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August 3, 2009

Project Number 112G02115

Mr. Matthew Audet

Environmental Protection Agency
Region I (Mail Code: HBT)

1 Congress Street, Suite 1100
Boston, Massachusetts 02114-2023

Mr. Iver McLeod

Maine Department of Environmental Protection
State House Station 17

Augusta, Maine 04333-0017

Reference: Contract Number N62467-08-D-1001 (CLEAN)
Contract Task Order WE18

Subject: Standard Operating Procedures (SOPs) and Health and Safety Plan (HASP) for
Rounds 8 and 9 of the Operable Unit 3 (OU3) Post-Remedial Groundwater
Monitoring Well and Landfill Gas Sampling
Portsmouth Naval Shipyard (PNS), Kittery, Maine

Dear Mr. Audet/Mr. McLeod:

On behalf of the U.S. Navy, Tetra Tech NUS, Inc. is pleased to provide to the U.S. Environmental
Protection Agency Region | (USEPA) and to the Maine Department of Environmental Protection
(MEDEP) the updated field SOPs and HASP for OU3 Rounds 8 and 9 sampling. The SOPs
submitted with our July 18, 2006 letter are still current with the exception of TINUS SOP SA-1.1,
SA-6.3, CT-04, and SA-7.1. The HASP for Rounds 6 and 7 was revised for Rounds 8 and 9.
One hard copy and one electronic copy (on CD) of the updated SOPs and HASP are enclosed.

in accordance with the Site Management Plan (SMP) and the recommendations from the Rounds
1 through 4 Data Evaluation Report (TtINUS, July, 2009), the Round 8 sampling will be conducted
the week of October 19, 2009 and Round 9 sampling will be conducted in April/May 2010.

Laboratory procurement is in progress for Rounds 8 and 9. The laboratory SOPs and method
detection limits will be submitted under separate cover.

Comments are requested by September 3, 2009. If additional information is required, please
contact Ms. Linda Cole at (444) 757-0806.

Tetra Tech NUS, Inc.
661 Andersen Drive, Pittsburgh, PA 15220-2745
Tel 412.921.7090 Fax 412.921.4040 www.ittnus.com
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Mr. Matthew Audet

Environmental Protection Agency

Mr. fver McLeod

Maine Department of Environmentai Protection
August 3, 2009 — Page 2

For the Community Restoration Advisory Board (RAB) members; if you have any comments or
guestions on these issues, they can be provided to the Navy at the RAB meeting, by calling the
Public Affairs office at (207) 438-1140 or by writing to:

Portsmouth Naval Shipyard
Public Affairs Office

Attn: Danna Eddy
Portsmouth, NH 03804-5000

Sincerely,

e~ bk
Stephanie A. Warino
Project Manager

SAW/stc

Enclosures

Without Enclosure With Enclosure (Field SOPs; HASP)

Mr. Doug Bogen D. Cohen, TtNUS, Pittsburgh (1 copy, 1 CD)
Ms. Michelle Dionne NAVFAC MIDLANT (Code OPTE3-2/L. Cole)
Ms. Mary Marshall (1 copies, 1 CDs)

Mr. Peter Britz NAVFAC MIDLANT (Code 01PRM4, L. Joy)
Ms. Diana McNabb {2 copies, 2 CDs)

Mr. Alan Davis

Mr. Jack McKenna

Ms. Carolyn Lepage

Mr. Jon Carter

Dr. Roger Wells

Mr. Onil Roy

PNS Code 100PAO (email)
NOAA (K. Finklestein)

U.S. Fish & Wildlife (K. Munney)
ATSDR (DOD-EJ/Carole Hossom)
NH Fish & Game (D. Grout)

Y. Waiker, NEHC

ME Dept. of Marine Resources (D. Nault)
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to specify a consistent sample nomenclature
system that will facilitate subsequent data management in a cost-effective manner. The sample
nomenclature system has been devised such that the following objectives can be attained:

Sorting of data by matrix

Sorting of data by depth

Maintenance of consistency (field, laboratory, and database sample numbers)
Accommodation of all project-specific requirements

Accommodation of laboratory sample number length constraints (maximum of 20 characters)

2.0 SCOPE

The methods described in this SOP shall be used consistently for all projects requiring electronic data.
Other contract- or project-specific sample nhomenclature requirements may also be applicable.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP.

Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based
on: (1) program-specific requirements and (2) project size and objectives. It shall be the responsibility of
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if
relevant. It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample
nomenclature system.

Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample
nomenclature system. It shall be the responsibility of the FOL to ensure that the sample nomenclature
system is used during all project-specific sampling efforts.

General personnel qualifications for sample nomenclature activities in the field include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

e Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.

019611/P
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5.0

51

PROCE

DURES

INTRODUCTION

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of-

custody forms.

follows, where "A" indicates "alpha," and "N" indicates "numeric":

The basic sample ID provided to the laboratory has three segments and shall be as

3

AorN
or 4 Characters

AAA
2 or 3 Characters

AorN
3to 6 Characters

Site ldentifier

Sample Type

Sample Location

Additional segments may be added as needed. For example:

1)

)

Soil and sediment sample ID

AorN AAA AorN NNNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 4 Characters
Site identifier Sample type Sample location Sample depth

Aqueous (groundwater or surface water) sample ID

3 or 4 Characters

AorN

AAA
2 or 3 Characters

AorN
3to 6 Characters

NN
2 Characters

-A
1 Character

Site identifier

Sample type

Sample location

Round number Filtered sample only

©)

Biota sample ID

AorN AAA AorN AA NNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 2 Characters 3 Characters
Site identifier Sample type Sample location Species Sample group
identifier number

5.2

SAMPLE IDENTIFICATION FIELD REQUIREMENTS

The various fields in the sample ID include but are not limited to the following:

Site identifier
Sample type
Sample location
Sample depth

Sampling round number

Filtered
Species identifier

Sample group humber

019611/P
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The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary because many
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUSs), Operable Units
(OUs), etc. Several examples are presented in Section 5.3 of this SOP.

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six characters (alpha,
numeric, or a mixture). The six characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment
sample is collected. The first two numbers of the four-number code specify the top interval, and the third
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater
than 100, then only the top interval would be represented and the sampling depth would be truncated to
three characters. The depths will be noted in whole numbers only; further detail, if needed, will be
recorded on the sample log sheet or boring log, in the logbook, etc.

A two-digit round number will be used to track the number of aqueous samples collected from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (total) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP.

The three-digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, etc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001, and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS

Examples of each of the fields are as follows:

Site identifier - Examples of site numbers/designations are as follows:

A0l - Area of Concern (AOC) 1

125 - SWMU 125

000 - Base- or facility-wide sample (e.g., upgradient well)
BBG - Base background

The examples cited are only suggestions. Each PM (or designee) must designate appropriate (and
consistent) site designations for their individual project.

Sample type - Examples of sample types are as follows:

AH - Ash Sample

019611/P Tetra Tech NUS, Inc.
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Sample location - Examples of the location field are as follows:

Species identifier - Examples of species identifier are as follows:

AS -
BM -
BSB -
BSF -
cP -
cs -
DS -
DU -
FP -
IDW -
LT -
MW -
OF -
RW -
SB -
SD -
sc -
SG -
sL -
SP -
ss -
ST -
SW -
™ -
™ -
WC -
WP -
WS -
WW -

001
N32E92
D096

5.4

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU
16 for a filtered sample would be designated as 016 MW00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at
Site 23 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would

BC
GB
CO
SB

EXAMPLES OF SAMPLE NOMENCLATURE

Air Sample

Building Material Sample

Biota Sample Full Body

Biota Sample Fillet

Composite Sample

Chip Sample

Drum Sample

Dust Sample

Free Product
Investigation-Derived Waste Sample
Leachate Sample

Monitoring Well Groundwater Sample
Outfall Sample

Residential Well Sample

Soil Boring Sample

Sediment Sample

Scrape Sample

Soil Gas Sample

Sludge Sample

Seep Sample

Surface Soil Sample

Storm Sewer Water Sample
Surface Water Sample

Test Pit Sample

Temporary Well Sample

Well Construction Material Sample
Wipe Sample

Waste/Solid Sample

Wastewater Sample

- Monitoring well 1
- Grid location 32 North and 92 East

- Investigation-derived waste drum number 96

- Blue Crab
- Blue Gill

- Corn

- Soybean

be designated as 130SW00102.

019611/P
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A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as
019SD0140001. The sample data sheet would reflect the precise depth at which this sample was
collected.

During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at
SWMU 1415), the sample ID would be 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash (-F).

5.5 FIELD QA/QC SAMPLE NOMENCLATURE

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding
system. The QC code will consist of a three- to four-segment alpha-numeric code that identifies the
sample QC type, the date the sample was collected, and the number of this type of QC sample collected
on that date.

AA NNNNNN NN -F
QC type Date Sequence number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,
and type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation).

5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would
be designated as FD11170303.

019611/P Tetra Tech NUS, Inc.
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The first trip blank associated with samples collected on October 12, 2000, would be designated as

TB10120001.

The only rinsate blank collected on November 17, 2001, would be designated as RB11170101.

6.0

Any deviation from this SOP must be addressed in detail in the site-specific planning documents.

DEVIATIONS

019611/P
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1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the process to be used for purging groundwater
monitoring wells prior to sampling, for collecting groundwater samples, and for measuring groundwater
quality parameters.

2.0 SCOPE

This document provides information on proper sampling equipment, onsite water quality testing, safety
measures to ensure the safety of the field technician(s), and techniques for groundwater sampling. All
personnel are encouraged to review the information contained herein to facilitate planning of the field
sampling effort. The techniques described shall be followed whenever applicable, noting that site-specific
conditions or project-specific plans may require modifications to methodology.

30  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 and their total concentration, mobility,
valence, and relative concentrations and on temperature. Conductivity is highly dependent on
temperature and should be reported at a particular temperature, i.e., 20.2 microSiemens per centimeter
(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.

Groundwater Sample — A quantity of water removed from the ground, usually via a monitoring well that
may or may not be lined with a well casing.

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 reference electrode. A reference electrode commonly used in the field is the
silver/silver chloride electrode, which has a voltage offset of about 210 mV from the standard hydrogen
electrode (SHE). To convert field ORP measurements to equivalent SHE values, approximately 210 mV
must be added to the ORP values obtained using the silver/silver chloride electrode. The actual offset
depends on the concentration of the potassium chloride (KCI) in the field reference electrode and the
temperature. Offsets typically range from 199 (saturated KCI) to 205 (3.5 Molar KCI) to 222 mV (1 Molar
KCI) at 25°C and are greater at lower temperatures.

DPH - 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.

Representativeness — A qualitative description of the degree to which an individual sample accurately
reflects population characteristics or parameter variations at a sampling point. It is therefore an important
characteristic not only of assessment and quantification of environmental threats posed by the site, but
also for providing information for engineering design and construction. Proper sample location selection
and proper sample collection methods are important to ensure that a truly representative sample has been
collected.

019611/P
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Salinity — The measurement of dissolved salts in a given mass of solution. Note: most field meters
determined salinity automatically from conductivity and temperature. The value will be displayed in elther
parts per thousand (ppt) or percent (e.g., 35 ppt equals 3.5 percent). The parts per thousand symbol ( /o0)
is not the same as the percent symbol (%).

Turbidity — Turbidity in water is caused by suspended matter such as clay, silt, and 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 AND PERSONNEL QUALIFICATIONS

Project Manager - The Project Manager is responsible for determining the sampling objectives, initial
sampling locations, and field procedures used in the collection of groundwater samples. Additionally, in
consdultation with other project personnel (geologist, hydrogeologist, etc.), the Project Manager identifies
sampling locations.

Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical
support necessary to implement the project Health and Safety Plan (HASP). This includes but is not be
limited to performing air quality monitoring during sampling, boring and excavation activities, and ensuring
that workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne
contaminants. The SSO or SSO designee may also be required to advise the FOL on other safety-related
matters regarding sampling, such as mitigative measures to address potential hazards from hazardous
objects or conditions.

Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of
samples in accordance with this SOP or other project-specific documents. In addition, this individual is
responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, boring
logs, container labels, custody seals, and chain-of-custody forms) associated with the collection of those
samples.

Project Hydrogeologist — This individual is responsible for selecting and detailing the specific groundwater
sampling techniques, onsite water quality testing (type, frequency, and location), equipment to be used,
and providing detailed input in this regard to the project planning documents. The project hydrogeologist
is also responsible for properly briefing and overseeing the performance of site sampling personnel.

