometer in the sample until temperature equilibfium is obtained (1-3 minutes). To
avoid the possibility of cross-contamination, the thermometer shall not be inserted into samples which
will undergo subsequent chemical analysis.

» Record values in a field logbook or sample log sheet.

if a temperature meter or probe is used, the instrument shall be calibrated according to manufacturer's
recommendations. ‘
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5.5.4 Measurement of Dissolved Oxygen
5.6.4:1 General

Dissolved oxygen (DO) levels in natural water and wastewater depend on the physical, chemical and
biochemical activities in the water body. Conversely, the growth of many aquatic organisms as well as the
rate of corrosivity, are dependent on the dissolved oxygen concentration. Thus, analysis for dissolved
oxygen is a key test in water pollution and waste treatment process control. If at all possible, DO
measurements shall be taken in-situ, since concentration may show a large change in a short time if the
sample is not adequately preserved.

The monitoring method discussed herein is limited to the use of dissolved oxygen meters only. -Chemical
methods of analysis (i.e., Winkler methods) are available, but require more equipment and greater sample
manipulation. Furthermore, DO meters, using a membrane electrode, are suitable for highly poliuted
waters, because the probe is completely submersible, and is not susceptible to interference caused by
color, turbidity, colloidal material or suspended matter.

5.5.4.2 Principles of Equipment Operation

Dissolved oxygen probes are normally electrochemical cells that have two solid metal electrodes of
different nobility immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable
membrane. The metal of highest nobility (the cathode) is positioned at the membrane. When a suitable
potential exists between the two metals, reduction of oxygen to hydroxide ion (OH) occurs at the cathode
surface. An electrical current is developed that is directly proportional to the rate of arrival of oxygen
molecules at the cathode.

Since the current produced in the probe is directly proportional to the rate of arrival of oxygen at the
cathode, it is important that a fresh supply of sample always be in contact with the membrane. Otherwise,
the oxygen in the aqueous layer along the membrane is quickly depleted and faise low readings are
obtained. . It is therefore necessary to stir the sample (or the probe) constantly to maintain fresh solution
near the membrane interface. ~ Stirring, however, shall not be so vigorous that additional oxygen is
introduced through the air-water interface at the sample surface. To avoid this possibility, some probes
are equipped with stirrers to agitate the solution near the probe, while leaving the surface of the solution
undisturbed. :

Dissolved oxygen probes are relatively unaffected by interferences. Interferences that can occur are
reactions with oxidizing gases (such as chlorine) or with gases such as hydrogen sulfide, which are not
easily depolarized from the indicating electrode. If a gaseous interference is suspected, it shall be noted
in the field log book and checked if possible. Temperature variations can also cause interference
because probes exhibit temperature sensitivity. ~Automatic temperature compensation is normally
provided by the manufacturer.

5.5.4.3 Equipment

The following equipment is needed to measure dissolved oxygen concentration:

e Stand alone portable dissolved oxygen meter, or combination meter (e.g., Horiba U-10), or
combination meters equipped with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).

Sufficient cable to allow the probe to contact the sample.
Manufacturer's operation manual.
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5.5.4.4 Measurement Techniques fo_r Dissolved Oxygen Determination

Probes differ as to specifics of use. Follow the manufacturer's instructions to obtain an accurate reading.
The following general steps shall be used to measure the dissolved oxygen concentration:

o The equipment shall be calibrated and have its batteries checked before going to the field.

¢  The probe shall be conditioned in a water sample for as long a period as practical before use in the
field. Long periods of dry storage followed by short periods of use in the field may result in inaccurate
readings.

¢ The instrument shall be calibrated in the field according to manufacturer's recommendations or in a
freshly air-saturated water sample of known temperature.

» Record all pertinent information on an equipment calibration sheet.
« Rinse the probe with deionized water.

e Immerse the probe in the sample. Be sure to provide for sufficient flow past the membrane by stirring
the sample. Probes without stirrers placed in wells can be moved up and down.

e Record the dissolved oxygen content and temperature of the sample in a field logbook or sample log
sheet.

+  Rinse the probe with deionized water.

+ Recalibrate the probe when the membrane is replaced, or as needed. Follow the manufacturer's
instructions.

Note that in-situ placement of the probe is preferable, since sample handling is not involved. This
however, may not always be practical.

Special care shall be taken during sample collection to avoid turbulence which can lead to increased
oxygen solubilization and positive test interferences. '

5.5.5 Measurement of Oxidation-Reduction Potential
5.5.5.1 General

The oxidation-reduction potential (ORP) provides a measure of the tendency of organic or inorganic
compounds to exist in an oxidized state. The ORP parameter therefore provides evidence of the
likelihood of anaerobic degradation of biodegradable organics or the ratio of activities of oxidized to
reduced species in‘the sample.

5.5.5.2 Principles of Equipment Operation

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed at
that electrode depending on the ions present in the solution. If a reference electrode is placed in the same
solution, an ORP electrode pair is established. This electrode pair allows the potential difference between
the two electrodes to be measured and is dependent on the concentration of the ions in solution. By this
measurement, the ability to oxidize or reduce species in solution may be determined. Supplemental
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measurements, such as dissolved oxygen, may be correlated with ORP to provide a knowledge of the
quality of the solution, water, or wastewater.

5.5.5.3 Eguipment

The following equipment is needed for measuring the oxidation-reduction potential of a solution:

e  Combination meters with an in-line sample chamber (e.g., YSI 600 series and Horiba U-22).
¢ Reference solution as specified by the manufacturer.
e Manufacturer's operation manual.

5.5.5.4 Measurement Techniques for Oxidation-Reduction Potential

The following procedure is used for measuring oxidation-reduction potential:

¢ The equipment shall be checked using the manufacturer's recommended reference solution and have
its batteries checked before going to the field.

+ - Thoroughly rinse the electrode with deionized water.

e If the probe does not respond properly to the recommended reference solution, then verify the
sensitivity of the electrodes by noting the change in millivolt reading when the pH of a test solution is
altered. The ORP will increase when the pH of a test solution decreases, and the ORP will decrease
if the test solution pH is increased. Place the sample in a clean container and agitate the sample.
insert the electrodes and note the ORP drops sharply when the caustic is added (i.e., pH is raised)
thus indicating the electrodes are sensitive and operating properly. i the ORP increases sharply
when the caustic is added, the polarity is reversed and must be corrected in accordance with the
manufacturer's instructions or the probe should be replaced.

o Record all pertinent information on an equipment calibration log sheet.

5.5.6 Measurement of Turbidity
5.5.6.1 General

Turbidity is an expression of the optical property that causes light to be scattered and absorbed rather
than transmitted in a straight line through the sample. Turbidity in water is caused by suspended maiter,
such as clay, silt, finely divided organic and inorganic matter, soluble colored organic compounds, and
microscopic organisms, including plankton.

It is important to obtain a turbidity reading immediately after taking a sample, since irreversible changes in
turbidity may occur if the sample'is stored too-long.

5.5.6.2 Principles of Equipment Operation

Turbidity is measured by the Nephelometric Method. This method is based on a comparison of the
intensity of light scattered by the sample under defined conditions with the intensity of light scattered by a
standard reference suspension under the same conditions. The higher the scattered light intensity, the
higher the turbidity.

Formazin polymer is used as the reference turbidity standard suspension because of its ease of
preparation combined with a higher reproducibility of its light-scattering properties than clay or turbid
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natural water. The turbidity of a specified concentration of formazin suspension is defined as 40
nephelometric units. This same suspension has an approximate turbidity of 40 Jackson units when
measured on the candle turbidmeter. Therefore, nephelometric turbidity units (NTU) based on the
formazin preparation will approximate units derived from the candle turbidimeter but will not be identical to
them.

5.5.6.3 Equipment

The following equipment is needed for turbidity measurement:

e Light meter (e.g., LaMotte 2020) which calibrates easily using test cells with standards of 0.0 NTUs,
and 10 NTUs, or combination meter (e.g., Horiba U-10), or combination meter equipped with an in-line
sample chamber (e.g., Y'SI 600 series and Horiba U-22).

e Calibration solution, as specified by the manufacturer.

¢ Manufacturer's operation manual.

55.6.4 Measurement Technigues for Turbidity

The steps involved in taking turbidity measurements utilizing an electrode (e) or light meter () are listed
below (standardization is according to manufacturer's instructions):

o Check batteries and calibrate instrument before going into the field.
¢ - ‘Check the expiration date (etc.) of the solutions used for field calibration.

e Calibrate on a daily use baéis, according to the manufacturer's instructions and record all pertinent
information on an equipment calibration log sheet.

* Rinse the electrode with one or more portions of the sample to be tested or with deionized ‘water
(applies to "e").

«  Fill the light meters glass test cell with ~5 ml of sample, screw on cap, wipe off glass, place test cell in
light meter and close the lid (applies to"I").

¢ Immerse the electrode in the sample and measure the turbidity (applies to "é“).

e The reading must be taken immediately as suspended solids will settle over time resulting in a lower,
inaccurate turbidity reading. :

e Read and record the results in a field logbook or sample log sheet. Include a physical description of
the sample, including color, qualitative estimate of turbidity, etc.

+ Rinse the electrode or test cell with deionized water.
5.5.7 Measurement of Salinity

5.5.7.1 General

Salinity is a unitless property of industrial and natural waters. It is the measurement of dissolved salts in a
given mass of solution. Note: Most field meters determined salinity automatically from conductivity and
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temperature. The displayed value will be displayed in either parts per thousand (ppt) or % (e.g., 35 ppt will
equal 3.5%).

5.5.7.2 Principles of Equipment Operation

Salinity is determined automatically from the meter's conductivity and temperature readings according to
algorithms (found in Standard methods for the Examination of Water and Wastewater). Depending on the
meter, the results are displayed in either ppt or %. The salinity measurements are carried out in reference
to the conductivity of standard seawater (corrected to S = 35).

5.5.7.3 Equipment

. The following equipment is needed for Salinity measurements:
o  Multi-parameter water quality meter capable of measuring conductive; temperature and converting
them to salinity (e.g., Horiba U-10 or YSI 600 series).
e Calibration Solution, as specified by the manufacturer.
s -~ Manufacturer's operation manual.
5.5.7.4 Measurement Techniques for Salinity

The steps involved in taking Salinity measurements are listed below (standardization is according to
manufacturer's instructions): :

e - Check batteries and calibrate before going into the field.
¢  Check the expiration date (etc.) of the solutions used for field calibration.

e Calibrate on a daily use basis, according to the manufacturer's instructions and record all pertinent
information on an equipment calibration: log sheet.

¢ Rinse the cell with the sample to be tested.

o Immerse the multi-probe in the sample and measure the salinity. Read and record the results in a
field logbook or sample log sheet.

¢ Rinse the probes with deionized water.

5.6 Sampling
5.6.1 Sampling Plan

The sampling approach consisting of the following, shall be developed as part of the project plan
documents which are approved prior to beginning work in the field:

e Background and objectives of sampling.
o Brief description of area and waste characterization.

« Identification of sampling locations, with map ‘or sketch, and applicable well construction data (well
size, depth, screened interval, reference elevation).
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« Intended number, sequence volumes, and types of samples. If the relative degrees of contamination
between wells is -unknown or insignificant, a sampling sequence which facilitates sampling logistics
may be followed. Where some wells are known or strongly suspected of being highly contaminated,
these shall be sampled last to reduce the risk of cross-contamination between wells as a result of the
sampling procedures.

o Sample preservation requirements.
¢ Work schedule.

o Listof team members:

. List of observers and contacts.

¢ Other information, such as the necessity for a warrant or permission of entry, requirement for split
samples, access problems, location of keys, etc.

5.6.2 Sampling Methods

The collection of a groundwater sample consists of the following steps:

1. The site Health & Safety Officer (or designee) will first open the well cap and use volatile organic
detection equipment (PID or FID) on the escaping gases at the well head to determine the need
for respiratory protection. :

2. When proper respiratory protection has been donned, sound the well for total depth and water
level (using clean equipment) and record these data on a groundwater sampling log sheet (see
Attachment B); then calculate the fluid volume in the well pipe (as previously described in this

SOP).
3. Calculate well volume to be removed as stated in Section 5.3.
4, Select the appropriate purging equipment (see Attachment A). If an electric submersible pump

with packer is chosen, go to Step 10.

