- f - . . - ' . . N
~ - * B . - » . . W . R
. - - : . 1o
‘ - - . - < - " B - . - M
n . P . .
1 - - . . s
- . ; - R - o

N62661 AR.001730
" : - . NAVSTA NEWPORTRI
L o o 5090 3a

DRAFT;

Technlcal Memorandum -

,Record Review and Field Samplmg Plan

| .er ,'

Coddlngton Cove Rubble F|II Area
(Study Area 04)

Naval Statlon Newport
Newport Rhode Island

Engmeerlng Fleld ActIVIty Northeast

Naval Facility Engmeermg Command
IR Contract Number N62467-94- D 0888

 Contract Task Order 0842 S
LcolasY

v ' . J—
A . f
- i
'
- * ¢

 TETRA TECH NUS, INC. -,

May 20.04,



W5204310D

TECHNICAL MEMORANDUM
RECORD REVIEW AND FIELD SAMPLING PLAN

FOR

CODDINGTON COVE RUBBLE FILL AREA

(STUDY Aru:A 04)

NAVAL STATION NEWPORT
NEWPORT, RHODE ISLAND

COMPREHENSIVE LONG-TERM
ENVIRONMENTAL ACTION - NAVY (CLEAN) CONTRACT

Submitted to:
Engineering Field Activity Northeast
Environmental Branch (Code EV2)
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop #82
Lester, Pennsylvania 19113-2090

Submitted by:
Tetra Tech NUS, Inc.
600 Clark Avenue, Suite 3
King of Prussia, Pennsylvania 19406-1433

Contract Number N62467-94-D-0888
Contract Task QOrder 0842

May 2004

PREPARED UNDER THE DIRECTION OF: APPROV /w{ UBMISSION BY:

JW”

“JOHN J. TREPANOWSKJ’ P.E.
PROJECT MANAGER PROGRAM MANAGER
TETRA TECH NUS, INC. TETRA TECH NUS, INC.

WILMINGTON, MASSACHUSETTS KING OF PRUSSIA, PENNSYLVANIA



TETRA TECH NUS, INC.

55 jonspin Read = Wilmington, MA 01887-1020

Tel 9786587699 » Fax 978.658.7870 » wwawietratechcom

C-NAVY-05-04-1710W

May 11,2004 | | | )m©© PY’

Project Number N5152

Mr. Curtis Frye

Remedial Project Manager

EFA Northeast, Naval Facilities Engineering Command
10 industrial Highway, Mail Stop 82

Lester, Pennsyivania 19113

Reference: CLEAN Contract No. N62467-94-D-0888
Contract Task Order No. 0842 '

Subject: Technical Memorandum — Records Review and Field Sampling Plan
. Coddington Cove Rubble Fill Area, SA-04
Naval Station Newport, Newport Rhode island

Dear Mr. Frye:

Enclosed for your information, you will find four copies of the Technical Memorandum for the site |
referenced above. The sampling effort described within this document is intended to be an accelerated |
“first look” at this site, being conducted to prioritize work at NAVSTA sites.

As noted by the distribution list below, this documen{ has been provided to the IR Program group for their
information as well. Although it is provided as a "Draft”, we do not anticipate a {echnical review or
comments at this time, as discussed at the RPMs meeting on January 21, 2004. ‘

Please be advised that we have scheduled field investigations at the site for the wéek of May 17-21,
2004. If you have any questions regarding this material, please do not hesitate to contact myself or Deb
Chisholm, here in this office. : ' . ‘

“Very truly yours, i /

Stepheh S. Parker, LSP ~ >
Project Manager :
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1.0 INTRODUCTION

This Technical Memorandum has been prepared under the Comprehensive Long-term Environmental
Action Navy (CLEAN) Contract No. N62467-94-D-0838, Contract Task Order (CTO) 842. Under this '
CTO, a Record Review and Field Sampling Plan for the Coddington Cove Rubbie Fill Area (CCRF) Area |
(Study Area 04), located at Naval Station Newport (NAVSTA Newport) in Middietown, Rhode Island are
fo be conducted by Tetra Tech NUS, Inc. (TtINUS) on behalf of the Navy. This document has been
prepared to fulfill this requirement.

1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES

The project objective will address the initial characterization of waste materials and investigate the 3
nafure and extent of contaminants (if any) that are present on the CCRF Area by gathering preliminary |
information on the soil and groundwater conditions through a focused investigation program. To date,
analytical data have not been collected for this site. According to the Initial Assessment Study (IAS) |
(Envirodyne, 1983) the site was a disposal area for inert rubble materials including concrete, asphait, |
metal, slate, wood, brush and a small amount of ash from 1978 to 1982. The findings of this field
investigation will assist in determining whether further action is required at the CCRF Area and prioritize
this site with the other NAVSTA Newport Installation Restoration program sites accordingly.

1.2 PROJECT DELIVERABLES
Project deliverables to be submitted during this project will include:

- Technical Memorandum: Record Review and Field Sampling Plan.
- Technical Memorandum: Sampling Results and Recommendations.

W5204310D 1-1 CTO 842
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2.0 BACKGROUND INFORMATION

21 SITE DETAILS

The CCRF Area covers an area less than eight acres and is located approximately 25 miles south of |
Providence, Rhode Island on Aquidneck Island at Naval Station Newport (NAVSTA Newporf). The site \‘
bisects the Newport/Middietown, Rhode Island town.line and is located on the north and west side of
Coddington Highway. Figure 2-1 presents the location of the CCRF Area. A map of the site is provided |
as Figure 2-2.

As depicted on Figure 2-2, CCRF Area is located between Coddington Highway to the south and east
and a railroad track running parallel to Defense Highway to the west. Derecktor Shipyard (Study Area |
19) is just northwest of the site and beyond which is Coddington Cove and Narragansett Bay. A secure, ;
fenced storage area is located directly north of the site and the Defense Automated Printing |
Service/Supply Department (Building 47) is to the east. A Navy housing development abuts the south
and west boundary of the CCRF Area. |

According 1o a site reconnaissance conducted in March 2004, the site is completely vegetated and
ranges from grass to thornscrub in the south and western sections of the site, to light wooded vegetation
in the north and east. Along the stream is a low-lying wet area with vegetation typical of a stream -
environment. A fence borders the site to the north, east, west, and south-east. Access to the site is not
restricted from the south-west (Figure 2-2). |

2.2 RECORDS SEARCH

A preliminary records search o further identify materials that may have been disposed in the CCRF
Area, the amount and location of the disposed materials, and potential up-gradient sources to the site
has been conducted to direct initial fieldwork. The records search included a search and review of Navy
and TINUS data sources. Aeriai photographs obtained from the Rhode Island Department of
Administration, Division of Planning were reviewed in an effort to determine where fill was disposed so
test pit locations can target these areas. Review of Rhode island Department of Environmental
Management (RIDEM) data sources will be conducted as part of field investigation activities.

Limited information is available regarding the iand use record of the CCRF Area. According to the Initial
Assessment Study (IAS) (Envirodyne, 1983), the site was a disposal area for inert rubble materials
including concrete, asphalt, metal, slate, wood, brush and a small amount of ash from 1978 to 1982.
Reviewed records do not indicate additional land use practices.

W5204310D 2-1 CTO 842
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In an aerial photograph dated 1951-1952, provided by the Rhode Island Department of Administration,
Division of Planning, a stream appears to flow from the southeast to the northwest end of the site before
pooling along the northern corner, adjacent to the railroad track. The western half of the site is densely
vegetated in this photograph. The area bordering the railroad track and the pond appear to be less
vegetated. Due to the clarity of the photograph, it is difficult to determine what activities, if any, may
have occurred in this area. Figure 2-3 presents the 1951-1952 aerial photograph.

The aerial photograph from 1985, presented as Figure 2-4, shows two possible fill areas‘which are
identified on the figure. A visible dirt drive extends from Coddington Highway to each suspected fill area.
The fill areas are located adjacent to each other, in the center of the site and are approximately the same
size. The areas encompass an estimated 900 square feet. Distinct mounds are visible in the northeast
fill area along the northern edge. The remainder of the site appears to be vegetated in this photograph.

The pond is present though noticeably smaller, and there are fewer visible tributaries transecting the site.

According to the aerial photograph from 1981, presented as Figure 2-5, the southern fill area identified in
the 1965 photograph is no longer visible, as vegetation covers this area. The fill area to the north is still
evident, though the extent has shifted further north. This fill area, identified on Figure 2-5, has an
estimated size of 500 square feet. The pond is not present in this photograph and minimal vegetation is
evident in the vicinity to the north of the fill area. Grass appears to cover the southern side of the site.
Developrhent along the southern boundary of CCRF Area and the scutheastemn side of Coddington
Highway across from the site is evident in this photograph,

Minimal changes to the site are evident in the 1992, 1996 and 1997 aerial photographs. The aerial
photograph from 1997 is presented as Figure 2-6. These views show the entire site fo be vegetated.
Grass covers the southern third of the site while larger more dense vegetation is evident in the novth.
The pond is not visible in any of these photographs. The pond area in the 1951-1952 photograph and the
area directly adjacent to the railroad track have a noticeably different vegetation coloring. This coloring
and the absence of the pond indicate that this area may have been filled in with the aforementioned
demolition type materials from 1978 through 1982, though this is unconfirmed in available aerial
photographs.

Three structures which were part of the Navy housing development immediately abutting the CCRF Area
to the south are no longer present in the 1997 aerial photograph. These structures were present in the
1992 and 1996 photographs. Minimal changes in development of the area southeast of Coddington
Highway and across from the site are evident.

W5204310D 2-4 CTO 842




SA-04
|{CODDINGTON COVE
RUBBLE FILL AREA

AERIAL PHOTO - 1951-1952

CCRF AREA — TECHNICAL MEMORANDUM:
RECORD REVIEW AND FIELD SAMPLING PLAN

NAVSTA NEWPORT — NEWPORT, RHODE ISLAND

FIGURE 2-3

TETRA TECH NUS, INC.
DRAWN BY: D.W. MACDOUGALL | REV.: 0
CHECKED BY: L. SEYDEWITZ DATE: MAY 3, 2004 55 Jonspin Road Wilmington, MA 01887
SCALE: NONE ASED. DWG\5152\0471\FIG_2—-3.0WG (978)658—7899
W5204310D 2-5

CT0 842



COVE

JAREAS OF
SUSPECTED FILL

AERIAL PHOTO — 1965 FIGURE 2—4
CCRF AREA — TECHNICAL MEMORANDUM:
RECORD REVIEW AND FIELD SAMPLING PLAN

NAVSTA NEWPORT — NEWPORT, RHODE ISLAND TETRA TECH NUS, INC.
DRAWN BY: D.W. MACDOUGALL REV.: 8]

CHECKED BY: L. SEYDEWITZ DATE: MAY 3, 2004 55 Jonspin Road Wilmington, MA 01887
SCALE: AS NOTED A%BR. DWG\5152\0471\FIG_2—4.DWG (978)658-7899

w5204 310D 2—6

C70 842




SA—-04
CODDINGTON COVE |
RUBBLE FILL AREA

AERIAL PHOTO — 1981 FIGURE 2-5
CCRF AREA — TECHNICAL MEMORANDUM:
RECORD REVIEW AND FIELD SAMPLING PLAN
NAVSTA NEWPORT — NEWPORT, RHODE iSLAND TETRA TECH NUS, INC.
DRAWN BY: D.W. MACDOUGALL REV.: 0
CHECKED BY: L. SEYDEWITZ DATE: MAY 3, 2004 55 Jonspin Road Wilmington, MA 01887
SCALE: AS NOTED ASAR. DWG\5152\0471\FIG_2—5.DWG (978)658-7899
Ww5204310D

2-7 CTO 842




SA—04
CODDINGTON COVE
RUBBLE FILL AREA

AERIAL PHOTO — 1997 FIGURE 2-6
CCRF AREA — TECHNICAL MEMORANDUM:
RECORD REVIEW AND FIELD SAMPLING PLAN

NAVSTA NEWPORT — NEWPORT, RHODE ISLAND TETRA TECH NUS, INC.
DRAWN BY: D.W. MACDOUGALL REV.: 0

CHECKED BY: . SEYDEWITZ DATE: MAY 3, 2004 55 Jonspin Road Wilmington, MA 01887
SCALE: AS NOTED ACAD. Dwe\5152\0471\FIG_2—6.0WG (978)658-7899
w5204310D 2-8

CTO 842




DRAFT

3.0 FIELD SAMPLING PLAN

The objective of this initial investigation is to characterize the waste materials disposed of at the CCRF
Area and determine if hazardous materials may have been released to the environment. The analytical

data generated from this sampling effort will be used by the Navy to determine whether further study IS

necessary at this site and if so, the priority it has with the other NAVSTA Newport sites.

The sampling activities are detailed in the following sections.

3.1 MOBILIZATION/DEMOBILIZATION

As part of mobilization activities, technical specifications for brush clearing, excavating test pits,

disposing of investigation-derived waste (IDW) and laboratory analysis subcontracts will be prepared and

issued. Required field equipment and supplies will be ordered and mobilized to the site. Field team

members will review this Field Sampling Plan (FSP), the Health and Safety Plan (provided under

separate cover), applicable Standard Operating Procedures (SOPs, included as Appendix A), and !

applicable subcontract specifications. A field team orientation meeting will be conducted prior to

initiating the fieldwork to familiarize personnel with site health and safety requirements and the scope of?

the field activities. The mobilization date will be coordinated with NAVSTA Newport personnel a

minimum of one week in advance of the proposed mobilization date. Upon completion of field activities,

demobilization activities will be conducted, including disposing of IDW, finalization of field

documentation and submittal of all field documents to the project file.

3.2 TEST PIT EXCAVATION

A total of 10 test pits will be excavated in areas of suspected fill, as determined in the review of records
and aerial photographs. Prior to excavation, the identified locations will be inspected for evidence of
waste materials including, soil mounds, stressed vegetation and visible rubble. Test pits will be located |
at these areas, if identified. If no such areas are determined during the initial inspection, the 10 originally 1
planned test pits will be excavated in their proposed locations. Figure 2-2 presents the proposed |

locations of test pits.

A significant amount of small wooded vegetation exists on the CCRF Area. Any vegetation preventing |
physical access to each test pit location will be cut level with the ground surface, and chipped or |

removed from the CCRF Area by a TtNUS subcontractor. In addition, pertinent features, such as any
overhead and subsurface utilities, and other potential hazards will be reviewed with Navy personnel with

respect to planned excavation activities.

W5204310D 3-1 CTO 842
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Test pits will be excavated using a either a back-hoe or excavator to identify the presence and extent of
wastes and other debris, and to collect soil and/or groundwater samples for laboratory analysis. Test pits
will be excavated by a subcontractor to TtNUS operating under the site-specific Health and Safety Plan.
and supervised by a TtNUS representative. :

Excavated material will be returned to the pits as backfill. Obvious forms of contamination (drums,

sludges, etc.) will be separated out, if found, and disposed of appropriately.

All test pits will be excavated to a depth of the reach of the excavator (approximately 15 to 18 feet below“
grade), the top of bedrock, top of groundwater, or until the excavation begins to collapse, as determined
by the TtNUS engineer/geologist supervising the excavation. Since the fill reportedly consists of material
containing concrete, asphalt, metal, slate, wood, brush and a small amount of ash, it is anticipated that%
natural soils should be visually identifiable. The depth of fill from the ground surface is unknown. After
samples have been collected, and the pit has been photographed and videotaped, the pit will be
backfilled to the original grade. If a large quantity of foreign material (drums, tanks, etc) are encountered
that cannot be replaced into the test pit, clean fill will be provided for make-up material, and the foreign

material will be removed from the site in accordance with local, state, and federal regulations.

A log of each test pit will be maintained by the field geologist to describe lithologies encountered, |
characterize soil utilizing the Unified Soil Classification System (USCS), identify depth of geologic§
contacts, water levels, sample depths, bedrock characteristics, and any other pertinent observations%
made during excavation. Test pit logs will also include information on sample number, type, and depth

and headspace screening results. An example of a test pit log is included in Appendix B.

Some of the test pit activities may be proximal to streams and wetland areas, and may fall under the -
Rhode Island Freshwater Wetlands Act jurisdiction. The RIDEM Department of Water Resources will be
notified of the work to be performed, and their concerns will be addressed prior fo initiation of this work. |
Any impacts to these sensitive areas will be minimized to the greatest extent possible. Test piti
excavation subcontractors will be required to install erosion and sedimentation control measures at each
test pit location which may impact the sensitive environments. Any work activities which may impact
these areas will fall under Sections 6.01 (Exempt Activities) and 6.14 (Monitoring and Research |
Activities) of the Rhode Island Rules and Requlations Governing the Administration and Enforcement of
the Freshwater Wetlands Act (RIDEM, 1998, amended 2001).

W5204310D 3-2 CTO 842
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3.3 SAMPLE COLLECTION

The objective of the sample collection is to characterize the waste materials disposed at the CCRF Area
and determine if hazardous materials may have been released to the environment. Samples will be

coliected from 10 test pits and analyzed for Target Compound List (TCL) organics (including volatile .
organic compounds (VOCs) and semivolatile organic compounds (SVOCs), pesticides, polychlorinated .
biphenyls (PCBs), gas range organics/diessl range organics (GRO/DRQ) and Target Analyte List (TAL)
metals analyses. Table 3-1 presents a summary of Field and Quality Control (QC) samples, and
Table 3-2 presents the analytical methods, volume and preservatives required. Samples will be

containerized in the following order: VOCs/GRO/percent moisture, SVOCs, TAL metals, and DRO.

¢

An estimated two (soil or groundwater) samples will be collected from each test pit at depths to be
determined based on field observations after the excavation has been completed. Location of samples -

within test pits will be selected from suspected impacted areas, based on visual observations such as
staining and/or VOC/SVOC screening readings, etc. Specifically, if visual or screening evidence of :
contamination is encountered, a soil sample will be collected from within the suspected fill in addition to
a groundwater sample (if groundwater is encountered). If there is observed potential contamination to

the groundwater (e.g., a sheen), a groundwater sample will be collected in addition to a soil sample from

soils directly above the depth of groundwater saturation.