Field Operations Leader (FOL) — This individual is primarily responsible for the execution of the planning
document containing the Sampling and Analysis Plan (SAP). This is accomplished through management
of a field sampling team for the proper acquisition of samples. He or she is responsible for the
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample
~ collection and handling; the completion and accuracy of all field documentation; and making sure that
custody of all samples obtained is maintained according to proper procedures. When appropriate and as
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field
technicians) where credentials and time permit. The FOL is ultimately responsible for adherence to
Occupational Safety and Health Administration (OSHA) regulations during these operations through self
acquisition or through the management of a field team of samplers.

General personnel qualifications for groundwater sample collection and onsite water quality testing include
the folliowing:

e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.
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o Familiarity with appropriate procedures for sample documentation, handling, packaging, and shipping.

5.0 HEALTH AND SAFETY

Specific safety and health precautions are identified throughout this SOP. In addition to those
precautions, the following general hazards may be incurred during sampling activities:

¢ Knee injuries from kneeling on hard surfaces

¢ Slips, trips, and falls

e Cuts and lacerations

¢ Traffic hazards associated with sampling in parking areas and roadways and along highways.
Methods of avoiding these hazards are provided below.

Knee injuries — Many monitoring wells are installed as flush mounts. Personnel are required to kneel to
open these wells and to take groundwater level measurements, etc. This could result in knee injuries from
kneeling on stones/foreign objects and general damage due to stress on the joints. To combat this hazard:
-o Clear any foreign objects from the work area.

e Wear hard-sided knee pads.

Slips, Trips, and Falls — These hazards exist while traversing varying terrains carrying equipment to
sample wells. To minimize these hazards:

e Pre-survey well locations. Eliminate, barricade, or otherwise mark physical hazards leading to the
locations.

¢ Carry small loads that do not restrict the field of vision.
e Travel the safest and clearest route (not necessarily the shortest).

Cuts and Lacerations — To prevent cuts and lacerations associated with groundwater sampling, the
following provisions are required:

e Always cut away from yourself and others when cutting tubing or rope. This will prevent injury to
yourself and others if the knife slips.

¢ Do not place items to be cut in your hand or on your knee.

e Change blades as necessary to maintain a sharp cutting edge. Many accidents result from struggling
with dull cutting attachments.

e Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on
the hand not using the knife.

¢ Keep cutting surfaces clean and smooth.

o Secure items to be cut -- do not hold them against the opposing hand, a leg, or other body part.
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e When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a
fall, you will be less likely to get cut by broken glass.

e DO NOT throw broken glass or glass ampoules into garbage bags. Place broken glass and glass
ampoules in hard-sided containers such as a cardboard box or directly into a dumpster. DO NOT
reach into garbage bags to retrieve any item accidentally thrown away. Empty the contents onto a flat
surface to avoid punctures and lacerations from reaching where you cannot see.

Vehicular and Foot Traffic Hazards — When sampling along the roadway or near traffic patterns, follow
the following precautions:

e Motorists may be distracted by onsite activities - ASSUME THEY DO NOT SEE YOU OR MEMBERS
OF YOUR FIELD CREW.

¢ DO NOT place obstructions (such as vehicles) along the sides of the road that may cause site
personnel to move into the flow of traffic to avoid your activities or equipment or that will create a blind
spot.

e Provide a required free space of travel. Maintain at least 6 feet of space between you and moving
traffic. Where this is not possible, use flaggers and/or signs to warn oncoming traffic of activities near
or within the travel lanes.

¢ Face Traffic. Whenever feasible, if you must move within the 6 feet of the required free space or into
traffic, attempt to face moving traffic at all times. Always leave yourself an escape route.

e Wear high-visibility vests to increase visual recognition by motorists.
» Do not rely on the vehicle operator’s visibility, judgment, or ability. Make eye contact with the driver.
Carefully and deliberately use hand signals so they will not startle or confuse motorists or be mistaken

for a flagger’s direction before moving into traffic.

e Your movements may startle a motorist and cause an accident, so move deliberately. Do not make
sudden movements that might confuse a motorist.

6.0 PROCEDURES
6.1 General

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

CAUTION
A closed well may generate and accumulate gases due to biological degradation,
evolution of volatile chemicals from groundwater into the air, or other chemical actions.
These gases may also be artificially generated, such as in the case of air sparging or
extraction wells, which may take several days to depressurize. See Section 6.6.2 for
safety measures to be employed to protect sampling personnel.
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Methods for withdrawing samples from completed wells include the use of pumps, compressed air or
nitrogen, bailers, and various types of sampiers. The primary considerations in obtaining a representative
sample of groundwater are to avoid collection of stagnant (standing) water in the well and to avoid
physical or chemical alteration of the water sample due to external influences of the sampling
technique(s). 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 groundwater due
to normal flow patterns, but the well water above the screened section will remain isolated and become
stagnant. Concentration gradients resulting from mixing and dispersion processes, layers of variable
geologic permeability, and the presence of separate-phase product (e.g., floating hydrocarbons) may
cause stratification. Excessive pumping or improper sampling methods can dilute or increase
contaminant concentrations in the collected sample compared to what is representative of the integrated
water column as it naturally occurs at that point, resulting in the collection of a non-representative sample.
To safeguard against collecting non-representative samples, the following approach shall be followed prior
to sample acquisition:

CAUTION
Mechanical agitation of well water may cause off-gas generation of volatile contaminants,
creating an inhalation exposure to the sampler(s). Where avoiding an inhalation

exposure is not possible and mechanical agitation is possible, pump into closed-top
containers to control potential air emissions.

1. If possible, position yourself (and the sampling equipment) upwind of the well head.

2. Purge the monitoring well to be sampled prior to obtaining any samples from it. Evacuation of three to
five well volumes is recommended prior to sampling, unless low-flow purging and sampling methods
are utilized as described in Section 6.7 (Consult the site-specific SAP for exact purging parameters).
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 as it is in a low-
yielding well or in wells containing stagnant water.

3. For wells with low yields that are purged dry during sampling, evacuate the well and allow it to recover
to 75 percent of full capacity prior to sample acquisition. if the recovery rate is fairly rapid (generally
300 mL per minute or greater), attempt to continue evacuation until the number of well volumes
specified in the SAP is achieved. If this cannot be accomplished, allow recovery to 75 percent of
capacity and begin sampling.

CAUTION .
For moderate to high-yielding monitoring wells, an evacuation rate that does not cause

excessive turbulence in the well should be selected. There is no absolute safeguard
against contaminating the sample with stagnant water; hence, special techniques are
required for purging to minimize the potential for sample contamination (see below).

4. For moderate to high-yielding monitoring wells, use one of the following purge techniques:

e Place a submersible pump or the intake line of a surface pump or bailer just below the water
surface when removing the stagnant water.

e While purging and as the water level decreases, lower the pump or intake line as the water level
drops in the well. Three to five volumes of water shall be removed to provide reasonable
assurance that all stagnant water has been evacuated. After this is accomplished, a bailer or
other approved device may be used to collect the sample for analysis.
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* Unless otherwise directed, place the intake line of the sampling pump (or the submersible pump
itself) near the center of the screened section, and pump approximately one casing volume of
water from the well at a low purge rate equal to the well's recovery rate (low-flow sampling).

6.2 Sampling, Monitoring, and Evacuation Equipment

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

The following equipment shall be on hand when sampling groundwater wells (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 materials, ice, labels, and chain-of-custody

documents.
o Field tools and instrumentation

— Multi-parameter water quality meter with an in-line sample chamber 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 and/or oil-water interface probe if separate-phase product is expected

e Pumps

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

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

o Other sampling equipment — Bailers, graduated cylinder, stopwatch, and inert line with tripod-pulley
assembly (if necessary).

e Pails — Plastic, graduated.

¢ Clean paper or cotton towels for cleaning equipment.

¢ Buckets with lids for collecting purge water.

o Decontamination solutions — Deionized water, potable water, phosphate-free laboratory-grade
detergent, 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.
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6.3 Calculations of Well Volume

To ensure 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 (including well screen where applicable).
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 or equivalent electronic form(s) (see SOP
SA-6.3):

1. Obtain all available information on well construction (location, casing, screen, etc.).

2. Determine well or inner casing diameter.

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

4. Determine depth of well by sounding using a clean, decontaminated, weighted tape measure or water
level indicator.

5. Calculate number of linear feet of static water (total depth or length of well pipe minus the depth to
static water level). ;

6. Calculate one static well volume in gallons V' = (0. 163XT)(r?)

where: V = Static volume of well in gallons.
T = Linear feet of water in the well.
r = Inside radius of well casing in inches.
0.163 = Conversion factor (compensates for conversion of casing radius

from inches to feet and cubic feet to gallons and pi.

7. Per evacuation volumes discussed above, determine the minimum amount to be evacuated before
sampling.

Measuring devices may become contaminated when gathering the above information if they are
submerged in contaminated water. Decontamination of the tape or water level indicator must be
conducted between measurements in different wells as follows:

1. Saturate a paper towel or clean cotton towel with deionized water.
2. As the measuring device is extracted, wipe the tape, changing the cleaning surface frequently.

3. After it is extracted, rinse the probe or tape using a spray bottle of deionized water over a bucket or
similar collection container.

Based on the contaminant (oily, etc), it may be necessary to use a soap and water wash and rinse to
remove contaminants. Isopropanol can be used on the probe/tape. However, it is recommended that the
use of solvents on the tape be minimized because they could degrade the protective covering or possibly
remove the scale designations. If isopropanol (or some other solvent) is used, assure that the
manufacturer/supplier Material Safety Data Sheet (MSDS) is obtained, kept on site at a readily available
location with other MSDSs, and reviewed by personnel prior to the first usage of the solvent. Also, add
the substance to the site-specific Hazardous Chemical Inventory list (see Section 5 of the TtNUS Health
and Safety Guidance Manual [HSGM], Hazard Communication Program and OSHA Standard 29 CFR
1910.1200).
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6.4 Evacuation of Static Water — Purging
6.4.1 General

The amount to be purged from each well will be determined prior to sample collection. This amount 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 the 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 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 or field
notebook or on standardized data sheets or an equivalent electronic form(s).

6.4.2 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. All
of these techniques invoive equipment that is portable and readily available.

Bailers

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of a
length of tubing equipped with a base plate and ball check-valve at the bottom. Bailers are comprised of
stainless steel and plastic. They come in a variety of sizes, but the two most often used are 2 inches and 4
inches in diameter. An inert non-absorbent line such as polyethylene rope is used to lower and then raise
the bailer to retrieve the sample. As the bailer is lowered into the water column, the ball is pushed up
allowing the tube to be filled. When the bailer is pulled upward, the ball seats in the base plate preventing
water from escaping.

Advantages of bailers include the following:

e There are few limitations on size and materials used.

¢ No external power source is needed.

e Bailers are inexpensive and can be dedicated and hung in a well to reduce the chances of cross-
contamination.

e Bailers are relatively easy to decontaminate.

Limitations on the use of bailers include the following:

e |tis time consuming to remove stagnant water using a bailer.

e Splashing the bailer into the water or transfer of sample may cause aeration.

. Th;e use of a bailer does not permit conétant in-line monitoring of groundwater parameters.

e Use of bailers is physically demanding, especially in warm temperatures at personal protection
equipment (PPE) levels above Level D.
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Safety concerns using a bailer include the following:

¢ Muscle stress and strain, especially when using 4-inch bailers and when pulling from excessively deep
wells.

¢ Entanglement, possible hand/finger injuries, and rope burns during a sudden release of the bailer
back down the well.

¢ Direct contact with contaminants of concern and sample preservatives when discharging the bailer
contents because there is not a high level of control during a direct pour, and splashing and indirect
contact with contaminants/preservatives could occur.

Control measures for these hazards are provided in Section 6.6.2.

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 flexible tubing to create suction. This tubing can be dedicated to a well to prevent cross-
contamination from well to well. Suction 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 loss of dissolved gases and volatile organics. Another limitation of these pumps is that they require
a secondary energy source to drive them. Electrically driven pumps may require portable generators as
energy sources. Air diaphragm pumps require air compressors and/or compressed gas cylinders to drive
them. The advantage of the peristaltic pump is that it will operate from a portable battery source. Safety
measures associated with these pumps are provided below. :

Air-Lift and Gas-Lift Samplers

This group of pump samplers uses gas pressure either in the annulus of the well or in a venturi to force
groundwater 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 as a result
of pump action. Aeration can cause 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. Operation principles vary, and
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 the following:
¢ They may have low delivery rates.

e Many models are expensive.
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o Compressed gas or electric power is needed.

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

» Decontamination of internal components can be difficult and time consuming.