5. Lower the purging equipment or intake into the well to a short distance below the water level and
begin water removal. Collect the purged water and dispose of it in an acceptable manner (as
applicable). Lower the purging device, as required, to maintain submergence.

6. Measure the rate of discharge frequently. A graduated bucket or cylinder and stopwatch are most
commonly used.:

7. Observe the peristaltic pump intake for degassing “bubbles.” If bubbles are abundant and the
intake is fully submerged, this pump is not suitable for collecting samples for volatile organics.

8. Purge a minimum of three to five casing volumes before sampling. in Iow-permeability strata
(i.e., if the well is pumped to dryness), one volume will suffice. Purged water shall be collected in
a designated container and disposed in an acceptable manner.

9. if sampling using a pump, lower the pump intake to midscreen (or the middie of the open section
in uncased wells) and collect the sample. If sampling with a bailer, lower the bailer to just below
the water surface.
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10. (For pump and paéker assembly only). Lower the assembly into the well so that the packer is

positioned just above the screen or open section. Inflate the packer. Purge a volume equal to at
least twice the screened interval (or unscreened open section volume below the packer) before
sampling. Packers shall always be tested in a casing section above ground to determine proper
inflation pressures for good sealing.

11, In the event that recovery time of the well is very slow (e.g., 24 hours or greater), sample
collection can be delayed until the following day. If the well has been purged early in the moming,
sufficient water may be standing in the well by the day's end to permit sample collection. If the
well is incapable of producing a sufficient volume of sample at any time, take the largest quantity
available and record this occurrence in the site logbook.

12. Fill sample containers (preserve and label as described in SOP SA-6.1).

13. Replace the well cap and lock as appropriate. Make sure the well is readily identifiable as the
source of the samples.

14. Process sample containers as described in SOP SA-6.1.

15. Decontaminate equipment as described in SOP SA-7.1.

5.7 Low Flow Purging and Sampling
5.7.1 Scope & Application

Low flow purging and sampling techniques are sometimes required for groundwater sampling activities.
The purpose of low fiow purging: and sampling is to collect groundwater samples that contain
"representative" amounts of mobile organic and inorganic constituents in the vicinity of the selected open
well interval, at or near natural flow conditions. The minimum stress procedure emphasizes negligible
water level drawdown and low pumping rates in order to collect samples with minimal alterations in water
chemistry. This procedure is designed primarily to be used in wells with a casing diameter of 1 inch or
more and a saturated screen, or open interval, length of ten feet or less. Samples obtained are suitable
for analyses of common types of groundwater contaminants (volatile and semi-volatile organic
compounds, pesticides, PCBs, metals and other inorganic ions [cyanide, chloride, sulfate, etc.]). This
procedure is not designed to collect non-aqueous phase liquids samples from wells containing light or
dense non-aqueous phase liquids (LNAPLs or DNAPLs), using the low flow pumps. '

The procedure is flexible for various well construction types and groundwater yields. - The goal of the
procedure is to obtain a turbidity level of less than 10 NTU and to achieve a water level drawdown of less
than 0.3 feet during purging and sampling. If these goals cannot be achieved, sample collection can take
place provided the remaining criteria in this procedure are met.

5.7.2 Equipment

The fo‘IIowing equipment is required (as applicable) for low flow purging and sampling:

¢ Adjustable rate, submersible pump (e.g., centrifugal or bladder pump constructed of stainless steel or
Teflon). '

o Disposable clear plastic bottom filling bailers may be used to check for and obtain samples of LNAPLs
or DNAPLs,
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e Tubing - Teflon, Teflon-lined polyethylene, polyethylene, PVC, Tygon, or stainiess steel tubing can be
used to collect samples for analysis, depending on the analyses to be performed and regulatory
requirements.

o Water level measuring device, 0.01 foot accuracy, (electronic devices are preferred for tracking water
level drawdown during all pumping operations).

« Interface probe, if needed.

o Flow measurement supplies.

o Power source (generator, nitrogen tank, etc.). If a gasoline generator is used, it must be located
downwind and at a safe distance from the well so that the exhaust fumes do not contaminate the
samples.

e Indicator parameter monitoring instruments - pH, turbidity, specific conductance, and temperature.
Use of a flow-through cell is recommended. Optional Indicators - ORP, salinity, and dissolved oxygen,
flow-through cell is required. Standards to perform field calibration of instruments.

¢ Decontamination supplies.

o Logbook(s), and other forms (see Attachments B and C).

* Sample Bottles.

o Sample preservation supplies (as required by the analytical methods).

e Sampletags and/or labels.

o  Well construction data, location map, field data from last sampling event (if available).

o . Field Sampling Plan.

e PID or FID instrument for measuring VOCs (volatile organic compounds).

5.7.3 Purging and Sampling Procedure

Open monitoring well, measure head space gases using PID/FID. If there is an indication of off gassing
when opening the well, wait 3-5 minutes to permit water level an opportunity to reach equilibrium.

Measure and record the water level immediately prior to placing the pump in the well.

Lower pump or tubing slowly into the well so that the pump intake is located at the center of the saturated
screen length of the well. - If possible keep the pump intake at least two feet above the bottom of the well,
~ to minimize mobilization of sediment that may be present in the bottom of the well. Collection of turbidity-
free water samples may be difficult if there is three feet or less of standing water in the well.

Start with the initial pump rate set at approximately 0.1 liters/minute. Use a graduated cylinder and
stopwatch to measure the pumping 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 NTUs after all other field parameters have stabilized. |If groundwater is drawn down below
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the top of the well screen, purging will cease or the well will be pumped to dryness 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 colleted from these wells within the same workday
and no later than 24 hours after the start of purging.

Measure the well water level using the water level meter every 5 to 10 minutes. Record the well water
level on the Low-Flow Purge Data Form (Attachment C).

Record on .the Low-Flow Purge Data Form every 5 to 10 minutes the water quality parameters (pH,
specific conductance, temperature, turbidity, oxidation-reduction potential, dissolved oxygen and salinity or
as specified by the approved site specific work plan) 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 into a container) and disconnect the cell. Rinse the cell with distilled/deionized water. After
cleaning is completed, reconnect the flow-through cell and continue purging. Document the cell cleaning
on the Low-Flow Purge Data Form.

Measure the flow rate using a graduated cylinder. Remeasure the flow rate any time the pump rate is
adjusted.

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.

After stabilization is achieved, sampling can begin when a minimum of two saturated screen volumes
have been removed and three consecutive readings, taken at 5 to 10 minute intervals, are within the
following limits:

pH 0.2 standard units
Specific conductance +10%
Temperature +10%
Turbidity less than 10 NTUs
Dissolved oxygen £10%

If the above conditions have still not been met after the well has been purged for 4 hours, purging will be
considered complete and sampling can begin. Record the final well stabilization parameters from the
Low-Flow Purge Data Form onto the Groundwater Sample Log Form.

VOC samples are preferably collected first, directly into pre-preserved sample containers. Fill all sample
containers by allowing the pump discharge to flow gently down the inside of the container with minimal
turbulence.

If the water column in the pump tubing collapses (water does not completely fill the tubing) before exiting
the tubing, use one of the following procedures to collect VOC samples: (1) Collect the non-VOCs
samples first, then increase the flow rate incrementally until the water column completely fills the tubing,
collect the sample and record the new flow rate; (2) reduce the diameter of the existing tubing until the
water column fills the tubing either by adding a connector (Teflon or stainiess steel), or clamp which
should reduce the flow rate by constricting the end of the tubing; (3) insert a narrow diameter Teflon tube
into the pump's tubing so that the end of the tubing is in the water column and the other end of the tubing
protrudes beyond the pump's tubing, collect sample from the narrow diameter tubing.

Prepare samples for shipping as per SOP SA-6.1.
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Manufacturer Model Principle of = | Maximum Construction LRt Delivery Rafes 1982 Comments
Name/Number Operation Outside . | Materials (wiLines | “Range or Volumes Price
Diameter/L and Tubing) i (Dollars)
ength
(Inches)
BarCad Systems,|BarCad Sampler - [Dedicated; ~ gas| 1.5/16 - |PE, brass, nylon,| 0-150. 1 liter- for each| $220-350 | Requires compressed gas; custom sizes and
Inc. drive (positive aluminum oxide with:std: 110-15feet = of materials available; acts as piezometer.
displacement) : tubing | submergence
Cole-Parmer - Inst.{Master . Flex 7570 Portable; <1.0/NA " | (not submersible) 0-30 - 1670 mi/min| $500-600 | AC/DC; variable . speed -control "available;
Co. Portable Sampling | peristaltic Tygor®, - silicone with 7015- other models may have different flow rates.
Pump (suction) Viton® 20 pump head o
ECO -Pump Corp.. | SAMPLifier Portable; venturi <i50r |PP, PE, PVC, S5,| 0100 |0-500 mL/min| $400-700| AC, DC, or gasoline-driven motors available;
<2.0/NA | Teflon®, Tefzel® depending - on must be primed.
lit
Geltek Comp. Bailer 219-4 Portable; - grab} - 1.66/38 ~|Tefion® No limit 1,075 mL $120-135 | Other sizes available:
(positive
displacement) :
GeoEngineering, . | GEO-MONITOR | Dedicated; - gas| = 1.5/16 |PE, PP, - PVC,| Probably | Approximately $185. |Acts as  piezometer; requires compressed|]
Inc. : drive (positive = |Viton® 0-150 . j1-Iiter for each gas:
displacement) 10 feet of
submergence
Industrial and | Aquarius Pontable; bladder| 1.75/43 | SS, Teflon®, Vitone] 0-250  [0-2,800 mL/min | $1,500- | Requires compressed gas; other models
Environmental {positive 3,000 -] available; - AC, -DC, manual operation
Analysts, Inc. (IEA) . displacement) possible.
IEA Syringe Sampler | Portable; grab] 1.75/43 |SS, Teflon® No limit. | 850 mL| $1.100 |Requires vacuum and/or pressure from hand
(positive sample volume pump:
displacement)
Instrument Model 26001 Portable; bladder| "1.75/50 |PC, sillicone,] 0-150 | 0-7,500 mi/min | - $990 - | Requires compressed gas (40 psi minimum).
Specialties Co.|Well Sampler (positive Teflon®, PP, -PE,
(ISCO) dispiacement) : | Detrin®, acetal
Keck - Geophysical| SP-81 Portable; helical]. 1.75/25 |SS, Tefion®, PP,] 0-160 |0-4,500 mi/min ] $3,500° | DC operated.
instruments, Inc.. | Submersible rotor (positive EPDM, Vitor® ‘
Sampling Pump displacement) -
Leonard Niold.and |GeoFiiter. . omall| Poriable; bladder] 1.75/38 ]SS, Tefior®, PC,| 0-400. |0-3,500 mL/min | $1,400- [Requires compressed gas (55 psi minimum);
Die Works, Inc. Diameter Well} (positive Neoprene® ’ 1,500 | pneumatic or AC/DC control module.
Pump (#0500) displacement) - :
Ot Recovery| Surface Sampler - [Portable; .~ grab| . 1.75/12  {acrylic, Detrin® No limit |Approximately | $126-160 [Other materials and modsls: avaliable; for
Systems, Inc. (positive . . 250 mL measuring thickness - of .. . “floating”
displacermnent) - contaminants.
QED: Well Wizard® | Dedicated:; 1.66/36 |PVC 0-230 | 0-2,000 mL/min | $300-400 | Requires compressed gas level
Environmental Monitoring: System|bladder . {positive indicator; other matenals available
Systems, Inc. {P-100) displacement)
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ATTACHMENT A
PURGING EQUIPMENT SELECTION
PAGE 3
Manufacturer Model Principle of Maximum | Construction Materials | Uit Range | Delivery Rates or[ 1982 Comments
Name/Number Operation Outside (w/Lines and Tubing) (fty Volumes Price
Diameter/L (Dollars)
ength
S (Inches)
andolph Austin| Model 500} Portabie; _ -peristaltic] - <0.5/NA - | (Not submersible) 030 See comments $1.200- | Flow rate dependent on motor and
Co: Vari-Flow Pump- | (suction) Rubber, :: Tygon®, . of 1,300 {tubing selected; AC: operated; other
. Neoprene® models available. .
Robert  Bennett|Mode! 180 Portable; piston]  1.8/22 | SS, Teflor®, Delrin® PP,| 0-500 _[0-1,800 mUmin | $2,600- |Requires compressed gas; water level
Co. {positive Viton®, acryfic, PE 2, indicator- and. fiow -meter; -~ custom
displacement) o models available. ]
Slope - Indicator|Model 514124 | Portable; - gas  drive] - 1.9/18 - -|PVC, nylon 0-1,100. | 250 mifiushing | $250-350 [Requires ~ compressed - gas; SS
Co. (SINCO) Pneumatic ({positive cycle available; piezometer model available;
Water Sampler- | displacement) : . dedicated model available.
Solinst -~ Canada|5W Water| Portable; grab| - 1.9/27. . [PVC,  brass, -nylon,| :0-330 . }500 mL $1,300- | Requires  compressed . gas; - custom
Ltd. Sampler {posttive Neoprene® 1,800 I'models available.
| displacement)
TIMCO ‘Mfg. Co.,|Std. Bailer Portable; grab| 1.66/Custo | PVC, PP No limit. |250  mL/ft -of| $20-60 |Other - sizes, materials, ~models
inc. (positive m bailer available; -optional - bottom-emptying
displacement) device available; no solvents used.
TIMCO Alr or Gas Lift| Portable; ~gas. -drive| -1.66/30: | PVC, Tygon®, Teflon® 0-150 _ [350 mLffushing| $100-200 | Requires. compressed gas; . other
Sampler (positive cycle sizes, materials, models available; no
- {displacement) solvents used. o
Tole Devices Co. {Sampling Pump | Portable; bladder| 1.38/48 |SS, silicone, Delrin®,| 0-125 |0-4,000 mL/min $800- | Compressed gas required; DC control
: (positive Tygon® 1,000 | module; custom built.
displacement) .
Construction Materiat Abbreviations: Other Abbreviations:
PE Polyethylene NA Not applicable
PP Polypropylene AC Altemating current
PVC Polyvinyl chioride DC Direct current
SS Stainless steel
PC Polycarbonate
. EPDM Ethylene-propylene diene (synthetic rubber)
NOTE: - Other manufacturers market pumping devices which could be used for groundwater sampling, though not expressly. designed for this purpose. The list is-not meant to be