If no visual or screening evidence of potential areas of contamination are observed, then only one soil |

sample will be collected from the test pit such that the sample will be a composite from each wail of the
pit. All soils will be collected from the center of the excavator bucket using hand tools. With the
exception of soil samples for VOC and GRO analysis, soils will be placed in a stainless steel bowl and
homogenized prior to being split into the appropriate sample containers for laboratory analyses.

Soil samples for VOC and GRO analysis will be collected using an EnCore™® sample device in

accordance with the manufacturers’ instructions, and the SW846 Method 5035A, July 2002. The

following procedure should be followed:
1. Label four EnCore™® samplers (two for the VOC analysis and two for the GRO analysis).
2. Attach a reusable T-handle that serves to assist in pushing the sampler into the soil to the
EnCore™® sample device. Once the soil sample is coliected, attach an airtight sealing cap,

creating a self-contained package.

3. Pack the samples with ice and ship to the laboratory.

W5204310D 3-3 : , CTO 842
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TABLE 3-1
ESTIMATED NUMBER OF FIELD AND QUALITY CONTROL SAMPLES
TECHNICAL MEMORANDUM: RECORD REVIEW AND FIELD SAMPLING PLAN
CODDINGTON COVE RUBBLE FILL AREA
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

¥-€

Zr8 01D

FIELD SOURCE TRIP
DUPLICATES RINSATE BLANKS (1 BLANKS TOTAL
SAMPLE FIELD (1 PER 10 BLANKS | PER WATER (1 PER QUANTITY®
TYPE MEDIA ANALYSIS SAMPLES FIELD SOURCE SHIPMENT)
SAMPLES) PER EVENT)
Soils TCLVOCs 10 1 1 1 1 14
(minimum TCL SVOCs 10 1 1 1 0 13
number of TAL Metals 10 1 1 1 0 13
samples) GRO/DRO 10 1 1 1 0 13
Test Pit Excavation Pest/PCB 10 1 1 1 0 13
Groundwater TCL VOCs 10 1 1 0 1 13
{(maximum TCL 8VOCs 10 1 1 0 0 12
number of TAL Metals 10 1 1 0 0 12
samples) GRO/DRO 10 1 1 0 0 12
Pest/PCB 10 1 1 0 0 12
(1) One rinsate biank per type of tool or sampling procedure used.
(2) In order to accommodate laboratory quality control analyses (i.e., matrix spike, matrix spike duplicate, laboratory duplicate) the field crew will provide multiple aliguots of samples (as

applicable) with a frequency of ohe per 20 samples of similar matrix.

14vyad
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TABLE 3-2
SAMPLE CONTAINER, PRESERVATIVE, AND HOLDING TIME REQUIREMENTS
TECHNICAL MEMORANDUM: RECORD REVIEW AND FIELD SAMPLING PLAN

CODDINGTON COVE RUBBLE FILL AREA
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE USEPA/
MEDIUM ANALYSIS SAMPLE GONTAINER PRESERVATIVE HOLDING TIME NT_'E?/‘;E&}O
Soils TCL VOCs (SW 836-5035A, EnCore™® sample Cool to 4°C 48 Hours Unpreserved/14 Days I\
8260B) and GRO device (Analysis)
TCL SVOCs (SW846 8270) 8 oz wide mouth jar Cool to 4°C 7 Days (Extraction) v
TAL Metals (SW846, 6010B) 4 oz wide mouth jar Cool to 4°C Hg 28 Days, Others 6 months v
DRO (8W846 8015B modified) 8 oz wide mouth jar Cool to 4°C 28 days 1
Percent Moisture 2-o0z glass jar - Cool to 4°C 14 days analysis i
Pest/PCB (SW846 8081/8082) 8 oz wide mouth jar Cool to 4°C 7 Days (Extraction) v
Groundwater | TCL VOCs (SW846, 8260B) 2 - 40 ml VOA vials HCl to pH <2/Cool to 4°C 14 Days (Analysis) I\
TCL SVOCs (8W846-8270) 80 oz amber bottle Cool to 4°C 7 Days (Extraction) v
TAL Metals (SW846-60108B) 1 liter PE bottle/ 1 liter PE } HNOs to pH <2/HNG5 to pH Hg 28 Days, Cthers, 8 months/ v
DRO/GRO (SW846 8015B bottle <2 Hg 28 Days, Others, 6 months v
modified) , 2-40 ml VOA vials HCl to pH <2/Cool to 4°C 14 Days (Analysis) v
Pest/PCB (SVWW846 8081A/8082) 80 oz amber bottle Cool to 4°C 7 Days (Extraction) v

(1) USEPA and Naval Facilities Engineering Service Center Data Quality Objectives for laboratory data deliverables (see text)
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Headspace screening for VOC compounds will be conducted using both a flame ionization detector (FiD)
monitoring instrument and a photoionization detector (PID). The jar headspace screening method is
presented in Appendix A.

3.31 Groundwater Sampling

Grab groundwater sample collection procedures will be followed for each test pit sampled. The
groundwater sampling procedure is similar to the surface water sampling procedure. As such, the TtNUS
SOP No. SA-1.2, Revision 5 for surface water sample collection is 1o be used. A typical remote sampler
used to collect groundwater samples from the bottom of a test pit is presented in Attachment D of TINUS |
SOP No. SA-1.3, Revision 7, for soil sampling. All SOPs are presented in Appendix A.

The following steps provide a general guideiine for the grab (or dip) sample collection:

1. If floating product is observed in the test pit, the presence of product will be noted, and if |
appropriate, the thickness measured with the use of an immiscible liquid interface probe (or
equivalent) and sampled. The depth to water in the test pit will be measured and recorded to
the nearest 0.1 feet, minimizing immersion of the meter within the stahding water to avoid |

- disturbance of colloidal particles.

2. The remote sampler will be lowered info the test pit to just beneath the surface of the water and “
the container filled.

3. The sampler will be brought to the surface and sample bottles filled.

The sample aliquot for VOC analysis shall be collected directly into pre-preserved 40-mL amber vials
containing hydrochloric acid (HCL) with minimal disturbance. An extra vial shall be collected initially to
check the pH of the sample. If the desired pH is not obtained, five drops of HCI shall be placed into new
40-mL vials and the sample will be recollected. The process is repeated until pH < 2 is achieved. If |
effervescence is noted when the samples are collected, the samples shall be recollected without |
preservative and shipped to the laboratory as soon as possible. All samples will be labeled, packaged,
and shipped according to TINUS SOP No. SA-6.1.

W5204310D 3-6 CTO 842
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3.3.11 Non-Aqueous Phase Liquids (NAPL) Sampling

If light or dense non-aqueous phase liquids (LNAPL or DNAPL) are determined to be present in the test

pits, samples are to be collected to avoid disruption of the NAPL layer. The collection of the free phase
sampies will be the same as a regular groundwater sample.

3.4 DECONTAMINATION PROCEDURES

All non-disposable sampling equipment that comes into contact with the sample medium will be |
decontaminated to prevent cross-contamination between sampling points. This includes equipment such |
as stainless steel bowls, scoops, the excavator bucket, etc. The following decontamination sequence will

be employed:

e remove gross contamination by scrubbing with potable water
¢ scrub with potable water/liquinox

e rinse with potabie water

* rinse with dionized water

« rinse with 2-propanol

e airdry (o extent possible)

» wrap with aluminum foil, dull side toward equipment.

The excavator bucket and any part of the excavator that comes into contact with the sample medium will
be steam cleaned prior to the start of the excavation program, and after the completion of each test pit.
Heavy equipment decontamination will be performed at a temporary, centrally located decontamination
pad constructed specificaily for this purpose. The decontamination pad will be large enough to capture
all wash water and channel it into a sump. The fluids in the sump will be containerized after each use.

3.5 LAND SURVEYING

The horizontal location of each test pit will be surveyed using a portable global positioning unit (GPS)
{ied to local control. Opposing corners of each test pit will be marked (with stakes) and the coordinates
recorded.

3.6 INVESTIGATION-DERIVED WASTE (IDW) DISPOSAL

Any soil IDW generated during excavation or sampling wiil be backfilled in the test pit where it originated.
Liquid IDW (e.g. water used to decontaminate equipment) and solid IDW (e.g. contaminated personali
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protection equipment (PPE) and plastic sheeting) will be placed in drums and containerized before being
shipped off site in bulk for disposal at an approved disposal facility. Laboratory analysis of samples
collected during the investigation program will be used to further characterize the waste materials, as
required by state and federal disposal requirements. Additional samples for other parameters rnay aiso
be required. Analysis of representative samples of waste materials for disposal parameters will be the
responsibility of an outside disposal subcontractor. All IDW will be shipped off site by this same
subcontractor. l

Any PPE waste generated during work will be decontaminated and stored in plastic bags for disposal at |
the end of each work day. The bags will be placed in an industrial dumpster at a location to be |
determined by the Navy.

Containers of IDW will be labeled as to their point of origin, and date collected. Samples of these
materials will be labeled with the information on the containers. Containers of IDW that are found to be
hazardous will be characterized and disposed of within 90 days.

3.7 CHANGES TO THE FIELD SAMPLING PLAN

If, during the field investigation, the plan for collection of data needs to be altered, the FSP may be |
amended through the use of a Field Modification Request (FMR). This form will be prepared by the
TtNUS Field Operations Leader (FOL) and forwarded to the TINUS Project Manager (PM). The TINUS
PM makes a recommendation to the Navy Regional Project Manager (RPM), who (if necessary) will
forward the FMR to the regulatory oversight RPMs. Time limits on acceptance of, or comment to; the
FMR will be stated. An example of this form is presented in Appendix B. |

3.8 SCHEDULE AND REGULATORY OVERSIGHT

A schedule for field investigations has not been prepared at this time. However, test pit excavation may
warrant regulatory oversight. A schedule will be prepared and submitted to United States Environmental
Protection Agency (USEPA) and RIDEM a minimum of one week prior to initiation of the field work. This
schedule will be updated as necessary to inform oversight personnel when different tasks and activities
are scheduled to occur.

Following completion of the analysis of data from each task, the data will be presented to the oversight
parties and an agreement will be reached on the sample stations for the next phase of investigation. In
addition, any changes in the number or location of proposed test pits will be discussed with RIDEM and
EPA prior to initiation of the associated phase of fieldwork.
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A 24-hour advance notification of changes in scheduled field activities will be given to the regulatory
agencies.

W5204310D 3-9 CTO 842
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4.0 QUALITY ASSURANCE PLAN

The quality assurance and quality control (QA/QC) sample collection procedures and frequencies, data
quality protocols, and analytic data validation requirements are stated below. Applicable SOPs including
chain-of-custody procedures are located in Appendix A.

Sampling objectives are to provide representative concentrations of TCL VOCs, SVOCs, pesticides,i
PCBs, and TAL metals in soil and groundwater relative to the CCRF Area. Achieving these objectives%
requires that the data collected from the field conform to an appropriate level of quality. The quality of a'
data set is measured by the precision and accuracy, representativeness, completeness, and;
comparability (PARCC) parameters. Some parameters are expressed quantitatively, and others.
qualitatively. The PARCC goals for this project are determined by the intended use of the data.

The environmental samples collected for laboratory analysis during the field investigation will be
analyzed by a Naval Facilities Engineering Service Center (NFESC) approved laboratory. Standard EPA
analytical methods will be employed.

Sample concentrations will be compared to EPA screening numbers for soil and groundwater.

4.1 QUALITY CONTROL SAMPLES

The number and frequency of quality control samples are presented in Table 3-1. All quality control |
samples and field samples will be collected and preserved following the same procedures. :

4.2 SAMPLE NUMBERING

Soil and groundwater samples will be labeled as soon as they are collected. Sample numbers will reflect
the source, medium, and location. An alpha numeric numbering system wiil be used to describe this
information. This system is detailed below:

AAAA - A - AANN - NNNN
(Site Identifier) - (Medium) - (Sample Location) - (Depth)

The site identifier for the CCRF Area is CCRF. "Medium" indicates solid (S) or aqueous (A). Sample |

locations will be noted as TP for test pit samples. Sample depth for soil samples will be identified in feet
such as CCRF-S-TP01-0204; groundwater sample identification will not specify depth.
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Blind duplicate samples will be designated such that the location designation will be replaced with a

chronological number;
Duplicates: CCRF-S-TP-DUP##

Source blanks will be designated such that they can clearly be identified as source blanks. The?
designation must be able to be referenced to the source (e.g. DIUF or HPLC water) using the field|

paperwork.
Source Blanks: CCRF-A-DIUF-TP#h#

Rinsate blanks will be identified using the code for the sample for which the equipment was last used, the |

[ AC L R4

identifier (RB), and its chronological number
ttier (K), anc s cnronoliogical 1 ber.

Rinsate Blanks: CCRF-A-TP01-0204-RB##

Trip blanks will be designated so that they can clearly be identified as aqueous trip blanks using an:
identifier (TB) and its chronological number. ‘

Trip Blanks: CCRF-A-TB##

Matrix spike samples are simply marked as Lab QC in the "Remarks" section of the Chain of Custody

Record form.

4.3 CALIBRATION PROCEDURES
Field equipment normally requiring calibration will be calibrated and operated in accordance with the
manufacturer's instructions and manuals. A log will be kept onsite, documenting the periodic calibration

results for each field instrument.

Calibration procedures for laboratory equipment used in the analysis of environmental samples will be
performed in accordance with laboratory SOP and the analytical methods required.

4.4 ANALYTICAL DATA VALIDATION

Samples will be analyzed for the parameters listed on Table 3-2. The VOC, SVOC, pesticides, and PCB
sample data will be validated using EPA Region 1 Tier | validation protocol in accordance with the “Data
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Functional Guidelines for Evaluating Environmental Analyses” (USEPA, December 1996). TAL metals
sample data will be validated in accordance with “Region I, EPA-Region | Laboratory Data Validation
Functional Guideline for Evaluating Inorganic Analyses” (modified February 1989). Use of these:
validation protocols is allowed under the NFESC (formerly NEESA) guidelines and is described in the:
Navy Installation Restoration Laboratory Quality Assurance Guide, Interim Document (revised February
1996), and the NEESA 20.2047B; June 1988 guidelines.

This level of validation is limited to a check on completeness of the laboratory report/deliverable to

assure all samples delivered are reported and lab Quality Control results are within normal parameters.
4.5 DOCUMENTATION

A bound/weatherproof field logbook will be maintained by the FOL. The FOL or designee will record all -
information related to sampling or field activities. Some field documentation will be recorded on sample
chains of custody, sample collection log sheets, site entry logs, and other field forms. Examples of these |
forms are provided in Appendix B. At completion of the field work, this information will be bound and

incorporated into the project files.
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5.0 REPORTING

Following the completion of the field sampling, laboratory analysis, data validation, and data evaluation,
the results will be described in a Technical Memorandum. The memorandum will report the results of the !
excavation effort as well as historical data from the additional review of records. Sample concentrations
compared to EPA screening numbers will be presented and a recommendation will be made as to whatj
action will need to be taken at CCRF Area in the next phase of work. |
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SO]L SAMPLING - ‘, i a Rews;on ; .

7

be Sam, ler A thm walled matal tube (also called aShelby tube) used to recover relatrvely ‘
undisturbed soil samples. These tubes are available i in val 'ous sxzes ranglng from 2 to 5 rnches outsrde‘”

S dlameter (OD) and lrom 18 to 54 mches in length

s ht-Barrel Sam ler: :-:A stasl tube, spllt in half lengthwree ;,;Wlth the halves held together by threa led

collars at either'end of the tube. Also called a split-spoon: sampler, this device can be driven into resis

- materials usmg-(a drive weight mounted in the drilling string. A standard split-barrel sampler is typically
Vo commion lengths providing either 20-inch or 26-inch longitudinal cléarance for obtammg .
- 18-inch or 24-inch-long samples, respectively. Thes e split-barrel samplers commonly range in size from
inch 0D to 3-1/2 inch OD, The larger srzes are commonly used when a larger volume of sample»

available i in

e materlal is requlred

oy Test Plt and Trench Open, shallow excavatlons typrcally rectangular (if a test plt) or longltudmal (n‘ a |

- trenchy), excavated to determine the shallow subsurface conditions for engineeting, geological, and soil . o

'chemlstry exploratlon and/or samplmg purposes. These plts are excavated manually or by machme (e g b

5"5,:‘backhoe clamshell trencher excavator or bulldozer)

Conﬂned Spac As sttpulated in 29 CFR 1910 14E> 4 confmed space means a space that 1l is. large
. enough and so conflgured that an: employee can bodlly enter and perform assugned work; 2) has' llmlted or .

restricted means for entry or exit (for example tanks, vessels, silos, storage bins, hoppers, vaults pits,
and excavatrons) and 3) is not designed for contmuous employee occupancy TtNUS consrders all'
,.:conﬂned space as permlt-reqwred confmed spaces . . .

: 01'961‘1’;?‘5->, ': . o . ok x | o b "Tetra“l’echNUS_.élnc.f" G




| Number

. sAis

. SOIL SAMPLING

- Revision

"z »v':,;:‘

fREépo»sﬁﬂUTmé*

col dmo
' ::‘take prompt: correctrve measur

whlch are unsanitary, zardous, or dangerous to el ptoyee
sto ehmmate them v '

.PROCEDURES
' Over'\new :

. Soﬂ samplmg is a:n lmportant ad;unct to groundwaten momtorm 'amphng of the soﬂ honzons ctbove thev;

._:I:'?fss;groundwater table can detect contaminants before they havev.r'mgrated into the water table, and can |

b groundwater contamination.

characteristics as grain size, color, and odor. Subsurface conditions are often stable on a daily basis and

o - and light penetration. Changes in any of these conditions can radically alter the rate of chemical reactions

S 'approved glass contamers and be anatyzed as soon as p0331ble.'

o Pro;ect.Manager The Prolect Mar ger is responsnble for determrnlng samphng objectlves as welt as the;;: v
\fneld procedures used» in the collecthn of so:l samples Addttronalty, m consultatlon with other pro;ect

! omgetent Person A Competent Person as defmed in’ 29 CFR ,929'650 of Subpart P- Exr,avatnons,?j ..
means one who is capable of ldentlfymg existing and predlctabe hazards in the surroundings, or working
nd who has authorlzatlon to.