Compressed Gases

Safety concerns using compressed gases as an energy source in these pumps are numerous. The
nitrogen gas or compressed air is provided in a compressed gas cylinder at a pressure of approximately
2,000 psi. If damaged, these cylinders can become dangerous projectiles. Additionally, a sudden release
of a cylinder's contents can involve considerable force that could cause significant damage to the eyes
and/or skin. Protective measures include the following:

¢ Always wear safety impact glasses when handling compressed gases.
o Always administer compressed gases through an appropriate pressure-reducing regulator.

e When clearing the cylinder connection port, open the cylinder valve only enough to clear foreign
debris. During this process, always position the cylinder valve so that it faces away from you and
others.

¢ If the cylinder is designed to accept a valve protection cap, always keep that protection cap in place,
except the cylinder is connected for use. .

e When using the cylinder, lay the cylinder on its side to avoid the potential of it falling and knocking the
valve off (and becoming a missile).

e DO NOT use the compressed nitrogen or air to clean clothing or to spray off the skin. Small cuts in the
protective layer of the skin may permit the gas to enter into the bloodstream, presenting the potential
danger of an embolism.

See the project-specific HASP for additional direction concerning cylinder safe handling procedures
pertaining to the safe handling, transportation, and storage of compressed gas cylinders.

Electrical Shock

Even in situations where portable batteries are used, the potential for electrical shock exists. This
potential risk is increased in groundwater sampling activities because of the presence of groundwater near
the batteries. This potential is also increased in (prohibited) situations where jury-rigging of electrical
connections is performed. Other potential hazards occur when field samplers open the hood of a running
car to access the battery as a power source. To control these hazards:

¢ If you are unfamiliar with electrical devices, do not experiment, get help, and get the proper equipment
necessary to power your device.

e Use the proper portable power inverters for cigarette Ilghter connections to minimize the need to
access the battery under the hood of your vehicle..

e Use of electrical generators may pose a number of hazards including noise, those associated with
fueling, and indirect sample influence.
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To minimize or eliminate electrical generator hazards:

¢ Inspect the generator before use. Ensure that the generator and any extension cords are rated for the
intended operation and have a Ground Fault Circuit Interrupter (GFCI) in lire to control potential
electrical shock.

¢ Fuel the generator before purging and sampling to avoid loss of power during sampling.
s Fuel engines only when they are turned OFF and have cooled sufficiently to prevent a fire hazard.

e Place the generator and any fuel source at least 50 feet from the well to be sampled to avoid indirect
influence to the sample from fuel vapors or emission gases.

Lifting Hazards

This hazard may be experienced when moving containers of purge water, equipment, cylinders, etc. To
control these potential hazards:

+ Do not fill purge buckets to more than 80 percent of their capacity.

¢ Obtain a gas cylinder of sufficient size to complete the designated task but not too large to handle. K-
size cylinders weigh approximately 135 pounds and are difficult to handle. M-size cylinders weigh
approximately 50 pounds and are easier to handle and move.

 When necessary, get help lifting and moving gas cylinders and other heavy objects. Minimize twisting
and turning while lifting. If it is necessary to move these cylinders or generators over significant
distance, use mechanical means (carts, etc.).

e Use proper lifting techniques as described in Section 4.4 of the HSGM.

6.5 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

DO

ORP

Turbidity

Salinity

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

~This section provides general information for measuring the parameters listed above with instruments and
techniques in common use. Because 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
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used to measure field parameters require calibration on a daily basis. Refer to SOP SA-6.3 for an
example equipment calibration log.

6.5.1 Measurement of pH

6.5.1.1 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 and recorded on the groundwater sample log sheet
(Attachment B) or equivalent electronic form.

Two methods are given for pH measurement: the pH meter and pH indicator paper. Indicator paper is
used when only an approximation of the pH is required or when pH meter readings need to be verified,
and the pH meter is used when a more accurate measurement is needed. The response of a pH meter
can be affected by high levels of colloidal or suspended solids, but the effect is generally of little
significance. Consequently, specific methods to overcome this interference are not described. The
response of pH paper is unaffected by solution interferences from color, turbidity, or 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.

6.5.1.2 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, or narrower range, pH range 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 activity (which is usually similar to 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.

6.5.1.3 Equipment

The following equipment is to be used for obtaining pH measurements:

* A stand-alone portable pH meter or combination meter equipped with an in-line sample chamber (e.g.,
YSI 600 series and Horiba U-22). -

e 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. If the buffer solutions are considered hazardous
per 29 Code of Federal Regulations (CFR) 1910.1200 (Hazard Communication) or the volumes used
are greater than consumer commadity levels, the SSO shall obtain MSDSs from the manufacturer for
the specific buffer solutions (see Section 4 of the HSGM regarding the Hazard Communication
Program)
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* pH indicator paper to cover the pH range 2 through 12.

¢ Manufacturer's operation manual. All personnel must be familiar with the equipment operation to
ensure that the integrity of samples is preserved and that the equipment is operated safely.

6.5.14 Measurement Techniques for Field Determination of pH

pH Meter

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

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

2. 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.

3. 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).

4. Calibrate the meter and electrode(s) on a daily use basis (or as recommended by manufacturer)
following manufacturer's instructions. Record calibration data on a water quality meter calibration log
sheet (Attachment C) or equivalent electronic form.

5. 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 physical reaction (e.g., degassing)
may be taking place in the sample, or the meter or electrode may be malfunctioning. The failure of
the measurements to stabilize must be clearly noted in the logbook or equivalent electronic form.

6. Read and record the pH of the sample. pH shall be recorded to the nearest 0.01 pH standard unit.
Also record the sample temperature (unless otherwise specified in the SAP, record temperatures to
the nearest whole degree Fahrenheit or 0.5 degree Celsius).

7. Rinse the electrode(s) with deionized water.
8. Store the electrode(s) in an accordance with manufacturer’s instructions when not in use.

Any visual observation of conditions that may interfere with pH measurement, such as oily materials or
turbidity, shall be noted and avoided as much as possible.

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, 6to 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 determined. To measure the pH with pH paper: ,

1. Collect a small portion of sample into a clean container.
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2. Dip the pH paper into this small portion of sample.

3. Compare the color of the paper to the color chart that is provided with the pH paper and read the
corresponding pH from the chart.

4. Record the pH value from the chart on the sampling log sheet.
5. Discard the used pH paper as trash.

6. Discard the small volume of sample that was used for the pH measurement with the other
investigative derived waste.

6.5.2 Measurement of Specific Conductance

6.5.2.1 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 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 because
temperature changes, precipitation reactions, and absorption of carbon dioxide from the air all affect
specific conductance. Most conductivity meters in use today display specific conductance in units of
mS/cm, which is the conductivity normalized to a temperature of 25°C. These are the required units to be
recorded on the groundwater sample log field form or equivalent electronic form.

6.5.2.2 Principles of Equipment Operation

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

The following equipment is needed for taking specific conductance measurements:

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

s Calibration solution, as specified by the manufacturer.
e Manufacturer's operation manual.
A variety of conductivity meters.are available that may also be used to monitor salinity and temperature. -

Probe types and cable lengths vary, so equipment must be obtained to meet the specific requirements of
the sampling program.

6.5.24 Measurement Techniques for Specific Conductance

The steps irivolved in taking specific conductance measurements are as follows (calibration shall be
conducted according to manufacturer's instructions):

1. Check batteries and calibrate instrument before going into the field.

2. Calibrate on a daily use basis (or as recommended by manufacturer), according to the manufacturer's
instructions and record all pertinent information on a water quality meter calibration log sheet or
equivalent electronic form. Potassium chloride solutions with a specific conductance closest to the
values expected in the field shall be used for calibration.

3. Rinse the cell with one or more portions of the sample to be tested or with deionized water and shake
excess water from the cell.

4. Immerse the electrode in the sample and measure the conductivity.
5. Read and record the results in a field logbook or on a sample log sheet or equivalent electronic form.

6. Rinse the electrode with deionized water.

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

6.5.3 Measurement of Temperature

6.5.3.1 General

Iin 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 because collected
water samples may rapidly equilibrate with the temperature of their surroundings.
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6.5.3.2 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 DO meters that 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.

6.5.3.3 Measurement Techniques for Water Temperature -

if a thermometer is used to determine the temperature for a water sample, use the following procedure:

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

2. Record values in a field logbook or on a sample log sheet or equivalent electronic form.
If a temperature meter or probe is used:
1. Calibrate the instrument according to manufacturer's recommendations prior to use.

2. Immerse the meter/probe in the sample until temperature equilibrium is obtained (1 to 3 minutes). To
avoid the possibility of cross-contamination, the meter/probe shall not be inserted into samples that
will undergo subsequent chemical analysis.

3. Record values in a field logbook or on a sample log sheet or equivalent electronic form.

6.5.4 Measurement of Dissolved Oxygen

6.5.4.1 General

DO levels in natural water and wastewater depend on the physical, chemical and biochemical activities in
the water body. In addition, the growth of many aquatic organisms and the rate of corrosivity are
dependent on DO concentrations. Thus, analysis for DO is a key test in water pollution and waste
treatment process control. If at all possible, DO measurements shall be taken in situ because
concentrations 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 DO meters. 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 polluted
waters because the probe is completely submersible and is not susceptible to interference caused by
color, turbidity, or colloidal material or suspended matter.

6.54.2 Principles of Equipment Operation

DO 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
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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.
This rate is proportional to the oxygen concentration in the water being measured.

Because 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 false 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 leaving the surface of the solution
undisturbed.

DO 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 that are not easily depolarized
from the indicating electrode. |f a gaseous interference is suspected, it shall be noted in the field logbook
and checked if possible. Temperature variations can also cause interference because probes exhibit

temperature sensitivity. Automatic temperature compensation is normally provided by the manufacturer.
This compensation can counteract some of the temperature effects but not all of them.

6.5.4.3 Equipment

The following equipment is needed to measure DO concentrations:

- A stand-alone portable DO meter or combination meter 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.

e Manufacturer's operation manuali.

6544 Measurement Techniques for Dissolved Oxygen Determination

DO probes differ as to instructions for use. Follow the manufacturer's instructions to obtain an accurate
reading. The following general steps shall be used to measure DO concentrations:

1. Check the DO meter batteries before going to the field.

2. . Condition the probe 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.

3. Calibrate the instrument in the field according to manufacturers recommendations or in a freshly air-
saturated water sample of known temperature.

4. Record all pertinent mformatlon on a water quality meter calibration log sheet or equivalent electronic
form.

- 5. Rinse the probe with deionized water.
6. 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 may be moved up and down to achieve the
required mixing.
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7. Record the DO content and temperature of the sample in a field Iogbbok or on a sample log sheet or
equivalent electronic form.

8. Rinse the probe with deionized water.

9. 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 because sample handling is not involved. This
however may not always be practical.

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

6.5.5 Measurement of Oxidation-Reduction Potential

6.5.5.1 General

ORP provides a measure of the tendency of organic or inorganic chemicals 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 reduced to oxidized species in the sample.

6.5.5.2 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
measurements, such as DO, may be correlated with ORP to provide knowledge of the quality of the
solution, water, or wastewater.

6.5.5.3 Equipment

The following equipment is needed for measuring the ORP of a solution:
e A combination meter 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.

6.5.5.4 Measurement Techniques for Oxidation-Reduction Potential

The following procedure is used for measuring ORP:

1. Check the equipment using the manufacturer's recommended reference solution and check its
batteries before going to the field.
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2. Thoroughly rinse the electrode with deionized water.

3. If the probe does not respond properly to the recommended reference solution, verify the sensitivity of
the electrodes by noting the change in millivoits 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 when the test
solution pH is increased. Place the sample in a clean container and agitate the sample. Insert the
electrodes and note that the ORP drops sharply when the caustic is added (i.e., pH increases) thus
indicating that the electrodes are sensitive and operating properly. If 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.

4. Record all pertinent information on a water quality meter calibration log sheet or equivalent electronic
form.

6.5.6 Measurement of Salinity

6.5.6.1 General

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

6.5.6.2 Principles of Equipment Operation

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

6.5.6.3 Equipment

The following equipment is needed for salinity measurements:

¢ A multi-parameter water quality meter capable of measuring conductivity and temperature and
converting them to salinity (e.g., Horiba U-22 or YSI 600 series).

e Calibration solution as specified by the manufacturer.

¢ Manufacturer's operation manual.