allinclusive ‘and listing does not constitute endorsement for use.-

scavenger-type; or high-capacity pumps are included.
Source: Barcelona-et al., 1983.

Information in the table is from ‘sales literature and/or personal communication. No skimmer,
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{ ] QA Sample Type: [} High Concentration
Date: 5 ' Color ) pH 8C." | Temp. . | Tubidity ) ORP . Other
g/t mV NA

Tutidity |00

SEE LOW FLOW PURGE DATA SHEET

[Total Welt Depth (TD):

Static Water Level (WL):
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Start Purge (hrs):
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Total Purge-Time (min):
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Analysis Preservative Container Regqul t

Colleated

Signature(s):
MS/MSD | Duplicate ID No.:

019611/P

Tetra Tech' NUS, Inc.
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FIELD FORMS



Project Name: Project No.:
Location: Personnel:
Weather Conditions: Measuring Device:
Tidally Influenced: Yes _ No_ Remarks:

Number

 Wellor
Piezometer

Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET

‘ ,Elevatmn\

. Comments
 (fee)* ‘

g ot
* All measurements to the nearest 0.01 foot FPage ____of ___



E Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page

of

Project Site Name:

Project No.:

[] Domestic Well Data
[l Monitoring Well Data
[] Other Well Type:

[l QA Sample Type:

Time:

Color
(Visual)

(S.U.)

pH S.C.

(mS/cm)

Sample ID No.:

Sample Location:

Sampled By:

C.0.C. No.:

Type of Sample:
[1 Low Concentration
[1 High Concentration

Turbidity DO
(NTU) (mg/l)

Salinity

(%)

Other

Volume

pH S.C.

Salinity

Other

Method:

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:

Total Well Depth (TD):

Static Water Level (WL):

One Casing Volume(gal/L):

Start Purge (hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (gal/L):
SAMPLE C

Analysis

Preservative

Container Requirements

Collected

Signature(s):
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LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WELL ID.:
PROJECT NUMBER: DATE:

Time Water Level S.Cond.| Turb. DO Temp. ORP Salinity Comments
SIGNATURE(S):

PAGE__ OF___



TC

Tetra Tech NUS, Inc.

EQUIPMENT CALIBRATION LOG

PROJECT NAME : INSTRUMENT NAME/MODEL:
SITE NAME: MANUFACTURER:
PROJECT No.: SERIAL NUMBER:
Date Instrument Person t Readings | Calibration Remarks
of 1.D. Performing Standard and
Calibration { Number Calibration (Lot No.) Comments




@ TETRA TECH NUS, INC.

0371

CHAIN OF CUSTODY | NUMBER | PAGE ___ OF
PROJECT NO: FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER | PHONE NUMBER ADDRESS
CARRIER/WAYBILL NUMBER CITY, STATE
CONTAINER TYPE
“ PLASTIC (P) or GLASS (G)
STANDARD TAT L] 8 PRESERVATIVE
RUSH TAT [J 4 USED
[d24br. [J4a8hr. [ 72hr. [ 7day [] 14 day 2 /
. (=]
-~ o
E|a B ¢
- y w
e T |3 |= E
= |2 k|5 B _|E
z = Q |8 [E~-0
(<] a = - 00Ol O
= i o x W w
=< Q o [ O 1333 G
<u ] o o | =2 loxd| s
TIME SAMPLE ID - ~ @ | &w|000} =
1. RELINQUISHED BY DATE TIME 1. RECEIVED BY DATE TIME
2. RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001
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1.0 INTRODUCTION

Authorization: This Health and Safety Plan (HASP) and the work described within are completed under

the authorization of:

Contract: Comprehensive Long-Term Environmental Action Navy (CLEAN V)
Contract Number: N62467-04-D-0055
Contract Task Order: 478

Application: This Health and Safety Plan (HASP) has been written to encompass site activities that are
to be conducted at the Naval Station Great Lakes, lllinois. Activities to be conducted as per this HASP
are defined in detail in Section 4.0.

Compliancé: This HASP has been developed in conformance with the 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."
e Tetra Tech NUS Health and Safety Program

This HASP must be accompanied by the Tetra Tech NUS, Inc. Health and Safety Guidance Manual
(TtNUS HSGM), which provides additional information on program support, standard operating
procedures, and safe work practices.

Modifications/Changes: The following conditions are considered sufficient basis review and possible

changes to this document

» The addition or modification of activities outside of those specified in Section 4.0, Scope of Work.

» New information becomes available through the course of the investigation or from outside sources.

Changes to this HASP will be requested through the Task Order Manager (TOM) to the Tetra Tech NUS
Health and Safety Manager (HSM). It is the responsibility of the TOM to notify personnel of changes to
this HASP.

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION

This section defines responsibility for site safety and health for TINUS and subcontractor employees
engaged in on-site activities. . Personnel assigned to these positions will exercise the primary

Naval Station Great Lakes ' 1-1 CTO 478
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responsibility for on-site health and safety. These persons will be the primary points of contact for any

guestions regarding the safety and health procedures and the selected control measures that are to be

implemented for on-site activities.

The TtNUS TOM is responsible for the overall direction of health and safety 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:

vi.

vii.

Providing information regarding site contaminants and physical hazards associated with the site
and tasks to be conducted.

Establishing air monitoring and decontamination procedures.

Assigning personal protective equipment based on task and potential hazards.

Determining emergency action/response procedures and emergency contacts.

Stipulating training and medical surveillance requirements.

‘Providing standard work practices to minimize potential injuries and exposures associated with

hazardous waste work.

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 (350). The FOL manages field activities, executes the

work plan, and enforces safety procedures as applicable to the work plan.

The SSO supports site activities by advising the FOL on the aspects of health and safety on-site. In

this
i.

ii.
iii.

iv.

V.

vi.

Vii.

viil.

capacity the SSO:

Coordinates health and safety activities with the FOL.

Selects, applies, inspects, and maintains personal protective eqUipment.

Establishes work zones and control points in areas of operation.

Implements air monitoring program for on-site activities.

Verifies training and medical clearance of on-site personnel status in relation to site activities.
implements Hazard Communication, Respiratory Protection Programs, and other associated
health and safety programs as they may apply to site activities.

Coordinates TtNUS emergency actions with the facilities emergency services.

Provides site-specific training for on-site personnel.

Investigates accidents and injuries (see Attachment I - Incident Report Form)

Provides input to the PHSO regarding the need to modify, this HASP, or applicable health and

safety associated documents as per site-specific requirements.

Naval Station Great Lakes 1-2 ' CTO 478
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» Compliance with the requirements stipulated in this HASP is monitored by the SSO and coordinated
through the TINUS CLEAN HSM.

Note: In some cases one person may be designated responsibilities for more than one position. For

example, the FOL may also be responsible for the SSO duties. This action will be performed only

as credentials, experience, and availability permits.

Naval Station Great Lakes 1-3 CTO 478
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS

Site Name: Naval Station Great Lakes Address: NAVFAC Midwest

Building 1A, Code N457
201 Decatur Avenue

Great Lakes, IL. 60088

Naval Station Great Lakes Points-of-Contact:

Howard Hickey | (847) 688-2600 ext. 243 | (847) 815-6719 | Howard.Hickey@navy.mil
Blayne Kirsh (847) 688-2600 ext. 244 | (847) 774-8585 | John.Kirsh@navy.mil
Mark Schultz (847) 688-2600 ext. 361 | (847) 744-8579 | Mark.R.Schultz@navy.mil
Bill Busko (847) 688-2600 ext. 242 | (847) 366-3471 | William.Busko@navy.mil

Fax Number: (847) 688-2319

U.S. Navy Remedial Project Manager/Engineer-In-Charge:___William Busko (Code N45313)

Address: 201 Decatur Avenue Phone Number: (847) 688-2600 Ext. 242
Great Lakes, lllinois 60088 Fax Number: (847) 688-2319

E-mail Address: William.Busko@navy.mil

Base Pass and Security: Building 130 (near Main Gate); Hours of Operation 0600 — 1800

Phone Number: (847) 688-5648

Purpose of Site Visit: Conduct quarterly groundwater sampling at the_Forrestal and Supplyside
Landfills

Proposed Dates of Work: October 2007 to completion
Project Team:
Tetra Tech NUS Personnel: Discipline/Tasks Assigned: Phone No.
Robert Davis, P.E. Task Order Manager (412) 921-7251
" Robert.Davis@ttnus.com
Tim Evans Assistant Task Order Manager (412) 921-7281
Tim.Evans@ttnus.com
Matthew M. Soltis, CIH, CSP CLEAN Health and Safety Manager (412) 921-8912
Matt.Soltis@ttnus.com
James K. Laffey Project Health and Safety Officer (412) 921-8904
: Clyde.Snyder@ttnus.com
Project Geologist/
To Be Determined ~ Eield Operations Leader (FOL) (412) 921-7090

Hazard Assessments (for purposes of 29 CFR-1910.132) and HASP preparation conducted by:
James K. Laffey

Naval Station Great Lakes , 1-4 CTO 478
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2.0 EMERGENCY ACTION PLAN

21 INTRODUCTION

This section has been developed as part of a planning effort to direct and guide field personnel in the
event of an emergency. In the event of an emergency that cannot be handled by onsite personnel, site
personnel will be evacuated to a safe place of refuge and the appropriate emergency response agencies
will be notified. It has been determined that the majority of potential emergency situations would be better
supported by outside emergency responders. Therefore, TINUS will only provide emergency response
support for minor emergency events within the capabilities of onsite response. Workers who are ill or who
have suffered a non-serious injury may be transported by site personnel to nearby medical facilities,
provided such transport does not aggravate or further endanger the welfare of the injured/ill person. The
emergency response agencies listed in this plan are capable of providing the most effective response,
and as such, will be designated as the primary responders. These agencies are located within a
reasonable distance from the area of operations, a factor which ensures adequate emergency response
time. This emergency action plan conforms to the requirements of OSHA Standard 29 CFR 1910.38(a),
as allowed in OSHA 29 CFR 1910.120(1)(1)(ii).