~_establish the amount of contammatlon sorbed on aqun‘er sohds that have the potentnat of contnbutmg to, :

Soll types can :ary:conSIderany ona hazardous wa'ste s & 'These vanatxons a}ong WIth vegetatlon can:‘ .
ffect the rate of contaminant migration through the soil. It is important, therefore, that a detailed record:_ .
be maintained durmg the sampling operations, partncularly noting the location, depth, and such

may demonstrate only slight seasonal variation esppc:ally with respect to temperature, available oxygen"?z-

~ or the associated microbiological community,: thus further. altering specific site conditions. As a result, .
- samples must be kept at their at-depth temperature or lower, protected from dlrect hght seated tlghtly in.

- -The phystcal propertles of the so:l its gram size, cohesweness, assocnated‘morsture, and such factors as e

- depth to bedrock and. water table, will limit the depth from which samptes can be collected and the method . '
- required to collect them. ' Often this information on soil properties can be: obtazned from published soil
”iekgsurveys avaltab le: through the U S. Geologrcal Surveys and- other gcvemment or farm agenc:es lt is the sk
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._‘that currently, not all laboratone‘
| method is that the reporting limits
o '.than those descrrbed above L

b'l'he followmg procedures outlme the necessary steps for. collectrng sorl samples fo be preserved at the
laboratory, and: for collectmg sorl samples o be preserved in the fleld wrth methanol or. sodrum brsutfate

:,..z;,a»_ ;;521 1

o Sonl samples collected for volatlle orgamcs that are 10 be preserved at the laboratory will be obtamed usmg
g hermetrcally sealed sample vial such as an EnCore™ sampler.. Each sample will be obtained using a
_ reusable sampling handle: prcvrded with the EnCore™ sampler, The sample is collected by pushing the o
. EnCore™ sampler directly into the soil, ensuring that the sampler is packed tight with soil, leaving zero =
| headspace. Using this type of sampling device eliminates the need for field preservation and the shipping; |
. restrictions associated with preservatives. A complete set of rnstructrons is lncluded wrth each E ncoreTM b
’ sampler shlpment by the. manufacturer L L v .

‘ o Once the sample is collected it should be placed on ice lmmedlately and shlpped to the laboratory wrthm -
48 hours (follcwmg the chain: of-custody and. documentatlon procedures outlmed rn SOP SA-G ‘l)
¢ 'Samples must be preserved by the laboratory W|thm 48 hours of sample collectlon '

lf the lower detectlon llmlts are necessary, an optlon would be to collect severa EnCoreT“‘ samplers at a }
- .given: sample location. Send all samplers tc the laboratory and the laboratory can pen‘crm the reqwred e
' 'preservatron and analyses ‘ e : , ‘

b Number b Page 5::,
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SOIL SAMPLlNG

| Eftectrve Date
- _|_ 09/03

lntent of 'thrs procedure to present th_ v_‘ost commonly employed: sorl sampllng method ds;edf'a

hazardous waste srtes

o fgf‘reportrng lrmtts wrll be higher than conventional’ teslrng The repcrtmg Ievels usrng the new method fort L
most analytes are 0 5 ug!g tor GO/MS and O 05 pg/g for GC methods L

»_.001 ug/g for (JC/PlD or GC/ELCD or O 010 for GC/MS) are ‘lowe

. SorlSam‘ oles to” e;Preserved at the Laboratc[y

ave the capabllrtres to perform this analysrs The advantage to thls : o




: Subject Number s . Page
\DA—13 50f20 i
SOILSAMF'LING | Revision . = ,:EffectlveDate —
' q 09/03
. ::5.2.'1: 2 »§’SorlS m‘ _les to»be Preserved in the Fleld

Sorl samp es preservedv n th‘e field . may be prepare ':for analyses using both the low-leve (sodrum;-‘fé,-
‘ -brsulfate preservat :met odrand medlum-level (methanol preservatlon) method = t .

- | Methanol Preserva' on (Medlum Level)

: fFSorl samples to: e pre rved rn the fleld wrth methano wrll utrllze ‘40 60 mLi: ass vrals wrthése

lptum lldS

ll dr meter cormg devrce such B

‘use of a decontammated (or dlsposable),* :
dlameter of the cormg de\nce '

k “‘::S:as a drspoeable tube/plunger-type syringe with "he “p cut Off e Oms"

o g v'volume of sorl tobe added .
to the methanol preserved sample bottle Calrbratron of the scale should be performed ’prror to use andﬁ 5
' :mtermlttently throughout the day accordmg to the mamufactu rers requrrements ' o

v:?;_The samp e should be collected by pulllng the plunger back and msertmg the syr nge mto the so;l to be' '

... sampled. The';top severa inches of soil should be removed before collecting the sample. Approxrmately

. 10 grams +2¢ (8-12 grams) of soil should be collected. The sample should be  weighed and adjusted until |

fjipbtarmng the required amount of sample. The sample weight should be recorded to the nearest 0.01

gram in the field ogbook and/or sample log sheet. The soil should then be extruded into the methanol

- preserved sampl oftle taklng care not to contact the sample contamer wrth the Synnge The threads of
. the bottle and cap ust be free of sorl partloles ' . . _

_. . fAtter cappmgzzt e’ bottle swrrl the eample (do not sha ke) in the methanol and break up the so;l such that alI E ok
| of the soil is covered with methanol. Place the sample on ice lmmedlately and prepare for shlpment to the
e laboratory as descnbed in SOP SA-6.1. o : L G -

reservatlon (l_ow Level)

Samples to be preserved usmg the soclrum blsulfate method are to be prep e d as follows

. iAdd 4 gram of sodlum blsultate tob mL of laboratory grade deronrzed water ln a 40—60 mL glass vral wrth -
. septum lid, Bottles may be presplked in the laboratory or prepared in the field. The soil sample shouldbe |
| . collected in a manner as described above and added to the sample container. The sample should be = |
'“jfg,welghed to the nearest 0. 01 gram as descrlbed above and recorded in the freld logbook or_ ,sa_mple log
' 'sheet - _ . b o o S

: :Care should be taken when adding the sorl to the sodlum blsulfate solutlon A chemrcal reactlon of sollsf
contammg carbonates (Irmestone) may cause the sample to effervesce or th vral o possrbly explode

o When prepanng samples usmg the sodlum blsulfale preservatlon method dupllcate samples must be

- collected usmg the methanol preservation method: on a one for one sample basis. The reason for thisis

it becauseitis necessary for the laboratory to perform both the low level and medium:level dnalyses. Place -
o 'the sample on lce lmmedrately and prepare for shlpment to the laboratory as descnbed in SOP SA-6. 1

i the lower detectron llmlts are necessary, ‘an optron to lleld preservmg wrth sodlum bisulfate would be 7o) i: , :
1 collect 3 EnCore™: samplers at a given sample location. - Send all samplers to the laboratory and the
' *laboratory can perform the requrred preservatlon and analyses
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ﬁtamer(s) Head space is|

. i |t erithe hydraulrcally operated or control rod acttvated type of statronary prston sampler“'ip'? 5
L 'may be used. Pnor to inserting the tube sampler lnto the borehole, check to ensure that the sampler 1

. headco ‘ < valve. The check valve is necessary to keep water in the rods from pushing |
“the sample out the tube sampler dunng sample wrthdrawal and to maintain a suctren wrthrn the tube to o
elp retarn the sample , : : o : :

- To mrmmt hemtcat reactron between the sample and the samplrng tub rass. tubes may be
~required, especrally if the tube is stored for an extended time prior to testing. While steel tubes coated =
. with shellac are less expensrve than brass, they're more reactive, and shall only be used when the ‘
’ig.sample will be tested within a few days after sampling or if chemical reaction is not ant:crpat=d With |
. the sampling tube resting on the bottom of the hole and the water level in- e boring at-groundwater _
. level or above, _push the tube into the soil by a continuous and rapld motion, without rrnpactmg or ook

~ twisting. In no case shall the tube be pushed farther than the length provide :for the sorl sample S

-:;;,:.Allow about 3 mches in he tube tor cuttrngs and <‘ludge e L - :

B Upon removal of the samp mg tube fro the hole, measure the length of sample in the tube and also

- the length penetrated Remove disturbed material in the upper end of the tube and measure the =

length of sample again. After removing at least an inch of soil from the'lower end: and after rnsertmg, .
__an impevious disk, seal both ends of the tube with at least a 1/2-inch. thrckness of wax applied in a |

. way that wrll prevent the wax trom enterrng the: sample Clean frller must be placed in vords at erther -

fle = Afhx label(s) 1o the tube as requrred and record sample number, depth,, penetratron and recovery

. length on the label. Mark the "up’ direction on the side of the tube with indelible ink; and mark the:

.. end of the sample. Complete Chain-of-Custody (see SOP SA- 6.3) and other required forms

o (mcludlng Attachment A of this SOP). Do not allow tubes to freeze, and store the samples vertically

. .with the same orientation they had in the ground fie. top of sample is up) in a cool place out-of the

~sun:at all times. Ship samples protected wrth eurtable rési rent packmg matenal to reduce shock
"“vrbratlon and drsturbance s , . -~ . E
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for subseqdent ;
' f.mches bgs. :

're-cleaned dlsposable trowel.: et
onng mstrument (eg PlD FlD etc)

Ceee e e e ee o e e e

égCarefully remove vegetatron roots twrgs llttel etc

ollectlng avo atlle soil sample Surface sorl samples for volatrle orga v
m 6- 12 mches bgs only. .

. securel_y.tlghten all sample contalners

iiall the categones descnbed in SOP SA-S 3.

: F’roceed wath the handlmg and processmg of each sample contamer as descnbed in SOP SA 6 2

- f.Collectlon of samples from near the surface (depth of 6 18 ir ches) can be accomphshed W|th tools such
vas shovels and stamless steel or pre cleaned dlsposable trowe s" ‘ .

Usmg these devxces’fg .
need for acqu1rmg;»_, 1

to expose an adequate scnl surface area to ,

analyszs should beccollectedé '

3 !ifThoroughly mix (ln-Sltu) a sufﬂcnent amount of sonl to ﬁll the remammg sample containers and transferf@f i
the sample into those containers ullllzmg the same stalnless steel trowel employed above. Cap and

o 4 ;: Afﬁx a sample label to each contamer Be sure tq flll out each label carefully and clearly, addressmg :

plosae. F . TetaTechNUS,Inc.
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| The following equip ent is necessary to collect near surface ébi} samples:

Clean shov G

A hand augering
6-1/2" long, and 2- 3/4",
Iengths), and a ross h ,

soxl condltlons

Complete ha
Stamless steel

soil to form a square

le with a decontaminated

(e, cylmders: -

h the cross:

i :Begm augenng (penodloally removing accumulated soils from the bucket blt) and add addltlonal rod -t
' “extensmns as necessary Also hote (ln 2 field notebook bormg Iog, and/or oh Standardrzed data';’ s

It can be us d*to sample soxl bo’th from |

. 5. Rem ,: he so:Ied bucket brt from the roci extenSIon and repiace lt w1th another properlyf’?- -
: "'“-decontammated bucket blt The bucket blt used for sarnplmg es commonly smafler in dlameter than L

. otsetip
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rners

Refer to Sectlon 5.2, 2 of thi

“¢an be splitinto two equal halves to reveal the sorl t,ample (see Attachment B) A drive’ head is attached o
to the upper end ot the tube %and serves_as a pomt of attachment for the drill. rod‘, A removable tapered

: '-Spllt barrel sampiers are used%to collect sonl samples trom a. wu:le varlety of soll types and,f:rem depths b
greater than those attamable W|th other. sorl amplmgl eqmpment = : :

zélllnches,v
eifa larger

. Spllt-barrel sarnplers (
O D. samplers are avallab

|

|o. Dnvewelght assembly,

e Stalnless steel mrxmg‘bowls

e ;_ Equrpment lls (= ’under Sectlon 5 3 of this procedure

: The followrng'step S _hall be :ollowed to obtain: spllt—barrel samples

' 1-, 'Flemove the dnve head and nosep ce, and open the sampler to reveal the sonl sample lmmedlately .
_-sgan the sample core W|th a real-time air monitoring instrument (e.g., FID, PID. efe.). Carefully
. ‘separate the soil core, wi idecontamlnated stainless steel knife or trowel at about 6- inch intervals | .
while scanning the center of the core for elevated readlngs Also scan stalned soil, soil: lenses and
;_anomalres (lf present) and record readmgs L - . e

’::‘2.;3:Collect the volatlle sample from the center of the core where elevated readlngs occurred lf no-
Y8 CO Iected from the cores

019611fP ‘ . TetraTechNUS,lnc
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.vz_,:center (thns eree represents the least dlsturbe.d area thh mlmmal atmosphenc contact) f’ Refer tc;, .' :

"Sectlon 5 2 1 of thls procedure

3. Usung the same trowe! remove remalnlng sample matenat from the spllt-barrel sampleri »

_ the small portion of disturbed soil usually found at the top of the care sample) and place the soil intoa.

~ decontaminated stainless steel mixing bowl. . Thoroughly homogenize the sample material pnor to
:}g;@fttlmg the: rememmg sampte contemers Refer to Sectton 5 2 2 of thrs proceduret t . L

4": I"ONOW steps 4- aﬂ‘{l b HStEU U Gel’ beCUOH 5. d OT th proceduref:f

Subsurface Sol Sem hn/i' Using _Dwect Push Technology

",Subsurface sott samples can be collected fo depths of 40+ feet usmg drrec:t push teohnotogy_(DlPT) DPT
:qu;pment responsrbmt:e’_ _an procedures are desr'rrbed in SOP SA—2 5 L .

1 5.3 Excavatron_ and SarrlE Im‘_‘of Test Pnts and Trenches i o

1 ThlS subsectlon presents routine tes pit or‘trench'eﬁ(‘ca\}attion techniques and specieli'zeidt‘ techni ues that

‘ feet deep except asa Iast resort and then only under dnrect supervrsron ofa Competent Person (as’

:xcept for, - 1

defined in 29 CFR 1929.650 of Subpart P - Excavatlons) Whenever possible, all required chemical and | »

:“:Izthologtcel samples should be collected usrng the excavator bucket or other remote sampling apparatus

If entrance is still required, all test pits or excavations must be stabmzed by braging the pit sides using

-spemflcally desrgned wooden or steel support structures.. . Personnel entering the excavation may be P
- “exposed to toxic or: explosnve gases and oxygen~def|crent enwronments Any entry may constttute a

1 ::_;_,_Confrned Space and must be done in conformance wrth alt apphcable regutattons tn these cases :

wf;_mvestrgators The reader shall refer to OSHA regutattons 29 CFR‘1926 29 CFR 1l910 120
;;29CFF¥1910134 and290ﬂ1910146 ~ : ,

i: Excavatrons are generatly not practrcal where a depth of more than about 15 feet 1S desrred and they are i

usuelly limited to a few feet below the water table. In some cases, a pumping system may be requiredto|

_control water levels w:thm the pit, providing that pumped water can be adequate!y stored.or dlsposed i
- data on soils at depths greater than 15 feet are requrred the data are usuat]y obtamed through test
e 'bonngsmstead oftestptts, = . Lo e

. ln addltlon, hazardous wastes may be brought to the surtace by excavatton equment ThtS matenal .
-whether removed from the site or returned to the subsurtece must be properly handled accordmg to any
and all apphcab(e federat state and local regutattons . : . ,

o 5.8.2 - Test Prt and Trench Excavatron

These procedures descrrbe the methods for exoavatlng and toggmg test plts and trenches excavated to i
_vdetermme subsurface sotl and rock condttrons Test plt operatlons shall be Iogged and documented {see
,Attach‘ment C) : ' : . o : : .

01'961,1‘;/13. »vvz,a;f’: . | L - o Tet_ra_TechNUS‘;?lnc-.:”
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;the fouowmg

The purpose and extent of the exp oratron
_ The space required for efficient excavation

The chemicals of concen.

The economrcs and efflcrency of avarlable equrpment

'}"'o o' oo

| . wide and may be extended for any length. required to reveal conditions along a specn‘rc line.
i "tab!e whrch re based on equrpment effrcrencres gwes a rough' gurde for desrgn consrderatron :

Typrcal Wldths m Feet

o 8
-
e
o

|dentrﬂed with stakes place

5:_.,,.. TheC

presence of underground utmtres or drums

- - structured such that requnred samples can be collected without requiring entrance into the excavation. For

; fTest prts and trenches ma be; excavated by hand or. by powar equrpment to. permrt detarled descnptron of s
_the naturs and contamrna n fthe m-srtu materlals The srze of the excavatron wrll depend pnmarr[y onf S

-;:'Test prts normally have a ross section that is 4 to 10 feet square test trenches are usuaify 3 to Gfeet
The followrng

v ‘ ts and trenches shatl be planned and " esrgned in advance as much as possrbie v, -
' “HoWever freld conditrons may necessitate revisions to the initial: plans. The final. depth and construction | = |
‘method shall be determmed by the freld geologrst The actual iayout of each test prt temporary stagrng .

,made Pnor fo ‘excavation, the area can be surveyed by magnetometer or metal detector to tdentrfy the :

:As men’uoned prevrously, no personnef shaH enter any test pit or excavatron except as alast resort and '

. then only under direct supervision of a. Competent Person. If ‘entrance is still- required, Occupational |

- 'Safety and Health Administration: (OSHA) requirements must be met (e.g., walls must be braced with |
wooden or stesl braces, ladders must be in the holeat all times, and a temporary guardrail must be placed -

along the surface of the hole before entry) It is. emphasrzed that the project data needs should be

- examp!e samples of Ieachate groundwater or srdewall sorls can be taken wrth telescoprng pol es, etc .