6.5.6.4 Measurement Techniques for Salinity

The steps involved in taking salinity measurements are as follows (standardization shall be conducted
according to manufacturer's instructions):

1. Check the expiration date of the solutions used for field calibration and replace them if they are
expired.

2. Check batteries and calibrate the meter before going into the field.
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3. Calibrate on a daily use basis, according to the manufacturer's instructions and record all pertinent
information on a water quality meter calibration log sheet or equivalent electronic form.

4. Rinse the cell with the sample to be tested. This is typically accbmplished as the probe is placed in
line during the collection of the purge water up to the time of sample acquisition.

5. Immerse the multi-probe in the sample and measure the salinity. Read and record the results in a
field logbook or on a sample log sheet or equivalent electronic form.

6. Rinse the probes with deionized water.

6.5.7 Measurement of Turbidity

6.5.7.1 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 matter
such as clay, silt, or other finely divided organic and inorganic matter and microscopic organisms including
plankton.

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

6.5.7.2 Principles of Equipment Operation

Turbidity is measured by the Nephelometric Method, which 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
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 turbidimeter. Therefore, nephelometric turbidity units (NTUs) based on the
. formazin preparation will approximate units derived from the candle turbidimeter but will not be identical to
them.

6.5.7.3 Equipment

The following equipment is needed for turbidity measurements:

e A turbidity meter (e.g., LaMotte 2020) that calibrates easily using test cells with standards of 0.0, 1.0,
and 10 NTUs, or a combination meter equipped with an in-line sample chamber (e.g., YSI 600 series
and Horiba U-22). :

¢ Calibration solution and sample tubes, as specified by the manufacturer.

o Manufacturer's operation manual.
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6.5.74 Measurement Techniques for Turbidity

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

1. Check the expiration date of the solutions used for field calibration and replace them if they are
expired. ’

2. Check batteries and calibrate the instrument before going into the field.

3. Calibrate on a daily basis according to the manufacturer's instructions, and record all pertinent
information on a turbidity meter calibration log sheet (Attachment C) or equivalent electronic form.

4. When using the YSI and/or Horiba U-22, rinse the electrode with one or more portions of the sample
to be tested or with deionized water.

5. When using the Lamotte 2020, fill the light meter's glass test cell with approximately 5 mL of sample,
screw on the cap, wipe off glass to remove all residue that could intercept the mstrument s light beam,
place the test cell in the light meter, and close the lid.

6. Immerse the electrode in the sample and measure the turbidity.

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

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

9. Rinse the electrode or test cell with deionized water.

6.6 Sampling
6.6.1 Sampling Plan

The sampling approach consisting of the following shall be developed as part of the project planning
documents 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).

+ Intended number, sequence, volumes, and types of samples. If the relative degree of contamination
between wells is insignificant, a sampling sequence that 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. In situations where the well is
not well-characterized and the nature or extent of airborne contamination is unknown, it is
recommended that head space analysis using a photoionization detector (PID) or flame ionization
detector (FID) is performed to rate the wells, sampling from least contaminated to most contaminated.
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Refer to the project-specific HASP for appropriate information and direction on air monitoring
requirements.

e Sample preservation requirements.
o  Work schedule.

¢ - List of team members.

o  List of observers and contacts.

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

o The FOL shall ensure that the sampling method(s) to be employed is accurately represented in the
HASP, indicating the types of sampling to be employed and the hazards. If the methods are not
accurately represented, the FOL should rectify this with the HASP author.

e The FOL shall ensure that sampling teams understand the sampling approach that they are to follow.
Where sampling teams are made up of personnel from multiple locations, personal sampling
experiences may vary. Therefore the FOL shall review project-specific requirements, SOPs, and
protocol to be followed. The FOL will conduct periodic surveys to ensure that these methods are
being completed per his/her direction.

6.6.2 Sampling Methods as Related to Low-Flow Sampling

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

1. Ensure the safety of the sample location. Take a few minutes to evaluate the area for physical
hazards (trip hazards, uneven ground, overhanging branches, etc.) and natural hazards (snakes,
bees, spiders, etc.) that may exist in the area or that may have constructed nests in the well head.
Snakes often like to sun themselves on concrete well pads. Follow provisions in the project-specific
HASP and/or HSGM for addressing natural hazards.

2. As indicated earlier, some monitoring wells have the potential to contain pressurized headspace (e.g.,
through the generation of gases form contaminated groundwater, due to biological processes,
degradation of contaminants, or simply based on location such as near a landfill or in areas that
intersect lithological abnormalities) or through intentional artificial means such as those associated
with air sparging systems. Injection or extraction wells may be artificially pressurized and may remain
so for several days after the system has been turned off. This presents a hazard to people opening
these wells. The Field Sampling Technician shall employ the following practices to minimize these
hazards: : '

e Wear safety glasses to protect the eyes. If site-specific observations and conditions indicate that
the wells may be pressurized, wear a full-face shield over the safety impact eye protection.

o DO NOT place your face or any other part of your body over the well when opening because this
may place you in a strike zone.

o Open the well cover at arms length, then step away and allow the well to off gas and stabilize.

Follow directions provided in the project-specific HASP, Work Plan and/or Sampling Plan pertaining to
the use of volatile chemical detection equipment (PID or FID) within the breathing zone of the sampler
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during sampling to determine the need to retreat from the work area and/or for the use of respiratory
protection (as specified in the HASP).

3. 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 or equivalent
electronic form; then calculate the fluid volume in the well pipe (as previously described in this SOP).
It is imperative that downhole equipment be adequately decontaminated between wells to prevent
cross-contamination. Just as sampling occurs from the least contaminated to the most contaminated,
it is also recommended that groundwater level measurements be taken in this manner.

4. Calculate volume of well water to be removed as described in Section 6.3.

5. Select the appropriate purging equipment (see Attachment A to this SOP) or as designated within your
Work Plan/Sampling Plan. If an electric submersible pump with packer is chosen, go to Step 10.

6. Lower the purging equipment or intake into the well to a short distance below the water level or mid-
screen as indicated in project-specific documentation and begin water removal. Remember that
some contaminants are "bottom dwellers," and in these cases, project-specific direction may specify
placing the intake just above (1 to 2 feet) the well bottom. Secure the pump intake at the well and
secure the effluent at the collection container and begin pumping. The pumping rate will be
determined based on the decrease in the water level (see Section 6.7) or as directed in your project-
specific documents or this SOP. Purge water is generally collected in a 5-gallon bucket or similar
open- or closed-top container. To minimize the potential for spills and back injuries, do not fill 5-gallon
buckets beyond approximately 80 percent of their capacity. Dispose of purge water was as indicated
in the planning document(s). Where necessary, slow the pumping rate or lower the pump intake as
required to maintain submergence.

7. Estimate the approximate rate of discharge frequently and record it on the Low Flow Purge Data
Sheet (see Attachment D). Estimate flow rate by noting the amount of discharge in a bucket or
graduated cylinder per unit time using a watch with a second hand or a stopwatch.

8. Observe the peristaltic pump tubing 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.

9. Purge a minimum of three to five casing volumes before sampling (or as directed by the site-specific
SAP). In low-permeability strata (i.e., if the well is pumped to dryness), one volume will suffice. Allow
the well to recover to 75 percent of initial water level before sampling. Do not overfill purge containers
because this increases the potential for spills and lifting injuries.

10. If sampling using a submersible pump, lower the pump intake to mid-screen (or the middle of the
open section in uncased weils) and collect the sample. If sampling with a bailer, lower the bailer to
just below the water surface.

11. For pump and packer assemblies only: Lower the assembly into the well so that the packer is
positianed 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.

12. If the 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 morning, 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
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occurrence in the site logbook or equivalent electronic form. When this occurs, contact the analytical
laboratory to alert them that a reduced sample volume(s) will be submitted for analysis.

13. Fill sample containers and preserve and label them as described in SOP SA-6.1. Many sample
bottles will contain preservative when they are shipped to the field. In those cases, do not add
preservative.

14. Replace the well cap and lock it as appropriate. Make sure the well is readily identifiable as the
source of the sample.

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

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

6.7 Low-Flow Purging and Sampling
6.7.1 Scope and Application

Low-flow purging and sampling techniques may be required for groundwater sampling activities. The
purpose of low-flow 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. This minimum-stress procedure emphasizes negligible water level drawdown
and low pumping rates 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
length, or open interval, of 10 feet or less. Samples obtained are suitable for analyses of common types
of groundwater contaminants (volatile and semivolatile organic compounds, pesticides, polychlorinated
biphenyls [PCBs], metals and other inorganic ions [cyanide, chloride, sulfate, etc.]). This low-flow
procedure is not designed for collection of non-aqueous phase liquid samples from wells containing light
or dense non-aqueous phase liquids (LNAPLs or DNAPLs).

This 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 NTUs and to achieve a water level drawdown of less
than 0.3 foot during purging and sampling. If these goals cannot be achieved, sample collection can take
place provided that the remaining criteria in this procedure are met.

6.7.2 Equipment -

The following 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 to be used to check for and obtain samples of LNAPLs
or DNAPLs.

o Tubing - Teflon, Teflon-lined‘ polyethylene, polyethylene, polyvinyl chloride (PVC), Tygon, or stainless
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 with 0.01-foot accuracy (electronib devices are preferred for tracking
water level drawdown during all pumping operations).
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o Interface probe.

e Flow measurement supplies.

e 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.

¢ Indicator parameter monitoring instruments — pH, turbidity, specific conductance, and temperature.
Use of a flow-through cell is recommended. Optional indicators - ORP, salinity, and DO. A flow-
through cell (also referred to as an in-line sample chamber) is required.

e Standards to perform field calibration of instruments.

* Decontamination supplies.

e Logbook(s) and other forms (see Attachments B through D) or equivalent electronic form(s).

e Sample bottles.

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

e Sample tags and/or labels.

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

e Field Sampling Plan.

¢ PID or FID instrument for measuring volatile organic compounds (VOCs) per the HASP.

6.7.3 Purging and Sampling Procedure

1. Open the monitoring well as stated earlier and step away. Prepare sampling equipment while allowing
3 to 5 minutes to allow the water level to reach equilibrium. In situations where VOCs are the primary
contaminants of concern, air monitoring of the samplers' breathing zone areas may be required by the
HASP (typically with a PID or FID).

2 Measure the water level immediately prior to placing the pump in the well and record the water level
on the Low-Flow Purge Data Form or equivalent electronic form immediately prior to placing the pump
or tubing into the well.

3. Lower the measuring device further into the well to collect the total depth measurement. Again wait 3
) to 5 minutes to allow the well to equilibrate to the initial water level prior to placing the pump or pump
intake in the well. "

4. Record the total well depth on the Low-Flow Purge Data Form or equivalent electronic form
immediately prior to placing the pump or tubing into the well

5. Lower the 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 2 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 3 feet or less of standing water in
the well.

019611/P Tetra Tech NUS, Inc.



Subject Number Page
GROUNDWATER SAMPLE SA-1.1 27 of 34
ACQUISITION AND ONSITE Revision Effective Date
WATER QUALITY TESTING 7 04/07/2008

6. Start with the initial pump rate set at approximately 0.1 liter per minute. Use a graduated cylinder and
stopwatch to measure the pumping rate. Adjust the pumping rates as necessary to prevent drawdown
from exceeding 0.3 foot during purging. If no drawdown is noted, the pump rate may be increased (to
a maximum of 0.4 liter per 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 the top of the well screen, purging shall cease or the well shall be
pumped to dryness and then allowed to recover before purging continues. Well recovery to 75
percent is necessary prior to sampling. Slow-recovering wells should be identified and purged at the
beginning of the workday to maximize field work efficiency. If possible, samples should be collected
from these wells within the same workday and no later than 24 hours after the end of purging.

7. Measure the water level in the well every 5 to 10 minutes using the water level meter. Record the well
water level on the Low Flow Purge Data Form (Attachment D) or equivalent electronic form.

8. Record on the Low Flow Purge Data Form every 5 to 10 minutes the water quality parameters (pH,
specific conductance, temperature, turbidity, ORP, DO, and salinity or as specified by the approved
site-specific planning document) 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 or equivalent electronic form.

9. Estimate the flow rate by noting the amount of discharge in a graduated cylinder per unit time using a
watch with a second hand. Remeasure the flow rate any time the pump rate is adjusted and
periodically during purging. This will determine if a reduction in rate has occurred due to possible
battery depletion.

10. 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
and tighten, repair, or replace them as necessary to achieve a tight connection.

11. Wait until stabilization is achieved, or 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, then begin sampling:

pH 0.2 standard units
Specific conductance £10%
Temperature £10%
Turbidity less than 10 NTUs
DO £10%

12. If the above conditions have 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 or equivalent electronic form.

NOTE: 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.