In the event of an emergency, TtINUS personnel will, provide necessary initial response measures for

incidents such as:

¢  Incipient fire-fighting support and prevention

¢ Incipient spilt control and containment measures and prevention

¢ Removal of personnel from emergency situations

e Provision of initial medical support for injury/iliness requiring only first-aid level support

o Provision of site control and security measures as necessary

2.2 EMERGENCY PLANNING

Injuries/ilinesses resulting from exposure to chemical or physical contact with hazards and fire are the
most probable emergencies that could occur during site activities. To minimize or eliminate these
potential emergency situations, emergency planning activities will include the following:

» Coordinating response actions with Naval Station Great Lakes Emergency Services personnel to

ensure that TtNUS emergency action activities are compatible with existing facility emergency

response procedures.

Naval Station Great Lakes 2-1 ~ CTO 478
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e Establishing and maintaining information at the project staging area (support zone) for easy access in
the event of an emergency. This information will include the following:
- Chemical Inventory (for substances used onsite), with Material Safety Data Sheets.
- Onsite personnel medical records (Medical Data Sheets).
- Alogbook identifying personnel onsite each day.
- Emergency notification phone numbers in site vehicles
* Identifying a chain or command for emergency action.
e Educating site workers to the hazards and control measures associated with planned activities at the

site, and providing early recognition and prevention, where possible.

It is the responsibility of the TtNUS FOL to ensure that this information is available and present at the site.

23 EMERGENCY RECOGNITION AND PREVENTION

2.3.1 Recognition

It is anticipated that foreseeable emergency situations that may be encountered during site activities will
be recognizable by worker observation or through air monitoring equipment readings. Through site-
specific training, site personnel will have knowledge regarding the signs and symptoms of overexposure
to contaminants of concern. This knowledge will assist site personnel in identifying potential emergency
situations and to alert personnel of potential hazards. Many of the potential hazards and recommended
control measures are discussed in Sections 5.0 and 6.0 of this document. Additionally, early recognition
will be supported by periodic site surveys to eliminate conditions that may predispose site personnel or

property to an emergency.

These actions will provide early recognition for potential emergency situations. Should an incident take
place, TtNUS will take defensive and offensive measures to control the situation. However, if the FOL
and/or the SSO determine that an incident has progressed to a serious situation, TtNUS will withdraw,

and notify appropriate response agencies.

2.3.2 Prevention

TtNUS will minimize the potential for emergencies by following the Health and Safety Guidance Manual
and ensuring compliance with the HASP and applicable OSHA regulations. In the event that an activity or

operation is covered by more than one of these documents, the most stringent requirement shall apply.

Naval Station Great Lakes 2-2 CTO 478
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2.4 SAFE DISTANCES AND PLACES OF REFUGE

In the event that the site must be evacuated, personnel will immediately stop activities and report to the
TtNUS FOL at the safe refuge area. Safe places of refuge will be determined prior to commencement of
site activities and will be conveyed to personnel as part of the daily safety meeting conducted each
morning. Upon reporting to the refuge location, personnel will remain there until directed otherwise by the
FOL or the on-site Incident Commander of the Emergency Response Team. The FOL or the SSO will
take a head count at this location to confirm the location of site personnel. The site logbook will be used

to take and record the head count. Ideally, the places of refuge should offer a point for communication.

25 EVACUATION ROUTES AND PROCEDURES

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the
health, safety, or welfare of site workers. Once an evacuation is initiated, personnel will proceed
immediately to the designated place of refuge, unless doing so would further jeopardize the welfare of ‘
workers. In such event, personnel will proceed to a designated alternate location (to be identified) and
remain there until further notification from the FOL. The use of these locations as assembly points

provides communication and a direction point for emergency services.

Evacuation procedures 'will be discussed prior to the initiation of work at the site. This shall include
identifying primary and secondary evacuation routes and assembly points. Evacuation routes from the
site are dependent upon the location at which work is being performed and the circumstances under
which an evacuation is required. Additionally, site location and meteorological conditions (i.e., wind
speed and direction) will influence the designation of evacuation routes. As a result, multiple assembly
points will be selected at Naval Station Great Lakes and in the event of an emergency, field personnel will

proceed to these points by the most direct route possible without further endangering themselves.

26 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES

TiNUS personnel will be working in close proximity to each other at Naval Station Great Lakes. As a
result, hand signals, voice commands, and line of site communication will be sufficient to alert site
personnel of an emergency. When project tasks are performed simultaneously on different sites, vehicle

horns will be used to communicate emergency situations.
If an emergency warranting evacuation occurs, the following procedures are to be initiated:

+ Initiate the evacuation via hand signals, voice commands, line of site communication, or vehicle horns.
The following signals shall be utilized when communication via vehicle horn is necessary:
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HELP three short blasts " non

EVACUATION three long blasts ==

* Report to the designated refuge point.
* Once non-essential personnel are evacuated, appropriate response procedures will be enacted to
control the situation.

e Describe to the FOL (FOL will serve as the Incident Coordinator) pertinent incident details.

In the event that site personnel cannot mitigate the hazardous situation, the FOL and SSO will enact

emergency notification procedures to secure additional assistance in the following manner:

Dial 911 and call other pertinent emergency contacts listed in Table 2-1 and report the incident. Give the
emergency operator the location of the emergency, the type of emergency, the number of injured, and a
brief description of the incident. Stay on the phone and follow the instructions given by the operator. The
operator will then notify and dispatch the proper emergency response agencies.

2.7 EMERGENCY CONTACTS

Prior to performing work at the site, personnel will be briefed on the emergency procedures to be followed
in the event of an incident. A mobile phone shall be available on site. Table 2-1 provides a list of
emergency contacts and their corresponding telephone numbers. This table must be posted on site

where it is readily available to site personnel.
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TABLE 2-1

EMERGENCY REFERENCE
NAVAL STATION GREAT LAKES

EMERGENCY | 9-1-1
Police, Fire/Hazardous Materials Release, EMS (847) 688-3333
Base Contact, Mr. Howard Hickey (847) 688-2600 x 243

(847) 815-6719

Base Contact, Mr. William Busko (847) 688-2600 x 242
(847) 366-3471

North Chicago VA Medical Center _ (847) 473-7830
Poison Control Center (800) 222-1222
Task Order Manager Robert Davis (412) 921-7251
Assistant Task Order Manager Tim Evans (412) 921-7281
CLEAN Health and Safety Manager Matthéw Soltis, CIH, CSP (412) 921-8912
Project Health and Safety Officer James K. Laffey (412) 921-8678
Chemtrec : » (800) 424-9300
National Response Center (800) 424-8802
Tetra Tech NUS, Pittsburgh Office (412) 921-7090
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2.8 EMERGENCY ROUTE TO HOSPITAL

North Chicago VA Medical Center
3001 Green Bay Rd,
North Chicago, lllinois 60064

DIRECTIONS FROM FORRESTAL LANDFILL

1. Start at Virginia Ct, Great Lakes going toward Oklahoma Ave go 0.4 mi
2. Turn Left on Meridian DR go 0.2 mi

3. Turn Right on Cavin DR go 0.1 mi

4. Turn Leff on Green Bay Rd (IL-131) go 0.3 mi

5. Arrive at Medical Center, on the Right

Figure 2-1A
Directions to North Chicago VA Medical Center
From Forrestal Landfill
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DIRECTIONS FROM SUPPLYSIDE LANDFILL

1. Start at 2299 ALABAMA AVE, GREAT LAKES going toward GREAT LAKES DR go 0.4 mi
2. Turn S¥LEFT on S MERIDIAN DR go 0.3 mi

3. Turn WRIGHT on FORRESTAL DR g0 < 0.1 mi

4. Turn oLEFT on GREEN BAY RD(IL-131) go 0.7 mi

5. Arrive at 3001 GREEN BAY RD, NORTH CHICAGO, on the @RIGHT

Figure 2-1b
Directions to North Chicago VA Medical Center
From Supplyside Landfill
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2.9 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT

During a site evacuation, decontamination procedures will be performed only if doing so does not further
jeopardize the welfare of site workers. Decontamination will be postponed if the action that initiates an
evacuation would further endanger the lives of workers. However, a situation that would require workers
to evacuate without first performing decontamination procedures is unlikely to occur at this site. If the

emergency involves personnel to exposures to chemicals, follow the steps provided in Figure 2-2.

2.10 INJURY/ILLNESS REPORTING

If TINUS personnel are injured or develop an illness as a result of working on site, the TINUS “incident
Report” {Attachment 1) must be followed. Following this procedure is necessary for documenting the
information obtained at the time of the incident. Also, as soon as possible the Navy Contact must be

informed of incidents or accidents that require medical attention.

Pertinent information regarding allergies to medications or other special conditions will be provided to
medical services personnel. This information is listed on Medical Data Sheets (Attachment Il) filed onsite.
If an exposure to hazardous materials has occurred, provide information on the chemical, physical, and
toxicological properties of the subject chemical(s) to medical service personnel.

2.1 PPE AND EMERGENCY EQUIPMENT

A first-aid kit, eye wash units (or bottles of disposable eyewash solution) and fire extinguishers
(strategically placed) will be maintained onsite and shall be immediately available for use in the event of
an emergency. This equipment will be located in each site vehicle. At least one first aid kit supplied with
equipment to protect against blood borne pathogens will also be available on site. Personnel identified
within the field crew with blood borne pathogen and first-aid training will be the only personnel permitted

to offer first-aid assistance.
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FIGURE 2-2
POTENTIAL EXPOSURE 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:

e Rescue, when necessary, employing proper equipment and methods.
+ Give attention to emergency health problems -- breathing, cardiac function, bleeding, and shock.

e Transfer the victim to the medical facility designated in this HASP by suitable and appropriate
conveyance (i.e. ambulance for serious events)

» Obtain as much exposure history as possible (a Potential Exposure report is attached).

e 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 leads to confusion and misunderstanding.

e Call WorkCare at 1-800-455-6155 and enter Extension 109, or follow the voice prompt tor after hours
and weekend notification and be prepared to provide:

— Any known information about the nature of the injury.

—  As much of the exposure history as was feasible to determine in the time allowed.

-~ Name and phone number of the medical facility to which the victim(s) has/have been taken.
— Name(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 to WorkCare at (714) 456-2154.

e Contact Corporate Health and Safety Department (Matt Soltis) and Human Resources Manager
Marilyn Duffy at 1-800-245-2730. .

e As data is gathered and the scenario becomes more clearly defined, this information should be
forwarded to WorkCare.

WorkCare will compile the results of the data and provide a summary report of the incident. A copy of this
report will be placed in each victim’s medical file in addition to being distributed 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 2-2 (continued)
WORKCARE
POTENTIAL EXPOSURE REPORT
Name: Date of Exposure:
Social Security No.: Age: Sex:
Client Contact: Phone No.:
Company Name:
. Exposing Agent
Name of Product or Chemicals (if known):
Characteristics (if the name is not known)
Solid Liquid Gas Fume Mist Vapor
. 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 exposing agent inhaled?
Were other persons exposed? If yes, did they experience symptoms?
li. Signs and Symptoms (check off appropriate symptoms)
Immediately Wit_h_Exposure:
Burning of eyes, nose, or throat Chest Tightness / Pressure
Tearing Nausea / Vomiting
Headache Dizziness
Cough Weakness
Shortness of Breath
Delayed Symptoms:
Weakness Loss of Appetite
Nausea / Vomiting Abdominal Pain
Shortness of Breath Headache
Cough Numbness / Tingling
Iv. Present Status of Symptoms (check off appropriate symptoms)
Burning of eyes, nose, or throat Nausea / Vomiting
Tearing : Dizziness
Headache Weakness
Cough Loss of Appetite
Shortness of Breath Abdominal Pain
Chest Tightness / Pressure Numbness / Tingling
Cyanosis '
Have symptoms: (please check off appropriate response and give duration of symptoms)
Improved: Worsened: Remained Unchanged:
V. Treatment of Symptoms (check off appropriate response)

None: Seli-Medicated: Physician Treated:
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3.0 SITE BACKGROUND

3.1 SITE DESCRIPTION

The Naval Station Great Lakes is located in Lake County, lllinois, on the shore of Lake Michigan about 50
miles north of downtown Chicago. Dedicated in 1911, Naval Station Great Lakes is the largest naval
training center in the United States. Naval Station Great Lakes consists of approximately 1,650 acres with
over 1,000 buildings.