ST e oe/os'

. ffpurposes . he elevatlon of the ground sutface at the test pit or trench locatlon shall also be determrned by,
survey.. If the test prt/trench wrll not be surveyed lmmedlately, rt shali be backtrl!ed and its posrtron

b

. heaving, and 1o keep the excavation dry. ~This is an important consideration for excavations in |

- cohesionless material below the groundwater table. Liquids removed as a result of: dewatenng operattons

. ‘must be handled as potentraﬂy contaminated mateiials. Procedures for the cot!ection and drsposal of
o such materials should be drscussed in the srte-specn‘rc prorect plans S v

v Dewaterrng may be requrred to assure the stabrlrty of the srde watls, to prevent the bottom of the prt from |

‘:01_9611/#» i Lo : . P P . Tetra Tech NUS, Inc,
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v 583 . Samphng in Test P|ts and Trenches :

s, 83 1 General

'_'Test plts and trenches are usually logged as they are'excavated Records of each test plt/trench wnll beg
. made as presented in Attachment C. These records include plan and profile sketches of the test j

pit/trench. showing materials encounteredg' thelr depth and dlstnbutlon in the pst/trench and:‘sample o

id sample screemng lm‘ormatton =

- | 'locattons These records also mclude saf

S '-Entry'of test plts by personnel is extremely dange ' us, shall be avosded unless absolutely necessary, anci L
. cant occur only atter all apphcable Health_ and Safety and OSHA requxrements have been met. . 4

: ;;The flnal depth and type. of samples obtalned from each test plt w1ll be determmed at the time: the testpit
s excavated. Sufficient samples are usually obtained and analyzed to quantify contaminant distribution a
- afunction of depth for each test pit. Addmonal samples of each waste phase and an flu:ds encount_ered
.nﬁé,lneachtestpltmaya ,becollected o . L e . g

in some cases, samples of soll may be extracted trom the test plt for reasons other: than waste sampling

’._,,,and chemlcal analysis, for instance, to obtain geotechmca[ information. Such information would: mclude‘f,_t_t:“ e

. soll types, stratigraphy, strength, etc., ‘and could therefore entail the colleotton of disturbed (grab orbulky 1
. or relatively undtsturbedzxé hand- carved of pushed/dnven) samples, which can be tested for geotechmcall;; o
. propetties. The. purposes of such explorations are.very similar 1o those of shallow exploratory or. test G

' bonngs but often test plts otter a faste more cost—effectlve method of. samplmg than lnstallfng borln 5.

5 8. 3 2 Samg lng ngpment

- .:;The followmg equlpment lS needed for obtamlng salmples for chemlcal or geotechnlcal analySl trom test»b
‘ 'plts andtrenches - o . . : o o

. Backhoe or other excavatmg machmery

. ,,;Sample oontamer - bucket wr{h locklng |Id for large samples, apProprrate bottleware for chem}cal or, |
o geotechmcal analysns samplee & o ‘

-‘; Polyethylene bags for enclosmg sample contamers buckets

s Remote sampler cons;stlng of v10~foot sectlons of steel condunt (1 mch dlameter) hose clamps and» y
nght angle adapter for condunt (see Attachment D) S i s :

5833 Samghng Method .

-iThe methods dtscussed in thls sectlon refer fo test plt samplmg from grade level lf tesft‘pijt.entnv/;:isf[
reqwred see Sectlon5834 ’ - . v G

‘. Excavate trench or plt m several depth lncrements After eaoh mcrement the operator Wl” walt whlle ,
the sampler inspects the test p;t from grade level to decide if conditions are appropriate for sampling. |
. (Monitoring of volatlles by the SS0 will also be used to evaluate the need for samplmg) Practlcal i
depth lncrements range from 2fo 4 feet ‘ o i B

e £ v :,._; . L o . e ‘:TetraTeChNUS;mC'
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. - The backhoe operator who w1l| have the best vrew of the test prt wrll lmmedlately cease dlgqmg if

Any tlwd phase or groundwater seepage lS encountered in the test plt o
Any drums, other potential waste containers, obstructlons or utlhty |mes are encountered
_Dlstmct changes of matenal are enc ntered o . .

T s actlon lS necessary to permlt proper sampllng ot the test plt and o prevent a breach of safet
- fprotocol Dependmg upon the ¢ condmons encountered it may be requ:red fo excavate more slowly an
- ?icarefullleth the backhoe o T o .

"'For obtammg test plt samples trom grade level the tollowrng procedure shall be tollowed _

. ::‘".Remove loose matenal to the greatest extent poss:ble wrth backhoe

o Secure walls of pit n‘ necessary (There‘ rs eldom any need to enter a prt or trench whlch would jUS i

, Samples of the test pit matenal are to be obtamed elther dlrectly trom the backhoe bucket or frorn thv ’
o matenal once |t has been depostted on the ground The sampler or Fleld Operatlons Leader dfrect

The bucket is brought to the surfa ce and moved away trom the plt The sampler and/or SSO thel
. approaches the bucket and monitors its contents with a photoionization or flame ionization detector,

. The sample is collected from the center of the bucket or pile and placed ln sample contalners usrng a

T*decontammated statnless steel trowel 2l lsposable spatula = B

e ;,” a composlte sample |s deslred se eral depths or locatlons wrthm the plt/trench are selected and ‘a .. 5 P
s preferable to send individual sample bottles filled from each-;,
iting under the more controlied: laboratory conditions. However, if | |

- bucket is filled from each area.
_bucket fo the Iaboratory for comp

composntlng in the field is required, _each sample container shall be filled from materials that have;_ e
been transferred into a mixing. bucket and homogenlzed Note that homogenlzatton/composmng is not f

o appllcab e tor samples to be sublected to volatlle orgamc analySls

. - Usmg the remote sampler shcwn

Attachmenl D samples can be taken at the desrred depth lrom' .
the side wall or bottom of the plt,* The face of the plt/trench shall first be scraped (using a long-

- _ handled shovel or hoe) to remove the smeared zone that has contacted the backhoe bucket. The o

::?’ sample shall then be collected dlrectly mto the sample jar, by scrapmg with the jar edge ehmlnatmg,

_ the need to utilize samplers and minimizing the likelihood of cross- contamlnatlon The sample jar s o

Z?then capped removed trom the assembly, and packaged for shlpment. };1

. 'Complete documentatlon as descnbed in SOP SA-G 3 and Attachment C of thls SOP

r:.>-5834 ln PrtSampllng

- Under rare condltlons personnel may be requ;red to enter the test prt/trench Thls is: necessary only when ‘
~ - soll conditions preclude obtaining surtable samples from the backhoe bucket (e.g., excessive mixing of o

soils or wastes within the test pit/trench) or when. samples from relatively small discrete zones within the '

. test pit are requrred This approach may also be. _necessary to sample any seepage occurnng at dlscrete '
G _levels orzones in the test plt that are not accessrble wrth remote samplers . Rl

n general personne shall sample and log plts and tlenches from the ground surtace except as prowded“”‘ - 3' o

for by the: tollowmg crlterla =

Coostp . TomaTechNUS,
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- There is no practrcal atternatlve means of obtatrnng such data

e The Stte Safety Offlcer and Comp ent Person determrnes that such actron can be accomplrshed ,
. without breaching site safety protocol. This determination will be based on actual monitoring of the -
. pittrench alter it is dug (mcludlng, t a mrnrmum measurements of volatlle orgamcs explcsrve gases

' f,fand avallabte oxygen) S :

o . A Company-desngnated Competent Derson determrnes that the prt/trench is stable or is made stablef
. (by grading the sidewalls ‘srng shoring) pnor to entrance cf any personnel OSHA requnreme’nt‘
= must be stnctly observedf i - ' ‘

"lf these condtttons are satlsfred one person enter the prt/trench On potentrally hazardous , aste srtes, ;

‘ T mensurate w»th performance of hls/her work After removrng the smeared ;
'zone samples shatl be obtatned with a decontaminated trowel or spoon. As an added precaution, it is
/advrsable to keep the backhoe bucket in the test pit. when personnel are workmg below grade. Such = |

5. In. the event ota. |

. Suutable dnvmg (t e.as edge hammer) or pushmg (l e, the backhoe bucket) equrpment whrch is usedi
i .to advance the sampter in ' . v Lo : o 1

e -*Knrves spatulas and other swtable devr'es for tummmg hand carved samples L

e "Surtable contalners (bags, jars tubes :boxes eic.), labets wax etc. for holdrng and safeytransportrngf":i 1
collected sorl samples T . : v L .

. Geotechmcat equ;pment (pocket pen om’eter torvane etc) tor freld testrng collected sorl samples
E tor classrﬂcatron and strength propertles-: e .

Drsturbed grab: or bulk geotechmcal sorl samples may be collected for most sotls in the same manner as .
comparable soil samples for chemical analys:s- These collected samples may be stored in jars or plastrc-
lined sacks (larger samples), which will preserve their moisture content. -Smaller samples of this type are
usually tested for their index properties. to aid in. soil ldentn‘rcatron and classrfrcatron Whl e larger bulk
o samptes are usually requared to pertorrn compactton tests b

7 Helatively undrsturbed samples are usuatly extracted in coheswe sorls usrng cpen tube samplers, and b
.. such samples are then tested in a geotechnlcal laboratory for their strength, permeablllty and/or .
. compressibility. The technrques for extracting and preserving such samples are similar to those used in.
“performing - Shelby tube samplmg in bonngs except that the sampler is advanced by hand or backhoe

atestie . . . TetraTechNUS,Inc.
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e rather than by a drrlt»rtg;f Also, the sampter may be extracted from the test prt by excavatlon around the |
_ sampler when it is difficult to pull it out of the ground. - If this excavation requires entry of the test pit, the
o frequnrements descrrbed in Section 5.8.3.4 of this procedure must be followed. The open tube sampler
.. shall be pushed or driven vertically into the floor or steps. excavated in the test pit at the desrredl samplmd
o elevatrons Extractmg tube samples honzontally from the walls of the test pit lS not approprrate, because

ace a piece of wood over the ‘top of the sampler or samplmg tube to prevent damage during
dnvnng/pushmg of the sample Pushmg the: sampler with a ‘constant thrust is always preferable to. drrvmg |t
' with repeated blows, thus minimizing disturbance to the sample. If the sample cannot be exiracted bya, £
. rotating it at Ieast two revolutions (to shear off the sample at the bottom _hand-excavate to remove the | -
- soll trom around the sides of the sampler - ires entry of the ‘test ptt the
s requrrements in Sectlon 5.8.34 of this. procedure must be. tollowed Prepare, label paok and transport the
e isample in the requtred manner, as descnbed in SOF’ SA-G 3 and SA—6 t . v :

1 prctected

the onsrte crew shall photograph att s:gnrﬂcant features eXposed by the test plt and

_ clude in the photograph a scale 1o show: dimensions. Photographs of test pits shall be
- marked to mctude site number, test pI’E number, depth, description of feature, and date of photograph. In.

. addition, a geologtc descrlptlon of each pl lotograph shall be entered in the site logbook Al photographs
- shall be mdexed and mamtalned as. part of the pro;ect trle for future reference , ‘

Before backflll, a
trench and shalf

“’f[ : Atter mspectfon, backtllt matenal shall be returned to the plt under the drrectton of the FOL

. fa Jow permeablhty layer is penetrated (resultmg in groundwater flow trom an upper contamlnated ﬂow
... zone into a lower uncontammated flow zone), backfill material must: represent original conditions or be

- (representing a permeabrltty equal to or less than orlglnal conclitrons) Backftll can be covered by "clean“
i sorl and graded to the ongmal Iand contour Revegetatlon of the drsturbed area may also be requxred

59 Ef;“ Records

The approprlate sample Iog sheet (see Attachment A of this SOP) must be completed by the SJte

.more nearby permanent landmarks (burldmg, telephone pole, fence, etc.) or obtalmng GPs coordinates;
= and shall be noted on the appropriate sample log sheet, site’ map, or tleld notebook Surveymg may also
- be necessary, dependmg on the prolect reqmrements B - S i

- one photograph with a scale for comparison. shall be taken of each pit. Included in the photograph shall. 1.
be a card showing the test pit number. Boreholes, test prts and trenches shall be logged by the field 1
~ geologist in accordance wuth SOP GH-1 5 L

_ Other data to be recorded in the. freld logbook |nclude the followmg

Name and locatlon of jOb
Date of bormg and excavatton

sledge hammer or the backhoe may be used to drlve or p sh the sampler or tube mto the ground e L

impermeable. Backiill could consist of a soil-bentonite mix prepared in a proportion specified by the FoL. |

geologist/sampler. All soil samplmg locations should be documented by tymg in the location of two or ':'

Test plt logs (see Attachment C of thls SOP) shall contaln a sketch of plt condttlons In’ addttlon at least . -

Cedmstip D . TetaTechNUS, Inc.






Subject :::.‘ ’;‘ ::‘ :.‘ : ’. B Number : Page

SA-i 3

’ 17of20

Eﬁectsve Date :
09/03

SOIL SAMPLING

Rewsmn

7

' S ATTACHMENTA - o
SOIL & SEDEMENT SAMPLE LOG SHEET

.. Sampis 1D No: v
‘ Sample Location: T

. Sampled | By
HC0. G No» i

. 5Type of Sample*
B Low: Concentratlon
H

o :torRaadmgs
(Range in i!Pm}' :

sp cpn!aihi;fks'q‘u'lrémema

3 sggnarﬁk(s):;.

e .. ...




d/biselo

: 001 ‘SN ipe;l"ejié; -

......

A= 1000nBoimm

8= BO1GNG . 0487 00762
| 6= 1975 £ 000513433 £ 013 ey
|u et an L3 00
o |E o 0msoRn M0z
|F um:m-ewhmm ch} ~

ea 13%23.9'

.’.."..'Jfﬂl’!lll’!l’i‘!ﬂﬂ _ !’Itf'iﬂ!‘{lf'fﬂlﬁi

0 n

llf&l-

; \\x |

:::.:mawmﬂtmxu /ﬂ!’!"l‘l’l’lll

0

Cwekns |

o

%.
&
é.
o

- Oglogl

efeg

-~ Jsquiny




| Subject

o aSC}!LISAMPLtNG._ e

- | Number Page

BA13

_.7;.””

| EffectieDate

0903

 ATTACHMENTC

o 'FtEST‘_PJ_T CHOSS SECTION AND/ORPLANVIEW

__TESTPITLOG

TetraTechNusrnc o R

. PROJECTNAME:
_ PROJECT NUMBER
. LOGATION:

. TESTPIT No,
~ DpATE:
~GEOLOG!

i

L

-

REMARKS:

i : PHOTOtOG: =T T o e T !

otgei1P

- © Tetra Tech NUS, inc.




Number . - Page '; -
SA-13 o 2001‘20.}-_1 .
0 'j;EﬁeciweDaie .
o 09/03

L .;son. SAMPLING

g Hews:on

S tmes .
REMOTE SAMPLE HOLDER FOR TEST PITII'RENCH SAM,.LING .

5

mgg;gg&.e o ‘BAMPLE BOTTLE

Coteetp 0 o YemTenNUS e



SURFACE WATE

' SOPL & SEDIMENT

'MPLE LOG SHEET

- oloe1P

~ Tetra Tech NUS, Inc. .




' Subject ANumber o o lpgge

,SURFACEMMJERAND L smi2 ... _ .
 SEDIMENT SAMPLING e e

| 1w

; of surface water and aquatlc sedlment for erther Onslte exammatron and chemlcal testmg, or for_
e ;subsequent Iaboratory analysrs E e . v

"lzo ﬂ; SCOPE

i The mforma’uon presented in thls gurdenne lS generally apphcable to al! enwronmentat samphng of _
| walers (Secuon 53) and aquatrc sediments (Section 5.5), except where the analyte(s) may lnteract Wi
. the sampling equrpment ‘The collection of concentrated: sludges or hazardous waste samples. from
e d}spesai or process. lagocns cxften reqmres methc»ds precautlons and equlpment dm‘erent from thoser; '
i descnbed herem : e . s e o

GLOSSARY

\ ?_ff, Enwrenmentaf Samgle - a sample contammg (01 suspected to contai ‘ ow-feve[ concentratxons'ofg
e contammants whlch does not requrre spe‘ lal hendlmg or transport consnderahons as detazled in SOF"SA-,

. ‘-’Hazardous Waste Samgle —v a sample contammg (or suspected to ccntam) hlgher concentr ons
: :contammants thus requlrmg specta[ handlmg and/or transport conmderatnons per SOP SA-B 1 »

3;,40 RESPONSIBILITIES

',:sed;ment samphng ac’uvntles are properly conducted by appropnately tramed perscnnei

water quality analyses, ensuring proper sample collection, handling, and the. completlon and acouracy of |-

. proper procedures

i,:’;g,v:'-55-.0 . PROCEDURES "

e lntro'ductlonv’

movement, stratification, “or patchlness To collect representative . samples, one must standardize

sample handhng preservatlon and 1denttf|catlon

 reflects population characteristics or parameter: vanatlons at a sampling point. Itis therefore an important i
_charagcteristic 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

. analytical data packages reported data are no better than the conhdence that can be piaced in the Lo
» representatlveness of the sampies ' . ; . : ,

';5,: ThkS procedure descnbes metheds and equspment commcnly 'used for collectmg environmental sampies b

; Fisld Ogera’aons Leader - TheﬁFvleld Qperatlons Leader (FOL) is responsnble for the superws;on of ons;te P

" - all field documentatlon and makmg sure that custody of al( samples obtamed is mamtamed accordmg to 5_

:.¢Collect|ng a representatwe sample from surface water or sedaments is dlffrcult because of water

__sampling bias related to site selection, sampling frequency, sample collection, samplsng devnces, and

Vi Representa‘ilveness isa quahtatwe deecnptron of the degree to whxch an md;vndual sampfe accurately ; i

 taken. Regardless of quality control- applied during’ taboratory ‘analyses and subseguent scrutmy of

 oteette v e e e _''l?”etra{"Tec_r:lt~l_:L:JS,5f_'ln'c;f ‘
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Defmm the Sam lm Pro ram . .