13. 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:
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e Collect samples for non-VOC analyses first, then increase the flow rate incrementally until the
water column completely fills the tubing, collect the sample for VOCs, and record the new flow
rate.

e Reduce the diameter of the existing tubing until the water column fills the tubing either by adding a
connector (Teflon or stainless steel) or clamp, which should reduce the flow rate by constricting
the end of the tubing. Proceed with sample collection.

e 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, then collect the
sample from the narrow diameter tubing.

¢ Prepare samples for shipping as per SOP SA-6.1.
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Air-lift
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Submersible | Submersible | Submersible
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Pump w/Packer
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Water level
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Water Level
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6-inch

Water level
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Water level
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Water Level
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PURGING EQUIPMENT SELECTION
PAGE 2
Manufacturer Model Principle of Maximum Construction Lift Delivery Rafes 1982 Comments
Name/Number Operation Outside | Materials (w/Lines | Range or Volumes Price
) Diameter/L. and Tubing) (ft) (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. |10-15 feet - of materials available; acts as piezometer.
____|displacement) ) tubing |submergence
Cole-Parmer Inst. [Master Flex 7570(Portable; <1.0/NA |(not submersible) 0-30 (670 mL/min | $500-600 | AC/DC; variable speed control available;
Co. Portable Sampling | peristaltic Tygon®, silicone with 7015- other models may have different flow rates.
: Pump (suction) Viton® 20 pump head .
ECO Pump Corp. | SAMPLIfier Portable; venturi <150r [PP, PE, PVC, SS,| 0-100 ]0-500 mL/min} $400-700 |AC, DC, or gasoline-driven motors available;
<2.0/NA | Teflon®, Tefzel® depending on must be primed.
, lift
Geltek Corp. Bailer 219-4 Portable; grab| 1.66/38 |[Teflon® 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 - fviton® 0-150 {1 liter for each gas.

displacement) 10 feet of

_ _ submergence .

Industrial and| Aquarius Portable; bladder| 1.75/43 [SS, Teflon®, Viton®! 0-250 [0-2,800 mL/min | $1,500- |Requires compressed gas; other models
Environmental (positive 3,000 tavailable, AC, DC, manual operation
Analysts, Inc. (IEA) . displacement) possible.
IEA Syringe Sampler | Portable; grab| 1.76/43 |SS, Tefion® No limit {850 mL| $1,100 |Requires vacuum and/or pressure from hand

(positive sample volume pump.

displacement)
Instrument Model 2600} Portable; bladder| 1.75/50 |PC, silicone,|] 0-150 [0-7,500 ml/min| $990 |Requires compressed gas (40 psi minimum).
Specialties Co.{ Well Sampler (positive Teflon®, PP, PE,
(ISCO) displacement) Detrin®, acetal
Keck Geophysical| SP-81 Portable; helical] 1.75/25 |SS, Teflor®, PP,| 0-160 |0-4,500 mL/min| $3,500 |DC operated.
Instruments, Inc. | Submersible rotor {(positive EPDM, Viton®

Sampling Pump displacement)
Leonard Mold and|GeoFilter  Small{ Portable; bladder| 1.75/38 |SS, Teflon®, 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) ) " :

Oil Recovery] Surface Sampler | Portable; grab| 1.75/12 |acrylic, Detrin® No limit |Approximately | $125-160 |Other materials and models available; for
Systems, Inc. (positive 250 mL measuring thickness of "floating"

displacement) contaminants.
QE.D. Well Wizarde | Dedicated; 1.66/36 |PVC 0-230 {0-2,000 mi/min | $300-400 | Requires compressed gas; piezometric level
Environmental Monitoring System|bladder (positive indicator; other materials available.
Systems, Inc. (P-100) displacement) .
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PAGE 3
Manufacturer Model Principle of Maximum | Construction Materials | Lift Range | Delivery Rates or| 1982 Comments
Name/Number Operation Outside {w/Lines and Tubing) () Volumes Price
Diameter/L (Dollars)
ength
i (Inches)
Randolph Austin]Model 500 | Portable; peristaltic| <0.5/NA | (Not submersible) 0-30 See comments $1,200- |Flow rate dependent on motor and
Co. Vari-Flow Pump | (suction) Rubber, Tygon®, or 1,300 |[tubing selected; AC operated; other
. Neoprenc® models available. .
Robert  Bennett| Model 180 Portable; piston] 1822 |SS, Teflon®, Delin® PP,|  0-500 | 0-1,800 mUmin | $2,600- | Requires compressed gas; water level
Co. - (positive Viton®, acrylic, PE 2,700 |indicator and flow meter, custom
displacement) models available.
Slope  Indicator|Model 514124 Portable; gas drive] 1.9/18 |PVC, nylon 0-1,100 |250 mlAlushing | $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; grabl 1.9/27 |PVC, brass, nylon,| 0-330 |500mL $1,300- |Requires compressed gas; custom
Ltd. ’ Sampler (positive Neoprene® 1,800 |models available.
displacement)
TIMCO Mfg. Co.,|[Std. Bailer Portable; grab| 1.66/Custo |PVC, PP Nolimit |250 mLMt of] $20-60 |Other sizes, materials, models
Inc. ’ (positive m bailer available; optional bottom-emptying
displacement) device available; no solvents used.
TIMCO Air or Gas Lift|Portable; gas drive}] 1.66/30 |PVC, Tygon®, Teflon® 0-150 |350 ml/flushing| $100-200 | Requires compressed gas; other
Sampler (positive cycle sizes, materials, models available; no
’ - | displacement) solvents used.
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 Material Abbreviations: Other Abbreviations:
PE Polyethylene NA Not applicable
PP Polypropylene AC Alternating current
PVC Polyvinyl chloride DC Direct current
SS Stainless steel
PC Polycarbonate
EPDM ‘ Ethylene-propylene diene (synthetic rubber)

NOTE:

all-inclusive and listing does not constitute endorsement for use.

scavenger-type, or high-capacity pumps are included.

Source: Barcelona et al., 1983.

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
Information in the table is from sales literature and/or personal communication. No skimmer,
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[X] Low Concentration
{ ] High Conecentration

Turbidity
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ATTACHMENT B
GROUNDWATER SAMPLE LOG SHEET
. ,' . N
'ﬂ;l GROUNDWATER SAMPLE LOG SHEET
Tatra Tech NUS, Inc.
Page of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By:
[ 1 Domestic Well Data C.0.C.No.:
[x] Monitoring Wel Data Type of Sample:

Temp. (C} | Turbidity

Imethoa:

Imonitor Reading (pom): OW FLOW PURGE DATA SHEET

Well Casing Di &M

[Type:

[Total Wall Depth (TD):

{Static Water Level (WL):

One Casing Volume(gallL}:

Start Purge thrs):

End Purge {hra):

Total Purge Time {min):

Total Vol :3:. ):

Dupiicate ID No.:
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ATTACHMENT C
EQUIPMENT CALIBRATION LOG
|'ﬂ: Tetra Tech NUS, inc. EQUIPMENT CALIBRATION LOG
PROJECT NAME : INSTRUMENT NAMEMODEL:
SITE NAME: MANUFACTURER:
PROJECT No.: SERIAL NUMBER:
Date Instrument Person Instrument Settings ings Calibration Remarks
of 1.D. Performing . Pro-  Post Pre- Posi- Standard and
Calibration | Number Calibration calibration | calibration calibration | calibration | (Lot No.) Comments
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data
record forms, logs, and reports generally initiated and maintained for documenting Tetra Tech NUS, Inc.
(TINUS) field activities.

2.0 SCOPE
Documents presented within this SOP (or equivalents) shall be used for all TtNUS field activities, as

applicable. Other or additional documents may be required by specific client contracts or project planning
documents.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager (PM) - The PM is responsible for obtaining hardbound controlled-distribution logbooks
(from the appropriate source), as needed. In addition, the Project Manager is responsible for placing all
field documentation used in site activities (i.e., records, field reports, sample data sheets, field notebooks,
and the site logbook) in the project's central file upon the completion of field work.

Field Operations Leader (FOL) - The FOL is responsible for ensuring that the site logbook, notebooks,
and all appropriate and current forms and field reports included in this SOP (and any additional forms
required by the contract) are correctly used, accurately filled out, and completed in the required time
frame.

General personnel qualifications for field documentation activities include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

o Familiarity with appropriate procedures for documentation, handling, packaging, and shipping.

5.0 PROCEDURES
5.1 SITE LOGBOOK
511 General

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major on-site
activities are documented. At a minimum, record or reference the following activities/events (daily) in the
site logbook:

All field personnel present

Arrival/departure times and names of site visitors
Times and dates of health and safety training
Arrival/departure times of equipment

Times and dates of equipment calibration

019611/P
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Start and/or completion of borehole, trench, monitoring well installation activities, etc.
Daily on-site activities

Sample pickup information

e Health and safety issues (level of protection, personal protective equipment [PPE], etc.)
e Weather conditions

Maintain a site logbook for each project and initiate it at the start of the first on-site activity (e.g., site visit
or initial reconnaissance survey). Make entries every day that on-site activities take place involving
TtNUS or subcontractor personnel. Upon completion of the fieldwork, provide the site logbook to the PM
or designee for inclusion in the project's central file.

Record the following information on the cover of each site logbook:

e Project name

e TtNUS project number

e Sequential book number
e Start date

. End date

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2) but must summarize the contents of these other notebooks and refer to specific page
locations in these notebooks for detailed information (where applicable). An example of a typical site
logbook entry is shown in Attachment A.

If measurements are made at any location, either record the measurements and equipment used in the
site logbook or reference the field notebook in which the measurements are recorded (see Attachment A).

Make all logbook, notebook, and log sheet entries in indelible ink (black pen is preferred). No erasures
are permitted. If an incorrect entry is made, cross out the entry with a single strike mark, initial, and date
it. At the completion of entries by any individual, the logbook pages used must be signed and dated by
the person making the entries. The site logbook must also be signed by the FOL at the end of each day.

5.1.2 Photographs

Sequentially number movies, slides, or photographs taken of a site or any monitoring location to
correspond to logbook/notebook entries. Enter the name of the photographer, date, time, site location,
site description, and weather conditions in the logbook/notebook as the photographs are taken. A series
entry may be used for rapid-sequence photographs. The photographer is not required to record the
aperture settings and shutter speeds for photographs taken within the normal automatic exposure range.
However, special lenses, films, filters, and other image-enhancement techniques must be noted in the
logbook/notebook. If possible, such techniques shall be avoided because they can adversely affect the
accuracy of photographs. Chain-of-custody procedures depend on the subject matter, type of camera
(digital or film), and the processing it requires. Follow chain-of-custody procedures for film used for aerial
photography, confidential information, or criminal investigation. After processed, consecutively number
the slides of photographic prints and label them according to the logbook/notebook descriptions. Docket
the site photographs and associated negatives and/or digitally saved images to compact disks into the
project's central file.

5.2 FIELD NOTEBOOKS

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent
field activities conducted directly under their supervision. For example, on large projects with multiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a
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separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist
assigned to oversee a rig must maintain a field notebook.

5.3 FIELD FORMS

All TtNUS field forms (see list in Section 6.0 of this SOP) can be found on the company's intranet site
(http://intranet.ttnus.com) under Field Log Sheets. Forms may be altered or revised for project-specific
needs, subject to client approval. Care must be taken to ensure that all essential information can be
documented. Guidelines for completing these forms can be found in the related sampling SOPs.

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results

5.3.1.1 Sample Log Sheet

Sample log sheets are used to record specified types of data while sampling. The data recorded on
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or
irregularities encountered during sampling. Complete a sample log sheet for each sample obtained,
including field quality control (QC) samples.

5.3.1.2 Sample Label

A typical sample label is illustrated in Attachment B. Complete the required information on the adhesive
labels and apply them to every sample container. Obtain sample labels from the appropriate
program/project source, request that they be electronically generated in house, or request them the
laboratory subcontractor.

5.3.1.3 Chain-of-Custody Record

The chain-of-custody record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used as follows for any samples collected for chemical or geotechnical analysis whether the
analyses are performed on site or off site:

e Retain one carbonless copy of the completed chain-of custody form in the field.

e Send one copy is sent to the PM (or designee)

e Send the original to the laboratory with the associated samples. Place the original (top, signed copy)
of the chain-of custody form inside a large Ziploc®-type bag taped inside the lid of the shipping cooler.
If multiple coolers are sent but are included on one chain-of custody form, send the form with the
cooler containing vials for volatile organic compound (VOC) analysis or the cooler with the air bill
attached. Indicate on the air bill how many coolers are included with that shipment.