The Supplyside Landfill began operation in 1969. The landfill was operated as a trench-type landfill with
four parallel trenches; the landfill covers an area of approximately 400 feet by 1,000 feet. There was no
intentional burning of refuse at this site. The Supplyside Landfill was closed in 1983 and had a cover
installed in 1985. The cover grading and seeding were performed by the Navy Construction Battalion
401, a tenant command at NSGL, during that time period. The Supplyside Landfill is adjacent to the
NSGL facility boundary and south of the Supply Department warehouse (Building 3503) and extends
almost to the westward extension of Alabama Avenue.

Operations at the Forrestal Landfill began in 1967 and ceased in 1969. The site was operated as a
trench-type landfill with no burning. It is estimated that the landfill contains approximately 76,000 cubic
yards of refuse. No hazardous wastes were disposed in the landfill. The Forrestal Landfill is located
between Superior Street and Skokie Ditch, south of Virginia Court. The landfill was the first controlled
disposal area used by NSGL. The total volume of material disposed at the landfill was limited by the size
of the parcel (approximately 4 acres) and due to the fact that disposed was not burned. In addition, the
period during which the site operated coincided with the period during which housing waste collection
switched from the Navy to a private contractor, with disposal on Navy property.
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4.0 SCOPE OF WORK

This section discusses the specific tasks that are to be conducted as part of this scope of work as
identified in the work plan for CTO 478. 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 the requested
modifications to this document to the HSM.

Specific tasks to be conducted include, but are not necessarily limited to, the following:
¢ Mobilization/demobilization
e Groundwater sampling

¢ Investigation-derived waste handling and disposal

For more detailed description of the associated tasks, refer to the Work Plan (WP).
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5.0 IDENTIFYING AND COMMUNICATING TASK-SPECIFIC HAZARDS AND
GENERAL SAFE WORK PRACTICES

The purpose of this section is to identify the ahticipated hazards and appropriate hazard
prevention/hazard control measures that are to be observed for each planned task or operation. These
topics have been summarized for each planned task through the use of task-specific Safe Work Permits
(SWPs), which are to be reviewed in the field by the SSO with all task participants prior to initiating any
task.  Additionally, potential hazard and hazard control matters that are relevant but are not necessarily

task-specific are addressed it the following portions of this section.

Section 6.0 presents additional information on hazard anticipation, recognition, and control relevant to the
planned field activities.

5.1 GENERAL SITE SAFE WORK PRACTICES

In addition to the task-specific work practices and restrictions identified in the SWPs attached to this

HASP, the following general safe work practices are to be followed when conducting work on-site.

e Eating, drinking, chewing gum or tobacco, taking medication, or smoking in contaminated or
potentially contaminated areas or where the possibility for the transfer of contamination exists is
prohibited.

» Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. If a
source of potable water is not available at the work site that can be used for hands-washing, the use

of waterless hands cleaning products will be used, followed by actual hands-washing as soon as
practicable upon exiting the site.

* Avoid contact with potentially contaminated substances including puddles, pools, mud, or other such
areas. Avoid, kneeling on the ground or leaning or sitting on equipment. Keep monitoring equipment
away from potentially contaminated surfaces.

e Plan and mark entrance, exit, and emergency evacuation routes.

» Rehearse unfamiliar operations prior to implementation.
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* Buddies should maintain visual contact with each other and with other on-site team members by

remaining in close proximity to assist each other in case of emergency.
e Establish appropriate safety zones including support, contamination reduction, and exclusion zones.

e 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.

e Establish appropriate decontamination procedures for leaving the site.
e Immediately report all injuries, ilinesses, and unsafe conditions, practices, and equipment to the SSO.
e Observe co-workers for signs of toxic exposure and heat or cold stress.

» Inform co-workers of potential symptoms of iliness, such as headaches, dizziness, nausea, or blurred
vision.
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6.0 HAZARD ASSESSMENT

This section provides information regarding the chemical and physical hazards which may be associated
with the Site and the activities that are to be conducted as part of the scope of work. .

6.1 CHEMICAL HAZARDS

Based upon available data from previous site investigations, the primary site contaminants of concern
(COCs) are the metals magnesium and manganese which have little effect on human health from an

occupational health perspective.

It is anticipated that the greatest potential for exposure to site contaminants is during groundwater
sampling. Exposure to site contaminants is most likely to occur through dermal contact of contaminated
water or through ingestion via hand-to-mouth contact during soil disturbance activities. For this reason,
PPE and basic hygiene practices (e.g., washing face and hands before leaving site) will be extremely
important. Given the nature of planned activities and that work will be conducted outside in the open air,
it us unlikely that any airborne concentrations will be present.

Other sources of potential chemical exposure are decontamination fluids (e.g., Liquinox, isopropanol),
and analytical preservatives. For any substances brought onto the site, the SHSO is responsible for
instituting a site-specific Hazard Communication Program (see Section 5.0 of the TtNUS Health and
Safety Guidance Manual) and for collecting the appropriate Material Safety Data Sheets (MSDS) from the
chemical manufacturers/suppliers. The SHSO 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 Permit with anyone who will use these substances.

6.2 PHYSICAL HAZARDS

In addition to the chemical hazards discussed above, the following physical hazards may be present
during the performance of the site activities.

e Slips, trips, and falls

¢ Lifting (strain/muscle pulls)

¢ Vehicular and foot traffic

Each of these physical hazards is discussed in greater detail in Section 4.0 of the TtNUS health and

Safety Guidance Manual. Additionally, information on the associated control measures for these hazards
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are discussed in Table 5-1 of this HASP. Some of these hazards and the associated control measures

are discussed below due to the emphasis on incident and injury history.

6.2.1 Slips, Trips, and Falls

Conditions such as steep terrain and/or heavy vegetation may create an increased potential for slip, trip,
and fall hazards.

e The safest approach to sample points will be identified and cleared to permit field crew access to
sample locations.
e Establish anchor points and rope handrails for traversing/ascending/descending angles and slopes
greater than 45% grade.
o Footwear with an adequate traction.
e 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 Strain/Muscle Pulls from Heavy Lifting

During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls due
to the physical demands and nature of this site work. To avoid injury during lifting tasks personnel are to
lift with the force of the load carried by their legs and not their backs. When lifting or handling heavy
material or equipment use an appropriate number of personnel. Keep the work area free from clutter to

avoid unnecessary twisting or sudden movements while handling loads.
The following steps will help prevent back injury:

e  Clear the path you will follow.

e Lift with your legs, not your back. »

¢ “Hug” the load. Minimize the horizontal distance between the load and your center of gravity.
¢  Avoid twisting.

e  Break large loads into smaller, more manageable ones.

o  Take frequent rest and stretch breaks.

6.3 NATURAL HAZARDS

Insect/animal bites and stings, poisonous plants, and inclement weather are natural hazards that may be
present given the location of activities to be conducted.
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6.3.1 Inclement Weather

Project tasks under this Scope of Work will be performed outdoors. 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 will be responsible for temporarily suspending or terminating activities until

hazardous conditions no longer exist.
A NOAA Weather Radio is the best means to receive watches and warnings from the National Weather

Service. The National Weather Service continuously broadcasts updated hurricane advisories that can
be received by widely available NOAA Weather Radios.
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7.0 HAZARD MONITORING - TYPES AND ACTION LEVELS

Previous sampling results at these sites indicate that the potential volatile contaminants of concern are in
very low levels and not anticipated to present an inhalation hazard. As a result, direct reading
instruments will not be required during the task presented in this HASP. If conditions or tasks change
then this will be re-evaluated.

Naval Station Great Lakes 71 CTO 478



Revision 0
October 2007

8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

8.1 INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING

Tetra Tech NUS and subcontractor personnel who will engage in field associated activities as described
in this HASP must have:

e Completed 40 hours of introductory hazardous waste site training or equivalent work experience as
defined in OSHA Standard 29 CFR 1910.120(e).

¢ Completed 8-Hour Refresher Training, if the identified persons had introductory training more than 12
months prior to site work.

s Completed 8-hour Supervisory training in accordance with 29 CFR 1910.120(e)}(4), if their assigned

function will involve the supervision of subordinate personnel.

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.

8.2 SITE-SPECIFIC TRAINING

Tetra Tech NUS will provide site-specific training to Tetra Tech NUS employees and subcontractor
personnel who will perform work on this project.

Figure 8-1 will be used to document the provision and content of the project-specific and associated

training. Site personnel will be required to sign this form prior to commencement of site activities.

TtNUS will conduct a pre-activities training session prior to initiating site work. Additionally, a brief
meeting will be held daily to discuss operations planned for that day. At the end of the workday, a short
meeting may be held to discuss the operations corhpleted and any problems encountered. This activity
will be supported through the use of a Safe Work Permit System (See Section 10.2).

8.3 MEDICAL SURVEILLANCE

Tetra Tech NUS and subcontractor personnel participating in project field activities will have had a
physical examination. Physical examinations shall meet the minimum requirements of paragraph (f) of
OSHA 29 CFR 1910.120. The physical examinations will be performed to ensure that personnel are

medically qualified to perform hazardous waste site work using respiratory protection.
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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 state that the persons listed in the letter participate in a medical
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 state the following:

e The persons listed have had physical examinations under this program within the frequency as
determined sufficient by their occupational health care provider

e Date of the exam

* The persons identified have been cleared, by a licensed physician, to perform hazardous waste site

work and to wear positive- and negative- pressure respiratory protection.

A sample Subcontractor Medical Approval Form and form letter have been provided to eligible

subcontractors in the Bid Specification package.

8.3.1 Medical Data Sheets

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 that is available in Attachment Il of this
HASP. This shall be provided to the SHSO, prior to partiéipating 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.

8.4 SUBCONTRACTOR EXCEPTION

If through the execution of their contract elements the subcontractor will not enter the exclusion zone and
there is no p‘otentiall for exposure to site contaminants, subcontractor personnel may be exempt from the
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.
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FIGURE 8-1
SITE-SPECIFIC TRAINING DOCUMENTATION

My signature below indicates that | am aware of the potential hazardous nature of performing field
investigation activities at Naval Station Great Lakes, lllinois, and that | have received site-specific training
that included the elements presented below:

Names of designated personnel and alternates responsible for site safety and health
Safety, health, and other hazards present on site

Use of personal protective equipment

Safe use of engineering controls and equipment

Medical surveillance requirements

Signs and symptoms of overexposure

Contents of the Health and Safety Plan

Emergency response procedures (evacuation and assembly points)
Incipient response procedures

Review of the contents of relevant Material Safety Data Sheets
Review of the use of Safe Work Permits

| have been given the opportunity to ask questions and that my questions have been answered to my

satisfaction. The dates of my training and medical surveillance requirements indicated below are
accurate.
Site- 40-Hour 8-Hour 8-Hour
Name Specific Training Refresher Supervisory Medical
(Printed and Signature) Training (Date) Training Training Exam
Date (Date) (Date)
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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 IDW is unknown, these 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 (IDW) such as decontamination fluids, soil cuttings, and purge and well
development waters

* Resource Storage — Limited fuel and lubricant storage

The spill containment and control will be engaged any time there is a release of the above-identified
materials from a containment system or vessel. This spill containment program will be engaged in order
to minimize associated hazards.

9.2 POTENTIAL SPILL AREAS

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further
potential contamination of the environment. Currently, limited areas are vulnerable to this hazard
including:

¢ Resource deployment
e Waste transfer

* Central staging

It is anticipated that the IDW 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:
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9.3.1 IDW

e 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 4-feet between each

row of pallets. If necessary; a bermed and lined area will be constructed.