"fii;Many factors must be consrdered in: devetoprng a samptmg program for surface water or sedrments
. including study objectxves, accessrbmty, site topography, physrcat characteristics of the water body (such
| as flow and mixing), point and diffuse sources of contamination, and personnel and equipment available to
. conduct the study. For: waterbome constituents, dispersion depends on the vertical and lateral mixing
- within the. body of water. For sediments, dispersion depends on bottorn current or flow characteristics
sedtment characterrstrcs (densrty, srze) and geochemrcat propertres (whrch attect adsorptron/desorptron)
~ The hydrogeoiogist deveioping the sampling pian must therefore know not only the mixing characteristics.
| = of streams and lakes, but atso must understarrd the role ot ﬂuvra sedlment transport deposmon and:
L *Chem cat sorptron ' e L . . e

521 Samplmg Program Oblect es

. E?The objectrve of surface water samptmg rs to determr the surface water qualrty enterrng, leavmg or
.. remaining within the site. The scope of the samplmg program must consrder the sources and potentrat

~ pathways for. transport of contamination to or within a surface water body. | Sources may include point.
. sources (leaky tanks, outfalls, etc.) or nonpoint sources (e.g., sprlts) The major pathways: for surface. . |
fwater contamrnatlon (not mc!udrng arrborne deposrtron) are overtand; ,unoff leachate mﬂuxv.to the

‘-';‘._upgradrent The relatlve rmportance of these pcrthways and therefore the desrgn of the
i program, is. controlled by the phystographlc and hydrologrc features ot the srte the dramagebasm(s)' o
‘ vi;whrch encompass the srte, and the hrstory of szte actrvrtres o i

r;;Physrographrc and hydrotogrc features to be onsrdered mclude slopes and runoff dJrectron, areas of L
| temporary flooding or pooling, tidal ettects, artificial surface runoff controls such as berms or drarnage ke

~ditches (and when they were constructed relative fo site operation), and locations of springs, seeps, | | .
 marshes, ete. In addition, the obvious considerations such as the location of man-made dlscharge pomts -
»to the nearest stream (rntermrttent or ﬁowmg) pond lake estuary, etc shatl be consadered ' '

: Sk
“gA more subtle consrderatron in desrgnlng the samplmg program is the potentrat for drspersron of drssolved e
or sediment-associated contaminants away from the source. The dispersion could lead to a more |
* homogeneous distribution of contamination. at low: or possibly non-detectable. concentrations. Such |
. dispersion does not, however a\ways readrty occur. For example, obtaining a representatrve sampleiof
~ contamination from a main stream immediately below an outfall or a tributary is difficult because the inflow =~ [
- 'frequentty follows a stream bank with little lateral mixing for some distance. Samptmg alternatives to
overcome this srtuatlon arg: (t) move the site far enough downstream to allow for: adequate mixing, ori I
. (2)coliect integrated samples in a cross section. . Also, nonhomogeneous distribution -is a particular |
~ problem with regard to sediment-associated contaminants, which may accumulate in low-energy
- environments (coves, rrver bends, deep spots, OF even behrnd boulders}. near or distant from the source |
“while hrgher-energy areas (mam stream channels) near the source: may show no contammant
accumutatron i’ T . L o =

 The dtstrrbutron ot partrculates Wrthm a sampte rtselt Jis an rmportant oonsrderatron Many organrc ;' o
' .compounds are only slightly water soluble .and tend to adsorb onto partrcu!ate matter. Nitrogen, . " |
phosphorus, and the heavy metals may also be transported by parficulates. ‘Samples must be collected -

. with a representative amount of suspended material; transfer from the samphng devrce sha!l mclude o
1 g_:transferrmgaproportronate amcmnt of the suspended matenal - o e

5 2.2 Locatron of Samptmg Statlons -

Accessibil rty is the prrmary factor: attectmg samphng costs The des:rabmty and utrl:ty ot a sample for
'anaiysrs and consrderatron of srte condrtrons must be balanced agarnst the costs of cotlectton as controlted
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by accessrbrllty Bndges or prers are the tlrst chorce for locatrng a samplmg statlon on a stream because -

bridges provide ready access and also permit the sampllng technician to sample any point across: the' i
| = stream. A boator pontoon {with an associated rncreaee in cost) may be needed to sample locations on.

. lakes and reservoirs, as well as those on larger rivers. Frequently, however, a boat will take longer to:; b
~ cross a water body and will hinder manipulation. of the samplmg equrpment ‘Wading for samples is notif
-recommended unles:
adverse health effects. This provxdes a built in margin of salety . o
. protective equipment should fail to function properly Ifitis necessary to wade into the water bedy to. |
. obtain a sample, the sampler shall be careful to minimize dlsturbance of bottom sediments and mustenter . |
. the water body downstream of the: sampling. locatlon A necessary, the samplmg techmcran shall walt for b
. -'the sediments to settle before taklng a sample . . el

”“LSamplmg n marshes or tldal areas: may requrre the use of ar all-terrat
: ,precautrons mentloned above wrth regard fo sedlment drsturbance vpply

, , contamlnant dlspersron condrtlons ina flowmg stream the same concentratronsé: -
of each would oceur at all points along the cross section. This situation is moet fikely downstream of

- samples are taken where umlorm flow or deposrtron and good mlxmg condltrons eXlst. o

" EilThe avallabllrty ot streamt ow and sedrment drscharge records can be an impor nt consideration in

; ’_‘:‘::?:._convemently located on a selected stream, the. project hydrogeologlst shall explore the possrbrlrty ol,i‘,
obtamrng streamﬂow data by « drreot or rndlrect methods - s o

-5523 » Frequency ofSamplmg

. documents For snngle—event srte or area charaotenzat:on samp lng, both bottom matenal and overlymg T
. water samples shall be collected at the -specified .,ampllng stations. . If valnd data are available on the, |
_distribution of the contaminant between the solid and agueous: phases, it may. be apprapriate to sample_ :

o purposes (i.e., consisting of repetitive, continuing measurements to define variations and trends at a giveni |
. location), water samples shall be collected at a. pre~establlshed and constant interval as specified in the .
_project plans (often monthly or quarterly, and. during droughts and floods). Samples of bottom material. |

tall

Ef‘,f-The varlablhty in avallable water—quallty data shall be evaluated before determlnmg the number an
e collectlon frequency of samples requrred to mamtaln an elfeotlve monltonng program

;5 3 Surface Water Samgle Collectlo
ot 531 v' : Streams, Rlvers, Outfalls and Dramage Features (Dltches, Culverts)

. Methods for samplmg streams rivers, outtalls and dralnage features at a smgle polnt vary trom the
: _.srmplest of hand-sampling procedures to the more sophisticated multi-point sampling techniques known |~ |
o as the equal wrdth mcrement (EWI) method or the equal dlscharge mcrement (EDI) methods (see below).

'f'Samples frorn dlfferent depths or cross sectronal locatlons in the watercourse taken duribg: the same

or at different trmes may reflec:t dlfferlng lnputs or. dllutlons and therefore shall not be composrted

is known that contaminant levels are low so- that skin contact will not produce o

' 'veh,icle” (A;TV-)';E | r‘h‘e samfef .

areas of high turbulence. Careful site selection is needed in order to ensure, as. nearly as possrble that»

choosrng sampling sites in streams. Streamflow data in association with contaminant concentration. data . :
' are essential for estlmatrng the total contaminant loads carried by the stream. [|f a gaging station is not |

v . ‘only-one phase although this is not often recommended. If samples are collected primarily for monltonng R

1 ﬁf.shall be collected lrom tresh deposrts at Ieast yearly, and preferably seasonally, dunng both spnng and.

- sampllng episode, shall be composited. However, samples collected along the length of the watercourse. .

“01‘95””:"*"' e R Tetra‘T'eohNUS,ilnc.:
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¢ : Generally, the number and type ot samples o be taken depend'on the nvers wrdth depth drscharge and‘?»i
= on the suspended sediment the stream or river transports. The greater the number of individuat points -
that are sampled, the more llkely that the composrte sample will truly represent the overall charactenstlcs 3

_well mlxed ln such cases a smgle grab sampte taken »at mld depth ln the center ot the channel IS’ .
”?adequate to'represent the entlre cross sectlon - . L

reams at least one vertlcal composute shal be taken wrth one sample each from }ust be owg*f. o
face, at mid-depth, and leSt above the boltom. The measurement of DO, PH, temperature, |
= ‘conducttv:ty elc., shall be made on each allquot of the vertical composrte and on the compos:te rtself “or

:f;nvers several vertlcal composrtes sha]t be collected a dlrected zn the prolect plan documents '

y to stratify than r‘ivzers'*ar‘fd‘ ‘str_ea:m:v_s.- . _Th

requlres th.at more sal

.The number of water sampllng SlteS ona lake pondl of lmpoundment wrll vary wrth the srze and shape of
the basin, In. ponds and small takes a smgle vertlcal composite at the deepest point may be sufficient.. [
;:i'Srmtlarly, the measurement of DO pH temperature ‘etc., Is to be conducted on each aliquot of the vertical b
rmed ponds, the deepest pomt may have to be;
5t pornt lS usuatly nearthe dam .-

' ln lakes and larger reservorrs several vertlcal oomposrtes shall be composrted to form a srngle sampte