An example of a chain-of-custody form is provided as Attachment C. After the samples are received at
the laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed
chain-of custody form (any discrepancies between the sample labels and chain-of custody form and any
other problems that are noted are resolved through communication between the laboratory point-of-
contact and the TtNUS PM). The chain-of custody form is signed and copied. The laboratory will retain
the copy, and the original becomes part of the samples' corresponding analytical data package.

53.1.4 Chain-of-Custody Seal

Attachment D is an example of a custody seal. The custody seal is an adhesive-backed label that is part
of a chain-of-custody process and is used to prevent tampering with samples after they have been
collected in the field and sealed in coolers for transport to the laboratory. Sign and date custody seals
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and affix them across the lid and body of each cooler (front and back) containing environmental samples
(see SOP SA-6.1). Obtain custody seals from the laboratory (if available) or purchase them from a
supplier.

5.3.15 Geochemical Parameters Log Sheets

Complete Field Analytical Log Sheets to record geochemical and/or natural attenuation field test results.
5.3.2 Hydrogeological and Geotechnical Forms

5.3.2.1 Groundwater Level Measurement Sheet

Complete a Groundwater Level Measurement Sheet for each round of water level measurements made
at a site.

5.3.2.2 Data Sheet for Pumping Test

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of
data must be recorded, often within a short time period. Use a Pumping Test Data Sheet to facilitate this
task by standardizing the data collection format for the pumping well and observation wells, and allowing
the time interval for collection to be established in advance.

5.3.2.3 Packer Test Report Form

Complete a Packer Test Report Form for each well at which a packer test is conducted.

5.3.2.4 Boring Log

Complete a Summary Log of Boring, or Boring Log for each soil boring performed to document the
materials encountered, operation and driving of casing, and locations/depths of samples collected. In
addition, if volatile organics are monitored on cores, samples, cuttings from the borehole, or breathing
zone, (using a photoionization detector [PID] or flame ionization detector [FID]), enter these readings on
the boring log at the appropriate depth. When they become available, enter the laboratory sample
number, concentrations of key contaminants, or other pertinent information in the "Remarks" column.
This feature allows direct comparison of contaminant concentrations with soil characteristics.

5.3.25 Monitoring Well Construction Details Form

Complete a Monitoring Well Construction Details Form for every monitoring well, piezometer, or
temporary well point installed. This form contains specific information on length and type of well riser pipe
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics.
This information is important in evaluating the performance of the monitoring well, particularly in areas
where water levels show temporal variation or where there are multiple (immiscible) phases of
contaminants. Depending on the type of monitoring well (in overburden or bedrock, stick-up or flush
mount), different forms are used.

5.3.2.6 Test Pit Log

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be
filled out by the responsible field geologist or sampling technician.
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5.3.2.7 Miscellaneous Monitoring Well Forms

Miscellaneous monitoring well forms that may be required on a project-specific basis include the
Monitoring Well Materials Certificate of Conformance and Monitoring Well Development Record. Use a
Monitoring Well Materials Certificate of Conformance to document all materials utilized during each
monitoring well installation. Use a Monitoring Well Development Record to document all well
development activities.

5.3.2.8 Miscellaneous Field Forms — Quality Assurance and Checklists

Miscellaneous field forms/checklists forms that may be required on a project-specific basis include the
following:

e Container Sample and Inspection Sheet — use this form when a container (drum, tank, etc.) is
sampled and/or inspected.

e QA Sample Log Sheet — use this form when a QA sample such as an equipment rinsate blank,
source blank, etc. is collected.

o Field Task Modification Request (FTMR) — use this form to document deviations from the project
planning documents. The FOL is responsible for initiating the FTMRs. Maintain copies of all FTMRs
with the on-site planning documents, and place originals in the final evidence file.

e Field Project Daily Activities Checklist and Field Project Pre-Mobilization Checklist — used these
during both the planning and field effort to ensure that all necessary tasks are planned for and
completed. These two forms are not requirements but are useful tools for most field work.

5.3.3 Equipment Calibration and Maintenance Form

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure the
proper operation and response of the equipment, to document the accuracy, precision, or sensitivity of
the measurements, and determine if correction should be applied to the readings. Some items of
equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer,
others by the user.

Each instrument requiring calibration has its own Equipment Calibration Log, which documents that the
manufacturer's instructions were followed for calibration of the equipment, including frequency and type
of standard or calibration device. Maintain an Equipment Calibration Log for each electronic measuring
device used in the field; make entries for each day the equipment is used or in accordance with
manufacturer recommendations.

5.4 FIELD REPORTS

The primary means of recording on-site activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation but are not easily used for tracking and reporting of progress.
Furthermore, the field logbook/notebooks remain on site for extended periods of time and are thus not
accessible for timely review by project management. Other reports useful for tracking and reporting the
progress of field activities are described below.
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54.1 Daily Activities Report

To provide timely oversight of on-site contractors, complete and submit Daily Activities Reports (DARS)
as described below.

5411 Description
The DAR documents the activities and progress for each day's field work. Complete this report on a daily
basis whenever there are drilling, test pitting, well construction, or other related activities occurring that

involve subcontractor personnel. These sheets summarize the work performed and form the basis of
payment to subcontractors. The DAR form can be found on the TtNUS intranet site.

5.4.1.2 Responsibilities

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and quantities of material entered are correct.

5.4.1.3 Submittal and Approval

At the end of the shift, the rig geologist must submit the DAR to the FOL for review and filing. The Daily
Activities Report is not a formal report and thus requires no further approval. The DARs are retained by
the FOL for use in preparing the site logbook and in preparing weekly status reports for submission to the
PM.

5.4.2 Weekly Status Reports

To facilitate timely review by project management, photocopies of logbook/notebook entries may be
made for internal use.

In addition to those described herein, other summary reports may also be contractually required.

All TtNUS field forms can be found on the company's intranet site at http://intranet.tthus.com under Field

Log Sheets.
6.0 LISTING OF FIELD FORMS ON THE TtNUS INTRANET SITE
e Boring Log

Container Sample and Inspection Sheet

Daily Activities Checklist

Daily Activities Record

Equipment Calibration Log

Field Task Modification Request

Field Analytical Log sheet - Geochemical Parameters
Groundwater Level Measurement Sheet
Groundwater Sample Log Sheet

Hydraulic Conductivity Test Data Sheet

Low Flow Purge Data Sheet

Bedrock Monitoring Well Construction (Stick Up)
Bedrock Monitoring Well Construction Flush Mount
Bedrock Monitoring Well Construction Open Hole
Confining Layer Monitoring Well Construction
Monitoring Well Development Record
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e Monitoring Well Materials Certificate of Conformance
e Overburden Monitoring Well Construction Flush Mount
e Overburden Monitoring Well Construction Stick Up
e Packer Test Report Form
e Pumping Test Data Sheet
e QA Sample Log Sheet
e Soil/Sediment Sample Log Sheet
e Surface Water Sample Log Sheet
e TestPit Log
¢ Field Project Pre-Mobilization Checklist
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY
START TIME: DATE:
SITE LEADER:
PERSONNEL.:
TtNUS DRILLER SITE VISITORS

WEATHER: Clear, 68°F, 2-5 mph wind from SE
ACTIVITIES:

Steam jenney and fire hoses were set up.

Drilling activities at well __ resumes. Rig geologist was . See
Geologist's Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21-
S4 collected; see sample logbook, page 42. Drilling activities completed at 11:50 and a
4-inch stainless steel well installed. See Geologist's Notebook, No. 1, page 31, and well
construction details for well

3. Drilling rig No.?2 steam-cleaned at decontamination pit. Then set up at location of
well

4, Well drilled. Rig geologist was . See Geologist's Notebook,
No. 2, page for details of drilling activities. Sample numbers 123-22-S1, 123-22-S2,

and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45.

5. Well was developed. Seven 55-gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was "sand free."

EPA remedial project manger arrives on site at 14:25 hours.

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit

8. Test pit dug with cuttings placed in dump truck. Rig geologist was
See Geologist's Notebook, No. 1, page 32, for details of test pit
activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to
shallow groundwater table, filling in of test pit __ resulted in a very soft and wet area. A
mound was developed and the area roped off.

9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader
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ATTACHMENT B

SAMPLE LABEL

Tetra Tech NUS, Inc. Project:
661 Andersen Drive Site:
Pittsburgh, 15220 Ie.
(412)921-7090 Location:
Sample No: Matrix:
Date: Time: Preserve:
‘Analysis:
Sampled by: Laboratory:
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ATTACHMENT D
CHAIN-OF-CUSTODY SEAL

eJnmeubis CUSTODY SEAL
21 ] Date
Tv3IS AQOL1SNO Signature

019611/P

Tetra Tech NUS, Inc.




Tt

Number Page
SA-7.1 1of16
STA N DA R D Effective Date Revision
01/28/2009 6
O P E RATI N G Applicability

TETRATECH PROCEDU RES Tetra Tech NUS, Inc.

Prepared
Earth Sciences Department

Subject DECONTAMINATION OF FIELD EQUIPMENT Approved

e :
Tom Johnston ' J’M

TABLE OF CONTENTS

SECTION PAGE

1.0 PURPOSE ...ttt ettt e e s et e e e ettt e e e et e e e e et b e e e e eabbe e e e anbbe e e e sbbeeesanbeeeeenees 2

2.0 SCOPE AND APPLICABILITY ittt ettt ettt e e st e e e s sttt e e e st e e e e srtaeeaesnsbeeeesssraeaens 2

3.0 LTI @ 1S 1 T Y = A PSPPSR 2

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS .....ooiiiiiiiie it 3

5.0 HEALTH AND SAFETY ittt ittt ettt e e sttt e e s sttt e e s st e e e s st be e e e snbbe e e s ennaeesennres 3

6.0 EQUIPMENT LIST it itiiie ettt ettt ettt e ettt e e e ettt e e e st e e e e et e e e e st e e e e e abeeeeesbeeeeeanbaeeensteeeeenees 3

7.0 PROCEDURES......coiiitiiie ittt ettt et e e e ettt e e e sttt e e e st be e e e e asbee e e e sataeeeaastbeeeeantbeeeeasbeeeansreeeeenees 4

7.1 Decontamination Pad Design/Construction Considerations.........cccccccceevvvcvvvvenennn. 5

7.1.1 Temporary Decontamination Pads ...........ccuuviiiiieiiiiiiiiiicce e e e e e 5

7.1.2 Decontamination Activities at Drill RIgS/DPT UNItS ........ccccvviiviiiee e 7

7.1.3 Decontamination Activities at Remote Sample LOCatioNS.............ooccvvvveeeeeeeeiisiiiieneeeenn. 7

7.2 Equipment Decontamination ProCeAUIES ........uuuiveieiiiiiciiiiiieee e e e 7

7.2.1 Monitoring Well Sampling EQUIPMENT..........uiiiiiiiiiie e 7

7.2.2 Downhole Drilling EQUIPMENT ........coiiiiiiiii ettt e e 9

7.2.3 Soil/Sediment Sampling EQUIPMENT .........oiiiiiii e 11

7.3 Contact WasSte/MAtEITAIS ........oiiiieiiiiiiiiie et e e e e e neaeee s 11

7.3.1 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments ......... 12

7.4 Decontamination EVAIUALION .......ccuuiiiiiiiei et 13
ATTACHMENTS

A INVESTIGATION-DERIVED WASTE LABEL......cccviiiiitiiecr e 15

019611/P Tetra Tech NUS, Inc.




Subject DECONTAMINATION OF FIELD Number Page
EQUIPMENT SA-7.1 2 0of 16
Revision Effective Date
6 01/28/2009
1.0 PURPOSE

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted
and/or accumulated on equipment. The purpose of this Standard Operating Procedure (SOP) is to
protect site personnel, the general public, and the environment while preserving or maintaining sample
integrity. It is further intended through this procedure to describe the steps necessary for proper
decontamination of drilling equipment, earth-moving equipment , chemical sampling equipment and field
operation and analytical equipment.

2.0 SCOPE AND APPLICABILITY

This procedure applies to all equipment used to provide access to/acquire environmental samples that
may have become contaminated through direct contact with contaminated media including air, water, and
soil. This equipment includes drilling and heavy equipment and chemical sampling and field analytical
equipment. Where technologically and economically feasible, single-use sealed disposable equipment
will be employed to minimize the potential for cross-contamination. This SOP also provides general
reference information on the control of contaminated materials.

Decontamination methods and equipment requirements may differ from one project to another. General
equipment items are specified in Section 6.0, but project-specific equipment must be obtained to address
the project-specific decontamination procedures presented in Section 7.0 and applicable subsections.