An Inventory Log will be maintained by the FOL regarding types of IDW and volumes generated. An
updated Inventory List will be provided by the FOL to the designated Emergency Response Agency or
Base Contact during days off and between shifts or phases of operations.

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:

e A drum cart with pneumatic tires will be used, if drums are used for IDW storage. This cart will be

used to relocate drums within the staging and satellite storage location.

e In addition, a mechanized means such as a suitably equipped skid loader or back-hoe will be
provided to move IDW containers from the field location to the staging and satellite storage location.
This piece of equipment will also be used in site clearance and restoration as deemed appropriate

and necessary.

Other means of material handling will be evaluated by the SHSO based on their ability to minimize or
eliminate material handling hazards.

9.5 LEAK AND SPILL DETECTION

To establish an early detection of potential spills or leaks, a periodic walk-around by the personnel
staging or disposing of drums or in the Resource Deployment area will be conducted during working
hours to visually determine that storage vessels are not leaking. If a leak is detected, the FOL will be
notified and the Spill Containment/Control Response Plan as specified in Section 9.8 will be engaged.
Inspections will be documented in the project logbook.

9.6 PERSONNEL TRAINING AND SPILL PREVENTION

Personnel will be instructed in fhe procedures for incipient spill prevention, containment, and collection of
hazardous materials in the site-specific training. The FOL and/or the SHSO will serve as the Spill
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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.

9.7 SPILL PREVENTION AND CONTAINMENT EQUIPMENT

The following represents the minimum equipment that will always be maintained at the staging areas the

purpose of supporting this Spill Containment/Control Plan.

e Sand, clean fill, vermiculite, or other non combustible absorbent (Qil-dry)
e Extra Drums (55-gallon U.N. 1A2) should the need to transfer material from leaking containers arise.
o Pumps (gas or electric necessary for transferring liquids from leaking containers)/tubing
e Shovels, rakes, and brooms
» Container labels
e Personal Protective Equipment
- 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 SHSO or FOL immediately upon detection of a leak or spill. Activate emergency alerting

procedures for that area to remove non-essential personnel.
e 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

vessel. Spread the absorbent material in the area of the spill, covering it completely.

« Transfer the material to a new vessel; collect and containerize the absorbent material. Label the new

container appropriately. Await analyses for treatment and disposal options.

* Re-containerize spills, including 2-inch of top cover (if over soils) impacted by the spill. Await test

results for treatment or disposal options.
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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.
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10.0 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.

10.1 WORK ZONES

Tetra Tech NUS will 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 contaminants, and to protect individuals who are not cleared to enter by way of training and/or
medical surveillance qualifications.

10.1.1 Exclusion Zone

An Exclusion Zone will be established at each sampling point/location. The purpose of the exclusion
zone is to define an area where a more rigorous protocol for workers within what is determined to be an
impact area.

+ Monitoring well development, sampling, groundwater level' measurements. The exclusion zone for

this activity will be set at 10-feet surrounding the well head and discharge collection container.

e Investigative Derived Waste (IDW) area will be constructed and barricaded. Only authorized

personnel will be allowed access.

Exclusion zones shall remain marked until the SHSO has evaluated the restoration effort and has
authorized changing the zone status.

Exclusion zones will be marked using barrier tape, traffic cones and/or drive poles. Signs will be posted

to inform and direct site personnel and site visitors.

10.1.2 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
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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:

e 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 hygienic wipes, such as Handy Wipes, as necessary for personnel decontaminétion until they can
access the centralized decontamination unit. At the first available opportunity personnel will wash
their face and hands. This is critical prior to breaks and lunch when contamination can be transferred

to the mouth through hand to mouth contact.

e Upon completion of the assigned tasks the personnel will move through the central decontamination
area to clean reusable PPE and field equipment. Based on ambient conditions medical evaluations
may take place at the termination point of the decontamination line. These evaluations will include
pulse rate, oral temperature, and breathing rate to evaluate physiological demands on site personnel.

As stated earlier, these evaluations will be based on ambient conditions and acclimation periods.

10.1.3 Support Zone

The Support Zone will consist of a field trailer, storage, lay-down areas, or some other uncontaminated,
controlled point. The Support Zone for this project will include a staging area where site vehicles can be
parked, equipment will be unloaded, and where food and drink containers will be maintained. The
support zones will be established in clean areas of the site.

10.2 SAFE WORK PERMITS

Exclusion Zone work conducted in support of this project will be performed using Safe Work Permits to
guide and direct field crews on a task by task basis. An example of the Safe Work Permit is included in
Figure 10-1. The daily meetings conducted by the FOL/SHSO 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. Safe Work Permits will require the signatures of either the FOL or
the SHSO. Personnel engaged in on-site activities must be made aware of the elements indicating levels
of protection and precautionary measures to be used. Partially completed Safe Work Permits are
included in Attachment Ill.
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FIGURE 10-1
SAFE WORK PERMIT
Permit No. Date: Time: From to
l.  Work limited to the following (description, area, equipment used):
Il. Primary Hazards: Potential hazards associated with this task include
Hl. Field Crew:
IV. On-site Inspection conducted [JYes [ No Initials of Inspector TINUS
Equipment Inspection required [lyes [ No Initials of Inspector TINUS
V. Protective equipment required Respiratory equipment required
Level D [] Level B[] Yes [ Specify on the reverse
Level C [] LevelA[] No
Modifications/Exceptions:
Vi. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures

Primary Route(s) of Exposure/Hazard:

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA)

VIl. Additional Safety Equipment/Procedures

Hard-hat........cococvnirreccncrenne []Yes [ No Hearing Protection (Plugs/Muffs) ........ [ Yes [ No
Safety GIasses .......ccoeovvererrenen, ] Yes [J No Safety bel/hamess ..........cccoceeuvereeee. [ Yes []No
Chemical/splash goggles............... [0 Yes [JNo Radio/Cellular Phone..........cccccoveveunnt [ Yes [dNo
Splash Shield ........cccceevrerenenene. 1 Yes I No Barnicades. ....ocooveveeeee e [ Yes [1No
Splash suits/coveralls.................... [ Yes (O No Gloves (Type ~ ) R [J Yes [dNo
Impermeable apron....................... [dYes []No Work/rest regimen............c.ocoeereuennn [J Yes [ No
Steel toe Work shoes or boots ......[1Yes [ No Chemical Resistant Boot Covers ........ [ Yes [JNo
High Visibility vest.........c.cccouevvmnnnae [(yes [INo Tape up/use insect repellent .............. [ Yes [ No
First Aid Kit...oooooeeeeeeeeeeeeeeeeen, [Yes [1No Fire Extinguisher............ccovvveeveerencne [ Yes [1No
Safety Shower/Eyewash ............... [Oyes [1No (0117 SUOTN SRRSO RSO [ Yes O No

Modifications/Exceptions;

VIl Site Preparation ’ Yes No NA
Utility Locating and Excavation Clearance COmMpIEted.............ccoverereeeererrenennncseseressensesens 0O O 0O
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place .....[] | [l
Physical Hazards Identified and Isolated (Splash and containment barriers)...................... O 0O Od
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, efc). ............. O O 0O

IX. ~ Additional Permits required {(Hot work, confined space entry, excavation etc.).................. OYes [J No

If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Special instructions, precautions:

Permit Issued by: Permit Accepted by:
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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
protection and control measures. The Safe Work Permit wili take precedence over the HASP when more

conservative measures are required based on specific site conditions.

Upon completion of the work for which the Safe Work Permit was assigned, the Safe Work Permit will be
turned into the FOL or the SHSO. Concems, complaints, and suggestions may be made on the reverse
of the Safe Work Permit for consideration by the FOL and/or the SHSO. Permits turned in with

suggestions, difficulties, or complaints will be forwarded to the PHSO for review.

10.3 SITE MAP

Once the areas of contamination, access routes, topography, and dispersion routes are determined, a '
site map will be generated and adjusted as site conditions change. This map will be posted to illustrate
up-to-date information of contaminants and adjustment of zones and access points. This map will be
posted at the field support trailer.

10.4 BUDDY SYSTEM

Personnel engaged in on-site activities will practice the "buddy system" to ensure the safety of the

personnel involved in this operation.

10.5 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS

Tetra Tech NUS personnel will provide MSDSs for chemicals brought on-site. The contents of these
documents will be reviewed by the SHSO with the user(s) of the chemical substances prior to any actual
use or application or the substances on-site. The MSDSs will be maintained in a central location (i.e.,
temporary office) and will be available for anyone to review upon request. The SHSO will be responsible
for implementing a site-specific Hazard Communication Program (See Section 5.0 of the TINUS Health
and Safety Guidance Manual). This includes collection of MSDSs, creation and maintenance of an
accurate Chemical Inventory Listing, addressing container labeling and personnel training issues, and
other aspects of Hazard Communication.

10.6 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
means of communication between field crews will be utilized. Two-way radio communication devices, if

needed, will be used only with Naval Station Great Lakes approval.
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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 commencement of site activities, the
FOL will determine and arrange for telephone communications, if it is determined a cellular means will not

be used.

10.7 SITE VISITORS

Potential site visitors that may be encountered during the performance of the field work could include the
followihg:

e Personnel invited to observe or participate in operations by Tetra Tech NUS.
e Regulatory personnel (i.e., DOD, IL EPA, U.S. EPA, OSHA, etc.)
+ Southern Division Navy personnel

e Other authorized visitors

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 procedures.

Once access to the base is obtained, personnel who require access to Tetra Tech NUS work sites (areas
of ongoing operations) will be required to obtain permission from the FOL and the Base Contact. Upon
gaining access to the work site, site visitors wishing to observe operations in progress will be required to

meet the minimum requirements as stipulated below.

e Site visitors will be routed to the FOL, who will sign them into the field logbook. Information to be
recorded in the logbook will include the individuals name (proper identification required), who they
represent, and the purpose for the visit. The FOL is responsible for ensuring that site visitors are

always escorted while on site.

e Site visitors will be required to produce the necessary information supporting clearance on to the site.
This includes information attesting to applicable training (40-hours of HAZWOPER training required
for Southern Division Navy Personnel), and medical surveillance as stipulated in Section 8.3, of this
document. In addition, to enter the sites operational zones during planned activities, visitors will be
required to first go through site-specific training covering the topics stipulated in Section 8.2 of this
HASP.
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Once the site visitors have completed the above items they will be permitted to enter the site and
applicable operational areas. Visitors are required to observe the protective equipment and site
restrictions in effect at the work areas visited. Any 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 on-site activities to be terminated until
that visitor can be removed. Removal of unauthorized visitors will be accomplished with support form the

Base Contact, if necessary. At a minimum, the Base Contact will be notified of any unauthorized visitors.

10.8 SITE SECURITY

Security at this site will take place at the work site. Visitors and other parties will be referred to the FOL
and Base Contact.

Security at the work areas will be accomplished using field personnel. This is a multiple person
operation, involving multiple operational zones. Tetra Tech NUS personnel will retain complete control
over active operational zones. The Base Contact will serve as the focal point for base personnel and

interested parties and will serve as the primary enforcement contact.

Naval Station Great Lakes 10-6 CTO 478



Revision 0
October 2007

11.0 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 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 continuous employee occupancy.

A Permit-Required Confined Space is one that:

¢ Contains or has a potential to contain a hazardous atmosphere.
¢ Contains a material that has the potential to enkgulf an entrant.

e 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, consult the Health and Safety Guidance Manual or call the

PHSO. If confined space operations are to be performed as part of the scope of work, detailed
procedures and training requirements will have to be addressed, and the HSM will have to be notified.
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12.0 MATERIALS AND DOCUMENTATION

The TtNUS FOL shall ensure the following materials/documents are taken to the project site and used

when required.

+ A complete copy of this HASP

e Health and Safety Guidance Manual
e Incident Reports

* Medical Data Sheets

* Material Safety Data Sheets for chemicals brought on site, including decontamination solutions, fuels,

sample preservatives, calibration gases, etc.
* Afull-size OSHA Job Safety and Health Poster (posted in the site trailers)
e Training/Medical Surveillance Documentation Form (Blank)

* Emergency Reference Information (Section 2.0, extra copy for posting)

12.1 MATERIALS TO BE POSTED OR MAINTAINED AT THE SITE

The following documentation is to be posted or maintained at the site for quick reference purposes. In
situations where posting these documents is not feasible, (such as no office trailer), these documents
should be separated and immediately accessible.