i These vertlcals are often taken along a transect or grid. ln some cases, it may be of interest to form
~~~~~~ - separate cempos&tes of epilimnetic and hypollmnetlc zones. In a stratified lake, the epllimnion is'the. |
. thermocline which is exposed to the atmosphere. T efhypolzrmmon is the lower, "confined” layer which is | b
.} only mixed with the eprlrmnron and vented to the atmosphere during seasonal "overturn” {when density . |

. stratification dlsappears) . These two zones may thus:have very different concentratrons of contaminants if
. input is only to one zone, if the contaminants are volatlle {and therefore vented from the ep:llmnlon butnot
- the hypolimnion), or if the epilimnion only is involved in short-term flushing (i.e., inflow from oroutflowto . | .
.| shallow streams) Normally, however a oomposrte (,onsrsts of several verttcals wrth samples collected at L

’”.i:ie.:vanousdepths o g : . . S L

n Jakes wrth lrregular shape and w1th bays and coves that are protected from the wmd separate
composrte samples ‘may be needed to adequately represent water quallty since it is likely that onlypoor. |
o mixing will oecur.: Srmltarly, additional samples are recornmended where dlscharges trrbutenes land use b
. Charactenstlcs and other such factors are suspected 'nﬂuencrng water quallty ' v S

Many lake measurements are. now made in: srtu uszng sensors and automatlc readeut or recordrng '
.. ‘devices. Slngle and multl-parameter mstrurnents are available for measuring temperature -depth, pH
.. oxidation-reduction potentlat (ORP), spectﬁc conductance dlssolved oxygen, some catrons and anlons
- _‘and llght penetratron L o L .

o 533 Estuanes

' Estuanne areas are by detlmtron Zones where rnland treshwaters (both surtace and ground) mix wrth
oceanic saline waters. Estuaries are generally categonzed into three types .dependent upon freshwater
inflow and ‘mixing properties. - Knowledge of ‘the estuary type lS necessary to determlne samplmg
locatlons Each type of estuanne areais desonbed below i _ : : .

o19811P Tetra Tech NUS, Ine.
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“ered Estuagy charactenzed by the absence of a vertrcal haloolme (gradual or no' marked mcrease ih o
”sahnrty in the water column) and a gradual increase in salrmty seaward. Typically this type of estuary
s shallow and is found in major freshwater shen..tﬂow areas Bemg well mnced the sampimg locatlons: G

Salt Wedge Estuar_fy' ' charactenz dbya harp vertlcal lncrease ln salrmty and stratrfled freshwater o
flow along the surface In these. estuanes the vertical mixing forces cannot override the densrty o
differential between fresh and saline waters. in effect, a_ salt wedge tapering infand moves
Lo honzontally, back and forth, with the tidal phase. It ‘contamination is beir troduced lnto the estuary L
o from upstream water sampllng from he salt wedge may mrss it entrrely ' o =

almmes approachlng full-strength oceanic waters Seascnally, b
reponderance of the fresh-salme water mrxmg occumng near, or S

o 'fOceanlc Estuami,‘ characterrzed by
. freshwater inflow is small wrth the )
oat the:shore llne

Samplmg in eetuarme reas s normally f?based upon the tldal phases Wrth:samples collected on,: 0
. successive slack tides (re when the tlde turns) Estuanne samplrng programs shall include vertical o
. salrnlty measur' s, ,coupled with vertrcal dlssolved oxygen and temperature b
iprofrles . A o .

‘:'ﬁ5.31.4g> -'i Surface Water Samplmg Eqmpment

o The selectron of amplrng equrprnent depends on the sute condltrons and sample type to be acqulred The b
: 'mest frequently used sarnplers are:: ' S o v

' Open tu,bev.v,_ o

_Dip sampler.
Weighted bottle

" Hand pump -
:Kemmerer. .

. Depth lntegratrng Sampler

e ee e e

Gp fThe dip samp[er and the welghted bottle sampler are used most often and detalled dlscussrons for these L
dewoes only (and the Kemmerer sampler) are: addressed subsequently in thls sectron o u

: The cntena for seiectmg a sampler mclude v

~ Drsposablllty and/or easy decontammatlon e e
1Inexpensive cost (if the. rtem lS to be dlSsted) Sl et e ' ’ é
. Ease of operation. . = - . A B
::Nonreactrve!noncontammatrng propertles = Tellon~coated glass,vstalnless-steel or PVC sample

chambers are preferred (in that order) & i v

LA Speleled above each sample (grab or each allquot collected ’for compesrtmg) shall be measured fcr r b
::*but not llmrted to o : peona -

Specrflc conductance - i

o
e Temperature
2

Drssolved oxygen (optronal)

: Sample measurements shall be conducled as soon as the sample is acqulred Measurement technlques
- described in - SOP SA-t | shall be followed Alb pertment data and re3ults shall be recorded ina flelcf

'019611'/p L ‘. o - ' . : V P i:”ﬁ‘_r:v.v‘v"iTetrafechNUS,flnc.



o mrxmg/stratlhcatlon and potentral contamination.

0 -.___the stirface of the ‘water (a dip or grab - sample) Constltuents measured in grab samples are. only;»f_:’:; ;’

.. concentration thatv is drstnbuted throughout the water column and in the cross section. Thetefore

hocan be lowered to the;bottom and raised to the surface at a uniform rate so that the bottle collects: sample -

o . the line when the sampler is at the destgnatecl depth, to cause the stoppers to close the cylmder Wthh lS
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'notebook oron. ample logsheets (see Attachment A These analvses"wllipm\?idelnfOrmatlon on vvater -

ngQ Samglmg
'Water is often sampled by flllmg a contamer elther attached to pole or held drrectly, trom jUSt beneathg -

indicative of conditions near the surface of the water ‘and may not be a true representatron of the total

whenever possible, it is recommended to augmer
'-gdisso}ved angd: suspende constrtuents and both. vertlcal::

o} samples with: samples that represent both
nonzontal drstnbuttons

A grab sample can also be taken usmg a werghted holder that allows a bottle to be fowered to any desrred '
 depth, opened for filling, closed, and returned to the surface. This allows discrete sampling with depth.
_ Several of these sa ples can be combined to provnde a vertical composxte Alternatively, an openbotfle

fthroughout the total depth and lS just hlled on reachmg the suﬁace The resultmg sample usmg etther

- devroe lS

- :Gently tower the sampler to the desrred depth 50 as not to remove the stopper prematurely (watch for o |
_,_}bubbtes) s T . e _

vsharp jerk of the stopper lme

. ':Qj' ‘qull out the stopper thw

;- Allow the bottle to fill completely, as ev1denced by the absence of alr bubbtes

»’.Ralse the sampler and cap the bottle

. i:Decontamlnate the outside of the bottle Thxs bottle can be used as the sample contamer as long as
. .'the bottle is an approved contamer type o Lo o

‘ 'Kemmerer, o

":lf samples are desured at a specific depth and the parameters to be measured do not requrre a Teﬁon o

:53,.§.coated sampler; a standard Kemmerer sampler may be used. The Kemmerer sampler is a brass
_starnless-steel or acrylic cylinder, with rubber stoppers. that leave the ends open while being lowered in a
- vertical position (thus allowing free passage of water through the cylinder). A "messenger is sent down |

then raised Water is removed through a valve to flll sample bottles y

' 535 Surface Water Samplmg Techmques i

"Most samples taken durrng s;te lnvestlgatrons are grab samples Typloally, surface water sampl ng - |
n mvolves immersing the sample container in the body of water; however, the followmg suggestlons are
. made to help ensure that the samples obtamed are representatrve of srte condrtrons
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L .The most representatwe samples are obtalned from mld—channel at a 0 6 foot stream depth rn a well—i”, 1
. mixed: stream : o - : o

. :’Even though the contamers used to obtatn the samples are prevrousy laboratory cleaned it |s':.bf_ .
~ suggested that the sample contamer be rinsed at least once with the water to be sampled bet_ore the ok

not appllcable when sample contamers are provrded pre:preserved.”

_ ‘sample Is taken' Th

. For samphng movmg water, it is suggested that the farthest downstream sample be obtamed first, and L
that subsequent samples be taken as one works upstream In general work from zones suspected oft \
o low contammatron to zones of hlgh oontammatlon e v s o

W mw sample a pond or "'other standmg body of water the surface area may be dt\nded if gnds A
. series of samples taken trom each gnd node is combmed mto ong sample, or several gr des are.

. ?selected at random

 Care should be take to avord excessrve agltatlon o' he water as loss of volatlle constttuents could
L result : : e G : . . _

- When obtalnlng samples in 40 mL septum vrals for . :olattle organlcs analysrs itis tmportant to exclude:’ o
_any air space in he top of the bottle and to be sure. ‘that the Teflon liner of the septum faces ln atter
. the vnal is fllled and capped: The vral can be turned upsrde down to check for air bubbles o

: mmnscnble’ ~
and on top of the water stead the sample contalner should be lnverted Iowered to the approxrmate »
 depth;’ and held at abou a,45—degree angle with the mouth. of the bottle facing upsiream.. When!
. sample ‘containers are provided "pre-preserved,’ use a dedicated, clean, un- preserved bottle for* o
o samplmg and transfer to an appropnately preserved contalner o g , ,

0 54 - Onsne Water Quallty Testlng

. Onsrte water qualrty testtng shall be conducted as descrrbed in SOP SA 1 1 :

' . :}5:.5 o SedlmentSamplmg ,k

i t’g:, \"5'5.1:> . ‘, : General o

Sediment. samples are usually collected at. the same verttcals at whlch water samples were collected I
. onlyone sedtment sample |s to be collected the. sampllng locatron shall be approxrmately at the center ot
G ,the water body , v , - o :

fSGenerally, the coarser gralned sedlments are deposxted near the headwaters of the : reservow Bed

- sediments near the center of a water body will be composed of fine- gratned materials which may, because i
of their fower porostty and greater surface area avatlable for adsorptton contain greater concentrattons of
‘contaminants. The shape flow pattern, bathometry {i.e., depth dlstnbutron) and water circulation pattemns |

- must all be considered when selecting sediment samplmg sites. In streams, areas likely to have sediment.
- accumulation (e.g., bends, ‘behind islands or boulders, qunet shallow areas or very deep, low-velocity |
areas) shall be sampled whlle areas likely to show net erosion (l 6. hgh veloc:ty, turbulent areas) and

: f, suspensxon of tlne solld matenals shall be av0|ded

. Chemlcal constltuents assootated Wlth bottom matenal may reﬂect an mtegratron of chemlcal and i
- biological processes Bottom. samples reflect the historical input to streams, lakes, and estuaries with- "~
"..respect to time, applrcatton of chemicals, and land use. Bottom sediments (especrally fme—gratned
.matenal) may act as a smk or reservorr for adsorbed heavy metals and organrc contamlnants (even lt L

Q19:511/g o v o = N A .Tetra_TechNUS,ilnc._‘
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o ,water column concentratrons are below detectron lrmlts) Therefore, lt ts rmportant to mrnrmlze the loss ot
’ jlow-densrty “flnes" ’durrng any sampllng process : v -

- 5All relevant mformatron pertammg to:sedrment sampllng shall be documented as appllcably descrtbed in .
OP SA 6,3 and Attachment B. : e > e :

B 5 2 | Samplmg Equrpment and Techmques o

:A bottom—materral sample may consrst ot a srngle scoop or core or may be a com _srte of severa

. .'_,‘:Depth is greater than 3 feet o
s lhvolves a waterway that |s turbulent or swrft

s Ei’condrtlons that increase the potentlal tor a worker to fall mto the water Examp es would
. include large/uneven rocks or boulders, dense mucl or sedtment that could entrap workers{ '
. feet, eto) e

; Waterway is tldal and condltlons such as those lrsted above could change

: The thlrd person m the above condmon must be equlpped and prepared o render emergency suppsrt o
e g lltellne tethered PFD {lite saver), sklff means to contact extemal emergency response support ete.]

o - The followmg samplers may be used to cotlect bottom materlals o -

: . Scoop sampler
o *.; ; Dredge samplers _

Each type of sampler is dlscussed subsequently
choog Samp_le o
A Scoop sampler consrsts ot a pole to whreh a Jar or scoop is. attached The pole may be made of '

- bamboo, wood, PVC, or ‘aluminum and be either. telescopmg or ot ftxed length The scoop or ;ar at the
~end of the pole is usually attached usmg a clamp - , o : :

i the water body can be sampled from the shore or lf |t can. be waded the easrest and best way to collect
~ asediment sample is to use a scoop sampler. - This reduces the' potentral for cross-contamination. - This -
method is’ accomplrshed by reaching over or wading into the water body and, while faclng upstream {into
the current), scooping the sampler along the bottom in-an upstream dlrectlon 1t is very drtflcult not to ,
- dlsturb fme-gralnecl materrals of the sedrment water 1nterface when usmg this: method i

Coomeste e Tea TehNUS e
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’ 'e.f', co 'se-gramed or parttatty—cemented matertals) or when farge quantttres of sample are required.
The buckets may either close
| eavy and may requrre use of a '

‘ tsrocky, in very deep water, or when the flow: velocrty is
hrgh The Peterson dredge shall be lowered very stowly as it approaches bottomv because |t can force lo.

however for sandy, rocky, and hardt.

descends thus reducmg the "shock wave“

: The Ponar dredge is easxly operated. by one
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ded Methods for Water-Data Acgyrsmon .

redges a e generalty used to sampfe sedrments whrch cannot easrty’ be obtamed usmg coring devnces-;, 1o .

o ; he (;kman;dredge has onEy li tted usefulness It perferms well where bottom matenal is unusuaIIy soft b .
{  as when covered with organic sludge or light mud. Itis unsurtable

compartment The screen ‘over the sarnpte compartment permrts water 1o pass through the b

in Contamrnants and o

- us. EPA 1980 Standard Ogera’nng Procedures and C.)uahtv Assurance Manual Water Sun/etllancef 1
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s ATTAC:HMENTA S
SURFACE WATER SAMPLE LOG SH; T.

) rura Toon s, . SURFACE WATER SAMPLE LOG SHEET

Pm]ent Site Nam o
Pro;ect No :

| o sveam
| 0Sping
. DPord
Biake
n Othsr Voo
v {IcksampieType:’, .

- LDwConcentraﬂon
. [} Hrgh Concentrataon e

5',Sglini'ty': oOther
5 CNAC

Date ook oaler FopH choSie S T Temp: Turmdrtv .

e V‘xsual Slandar(l mS/cm Degreesc CNTU ol

ofDepthe e
e

Sigpature(s): :

otestip  Tetra Tech NUS, Inc.
’\
|



'E::Subjeét‘ S _—
o SURFACE WATER AND
SEDIMENT SAMPLING

| Number :
- SA—T 2

’b.:{ftP:a,ge”:::is L

Rewsxon

Effectwe Date

120f12“,:5‘

09,'03‘:""”' |

ATTACHMENT B
SO!L & SEDIMENT SAMPLE LOG SHEET,

Tetra Tech NUS, Inc..

:;:__QnmnIAlDNn

. iSampke Loeation:

“U . Samopled By
i COC No:

: Tvpe of Sampre
“It Low Concentration

WCHIOG.:

MonTor Heading (ppm

. ison. & SEDRMENT SAMPLE LOG SHE T

{1 High Concenlraimn L

(F;gggaffri pormg: v

o1gs1P

 Tetra Tech NUS, Inc.




-Hevision

otget1P




e

- PrOJec »

.  site Logbook

_.:51.*1 o Gen' alf::;,: :

The srte ]ogbook isa hard boun ‘ jagrnated con’crolled—drstnbutron record book in whrch all major onsite
1 activities are documented Ata nrmum the fdllowmg actrvrtles/events shaﬂ be recorded or. referencedi;-, :

e« Al freld personne! present
e Arrivalidepariuire of site visf ters .
s Time and date of H&S training g
s Arrival/departure of equrpment : e
‘ - ~Time and date of equipment ca[rbratron
]
»
L
L)
.

= Start and/or completlon of borehole, trench, » momtonng well mstallatron etc -
‘ ,d 'each day ' . - :

e Daily onsite activities pen‘o
& Sample pickup information - e
. ,,Heaith and Safety rssues (Ievel of protectlon observed etc )

- Weather condmons ‘ . ; :

A A site logbook shali be mamtamed for each pro;ect The site logbook shall be mmated at the start of the
: »ffrrst onsrte actlvﬂy (e g. srte vrsrr or rnmal reconnarsuance survey) Entrres are fo be made for every day

vanager is :‘:"fif.:’
records freld reports samplej

goetie iﬁ . . TemaTehNUS e
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’ ?f'ff:;be srgned and. dated b
;..,:E;each day

b .When movres, slrdes, or photographs are taken of a srte or; any momtorrng tocatron they must be‘./
bl .numbered sequentlally fo correspond to logbook/notebook entrles The name. of the photograph T, '

»f’»bfphotographer is not required to record the aperture settrngs and shutter speeds for photographs taken e

_ within the normal automatic exposure range. . However, special lenses, films, filters, and other image- = |

enhancement techniques must be 'noted in the logbook/notebook if possrble, such techmques shallbe|
av0|ded srnce they c :.adversety affect the accuracy of photographs Charn of—oustody procedures .

. ""for aerial photography, conf;dentlal lnformatlon or crlmmai rnvestlgatton requrre chaln of—custody )
. procedurss. Once processed the slides of photographrc prints ‘shall be consecutrvely numbered and

 labeled according fo the Iogbook/notebook ‘dest iptions.. The site photographs and associated negatlves 7

and/or drgrtalty saved" ‘.ges to compact drsks must be docketed mto the prolect s central frle

F;eld Notebooks

- -Key ﬂeld team personnel may mamtarn a separate dedrcated fretd notebook fo document the pertment Ly
field ‘activities: conducted ctrrectly under the|r supervision. For. ‘example, onlarge projects with multiple . .

_ investigative sites and varying operating conditions, the Health and Safety Officer may elect tomaintaina. |

. separate field: notebook Where several drill rigs are in operatlon srmu!taneously, each srte geotogr Gl
aSS|gned to oversee a rrg must mamtam a treld notebook . v S L

o ooeetiP L e e .



project»spemﬂc needs co‘
_ information can be docu
”;;;samplmg SOP

, epeclfled types of
i ,,des‘crlblng the sample as well

analy3|s ‘hether the analyses are
COC form s retained by the field
& the original is sent to the laboratory. |

The ongmal (top, s:gned copy) of the COC form shall be. placed inside a large. Z|ploc~type bag and taped
_inside the lid of the shipping cooler. ¥ multiple coolers are sent but are included on.one COC form, the!. |-
. COC form should be sent with the cooler containing vials for VOC analySIs or the cooler with the airbilll = |

attached The alr bill should then state how many coolere are mcluded W|th at shlpment An examp e ofi ,

. v and any other problems thatare
'{noted are resolved through commumcatlon between the laboratory pomt—of-contact and the Tetra Tech =

NUS PFD]EC‘l Manager). The COC form is signed and copied. The laboratory will retain the copy while the |
o ongmal becomes part f,the samples correspondmg analytlcal data package o (

e 14 Mﬁm&a L

’ Attachment D is an example ofa custody seal The L,ustody seal is an adheswe-backed label lt is part of-
. achain- of-custody process.and is used to prevent tampeting with _samples. after they have been collected
inthe field and sealed in coglers for transport to the labaratory. The COC: seals are signed and dated by
the sampler( s) and affixed across the lid and body of each cooler (front and: back) containing. . |
_environmental samples (see SOP SAB. ). coc seals may be avallable from the laboratory, these seals b
may also be purchased fromasuppller S . . . & s

»‘01;9_511/9‘ﬁ . e '::,“ [ L G ,TetraTechNUS,,lnc.f



e 2 Number o paee
IELD DOCUMENTATION =~ ;Hewsm . — 1=

b ,made atasite.

1 _,‘5.3.2,.4 Bonng Log

A Groundwater Leve! Measu [

g ), a !arge amount of datar
' must bev ecorded often wrthrn a short hme penod The Pumpmg Test Data Sheet facrlltates this ae_k by

ollection format for the pumpmg well and observatron wels and allowmg the trme
:-lnterval for oo!lect on o; be lard out in ad /ance. . . .

A Packer Test Report Form : tbebo'Omplef’é’ed_ for each welt upo v:hr’hi(:hfe"paokzerjte:st rsconducted

Durmg the progress of each bonng, a: log of the materials encountered operatron and drrvmg of casmg, o

~and location of samples must be kept The Summary Log of Bonng, or Borlng Log is used for this. o

_purpose. and must be _completed for each soil boring performed. ' In addi
_monitored on cores, samples, cuttings from the borehole, or breathlng Zone, |

n, if volatile organics are
ing a PID or FID), these|

| readings must be entered on the boring log at the appropriate. depth. The "Remarks’ column canbe used
o subsequently enter the laboratory sample number, the. concentratron of key anafytrca! resuits, ot other

pertinent rnforma’uon This feature allows “direct companson of contammant concentratrons wrth sorl:}
characterlstrcs : ¢ : S o , 0

,--3-2-5 ‘ Monltorr gWeII Constructron Detarls Form

A Momtonng Well Corrstructlon Detarls Form must be completed for every momtormg wefl plezometer 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 lnformatlon is important in- evafuatlng the performance of the monlionng well, patticularly in areas

where water levels show temporal variation;: or. where there are ‘multiple  (immiscible): phases of

- contaminants. . Depending on the type of momtonng well (m overburden or: bedrock strck-up or flush
jmount) dlfferent forms are used _ . . ,

:ij 5326 : TestPltLog -

When a test pit or trench is constructed for mvestrgatrve or samplmg purposes, a Test Prt Log must be
frlled out by the respons1b[e freld geofoglst or samplrng technrcran e o

o111

Tetra Tech NUS, Inc.
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EffecttveiDate -
0903

Subject

sed as the project directs to document

: "j‘nnmg
FTMFts wxll be malntatne wnth

. proper operatlon and response of the equnpment to ‘document the accuracy, precision or sen: >lthlty Qf the' L

measurement and determine if correction should be applied to the readings.” Some items of equment_];:‘:‘, o
ire frac ue t-“"ahbratlon others mfrequent Some are caltbrated o} <-t e manufacturer others by the}f,@' '

Each mstrument requmng cahbratton has its own Fqurpment Cahbratton Log which documents that the
manufacturer's instructions were followed for calibration of the equipment, including frequency and type of = |