3.0 GLOSSARY

Alconox/Liguinox - A brand of phosphate-free laboratory-grade detergent.

Decontamination Solution - A solution selected/identified in the Health and Safety Plan or Project-Specific
Quality Assurance Plan. The solution is selected and employed as directed by the project chemist/health
and safety professional.

Deionized Water (DI) - Tap water that has been treated by passing through a standard deionizing resin
column. This water may also pass through additional filtering media to attain various levels of analyte-
free status. The DI water should meet College of American Pathologists (CAP) and National Committee
for Clinical Laboratory Standards (NCCLS) specifications for reagent-grade Type | water.

Potable Water - Tap water from any municipal water treatment system. Use of an untreated potable
water supply is not an acceptable substitute for tap water.

Pressure Washing - Process employing a high-pressure pump and nozzle configuration to create a high-
pressure spray of potable water. High-pressure spray is employed to remove solids from equipment.

Solvent — A liquid in which solid chemicals or other liquids are dissolved. The solvent of choice is
pesticide-grade isopropanol. Use of other solvents (methanol, acetone, or hexane) may be required for
particular projects or for a particular purpose (e.g., removal of concentrated waste) and must be justified
in the project planning documents. For example, it may be necessary to use hexane when analyzing for
trace levels of pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in
water, the equipment should be air dried prior to use. Solvents should not be used on PVC equipment or
well construction materials.

Steam Pressure Washing - A cleaning method employing a high-pressure spray of heated potable water
to remove various organic/inorganic chemicals from equipment.
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4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with
approved project plan(s) requirements.

Decontamination Personnel - Individuals assigned the task of decontamination. It is the responsibility of
these individuals to understand the use and application of the decontamination process and solutions as
well as the monitoring of that process to ensure that it is working properly. This is accomplished through
visual evaluation, monitoring instrument scanning of decontaminated items, and/or through the collection
of rinsate blanks to verify contaminant removal.

Field Operations Leader (FOL) - Responsible for the implementation of project-specific planning
documents. This includes on-site verification that all field activities are performed in compliance with
approved SOPs or as otherwise dictated by the approved project plan(s). The FOL is also responsible for
the completion and accuracy of all field documentation.

Site Safety Officer (SSO) - Exercises shared responsibility with the FOL concerning decontamination
effectiveness. All equipment arriving on site (as part of the equipment inspection), leaving the site, and
moving between locations is required to go through a decontamination evaluation. This is accomplished
through visual examination and/or instrument screening to determine the effectiveness of the
decontamination process. Improper or incomplete decontamination is sufficient to restrict equipment from
entering the site, exiting the site, or moving to a new location on the site until the objectives are
successfully completed.

General personnel qualifications for decontamination activities include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

e Familiarity with appropriate decontamination procedures.

5.0 HEALTH AND SAFETY

In addition to the health and safety issues and reminders specified in subsections of this SOP, the
following considerations and requirements must be observed as SOPs for field equipment
decontamination activities:

e |If any solvents or hazardous chemicals (e.g., isopropyl alcohol) are to be used in equipment
decontamination activities, the FOL must first obtain the manufacturer's/supplier's Material Safety
Data Sheet (MSDS) and assure that it is reviewed by all users (prior to its use), added to the site
Hazardous Chemical Inventory, and maintained on site as part of the project Hazard Communication
Program.

e Review and observe specific health and safety requirements (e.g., personal protective equipment
[PPE]) specified in the project-specific health and safety plan for this activity.

6.0 EQUIPMENT LIST

¢ Wood for decontamination pad construction, when applicable (see Section 7.1).
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e Tools for constructing decontamination pad frame, when applicable (see Section 7.1).

e Visqueen sheeting or comparable material to cover decontamination pad frame, when applicable
(see Section 7.1).

e Wash/drying racks for auger flights and drill/drive rods, when applicable (see Section 7.2).

o PPE as specified in the project health and safety plan.

e Soap and water for washing and rinsing.

o Deionized water for final rinsing.

e Solvents (e.g., pesticide-grade isopropanol) for rinsing (see applicable portions of Section 7.2).

e Tubs, buckets, etc. for containerizing rinse water (see applicable portions of Section 7.2).

e Sample bottles for collecting rinsate blanks (see Section 7.2).

e Calibrated photoionization detector (PID) or flame ionization detector (FID) to monitor
decontaminated equipment for organic vapors generated through the existence of residual

contamination or the presence of decontamination solvent remaining after the piece was rinsed.

e Aluminum foil or clear clean plastic bag for covering cleaned equipment (see applicable portions of
Section 7.2).

e Paper towels or cloths for wiping.
e Brushes, scrapers, or other hand tools useful for removing solid materials from equipment.

e Clear plastic wrap for covering or wrapping large decontaminated equipment items (see Section
7.2.2).

e Drum-moving equipment for moving filled waste drums (optional) (see Section 7.3).

e Drum labels for waste drums (see Attachment A).

7.0 PROCEDURES

The process of decontamination is accomplished through the removal of contaminants, neutralization of
contaminants, or isolation of contaminants. To accomplish this activity, preparation is required including
site preparation, equipment selection, and evaluation of the decontamination requirements and
processes. Site contaminant types, concentrations, and media types are primary drivers in the selection
of the types of decontamination and where it will be conducted. For purposes of this SOP, discussion is
limited to decontamination procedures for general environmental investigations.

Decontamination processes will be performed at the location(s) specified in project-specific planning
documents. Typical decontamination locations include the following:

e Temporary decontamination pads/facilities
e Sample locations
e Centralized decontamination pad/facilities
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e Combination of some or all of the above

The following discussion includes general considerations for the decontamination process. Specific
construction and implementation procedures will be as specified in the project-specific planning
documents and/or may be as dictated by site-specific conditions as long as the intent of the requirements
in the planning documents is met. This intent is to contain any residual fluids and solids generated
through the decontamination process.

7.1 Decontamination Pad Design/Construction Considerations

7.11 Temporary Decontamination Pads

Temporary decontamination pads may be constructed at satellite locations within the site area in support
of temporary work areas. These structures are generally constructed to support the decontamination of
heavy equipment such as drill rigs and earth-moving equipment but can be employed for smaller articles.
The purpose of the decontamination pad is to contain wash waters and potentially contaminated soil
generated during decontamination procedures. Therefore, construction of these pads should take into
account the following considerations:

e Site location — The decontamination site selected should be far enough from the work site to
maximize decontamination effectiveness while minimizing travel distance. The location of the
decontamination site shall be selected to provide, in the judgment of the FOL or FOL designee,
compliance with as many of the following characteristics as practicable:

- Well removed from pedestrian/vehicle thoroughfares.

- Avoidance of areas where control/custody cannot be maintained.

- Avoidance of areas where potential releases of contaminated media or decontamination fluids
may be compounded through access to storm water transport systems, streams, or other
potentially sensitive areas.

- Avoidance of potentially contaminated areas.

- Avoidance of areas too close to the ongoing operation, where cross-contamination may occur.

The selected decontamination site should include the following, where possible:

- Areas where potable water and electricity are provided.

Safety Reminder
When utilizing electrical power sources, either hard-wired or portable-generated sources,
ensure that:

- All power is routed through a Ground Fault Circuit Interrupter (GFCI).

- All power cords are in good condition (no physical damage), rated for the intended
energy load, and designated for outdoor use.

In situations where accomplishing these elements is not possible, it will be necessary to
implement a site electrical grounding program.
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- Areas where support activities such as removing decontamination waters soil and sediment are

possible without entering an active exclusion zone.

- Areas that offer sufficient size to carry out the specific decontamination sequence.

e Decontamination pad (decon pad) — The decon pad shall be constructed to meet the following

characteristics:

Size — The size of the pad should be sufficient to accept the equipment to be decontaminated as
well as permitting free movement around the equipment by the personnel conducting the
decontamination. The size should permit these movements utilizing pressure/steam washer
wands and hoses and minimizing splash due to work in close quarters.

Slope — An adequate slope will be constructed to permit the collection of water and potentially
contaminated soil within a trough or sump constructed at one end. The collection point for wash
waters should be of adequate distance that the decontamination workers do not have to walk
through the wash waters while completing their tasks. Because the pad will be sloped, place a
light coating of sand over the plastic to minimize potential slips and falls. See the text about
liners below.

Sidewalls — The sidewalls shall be at least 6 inches in height (or as high as possible if 6 inches is
not achievable) to provide adequate containment for wash waters and soil. If splash represents a
potential problem, splash guards should be constructed to control overspray. Sidewalls may be
constructed of wood, inflatables, sand bags, etc. to permit containment. Splash guards are
typically wood frames with Visqueen coverings to control overspray.

Liner — Depending on the types of equipment and decontamination method to be used, the liner
should be of sufficient thickness to provide a puncture-resistant barrier between the
decontamination operation and the unprotected environment. Care should be taken to examine
the surface area prior to placing the liner to remove sharp articles (sticks, stones, debris) that
could puncture the liner. Liners are intended to form an impermeable barrier. The thickness may
vary from a minimum recommended thickness of 10 mil to 30 mil. The desired thickness may be
achieved through layering materials of lighter construction. It should be noted that various
materials (rubber, polyethylene sheeting) become slippery when wet. To minimize this potential
hazard associated with a sloped liner, a light coating of sand shall be applied to provide traction
as necessary.

Wash/drying racks — Auger flights, drill/drive rods, and similar equipment require racks positioned
off of the ground to permit these articles to be washed, drained, and dried while secured from
falling during this process.

For decontamination of direct-push technology (DPT) equipment, the pad may be as simple as a mortar
tub containing buckets of soapy water for washing and an empty bucket to capture rinse waters.
Decontamination may be conducted at the rear of the rig to permit rapid tool exchange.

Maintenance — Maintain the decontamination area by:

Periodically clearing the work area of standing water, soil, and debris, and coiling hoses to aid in
eliminating slip, trip, and fall hazards. In addition, these articles will reduce potential backsplash
and cross-contamination.
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- Regularly changing the decontamination fluids to ensure proper cleaning and prevent cross-
contamination.

- PPE - Periodically evaluate the condition of, and maintain the decontamination equipment,
including regular cleaning of face shields and safety glasses. This is critical to ensuring the
safety of decontamination personnel and the integrity of the decontamination process, and it will
ensure that equipment is functioning properly.

7.1.2 Decontamination Activities at Drill Rigs/DPT Units

During subsurface sampling activities including drilling and DPT activities, decontamination of drive rods,
Macro Core Samplers, split spoons, etc. is typically conducted at an area adjacent to the operation.
Decontamination is generally accomplished using a soap/water wash and rinse utilizing buckets and
brushes. This area requires sufficient preparation to accomplish the decontamination objectives.

Buckets shall be placed within mortar tubs or similar secondary containment tubs to prevent splash and
spills from reaching unprotected environmental media. Drying racks shall be employed as directed for
temporary pads to permit parts to dry and be evaluated prior to use/reuse. Methodology regarding this
activity is provided in Section 7.2.

7.1.3 Decontamination Activities at Remote Sample Locations

When sampling at remote locations, sampling equipment such as trowels and pumps/tubing should be
evacuated of potentially contaminated media to the extent possible. This equipment should be wrapped
in plastic for transport to the temporary/centralized decontamination location for final cleaning and
disposition. Flushing and cleaning of single-use equipment such as disposable trowels, tubing, and
surgeon’s gloves may allow disposal of this equipment after visible soil and water remnants have been
removed.

7.2 Equipment Decontamination Procedures

The following represents procedures to be employed for the decontamination of equipment that may have
contacted and/or accumulated contamination through site investigation activities.

7.2.1 Monitoring Well Sampling Equipment

7.2.11 Groundwater sampling equipment — This includes pumps inserted into monitoring wells such
as bladder pumps, Whale pumps, and Redi-Flo pumps and reusable bailers, etc.

1. Evacuate to the extent possible, any purge water within the pump/bailer.

2. Scrub using soap and water and/or steam clean the outside of the pump/bailer and, if applicable, the
pump tubing.

3. Insert the pump and tubing/bailer into a clean container of soapy water. Pump/run a sufficient
amount of soapy water through the pump/bailer to flush out any residual well water. After the pump is
flushed, circulate soapy water through the pump to ensure that the internal components are
thoroughly flushed.

4. Remove the pump and tubing/bailer from the container

5. Rinse external pump components using tap water.

019611/P
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6. Insert the pump and tubing/bailer into a clean container of tap water. Pump/run a sufficient amount of
tap water through the pump/bailer to evacuate all of the soapy water (until clear).