Chemical Inventory Listing (posted) - This list represents chemicals brought on-site, including

decontamination solutions, sample preservations, fuel, etc.. This list should be posted in a central area.

MSDSs (maintained) - The MSDSs should also be in a central area accessible to site personnel. These
documents should match the listings on the chemical inventory list for substances used on-site. It is
acceptable to have these documents within a central folder and the chemical inventory as the table of
contents. v
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The OSHA Job Safety & Health Protection Poster (posted) - this poster, as directed by 29 CFR 1903.2
(a)(1), should be conspicuously posted in places where notices to employees are normally posted. Each
FOL shall ensure that this poster is not defaced, altered, or covered by other material.

Site Clearance (maintained) - This list is found within the training section of the HASP (See Figure 8-2).
This list identifies site personnel, dates of training (including site-specific training), and medical
surveillance. The lists 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) (posted) - This list of numbers and

directions will be maintained at the phone communications points and in each site vehicle.

Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by on-site personnel
and filed in a central location. The Medical Data Sheet will accompany any injury or illness requiring
medical attention to the medical facility. A copy of this sheet or a wallet card will be given to personnel to
be carried on their pérson.

Hearing Conservation Standard (29 CFR 1910.95) (posted) - this standard will be posted anytime
hearing protection or other noise abatement procedures are employed.

Personnel Monitoring (maintained) - The results generated through personnel sampling (levels of

airborne toxins, noise levels, etc.) will be posted to inform individuals of the results of that effort.

Placards and Labels (maintained) - Where chemical inventories have been separated because of
guantities 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 purpose of maintaining or posting this information, as stated above, is to allow site personnel quick

access. Variations concerning location and methods of presentation are acceptable, providing the
objective is accomplished.
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n TETRATECH, INC. TETRA TECH, INC.
- INCIDENT REPORT

Report Date I Report Prepared By 1 Incident Report Number

INSTRUCTIONS:

All incidents (including those involving subcontractors under direct supervision of Tetra Tech personnel)
must be documented on the IR Form.

Complete any additional parts to this form as indicated below for the type of incident selected.

TYPE OF INCIDENT (Check all that apply) i Additional Form(s) Required for this type of incident
Near Miss (No losses, but could have resulted in injury, illness, or damage) |:| Complete IR Form Only

Injury or lliness |:| Complete Form IR-A; Injury or lliness
Property or Equipment Damage, Fire, Spill or Release E] ggg‘glsfe Form IR-B; Damage, Fire, Spill or
Motor Vehicle |:| Complete Form IR-C; Motor Vehicle

, Descrii&t“iggipf Incident

ager

1 ; | . a0 sor on the s e = []"“

WITNESS INFORMATION (attach additional sheets if necessary)

Form IR Page 1 of 2 Revision Date 9/06



n TETRATECH, INC. TETRA TECH, INC.
INCIDENT REPORT

CORRECTIVE ACTIONS
. Corrective aetion(s) immediately taken by unit reportmg the mcident.

ROOT CAUSE ANALYSIS LEVEL REQUIRED

Root Cause Analysis Level Required: Level - 1 |:| Level - 2 E] None |:|

Definition: A Level 1 RCA is conducted by an individual(s) with experience or training in root cause
analysis techniques and will conduct or direct documentation reviews, site investigation, witness and
affected employee interviews, and identify corrective actions. Activating a Level 1 RCA and identifying RCA
team members will be at the discretion of the Corporate Administration office.

The following events may trigger a Level 1 RCA:

*  Work related fatality

=  Hospitalization of one or more employee where injuries result in total or partial permanent dlsablhty
= Property damage in excess of $75,000

*  When requested by senior management

Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with
assistance of the operating unit HSR. Level 2 RCA will utilize the 5 Why RCA methodology and document
the findings on the tools provided.

The following events will require a Level 2 RCA:

= OSHA recordable lost time incident

= Near miss incident that could have triggered a Level 1 RCA
= When requested by senior management

Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause
identified within each area of inquiry.

NOTIFICATIONS

Project Manager or Supervisor

Site Safety Coordinator or Office H&S
Representative

Operating Unit H&S Representative

Other:

The signatures provided above indicate that appropriate personnel have been notified of the incident.

Form IR Page 2 of 2 Revision Date 9/06




INSTRUCTIONS:

Complete all sections below for incidents involving injury or iliness.
Do NOT leave any blanks.
Attach this form to the IR FORM completed for this incident.

‘ EMPLOYEE INFORMATION

| Company Affiliation ' '

Tetra Tech Employee? D TetraTech subcontractor employee (directly supervised by Tt personnel)? D
K—Equ Name 0 e | company (if not Tt employee)

Street Address, City, Stateand ZipCode | AddressType

Home address (for Tt employees) I:l

Business address (for subcontractors) |:|

ves [] No [ Protective clothing
[ aloves (1 Hign visibility vest

|:| Eye protection D Fall protection
D Safety shoes |:| Machine guarding
|:| Respirator |:| Other (list)

Provided?

Used? Yes |:| No |:| I no, explain why

Yes [:l No |:| If yes, request a copy of their completed investigation form/report and attach it to this report.




INJURY / ILLNESS DETAILS

| What was the individual doing just before the incident occurred? Describe the activity as well as the tools; equipment, or material the
mdnvndual was using. Be specmc Examples: “Chmbmg a tadder while carrymg roofmg matenals” “Spraymg chlorine from a hand sprayer"

occu:red _Examples: 1 r and worker fell 20 feet’; ‘Worker was
‘ rker developed soreness Iﬂ wrist over time”

MEDICAL CARE PROVIDED

Was first gid provided at the site: Yes I:l No l:l If yes, describe the type of first aid administered and by whom?

Was treatment provided away from the site: Yes |:| No D If yes, provide the information below.

Was individual treated in emergency room? Yes D No D

Was individual hospitalized overnight as an in-patient? Yes I:l No |:|
Did the individual die? Yes [ ] No [] ifyes, date:

Will a worker's compensation claim be filed? Yes |:| No D

|
| Affected inaivia

; Téiéplﬁ&;né Number

This form contains information relating to employee health and must be used in a manner that protects the confidentiality
of the employee to the extent possible while the information is being used for occupational safety and health purposes.




INSTRUCTIONS:

|
' Complete all sections below for incidents involving property/equipment damage, fire, spill or release.
‘ Do NOT leave any blanks.

Attach this form to the IR FORM completed for this incident.

Property Damage |:] Equipment Damage |:| Fire or Explosion |:| Spill or Release |___|
INCIDENT DETAILS

Results of Incident: Fully describe damages, losses, etc.

| Response Actions Taken:

Fire fighting equipment used? Yes |:| No |:| If yes, type of equipment:

0 ATIO
Required notifications Néiﬁehe":f'perso'nr notified = | By whom
Client: Yes D No D
Agency: Yes D No D
Other: Yes l:l No |:|

Who is responsible for reporting incident to outside agency(s)? Tt D Client |:| Other |:| Name:

Was an additional written report on this incident generated? Yes |:| No |:| If yes, place in project file.




INSTRUCTIONS:

Complete all sections below for incidents involving motor vehicle accidents. Do NOT leave any blanks.
Attach this form to the IR FORM completed for this incident.

Incident Report Number: (From the IR Form)

INCIDENT DETAILS

Name of intersecting roéd, street or highway if applicable

1

| city Uil state

Name of road, street, highway or location where accident
occurred :

. Ll;rfékspond to the a cldent? o Did ambulance respond to the accident?

YesDNoD ‘ YesDNolj

Did police complete an incident report? Yes D No |:| If yes, police report number:
Request a copy of completed investigation report and attach to this form.

VEHICLE INFORMATION

How many vehicles were involved in the accident? (Attach additional sheets as applicable for accidents involving more
than 2 vehicles.)




DRIVER INFORMATION
Vehicle Number 1 - TetraTechVehicle | Vehicle Number 2 — Other Vehicle

,,Dnvet( s Name

. Non-injured

Passenger Name
d

, ropé}tykgwper’;s"’ﬂ o s .




COMPLETE AND SUBMIT DIAGRAM DEPICTING WHAT HAPPENED
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MEDICAL DATA SHEET

This Medical Data Sheet must be completed by on-site personnel and kept in the command post during
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.

Project Naval Station Great Lakes, lllinois

Name Home Telephone
Address

Age Height Weight

Person to notify in the event of an emergency: Name:

Phone:

Drug or other Allergies:

Particular Sensitivities

Do You Wear Contacts?

What medications are you presently using?

Name, Address, and Phone Number of personal physician:

Note: Health Insurance Portability and Accountability Act (HIPAA) Requirements

HIPAA took effect April 14, 2003. Loosely interpreted, HIPAA regulates the disclosure of Protected Health
Information (PHI) by the entity collecting that information. PHI is any information about health status (such
as that you may report on this Medical Data Sheet), provision of health care, or other information. HIPAA
also requires TtNUS to ensure the confidentiality of PHI. This Act can affect the ability of the Medical Data
Sheet to contain and convey information you would want a Doctor to know if you were incapacitated. So
before you complete the Medical Data Sheet understand that this form will not be maintained in a secure
location. It will be maintained in a file box or binder accessible to other members of the field crew so that
the can accompany an injured party to the hospital.

DO NOT include information that you do not wish others to know, only information that may be pertinent
in an emergency situation or treatment.

Name (Print clearly) Signature Date
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SAFE WORK PERMIT
MOBILIZATION/DEMOBILIZATION ACTIVITIES
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Permit No. Date: Time: From to

SECTION I: General Job Scope

Work limited to the following (description, area, equipment used): Mobilization and demobilization activities.
These activities include site reconnaissance/site characterization, site preparation including the layout of sampling
locations, securing the necessary utility clearances, and identifying/isolating physical hazards: Secure, construct, or
equip decontamination and IDW storage facilities.

Primary Hazards:_Potential hazards associated with this task are primarily physical in nature including lifting, cuts and
lacerations, pinches and compressions; flying projectiles; slips, trips, and falls: insect and animal bites.

Field Crew:

On-site Inspection conducted []Yes [] No Initials of Inspector __ TINUS

Equipment Inspection required []Yes [] No Initials of Inspector TtNUS

SECTION II: General Safety Requirements (To be filled in by permit issuer)

V. Protective equipment required Respiratory equipment required
LevelD I Level B{] Yes [ See Reverse
Level C [1 Level A[] No X

Modifications/Exceptions: None anticipated

VI. Chemicals of Concern Hazard Monitoring Action Level(s) - Response Measures
None anticipated NA NA NA
Primary Route of Exposure/Hazard: None
(Note to FOL and/or SHSO: Each item in Sections VII, VHII, and IX must be checked Yes or No)

VII. Additional Safety Equipment/Procedures
Hard-hat .......cooeeeveeeeeeeeeeeenn, [ Yes [ No Hearing Protection (Plugs/Muffs)....... [ Yes [ No
Safety Glasses .........coeeeenn.... [[JYes O No Safety beltharness............cccooeeuee..... [ Yes X No
Chemical/splash goggles........... ] Yes X No Radio/Cellular Phone..............ouu....... [JYes [JNo
Splash Shield..........cccccvvnnnn... [ Yes X No Barricades ........ooveeveeieeeesireeeeenen, O Yes [INo
Splash suits/coveralls................. [J Yes I No Gloves (Type — Leather/Cotton) ........ [ Yes [1No
Impermeable apron ................... []Yes X No Work/rest regimen ........ccceeeeneeueennn.. [ yes XI No
Steel toe Work shoes or boots... KYes [] No Chemical Resistant Boot Covers ...... 1 Yes K] No
High Visibility vest...................... CYes [No Tape up/use insect repellent ............ [JYes [INo
First Aid Kit ....ooovveeeeeereeeeenen, BKyes [JNo Fire Extinguisher ..........ccceeevevevencnn. [ Yes [INo
Safety Shower/Eyewash............ [Jyes [ No Other ..o, [ Yes [J No
Modifications/Exceptions; _If there are Flying projectiles— Safety glasses and/or splash shield (i.e., hammering, power
tool operation); If you have to raise your voice to be heard by someone within 2-feet of you hearing protection is
required (i.e., equipment/power tool operation); lf overhead hazards or bump hazards or you are working near
operating equipment hard hats will be employed. !f you are working in or near traffic patterns then wear High Visibility
Vests. Use insect repellant and tape up to protect against insects and insect bites. Wear snake chaps in high brush
areas.
VI Site Preparation ' Yes No NA

Utility Locating and Excavation Clearance COMPIELEd.............oooeieeeeeeeeuerereeesereeeseeeeesesees O 0O 0O
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place..... [] O ]
Physical Hazards Identified and 1SOIated ... ...oeveeeeeeeeeeeeeeee oot ee e O 0O O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, efc).............. Od M| O

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. dyes K No
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Special instructions, precautions:_Suspend site_activities in the event of inclement weather. Employ proper lifting

techniques as described in Section 6.2.2 of the HASP. :

Permit Issued by: Permit Accepted by:




SAFE WORK PERMIT
GROUNDWATER SAMPLING
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Permit No. Date: Time: From to
SECTION I: General Job Scope
I. Work limited to the following (description, area, equipment used): Multi-media sampling

il. Primary Hazards:_Potential hazards associated with this task include lifting, pinches and compressions opening MacroCore
Samplers (Split spoons) and handling containers; contact with contaminated media.