.j,;;standard or. cahbratton devnce An Equnpment Oallbratton Log must be mamtamed for. each electromc iy

:accordance with the manufacturers recommendatlons =

: 5_4 »:..E(fvfsz‘: ;;Flel,d HeE_orj

o The primary means of recording onSItez acttVItles is the sxte Iogbook Othe fte!d notebooks may also be ;
1. These logbooks and notebooks (and supporttng forms) contain detailed information requ1red _
- for data terpretatlon or documentation, but are not casily-useful for tracktng and reporting of progress.| |
L Furtherm re; the field logbook/notebooks remain onsite for. extended penods ot ttme and are. thus not-”""'
. accessible for ttmely review by pro;ect management . . G :

| 5_541 | Dauty Ac.tlvmes REPO“?;:; ..

'j To prowde ttmety overSIght of onStte oontractors D.:uly Acttvxtles Reports are completed and submttted asjb :
» .::descnbed below i : e v . o v :

olgatte. o e . TetaTech NUS,inc.
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F!ELD D: CUMENTATION

Revision

Eﬁectlve Date

~ further approval.

Leader (FOL) for re

’ All Tetra Tech NUS held forms oan be found on the companys mtra t Stte
under Fteld Log Sheets o v S

L SlTE. HTTP IIINTRANET TTNUS coMm CLICK ON FIEL LOG

;;‘Groundwater ampte Log Sheet
Surface Water Sample Log Sheet
Soil/Sediment Sample Log Sheet

_ Container Sample and Ir
‘Geochemical Parameters (Natural Attenuatlon)
Groundwater Level Measurement Shee’t
Pumping Test Data Sheet : iy
Packer Test F{eport Form

~ Boring Log -

» Monitoring We}l Construc ion Bedrock Flush Mount/
e Momtonng WeH Construc ion Bedrock Open Hole

. Monltonng WeH Constructlon Conﬂnmg Layer IE . .

| Monitoring Well Construction Overburden Flush Mount
'Monltorlng Well Constructlon Overburden Stlok Up

- TestPitLog: o o

- Monitoring Wel! Matena!s Certlﬁoate of Conformance '
’Momtonng Well Development Record : ,

LISTING OF TETRA TECH NUS FIFLD FOHMS FOUND ON THE TTNUS INITRANET '

3 ‘ori énd thus requires no ' ’

o site logbook and in

EETS

- 019611/P

Tetta Tech NUS Inc. - ¢
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FIELD DOCUMENTATION

Revision

QAGSH: ‘

Effecﬂve Date

80f12f:v

v ow Flow Purge Datv )
4 Y:QA Sample Log Sheet

019611/P

. Tetra Tech NUS, Inc..
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Subject 5

FlELD DOCUMENTATION | Fevson T ek
o 2 L oges

[ ACHMENT A

 START :TlMEE L

... SITELEADER:
. PERSONNEL

mph wind from SE

.eologlst’s .

b e , steel well |nstallvv_v
o forwell
Dr:lhng

o owell

. Well_ drilled. Rig geologlst was G See Geologlsts Notebook i
. Ne.2, page for details of drilling’ actrvntles Sample numbers 123000 81 123 22 82 i
and 123—22—53 collected see ‘sample logbook pages 43, 44 and 45, :

See Geologrst‘s Notebook No 1 page 31 and well constructxon detalls;; }l b

'st’eam-cleaned "at 'oleconv:mlnatron ’plt.” Then‘ eet 'up : ;Ioca. Oh. '?of

stage :The well

5, .. was developed Seven 55-gallon drums were filled in the flushing s _
“ . .o.wasthen pumped using the pitcher pump for 1 hour At the end. of the hour wa r pumped v
= from well was ! sand free.” _ . . o .
6. EPA remedlal project manger arrives on site at 1425 hours

7. Large dump truck amves at 14: 45 and is steam—cleaned Backhoe and dump truck set up
over test plt : e

v d'ug with cuttlngs plaoed 'rn dump trut:k Rrg geologlst was,
e ‘See Geologist's Notebook, No. 1, page 32, for detarls of ‘fest pit. ¢
ities. ';Test pit subsequently filled. No samples faken for chemlcal analysis, Due to
W groundwater table, filling in of test pit__ resulted ina very soft and wet area A
mound was developed and the area roped off , :

9 “Express camer plcked up samples (see Sarnple Logbook pages 42 through 45) at
1750 hours Slte actlvmes termmated at 1822 hours All personnel off site, gate locked

Field Operations Leader -

O19611/P o TeTenNUS e
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NON-HADIOLOG[CAL SAMPLE
HANDLING .

les dependlng on the analyses
preserve the samples wh_en shupped off . srte for chemnc

,,;meet the deﬁnmg criteria for;hazard ciasses and divisions in Part 173 Wlth shght modlfrcatlons iATA has .
1 adopted DOT "hazardous matenals" as IATA "Dangerous Goods » g -

.;,?:Hazardous Waste - Any substance Irsted in 4OCFR ”Subpart'D (y261 30 et seq) o othenmse
: ':characterrzed as rgmtable corrosive, reactrve ‘or toxic (as deﬂned by Toxrmty Charactenstrc Leachlng

: ha—r frezght contalners or -
"overpacks) portable tanks cargo tanks tank cars and mutti- unit't'ank car tanks to perform a contarnment b
functr; ' mn conformance wrth the mlnlmum packagxng requ;rements of 49 CFF{ 173 ’?4(a) & (b) : ' L

on the srde of a vehlcle transportmg certam hazardous materrafs

'Common Preservatlves

S, 7 Hydrochlonc A,cr_dv HCt
= Sulfuric Acid - H,SO,
_ e Nitric Acid - HNO; .
. Sodium Hydroxrde NaOH
otsenp Tetra Teoh NUS, Inc,




o ::"Ftévisiéd e 5:{.; E Effectwe ate

02/04 ‘

RESPONSIBILITIES

.. FEield Ogeratlons Leade - Dlrectly responsnble for bottllng, preservatlon“ tabehng, packaglng, shrppm L
. and custody of: samp es up to and vncludlng release'to the shlpper. . . ‘

:;Fleld Sai D ers ResponSIble for initiating 1 the Chal v
the packagmg and shipping requirements, and mar amlng custody fs
.. toanother. custcdla or to the shlpper .

..:per SOP SA-6 3), rmplementmg
ples untll they are rehnquns]' '

PROCEDURES

» .i,}g;;ls’.d?a

Sam:v e‘ldenttﬁcatlon Iabelmg documentatlon and cham of—custocly are addressed by SOP SA '6 f;f' L

Sample ontamers

_fother mformatxon) per. 40 CFR 136 ln general the sample contamer shall allow approxumately o
’»215 10 pe'cent alr space ( utiage ) to allow for expansmn/vaponzahon lf the sample warms dunng transport .

fowed for a delivery of sample contan
naintain the mtegnty of the sample pt’EO

als For |
hemlcals’ e

. i._Teﬂon !mer (lf reqmred for the contalner), shall be dlscarded

’»:52 Samgle Preservatlon -

ézcontamers which appear contammated upon recelpt -or whrch are found to have loose caps or a mlssmg B

T Many water and soul samples are unstab!e and therefore requ;re preservatron 1o prevent changes in elther: . -
| the concentration ot the physical condition of the constituent(s) requiring analysis. Although complete and
o _::‘srrevers;ble preservatlon of samples is not possnble preservatlon does retard the chemrcal and biologlcaL;

e

nc:



Subject o o b
o NON RADIOLOGICAL SAMPLE S

. obeoA .

Dnlut:on

ce;ntretionTv - Estimated

Amount
Required for
Preservation |

1) | 1 part concentrated HC] T part
o double-dlstllled de omzed water

sfom. |

1 part concentrated | ,
double-dlstrlled deiomz‘.d water

v | Undiluted concentrated HNO;

16N

1870 mL double-dlstrlled dexomzed

400 grams solid NaOH d|ssolved in |

water; yleids1 hter of solu’non j -

TON

éfm’L

Thls assumes that the

sample is mltrany at pH 7 |s poorly buffered and does not contam parnculate matter ‘as these ccndrtlonsf -
~vary, mote preservative may be required. Consequently, the final sample pH must be checked usmg
»rnarrow~range pH paper as described i in the generahzed procedure detarled beiow

siostis 1P

o :Tetre .Te'ch; NUS;

ne.




. HANDL!NG

o check the
'-ple, always .

{ remove oxidizing. _gen‘: bre: ent in the ple
sample on Kl-starch pap olug color indicate

L IF resrdual chlorlne is ’present add 0. 08 grams of sodlum throsul ite per"iitér:of sambl?é?:to remove the
reS|duaI ohforme ' . L - e

::Con’nnue wrth proper acrdrfrcatron of the sample as descrrbed abf a0

_L;rire'dkif:or preservatio
ymmunication with the

For brofoglcal samples 10% buffered formalrn or |sopropanol may also be:"
Questions regarding preservation requrrements should be resclved throug ,
bora 'ry before samplrng begms S : -

.‘I_i:’The sample shall be f _ered ’rhrough a non- metalhc O 45—m|cron m"mbrane frlter 1mmedrately after
- 'colleotron-"- The frltratron system shall consist of dedicated filter canister, dedicated tubing, and a
‘ - or vacuum pumping squeeze actron (srnce the sample rs frﬂtered by
mple trave1s only through the tublng) . . L

019611/P » ‘ . TetraTechNUSlnc :




" NOW- RADIOLOGICAL SAMPLE
. HANDLING;_;

SA-G 1 |

Re\IISIon :/ : " B

' innIy emplo

- _zlf coolmg
< top of packmg ma’rerlal (mmlmum of 8 pounds of ice for a medlum 5|ze cooler)

: Seal (e, tape:ijrtle top in knot) large liner bag

‘ The ongmal (top, S|gned copy) of the COC forrn shall be. piaced inside a Iarge thloc—type bag and, :

D taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC: |

- form, the COC form should be sent with the cooler containing the vials for VOC analysns The C(}C'E ;
1form shou!d then state how many coolers are mcluded with that shlp i o

camster to

ro péﬁo_gm filt : hread the tubmg throu“h th peris

v quired see 'A hments A and B) place rce aroun ,sample contamer s

ders, and on

Close and seal out3|de of cooler as descrlbed in SOP SA—G 3 Ssgne custody seals :must be used

ials”: trammg L
. course. are authoriz ed to o These tramed mdlwduals are’!

019611/P

© TetraTech NUS

i

ne:
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' ' NON HADI@LOGICAL SAMPLE

container |

Water and

'0'1'9.6,1‘1/P:, e TetraTechNUSlnc
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- NON- \ADIOLOGlCAL SAMPLE, SA 6 1

HAN DLING

'QFlevus«on

Presenratlo el

Cool 164°C
HClto <2
Cool lo 420

SVOCsand =
i pestlc;de/PCBs) -

L Cyanlde
~>V.H|gh_Haza_rd v

|48 hours to lab
; preservatlon o

14 days to extractlon
] 40 days after extraohon

: Organlcs
: (GC&GCIMS

SVOCsand
. pestlcxdes/PCBs)
i Xtractaples G (Medl

SVOCsand -
|posticides/PCBs)

1 lnorgamcs ‘ Low/Mediun“l

Boz.  |CooltodC '4days o exiraction;
: i B 40days afterexlraction

‘8oz :(iodl'to#’C;.: » 6’"‘ onths
o o HHG - 28 days)
Cyanlde_(l 4 days)

Organlc/lnorga ngh Hazard o Widje,-mdulh'glas’sg s » : v : : 8 62; o N_ohe :
>'mc L R R | v : G ! fii
: lD[oxm/Furan Al e D IWide-mouthiglass

Nore S‘Sdaysunﬁl
: oo Pexdraction

40 days after extract
|7 days until
p ‘paratlon analys:s _

Foz.

All;j : Wide-rrlolnh glass 8oz

AIR LT R : :
. |NVolatile - HLowMedium:
L Organ‘ics’; e :

Charcoal tube——?cm long, e Coolio 4°C : Sﬁda?[é reGOmmendédi ; |

6mm 0D, 4mm D

Al glass containers should hava Teflon cap liners or septa : '
‘;2' “See Attachment E Preservatson and: maximurm holdlng time allowances per 40 CFR 136

ey, . o ToaTechNUS, Ing.
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| Revision

| EffectveDate

02/04

Nitrogen _~;,,:

| 28¢days.

6 mor—yths :

1trate—Nxtnte Nltrogen L

ltnte Nrtrogen

Ol| & Groase

Cool 4°C

48hours i

ool 4°C; st@ G

L Bdays

Total Organtc Carbon (TOG)

| Cool, 4°C; RO or H;50% tb

Orthophosp 1at;e_

28 da?s

: 'Futeummedaately, Cool A4

f' -:F.:’

48 hours

Oxygen, Dissolved-Probe :

: G Bottle & tcp =

|- None required

Ana yze rmmedlately

Oxygen, Dissolved-Winkier

Bottie &top | Fixan site and store in dark

hours

“|:Phenols -

G | Cool, 4°C; Hh80a topH 2

' »I-Fﬁosphorus Total

~ PG |Coo 4T HgSO4tOpH2

. ‘Residue, Total =

P, G Cool, 4°C

. [ Resiave, Fifterable (1DS)

PG |Coda°C

_Ress'idue Nonfilterable (TSS).

o '|5,: G 1 Cool 4°C

:Resn:iue Seﬂleable

PG Cool, 4°C

| Residue, Volatxle (Ash Content) v

. RG  Cool,4°C

‘Silica:

p i gCgol A0

I 28 days

v;_Specmc Condqgt_ancei"}' T

: CooJ 4°C}

28 days

- :QQQL4°C - SRR

28 days

otesiiR

Tetra Tech NUS, In¢ .




Sub;ect

NON RAD]OLOG]C L SAM E

| ATTACHMENTB ‘
_ ADDITIONAL REQUIR DCONTAINERS' PR : :ERVATION TECHNIQUE
_ AND HOLDING TIMES | e

- plus sodium hydroxnde fo. pH {
- Nonerequnred
= qul 4°C

TCa. 50
- HNOstopH2
: HN_Oaztoszb

E';Cooz 4°c 0.008% Naznga

5 »fcoo:?,’ AT Na23203
HClto szm .
& ,COO';‘ 5. 0.

E;4\_(;&'5[&“1 and Acrylonit

Phenals ©

 [Bonzidines" 702 | Cool, 47G: 0.008% NazSZO:;

Cool 4°G

s 0 Phthalvait—e:‘e_stefs}‘ e

: o | 40 days after extraction L
o 5 Feflon-lined Coot 4°C; storg In dar |7 days until extraction; |
e cap 0.008% Na23203‘53 - 40 days after extraction
[ GTeflondlined [Cook 4~ 70 17 days until  exiraction;
o : '} 40 days after exlractlon
7 days  untl extn‘acﬁon;“l
days aiterextraction -
days: untl - extraction; |
40 days aﬂer extraction

7 days “until - extraction;
cap o a0 days after extration

g G “Teflondined : |- Cool, 4°C;‘0.008%:Na23203,‘ 7 days untl - extraction;

cap B il '§40daysaﬁerextractton :

- ['Nitrosaminest! V%

feces™

cap

G, TeftonJined | Cool,

i cicap storeri r

ydrocarbons G, Teflondined - Cool 4°C; 0 008% NagSQO
= cap  lstoreindark [ o

G,. Teflon-lined | Cool, 4°G; 0.008% NaQSgO:;

: Nitroaron_iaticég & §Ijé6phor¢n§“ ‘% o

Polynuclear - Aromati
PAHgMS
il Haloethers: " =

Dioxin/Fuiran (TCDD/TC _

01961 P : " Tetra :Te¢h NUS, e,



ubject e :
. NON- RAIIOLOGICA AMPLE
HANDL!NG

“‘ATTA CHMENT i

_Sample preservation s
 aliguiot should be pre :
en chemlcal samples may be. preserved by m

'omply thh the_

*be ana!yzed as soon as possnble aﬂer collectron The tnm s.llsted are the max:mum‘ttmes that samples £
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1.0 PURPOSE
To establish procedures for the use, maintenance, and calibration of the Photovac 2020 Photoionization
Air Monitor.
2.0 SCOPE

Applies to each usage of the Photovac 2020 Photoionization Air Monitor by TtNUS personnel.

3.0 GLOSSARY

Electron volt (eV) - A unit of energy equal to the energy acquired by an electron when it passes through a
potential difference of 1 voit in a vacuum. It is equal to 1.602192:0.000007 x 107 volts.

Intrinsically Safe (1.S.) - Based on wiring, configuration, design, operation, gasketing, construction, this
instrument may be employed within locations in which flammable gases and/or vapors may exist.

lonization Potential (I.P.) - The energy required to remove an electron from a molecule yielding a
positively charged ion and a negatively charged free electron. The instrument measures this energy level.

Photoionization Detector (PID) - Photoionization detector employed as general reference to air monitors of
this type. PIDs detection method employs ultraviolet (UV) radiation as an energy source. As air and
contaminant are drawn through the ionization chamber the UV light source causes the contaminant with
ionization potentials equal to or less than the UV source to break into positive and negatively charge ions.
The created ions are subjected to an electrostatic field. The voltage difference is measured in proportion
to the calibration reference and the concentration of the contaminant.

Ultraviolet Radiation {UV) - Ultraviolet radiation is the energy source employed by the instrument to ionize
collected sample gas streams. The UV lamp source is required to be equal to or greater than the
ionization potential of the substance drawn through the instrument in order to create separate jonized
species.

4.0 RESPONSIBILITIES

Office Managers — Office Managers are responsible for ensuring that personnel under their direction who
may use this device are first provided with adequate training and information.

'Project Managers — Project Managers are responsible for ensuring that appropriate health and safety
requirements and resources are addressed for their assigned projects.

Health and Safety Manager (HSM) - The HSM shall ensure that appropriate training is available to users
of the Photovac 2020 instrument. v

Equipment Manager - The Equipment Manager shall ensure all air-monitoring instrumentation slated for
field activities has been operationally checked out, fully charged, and calibrated prior to issuing any
instrument for field service. Maintenance deficiencies identified by the Equipment Manager will require
those instruments to be pulled from service until repairs can be facilitated.

Field Operations Leader (FOL)/Field Team Leader (FTL) - The FOL/FTL shall ensure all field team
members employing the monitoring instruments as part of their assigned duties are adequately trained in

019611/P ' Tetra Tech NUS, Inc.




Subject ) Number Page .
PHOTOVAC 2020 ] ME-12 . 4 of 26
. PHOTOIONIZATION AIR MONITOR Revision Effective Date
1 06/99

the operation and limitations of this instrument. The FOL/FTL shall ensure that the air monitoring
instruments are employed as directed by site guidance documents (i.e., Work Plan, Health and Safety
Plan, etc.). Additionally, the FOL/FTL shall ensure that the appropriate documentation and recordkeeping
requirements are fulfiled including Documentation of Calibration and Direct Reading Instrument
Response Data Sheets for air monitoring activities. On projects where a dedicated SSO is not assigned,
the FOL/FTL is responsible for assuming the duties of that position.

Health and Safety Officer (HSQO) - The HSO is responsible for determining air monitoring requirements for
the site activities, and providing direction for air monitoring during specific site activities. This
identification of types of air monitoring and direction for use are indicated within the Site-Specific Health
and Safety Plan (HASP).

Site Safety Officer (SS0) - The SSO shall ensure the instruments identified are employed in the manner
directed by the HSO, and that any action levels specified are observed for the application of engineering
controls, personal protective equipment (PPE) use, and administrative controls. Additionally, he/she shall
ensure the instruments are properly maintained and calibrated prior to use in the field. The SSO, during
specific air monitoring applications including STEL and TWA mode measurements, will be respensible for
the operation and application of this specialty air monitoring device. The SSO is also responsible for
addressing relevant Hazard Communication requirements (e.g., MSDS, chemical inventories, labeling,
training, etc.) on each assigned project.

5.0 PROCEDURES

51 Principle of Operation

Direct-reading instruments such as a photoionization detector are fypically used to monitor for airborne
releases that could present an inhalation threat to personnel, and to screen and bias environmental
samples. Proper use of these instruments by trained, qualified personnel is essential to the validity of any
acquired results. Also essential is that the devices are properly calibrated according to manufacturers
instructions (and the specifications of this SOP), and that users of the instrument properly document
results.

The Photovac portable photoionizer detects many organic (and a few inorganic) vapors. The basis for
detection of this instrument is the ionization of components of captured gaseous streams. The incoming
gas molecules are subjected to ultraviolet (UV) radiation, which is energetic enough to ionize many
gaseous compounds. Molecules are transformed into charged-ion pairs, creating a current between two
electrodes. FEach molecule has a characteristic ionization potential, which is the energy required to
remove an electron from the molecule, yielding a positively-charged ion and the free electron. The
instrument measures this energy level.

This instrument measures the concentration of airborne photoionizable gases and vapors and

automatically displays and records these concentrations. It does not distinguish between individual

substances. Readings displayed represent the total concentration of all photoionizable chemicals present
" in the sample. This instrument is factory set to display concentration in units of ppm or mg/m?®.

‘The 2020 instrument is easy to operate. The meter display updates itself once per second.
Concentrations are directly displayed on the readout.

The 2020 instrument also performs shori-term exposure limit (STEL), fime-weighted average (TWA) and
PEAK calculations. Any of these results can be viewed, but only one mode may be viewed at a time.
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2020 has 6 keys for alphanumeric entry and for accessing multiple functions. The keys are used fo set up
and calibrate the 2020 instrument. They allow for the manipulation of the data in various ways.

All information entered with the keys and stored in the instrument's memory. This is retained when the
instrument is switched off. The clock and calendar continue to operate and do not need to be set each
time the instrument is turned on.

511 Displays

The 2020 instrument has a meter display for reporting detected concentration, and a display used to
indicate status information and guide the user through configuration options. All functions of the |
instrument will be controlled or reported using one of these displays. |

5.1.1.1 Meter Display

The meter has a 4-digit display. It will always be used for reporting detected concentraticns. When the
detector and pump are off, the meter display will be blank.

In order to accommodate the entire range of concentrations the 2020 can detect, the instrument has 2

resolution settings. The 0.1 resolution setting should be used for concentrations below 100 ppm, and the
1 resolution setting should be used for concentrations above 100 ppm.

5112 Status Display

The status display is a 2 line by 16 character display. The top line is used to display status information |
and prompts the user for information. The bottom fine is used for soft key names. Up to 3 names can be
displayed for the 3 soft keys. If a name does not appear for a soft key, then the soft key has no
associated function.

512 Keys

51.21 Fixed Keys

The three round keys below the soft keys each have a fixed function. The first key is the ON/OFF key, the
middle key is the EXIT key, and the last key is the ENTER key.

The ON/OFE key is used both to turm power on to the 2020 as well as to turn the power off. To turn on
2020, press the ON/OFF key. To turn the power off, press the ON/OFF key and hold it down for 2
seconds, and then release it. This is done to prevent an accidental power off..

The EXIT key provides a way of returning to the default display. In the functional map, the soft keys allow
the user to advance and the EXIT key provides a way to go back. At the initial entry of the menu, EXIT
will return the user to the default display.

The ENTER key has a context sensitive function. When operating or navigating through the function map,
the ENTER key is used to exit the functions and return to the default display. VWhen entering data such as
a name, number, date, or time, ENTER is used to confirm the entry.