CAUTION
Do not rinse PE, PVC, and associated tubing with solvents —

Use the procedures defined in the project-specific planning documents. If they are not
defined, contact the FOL for guidance. The solvent rinse described in Step 7 may be
omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to
remove organic materials.

7. If groundwater contains or is suspected to contain oil, grease, PAHs, PCBs, or other hard to remove
organic materials, rinse the equipment to be cleaned with pesticide-grade isopropanol.

8. Pass deionized water through the hose to flush out the tap water and solvent residue as applicable.
9. Drain residual deionized water to the extent possible.
10. Allow components of the equipment to air dry.

11. For bladder pumps, disassemble the pump and wash the internal components with soap and water,
then rinse with tap water, isopropanol, and deionized water and allow to dry. After the parts are dry,
conduct a visual inspection and a monitoring instrument scan to ensure that potential contaminants
and all decontamination solvent have been removed. Collect a rinsate blank in accordance with the
project-specific planning documents to ensure that the decontamination process is functioning as
intended. The typical frequency of collection for rinsate blanks is 1 per 20 field samples. In addition,
wipe samples or field tests such as UV light may be used.

12. Wrap pump/bailer in aluminum foil or a clear clean plastic bag for storage.

SAFETY REMINDER
Remember when handling powered equipment to disconnect the power source and

render the equipment to a zero energy state (both potential and kinetic) before opening
valves, disconnecting lines, etc.

7.2.1.2 Electronic Water Level Indicators/Sounders/Tapes

During water level measurements, rinsing the extracted tape and probe with deionized water and wiping
the surface of the extracted tape between locations is acceptable.  However, periodic full
decontamination should be conducted as follows:

1. Wash with soap and water
2. Rinse with tap water
3. Rinse with deionized water

NOTE
In situations where oil, grease, free product, other hard to remove materials are
encountered, probes and exposed tapes should be washed in hot soapy water. If probes

or tapes cannot be satisfactorily decontaminated (they are still stained, discolored, etc.),
they should be removed from service.
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7.21.3 Miscellaneous Equipment

Miscellaneous equipment including analytical equipment (water quality testing equipment) shall be
cleaned per manufacturers’ instructions. This generally includes wiping the sensor housing and rinsing
with tap and deionized water.

Coolers/shipping containers employed to ship samples are received from the laboratory in a variety of
conditions including marginal to extremely poor. Coolers shall be evaluated prior to use for the following:

e Structural integrity — Coolers missing handles or having breaks in the outer housing should be
removed and not used. Notify the laboratory that the risk of shipping samples in the cooler(s)
provided is too great and request a replacement unit.

o Cleanliness — As per protocol, only volatile organic samples are accompanied by a trip blank. If a
cooler’s cleanliness is in question (visibly dirty/stained) or if there are noticeable odors, the cooler
should be decontaminated prior to use as follows:

1. Wash with soap and water
2. Rinse with tap water
3. Dry

If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping
container and ask the cooler provider (e.g., the analytical laboratory) to provide a replacement unit.

7.2.2 Downhole Drilling Equipment

This includes any portion of the drill rig that is over the borehole, including auger flights, drill stems, rods,
and associated tooling that would extend over the borehole. The following procedure is to be employed
prior to initiating the drilling/sampling activity, then between locations:

CAUTION
Exercise care when using scrapers to remove soil and debris from downhole drilling

equipment. Inadvertent slips of scrapers have resulted in cuts, scrapes, and injured
knuckles, so use scrapers carefully when removing soil from these items.

1. Remove loose soil using shovels, scrapers, etc.

2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure
washing, remove visible dirt/soil from the equipment being decontaminated.

CAUTION
In Step 3, do not rinse PE, PVC, and associated tubing with solvents. The appropriate
procedures should be defined within the project-specific planning documents. If they are
not defined, contact the FOL for guidance. The solvent rinse described in Step 4 may be
omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to
remove organic materials.

3. Rinse the equipment with tap water, where applicable (steam cleaning and pressure washing
incorporate rinsing as part of the process).
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4. If the equipment has directly or indirectly contacted contaminated sample media and is known or
suspected of being contaminated with oil, grease, PAHs, PCBs, or other hard to remove organic
materials, rinse equipment with pesticide-grade isopropanol

5. To the extent possible, allow components to air dry.

6. If the decontaminated equipment is to be used immediately after decontamination, screen it with a
calibrated photoionization detector (PID)/flame ionization detector (FID) to ensure that all
contaminants and possible decontamination solvents (if they were used) have been adequately
removed.

7. Wrap or cover equipment in clear plastic until it is time to be used.

SAFETY REMINDER
Even when equipment is disconnected from power sources, dangers such as the
following may persist:

Falls - An auger flight standing on its end may fall and injure someone. Secure all loose
articles to prevent heavy articles from falling onto people or equipment.

Burns - Steam cleaner water is heated to more than 212 °F and exhibits thermal energy
that can cause burns. Prevent contact of skin with hot water or surfaces.

High water pressure - Pressure washer discharge can have 2,000 to 4,000 psi of water

pressure. Water under this amount of pressure can rupture skin and other human
tissues. Water at 4,000 psi exiting a 0° tip can be dangerous because of its relatively
high cutting power. The exit velocity and cutting power of the water are reduced when
exiting a 40° fan tip, but damage to soft tissues is still possible.

In general, follow the rules below to avoid injury, equipment damage, or incomplete decontamination:

1. Read the operating manual and follow the manufacturers’ recommended safety practices before
operating pressure washers and steam cleaners.

2. Never point the pressure washer or steam cleaner at another person or use to clean your boots or
other parts of your body. Water lacerations and burns may appear to be minor at first but can be life
threatening. Do not attempt to hold small parts in your hand while washing them with high-
temperature or high-pressure water.

3. Always wear PPE as specified in the HASP such as:

- Hard hat, safety glasses, splash shield, impermeable apron or splash suit, and hearing
protection. Remember that excessive noise is a hazard when operating gas-powered engines
and electrically driven pressure washers. PPE will be identified in your project specific planning
documents.

4. |Inspect each device before use. An inspection checklist will be provided in the project-specific
planning documents. If it is a rented device, safety measures are typically provided by the vendor. In
all cases, if you are not familiar with the operation of a pressure washer/steam cleaner, do not
operate it until you obtain and thoroughly review operating instructions and recommended safety
practices.

5. Do not modify equipment unless the manufacturer has approved the modifications.
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7.2.3 Soil/Sediment Sampling Equipment

This section applies to soil sampling equipment including but not limited to hand augers, stainless steel
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc.

1. Remove all loose soil from the equipment through manual means.

2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure
washing, remove visible dirt/soil from the equipment.

3. Rinse the equipment with tap water.

CAUTION
Do not rinse PE, PVC, and associated tubing with solvents. The appropriate procedures
should be defined within the project-specific planning documents. If they are not defined,
contact the FOL for guidance. The solvent rinse described in Step 4 may be omitted if
groundwater does not contain oil, grease, PAHs, PCBs, or other hard to remove organic
materials.

4. If the equipment is contaminated or suspected to be contaminated with oil, grease, PAHs, PCBs, or
other hard to remove organic materials, rinse the equipment with pesticide-grade isopropanol.

5. Rinse the equipment with deionized water.

6. To the extent possible, allow components to air dry.

7. If the equipment is to be used immediately after decontamination, screen it with a calibrated PID/FID
to ensure that all solvents (if they were used) and trace contaminants have been adequately
removed.

8. After the equipment has dried, wrap it in aluminum foil for storage until use.

Dredges employed in sediment sampling are typically decontaminated as follows:

o Remove the sediment sample from the sampling device

o |f sufficient associated surface water is available at the sampling site, place the dredge in the water
and flush to remove visible sediment.

e Extract the dredge and wash it in soap and water per the project-specific planning documents.

CAUTION
When handling dredges, the primary safety concern is trapping fingers or extremities in
the larger dredge samplers within the jaws or pinch points of the mechanical jaws. Keep
hands, fingers, and extremities away from these pinch and compression points. Either
handle the device by the rope or preferably lock the jaws in place to control the potential
for closing during maintenance and/or cleaning.
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7.3 Contact Waste/Materials

During the course of field investigations, disposable/single-use equipment becomes contaminated.
These items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.), and broken sample
containers.

With the exception of the broken glass, single-use articles should be cleaned (washed and rinsed) of
visible materials and disposed as normal refuse. The exception to this rule is that extremely soiled
materials that cannot be cleaned shall be containerized for disposal in accordance with applicable
federal, state, and local regulations.

731 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments

NOTE

Requirements for waste storage may differ from one facility to the next. Facility-specific I
directions for waste storage areas will be provided in project-specific documents, or

separate direction will be provided by the Project Manager.

Assume that all investigation-derived waste (IDW) generated from decontamination activities contains
the hazardous chemicals associated with the site unless there are analytical or other data to the
contrary. Waste solution volumes could vary from a few gallons to several hundred gallons in cases
where large equipment required cleaning.

Where possible, use filtering systems to extend the use of water within a closed system wash unit to
recycle water and to reduce possible waste amounts.

NOTE
Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent

containers) that can be sealed until ultimate disposal at an approved facility.

Label waste storage containers appropriately labeled (see Attachment A).

Ensure that the IDW storage area is configured to meet the following specifications to permit access
to the containers and to conduct spill/leak monitoring, sampling, and extraction when the disposal
route is determined:

- Enclose areas accessible by the general public using construction fencing and signs.

- Stored materials in 55-gallon drums on pallets with four (or fewer) drums per pallet.

- Maintain the retaining bolt and label on the outside of storage containers where readily visible.

- Provide at least 4 feet of room between each row of pallets to allow access to containers for
sampling, drum removal, and spill response.

- As directed in project-specific planning documents, maintain an IDW Inventory List and provide
the list to the site Point of Contact at the termination of each shift.

- Maintain spill response equipment at the IDW storage area in case it is required for immediate
access.
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Where possible, use equipment for moving containers.
manipulate containers.

Where not possible, obtain help to
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CAUTION

Each container of water can weigh up to 490 pounds. Each 55-gallon drum of wet soil
can weigh more than 750 pounds. Fill drums and temporary containers to 80 percent
capacity to minimize spill and handling difficulties. Use drum carts to move filled drums.

See safe lifting techniques provided in Section 4.4 of the Tetra Tech NUS, Inc. Health
and Safety Guidance Manual.

When placing drums, keep your fingers out of pinch and smash points such as between
the drums. In some cases such as well development and/or purge water, you can place
the drums to be filled on the pallet and transport materials in smaller easier to handle
containers.

7.4 Decontamination Evaluation

Upon decontamination of equipment, determine the effectiveness of the decontamination process in the
following manner:

e Visual evaluation — A visual evaluation will be conducted to ensure the removal of particulate matter.
This shall be done to ensure that the washing/rinsing process is working as intended.

¢ Instrument Screening — A properly calibrated PID/FID should be used to evaluate the presence of site
contaminants and solvents used in the cleaning process. The air intake of the instrument shall be
passed over the article to be evaluated. Avoid placing the instrument probe into residual waters. A
PID/FID reading greater than the daily established background level requires a repeat of the
decontamination process, followed by rescreening with the PID/FID. This sequence must be
repeated until no instrument readings greater than the daily established background level are
observed. It should be noted that the instrument scan is only viable if the contaminants are
detectable within the instrument’s capabilities.

NOTE
When required by project-specific planning documents, collection of rinsate blanks (see

next step) shall be completed without exception unless approval to not collect these
samples is obtained from the Project Manager.

e Collection of Rinsate Blanks — It is recommended that rinsate samples be collected to:

- Evaluate the decontamination procedure representing different equipment applications (pumps
versus drilling equipment) and different decontamination applications.

- Single-use disposable equipment — The number of samples should represent different types of
equipment as well as different lot numbers of single-use articles.

- The collection and the frequency of collection of rinsate samples are as follows unless specified
differently in the project-specific planning documents:

e Per decontamination method
e Per disposable article/batch number of disposable articles
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NOTE

change.

It is recommended that an initial rinsate sample be collected early in the project to
ensure that the decontamination process is functioning properly and to avoid using a
contaminated batch of single-use articles. It is recommended that a follow-up sample be
collected later during the execution of the project to ensure that those conditions do not

Rinsate samples collection may be driven by types of and/or levels of contaminant.
Difficult to remove contaminants, oils/greases, some PAHS/PCBs, etc. may also support
the collection of additional rinsates due to the obvious challenges to the decontamination

process. This is a field consideration to be determined by the FOL.
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