Hl. Field Crew:
IV. On-site Inspection conducted [1Yes [ No Inspector Initials TtNUS
Equipment Inspection required M Yes [ No Inspector Initials TtNUS
SECTION H: General Safety Requirements (To be filled in by permit issuer)
V. Protective equipment required Respiratory equipment required
Level D X Level B[] Yes [ See Reverse
Level C [ Level A[] No X
Modifications/Exceptions:
VI, Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
Metals Visual - Visible dust generation Use wetting/dust suppression

Primary Route of Exposure/Hazard: Inhalation, ingestion, skin and eye contact. Inhalation exposure concerns are not
likely to be encountered. Wear PPE, follow good personal hygiene and decontamination practices, and good site work

practices {e.g., no hand-to-mouth actions on site, etc.) to control ingestion and skin and eye contact routes of entry.

(Note to FOL and/or SHSO: Each item in Sections VI, Viil, and IX must be checked Yes or No)

VIl Additional Safety Equipment/Procedures
Hard-hat .......c.cooeeeeeverererirecennn, [dYes [INo Hearing Protection (Plugs/Muffs).......... [JYes [I]No
Safety GIasses .........cocoovverenenn. Yes [1No Safety belthamess............c.cocvevvevrnene. [ Yes I No
Chemical/splash goggles........... O Yes X} No Radio/Cellular Phone...........ccccoeeeeennee. JYes [ No
Splash Shield.........c.coeceeveeeeenee. [ Yes [INo BarrfiCades ....oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeseneas [ Yes (I No
Splash suits/coveralls................. [ Yes (O No Gloves (Type — heavy duty cotton,)...... ] Yes [] No
Impermeable apron ................... [ Yes JNo Work/rest regimen...........c.cccccveeevearenens [ Yes I No
Steel toe Work shoes or boots... KIYes [ No Chemical Resistant Boot Covers ........ [ Yes [INo
High Visibility vest............coeeu.... [Iyes [INo Tape up/use insect repellent ............... [ Yes [INo
First Aid Kit....coveeeeeeeeeeeeeeeeennn, XYes [JNo Fire EXtiNQUISher ..........cccvvvvervvevveneennes [ Yes [1No
Safety Shower/Eyewash............ [Oyes [ No 1011 7= ) SO TR O Yes []No

Modifications/Exceptions; - High Visibility Vests for high traffic areas; Tape up and use insect repellent; Spiders and
bees prefer well protective casings as nesting areas; Open wells and allow to vent/off gas 3-5 minutes while preparing
your equipment from an upwind position. Wear snake chaps in high brush areas. Tyveks and boot covers at SSO’s
discretion.

VIIL. Site Preparation Yes No NA

Utility Locating and Excavation Clearance completed............ooeeveeceeeeereerereessennssesssnesens O O O
Vehicle and Foot Traffic Routes Cleared and EstabliShed ...........cceveevveeeciveeieniesecseeeneen O O O
o O o
I |

Physical Hazards Barricaded and Isolated...........cccccooviiriinrinnicicinreee e
Emergency Equipment Staged.........ococooeeeieeinieiinii e
IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. OYes L[] No
If yes, complete permit required or contact Health Sciences, Pittsburgh Office
X. Special instructions, precautions:_Personal sampling at remote locations will bag contaminated PPE_and reusable
sampling tools. Wash hands prior to any hand-to-mouth activities using D-Lead Soap. If hands washing facilities are not
available, use waterless/hygienic wipes and then follow up with hands washing a soon as possible. Minimize contact with
potentially contaminated media. Suspend site activities. in the event of inclement weather. Employ proper lifting techniques
as described in Section 6.2.2 of the HASP. For remote locations pack glass ware in hard sided containers to prevent falls
breakage of glassware and possible facerations..

Permit issued by: Permit Accepted by:




SAFE WORK PERMIT
DECONTAMINATION
NAVAL STATION GREAT LAKES,
GREAT LAKES, ILLINOIS

Permit No. Date: Time: From to

SECTION I: General Job Scope
. Work limited to the following (description, area, equipment used): Decontamination of sampling equipment will be
decontaminatéd using buckets, brushes and spray bottles at the work site or designated location.
Il. Primary Hazards: Potential hazards associated with this task include lifting slips, trips, and falls — slippery sutfaces.
. Field Crew:
IV. On-site Inspection conducted [ ] Yes [] No Initials of Inspector TINUS
Equipment Inspection required ] Yes [] No Initials of Inspector TNUS

SECTION Il: General Safety Requirements (To be filled in by permit issuer)

V. Protective equipment required Respiratory equipment required
Level D Level B[] Yes  [] Specify on the reverse
Level C [J LevelA[] No [
Modifications/Exceptions: None anticipated
VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
Liguinox (soap), Th-232 NA NA Eye irritant/flush with clean water

Primary Route of Exposure/Hazard:_Soap — Contact - Eye irritant; ingestion - hausea possible vomiting, dlarrhea
Exposure to residual site contaminants during this activity is considered negligible.

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes or No)
VIl. Additional Safety Equipment/Procedures

Hard-hat ....... S ] Yes X No Hearing Protection (Plugs/Muffs)....... Yes [] No
Safety Glasses .......c..ccevevenne X Yes [JNo Safety belt/hamess........coovceveeennnn [ yes & No
Chemical/splash goggles........... [ Yes [ No Radio/Cellular Phone.......c..cevevueeena. [J Yes X No
Splash Shield..............cccoovuruennns [ Yes [ONo Barricades ......oooveeeeeeeveeereeereeeseeeaeas X Yes ] No
Splash suits/coveralls................ [ Yes [No Gloves (Type — Nitrile).........ccccvruenee. Yes []No
Impermeable apron ................... 1 Yes [INo Work/rest regimen .........ccccceevverernrenns O Yes X No
Steel toe work shoes/boots ....... KYes []No Chemical Resistant Boot Covers. .....[ Yes [] No
High Visibility vest..........c........... Clyes No Tape up/use insect repellent ............ [ Yes [INo
First Aid Kit...oeeveeereeeeeeeeeeeeeens Kyes []1No Fire EXtingUISher ........ccveeeeierereesenenn. X Yes [1No
Safety Shower/Eyewash............ yes [ No (@)1 27| SSTOR U ROR [ Yes [1No

Modifications/Exceptions;_If contact with overspray is likely, Impermeable aprons may be used at SSO’s discretion.

Another option is to use rainsuit or PE coated Tyvek. Gloves — Nitrile (surgeons style) or outer for cleaning hand tools.

Tape up and use insect repellants in high grass/brush areas. Follow manufacturer's label instructions for proper
application/re-application of repellants. .

. %
VIil. Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed..........cceeeioecoeienncrenccnesessmserennans O O o
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place.....[] [ 1]
Physical Hazards Identified and Isolated (Splash and containment barriers)...................... O 0O O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, efc)........... .4 0 O
IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. [JYes X No

If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Special instructions, precautions:_Suspend site activities in the event of inclement weather. Use proper lifting
techniques as described in Section 6.2.2 of the HASP. Follow MSDS for any decontamination solutions/solvents used.

Permit Issued by: Permit Accepted by:




SAFE WORK PERMIT
IDW MANAGEMENT
NAVAL STATION GREAT LAKES,
GREAT LAKES, ILLINOIS

Permit No. Date: Time: From to

SECTION I: General Job Scope
l. Work limited to the following (description, area, equipment used): [DW management activities includes
containerization, staging. monitoring for leaks of IDW accumulated wastes. Waste types include soil cutting, purge and
decontamination wash waters.
Il. Primary Hazards:_Potential hazards associated with this task are primarily physical in nature including lifting, pinches
and compressions; flying proje ctlles, slips. trips. and falls.

lil. Field Crew:
IV. On-site Inspection conducted []Yes [] No Initials of Inspector _ TtNUS
Equipment Inspection required []Yes [ No Initials of Inspector TINUS

SECTION lI: General Safety Requirements (To be filled in by permit issuer)

V. Protective equipment required Respiratory equipment required
Level D X] LevelB[] Yes [] See Reverse
Level C [J LevelAL] No
Modifications/Exceptions: None anticipated
VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
None Anticipated NA NA NA

Primary Route of Exposure/Hazard: None
(Note to FOL and/or SHSO: Each item in Sections V|I VIIl, and IX must be checked Yes or No)
VIl. Additional Safety Equipment/Procedures

Hard-hat .........oovererrererseseeneserennns [ Yes [ No Hearing Protection (Plugs/Muffs)... (] Yes [ No
Safety GIasses ..........oviveerrscrvvenvenne [ Yes ] No Safety belt/hamess.........c.c.cccuniunene O Yes X No
Chemical/splash goggles ................ [ Yes [J No Radio/Cellular Phone .................... [ Yes [ No
Splash Shield .........cccoceeveeeeeeeeenne [ Yes No Barricades.......ceevererereeseisresenennnens 3 Yes (1 No
Splash suits/coveralls.............coeveuen. [] Yes X] No Gloves (Type — Leather/Cotton).... ] Yes [] No
Impermeable apron .............eeeereees [ Yes X No Work/rest regimen.........cccececevueunene [ Yes I No
Steel toe Work shoes or boots ........ XYes [ No Chemical Resistant Boot Covers... [] Yes X] No
High Visibility vest ......c.cecccecvvenrenens [lyes X No Tape up/use insect repellent ........ [ Yes [ No
First Aid Kit......cooeeverrerenerensenrencaenenes XYes []No Fire EXtingUiSher ...........ccucevvvennene. O Yes C]No-
Safety Shower/Eyewash ................. Oyes X No OthEr ...cocveereeerencstseeeernssene e O Yes I No

Modifications/Exceptions;__If you are using pneumatic/electric power to open drums — Safety glasses are required; If
power equipment is employed to move drums or you are working near operating equipment hard hats will be employed.

VIIl. Site Preparation Yes No NA
Utility Locating and Excavation Clearance COMpIBted............cocevureeeeccernrnererermrensnsesessens O 0 KM
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place......[] | |
Physical Hazards Identified and Isolated............ Hebebet st be bbb st st en st ee s e s aeeas | (|
Emergency Equipment Staged (Spill control, fire extinguishers, f|rst aid kits, etc). ............. O O 0Od

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). .................. OYes X No

If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Special instructions, precautions:_Suspend site activities in the event of inclement weather. Employ proper lifting
techniques as described in Section 6.2.2 of the HASP. When/where possible use heavy equipment to move and place
containers. When placing drums — Place the label and retention ring nut on the outside where it is readily visible. Place
no more than 4-drums to a pallet. Maintain a minimum distance of 4-feet between pallet rows. .

Permit Issued by: Permit Accepted by:
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