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51.2.2 Soft Keys

The three soft keys on the 2020 are located directly below the status display. Each key has varying
functions for configuring the 2020, editing the data logger, and controlling the display. - Since only three
soft keys are available, each function is broken down into a path.

5123 Entering Text With the Soft Keys

For all information that must be entered, the left, center, and right soft keys correspond to the up, down,
and right arrow.

The up and down arrows are used to change the character highlighted by the cursor. The right arrow is
used to advance the cursor to the next character to the right. When the cursor is advanced past the right
most character, it wraps around to the first character again. To accept the changes, press the ENTER
key. To ignore the change, press the EXIT key.

Formatting characters, such as the colon (3) in the time, the decimal (.) in a concentration, and the slash
(/) in the date are skipped when advancing the cursor.

All inputs 8 characters long, which is displayed on the right side of the status display line. The prompt,
describing the input, occupies the left side of the top line. The soft keys are defined on the bottom line of

the status display.
5.2 Default Display

The meter display shows the detected concentration. The resolution of the display automatically changes
with the magnitude of the reading. A reading of O to 99.9 will be displayed with a resclution of 0.1 ppm or
mg/m°. A reading greater than 99.9 will be shown with a resolution of 1 ppm or mg/m® The meter will
display concentrations up to 2000 ppm or 2(XX) mg/m?.

The status display is used to indicate the instrument status, date, time, units, and active soft keys.

The default display provides the following'information: instrument status, current detected concentration,
time, date, and measurement units. The status display toggles between showing time and units and then
the date.

When the display mode is MAX, the date and time correspond to the date and time the MAX concentration
was recorded. In TWA mode, the time represents the number of hours and minutes during which the
TWA has been accumulating. For PEAK and STEL monitoring, the date and time correspond to the
current date and time.

5.3 Monitoring
|
531 Use and Documentation of Results 3

As with any direct-reading instrument, understanding not only how — but when to use this instrument is
essential to gathering relevant and valid data. This device will only respond to volatile substances in
sampled air that have ionization potentials below the UV lamp strength. Inappropriate instrument
selection, or usefinterpretation of instrument results by an unqualified user not only can yield inaccurate
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results, but could place personnel at risk of exposure to hazardous agents. Only personnel who are
properly trained and authorized to use this device will be permitted to operate it.

It is essential that instrument operators understand and comply with the requirements to document
results. This includes the need to document calibration results as well as operational readings. |
Calibration results must be recorded using Figure 5-1. Operational results can be recorded in several |
ways, including:

Direct-Reading Instrument Response Data (Figure 5-2) — preferred method
Boring Log Forms (Figure 5-3)

Test Pit Log Forms (Figure 5-4)

Log book entries

When using direct-reading instruments, it is important to monitor the air near the source of potential
releases (e.g., drilling boreholes, tank entrances, drum openings, etc.) and at worker breathing zone
areas. -All readings should be recorded, including readings noted where background levels were not
exceeded.

5.3.2 Instrument Status

The instrument status is shown on the left side'of the first line of the status display and on the Table and
Graph outputs. Each status has an assigned pricrity assigned to it. If more than one status is in effect,
then the status with the highest priority is displayed until the condition is corrected or until the option is
turned off.

5.3.3 Alarms

~ While operating the instrument, any one of three audible alarm conditions can occur. To accurately
identify the source of the alarm, each type of alarm has been given a unique status.

The 2020 also has an audible alarm and a visual alarm LED. To conserve power, the 2020 alternates |
between these fwo alarm indicators, rather than operating both- concurrently. Different alarms are |
identified by the frequency at which the 2020 alternates as follows: PEAK alarm-5 times per second, |
STEL alarm-2.5 times per second; and TWA alarm-1.25 times per second.

The left soft key is used for acknowledging alarm conditions, and is named "Ack." If no alarm conditions
exist , then the "Ack” key is not shown. To clear an alarm, press the "Ack” key. Once acknowledged, the
alarm indicators are cleared. The alarm status will remain until the alarm condition clears.

The 2020 updates fhe peak concentration once every second. Following every update, the peak
concentration is compared to the peak alarm level, and if exceeded, an alarm is triggered.

If the 15 minute average exceeds the selected STEL, a STEL alarm is generated.

The TWA alarm is generated when the current average of concentration, since the TWA was last cleared,
has exceeded the TWA exposure limit.

019811/P . Tetra Tech NUS, Inc.
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FIGURE 5-1

DOCUMENTATION OF FIELD CALIBRATION

SITE NAME: PROJECT NO.:
Date of Instrument Tetra Tech Person Instrument Settings/Readings Calibration Remarks/ Comments
Calibration Name and Instrument 1.D. Performing Pre-Calibration | Post-Calibration Standard
Model Number Calibration Setting Reading {Lot Number)
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FIGURE §-2
DIRECT-READING INSTRUMENT RESPONSE DATA
SITE NAME: PROJECT NO.;
PAGE aF
Date and Time(s) Instrument Operator Instrument Used Instrument Reading Location Operation(s) Being Personnel in Vicinity at Time
Name -and Duration {e.g., borehole vs Performed of Readings and Level of PPE
’ breathing zone) Worn
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FIGURE 5-2 {Continued)
SITE NAME: ' : , PROJECT NO.:
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FIGURE 5-3
BORING LOG Page __of
PROJEC NAME: BORING NUMBER:"
PROJECT NUMBER: DATE:
.DRILLING COMPANY: GEOLOGIST:
. DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample | Depth { Biows/ | Sample | Lithology | U - T
No,and| (Ft.} {6"orRQD|Recovery/] Change
o or %) Sampis | (DepthiFe) | 3011 Daostyl S
TR frunmef Langin Seraomed s Golor Materiat Classification g Remarks
. Rock ?
Interval Hardoess *
|
* When rock coring, enter sock brokeness,
** Include monitar reading in 8 foot Intervals @ barehole. Increase reading frequency if p read. Drilling Area
Remarks: Background (ppm)[ |
Converted to Well: Yes No Well 1.D. #:
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FIGURE 5-4
Page ___of ___

TEST PIT LOG

PROJECT NAME: ) ] ___TEST PIT NUMBER:
PROJECT NUMBER: DATE:
LOCATION: GEOLOGIST:

MATERIAL BESCRIPTION PID/FID READING

Depth Lithology
Ft.) Change
(Ft. (Depth/Ft.)

Remarks

honeo

|TEST PIT CROSS SECTION AND / OR PLAN VIEW |

REMARKS:

PHOTO LOG:
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During calibration, all alarms are disabled. Once the calibration is complete the alarms are re-enabled.

54 STEL, TWA, MAX, and PEAK QOperation

The 2020's dispiay can be configured to show one of four values: STEL, TWA, PEAK, and MAX.

5.41 Short-term Exposure Limit (STEL) Mode

The Short-term Exposure Limit (STEL) mode displays the concentration as a 15 minute moving average.
The 2020 maintains 15 samples, each representing a one-minute averaging interval.

Once every minute, the oldest of the 15 samples is replaced with a new one minute average. This moving
average provides a 15-minute average of the last 15 minutes with a one-minute update rate. Since the
average is calculated using 15 one-minute averages, the meter display will only update once every
minute.

STEL is set to zero each time the instrument is turned on. Since STEL is a 15-minute moving average,
there is no need to clear or reset the STEL.

STEL calculations are always being performed by the 2020. The results of the calculations can be
displayed by selecting STEL as the Display mode.

5.4.2 Time-weighted Average (TWA) Mode

The TWA accumulator sums concentrations every second until 8 hours of data have been combined. If |
this value exceeds the TWA alarm setting, a TWA alarm is generated. The TWA is not calculated usinga
moving average. Once 8 hours of data have been summed, the accumulation stops. In order to reset the
TWA accumulator, press the "Clr" key.

This sum will only be complete after 8 hours, so the meter displays the current sum divided by 8 hours.
While in the TWA mode, the time on the status display will show the number of minutes and hours of data
that TWA data has been accumulated. When the sample time reaches 8 hours, the 2020 stops
accumulating data and the TWA is complete.

TWA calcuiations are always being performed by the 2020. The results of the calculations can be
displayed by selecting TWA as the Display mode. When the sampling period is less than 8 hours, record
the TWA readout along with the sampling duration displayed on the meter.

54.3 MAX Mode

The MAX mode displays the maximum signal, with the date and time that it was recorded. 2020
continues to log data according to the selected averaging interval, but only the maximum detected
concentration is shown on the meter display.

The right soft key is used to clear the meter when displaying MAX. The "CIr" key only affects the reading
that the meter Is displaying. For example, if you display the MAX reading, and you press "Cir,” only the
MAX value is cleared. The TWA is still accumulating in the background.

0196811/P Tetra Tech NUS, Inc.
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5.4.4 PEAK Node

The PEAK maode displays the current detected concentration. The reading is updated every second. In
the background, the 2020 data logger is sampling the concentration and measuring minimum, maximum,
and average concentrations for the selected averaging interval. At the end of every interval, one entry is
placed in the data logger until the data logger is full. Typically, the instrument is operated in the PEAK
mode. Operation within the other specialized modes are the responsibility of the SSO.

55 Set Functions

Pre-set functions are used to setup the 2020. There are three functions which can be used: Calibration,
Purmp and Clock.

5.5.1 Pump

* The Pump function is used to control the pump.. After selecting Set Pump, the 2020 responds by
displaying the new pump status.

The detector is also turned off when turning the pump off. This prevents the detector from being damaged
when there is no sample flowing through the detector.

When the pump and the detector are off, the meter display will be blank. Turn the pump and detector off
when concentration measurements are not necessary, and the 2020 will only be used for reviewing data
or generating reports. Operating the instrument with the pump and detector turned off will conserve the
lives of the battery and ultraviolet (UV) lamp.

1. Press the ENTER key. The top line of the status display changes to "Select?". The bottom line
displays 3 soft key names: "Set,” "Log," and "Disp.”

2. Press the soft key below "Set.”

3 The names of the soft keys change to reflect the Set options. The display now shows 3 devices

which can be set: "Clock,” "Pump," and "Cal.” Press the "Pump" key.
4. If the pump is off, pressing the "Pump” key will turn the pump on.

5. A message will be displayed showing the status of the pump The display reverts back to the
previous menu after a few seconds.

8. To return to the default display, préss the ENTER key.

5.5.2 Clock

The Clock function is used to set both the current date and time.

1. Press the ENTER key.
2. Press the "Set" key.
3. When the names of the soft keys change, press the "Clock” key.
019611/P Tetra Tech NUS, Inc.
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The up and down arrows are used to change the character underlined by the cursor. The right
arrow is used to advance the cursor to the next character to the right. When the cursor is
advanced past the right-most character, it wraps around to the first character again.

Formatting characters, such as the colon () in the time and the slaéh {/y in the date are skipped
when advancing the cursor.

4, Usé the "arrow keys" to enter the correct time. The time is formatted as Hour:Minute:Second.
5. Press the ENTER key to confirm the time and move to the date option.
6. When setting the date, the 2020 prompis the user to input the current date formatted as

Year/Month/Day. Use the "arrow keys" to enter the correct date.
7. Press the ENTER key to confirm the date and return {o the Set options.

§.5.3 Calibration (Cal)

The Cal function allows the user to setup and calibrate the 2020. Three options are available under the
Cal function: "Zero,"” Span," and "Mem." :

A calibration memory consists of a name, a response factor, and PEAK, TWA, and STEL alarm levels.

The "Zero" and "Span” keys are covered in detail in the manufacturer's operations manual for the
instrument.

To edit the calibration memory, select "Mem" and then "Chng." The 2020 prompts the user with two new
soft keys: "User" and "Lib."

554 Library (Lib}

Library selections simplify Cal Memory programming, and provide standard response factors for
approximately 70 applications. "Lib" allows you to select an entry from a pre-programmed library. The
name, response factor, and three alarm levels are all set from the library. To select a library entry to
program the selected Cal Memory:

1. Select "Set," "Cal," "Mem," "Chng," and "Lib.”

2. Use the "Next" and "Prev"” keys to scroll through the list. See the manufacturer's manual for a list
of the library entries.

56 » Preparing for Field Operation of the Photovac 2020
Turning 2020 On
1. Turn the 2020 on by pressing the ON/OFF key.
2. The instrument will display the software version number. Wait for the 2020 to proceed to thé
default display.
019611/P Tetra Tech NUS, inc.
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3. - Aliow 10 minutes for the instrument to warm up and stabilize.

4. Press the "Enter" Key. The default display will provide 3 soft key selections: "Set," "Log,” and
"Display.”

5. Press "Set" From this option 3 other soft key selections will be offered: "Pump,” “Clock," and
“Cal."

6. Press "Cal" ' This will begin the calibration sequence. The first selection is to Zero the
instrument. ‘ '

7. Press "Enter," zeroing will begin. (Note: When employing zero gas attach and activate zero gas
supply at this_time.)

3. The next selection is for Span determination. Press "Enter" and the concentration will be
requested. The isobutylene calibration gas employed under general service will be marked on the
side of the container. Use the soft keys to toggle into position and to log the concentration. Once
the concentration is logged press "Enter.” The direction or status display will indicate spanning.
At this time hook up the span gas with a regulator to the Photovac 2020, and open it to supply
enough fiow to elevate the flow rate indicator to the green indicator fine {1/8" from the rest
position).

9. Once spanning is complete, the alarms which have been disabled during calibration will actlvate
indicating that calibration is complete.

10. Document this calibration procedure using a Documentation of Calibration form as illustrated in

Figure 5-1.

v

This instrument is ready for use.

Calibration is to be performed daily or prior to each use in accordance with Sections 5.6 and 5.7 of this
SOP, and with manufacturer's recommendations.

5.7 Maintenance and Calibration Schedule
Function ' Frequency
Routine Calibration ‘ Prior to each use. Complete Figure 5-4 for each
calibration.
Factory Inspection and Calibration Once a year, or when malfunctioning
Wipe Down the Outer Casing of the Unit After each use
Clean UV Light Source Every 24 hours of operation
Sample Inlet Filter Change on a weekly basis or as required by level of
use
Battery charging After each use
Clean ionization chamber Monthly
5.7.1 Cleaning the UV Light Source Window
1. Turn the FUNCTION switch to the OFF position. Use the instrument's multi-tool and remove lamp
housing cover.
Tetra Tech NUS, Inc.
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2. Tilt the lamp housing with one hand over the opening, slide the lamp out of the housing.
3. The lamp window may now be cleaned with any of the following compounds using lens paper:
a. 11.7 eV Lamp - Dry Aluminum Oxide Powder (3.0 micron powder)
b. All other lamps - HPLC Grade Methano!

Observe manufacturer's MSDS requirements when handling these substances.

4. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace
o-ring as necessary, reinstall lamp housing cover, tighten using the multi-tool. (Do not over
tighten). : '

5. Recalibrate as per Section 5.6.

5.7.2 Cleaning the lonization Chamber

1. Turn the FUNCTION switch to the OFF position and remove the lamp housing cover and lamp as
per Section 5.7.1.

2. Using a gentle jet of compressed air, gently blow out any dust or debris.

3. Following cleaning, reasserﬁble by first sliding the lamp back into the lamp housing. Replace
o-ring’ as necessary, reinstall lamp housing cover, tighten using the multi-tool. (Do not over
tighten). :

4, Recalibrate as per Sections 5.8 and 5.7.

5.8 Instrument Advantages

The Photovac 2020 is easy to use in comparison to many other types of monitoring instrumentation. Its
detection limit is in the low parts-per-million range. Response time quickly reaches 90 percent scale of
the indicated concentration (Jess than 3 seconds for benzene). This instrument's automated performance
covers multiple monitoring functions simultaneously, and incorporates data logging capabilities.

5.9 Limitations of the Photovac 2020 Photoionization Monitor

* Since the 2020 is a nonspecific total gas/vapor detector, it cannot be used to identify unknown
chemicals; it can only guantitate them in relationship to a calibration standard {relative response
ratio).

s For appropriate application of the 2020, ionization potentials of suspected contaminants must be
known. -

» Because the types of compounds that the 2020 can potentially detect are only a fraction of the
_chemicals possibly present at-a hazardous waste site, a background or zero reading on this
instrument does not necessarily signify the absence of air contaminants.

*  The 2020 instrument can monitor only certain vapors and gases in air. Many nonvolatile liquids, toxic
solids, particulates, and other toxic gases and vapors cannot be detected.
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» PiD's are generally not compound-specific. Their response to different compounds is relative {o the
calibration gas used. This is generally referred to as the relative respanse ratio. Instrument readings
may be higher or lower than the true concentration. This can be especially serious when monitoring
for total contaminant concentrations if several different compounds are being detected at once.

» The 2020 is a small, portable instrument which cannot be expected to yield results as accurately as
laboratory instruments.

5.9.1 Variables Affecting Monitoring Data

Monitoring hazardous waste site environments can pose a significant challenge in assessing airborne
concentrations and the potential threats to site personnel. Several variables may influence both
dispersion and the instrument's ability to detect actual concentrations. Some of the variables which may
impact these conditions are as follows:

» Temperature Pressure - changes in temperature and/cr pressure will influence volatization, and effect
airborne concentrations. Additionally, an increase or decrease in temperature ranges may have an
adverse effect on the instrument's ability to detect airborne concentrations. Significant changes in
temperature or pressure from the time of calibration to the time of sample measurement may result in
erroneous results.

 Humidity - excessive levels of humidity may interfere with the accuracy of monitoring results.

« Rainfall - through increased barometric pressure and water may influence dispersion pathways
effecting airborne emissions.

« Electromagnetic interference - high voltage sources, generators, other electrical equipment may
interfere with the operation and accuracy of direct-reading monitoring instruments.

6.0 "~ TROUBLESHOOTING
6.1 Fault Messages

When the "Fault“' status is displéyed, the 2q20’s operatioh is comprised.

Fault 1: Signal from zero gas is too high.

Cause: If another fault occurred while the 2020 was setting its zero point, then this fault is displayed.
Action: Ensure no faults are occurring and calibrate the 2020 again.

Cause: Contamination of sample line, sample probe or ﬁtﬁngs before the detector.
Action: Clean or replace the sample line, sample probe or fhe inlet filter.

Cause: Span gas and zero air are mixed up.

Action: Ensure clean air is used to zero the 2020. If you are using Tedlar bags, mark the
calibration and zero gas Tedlar bags clearly.
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Cause: Ambient air is contaminated.

Action: If the quality of ambient air is unknown, use a supply of commercial zero grade air.
Fault 2: Signal from span gas is too small.
Cause: Operator may have incorrectly used the span gas for the zero air source.

Action: Ensure clean air is used to zero the 2020. If you are using Tedlar bags, mark the
calibration and zero gas Tedlar bags clearly.

Action: Ensure the span gas is of a reliable concentration.
Cause: UV lamp window is dirty.
Note: Do not remove the detector lamp in a hazardous location.
Action: Clean the UV lamp window.
Cause: UV lamp is failing.
Nots: Do not remove or replace the detector jamp in a hazardous location.
Action: Install a new UV lamp.
Cause: Incompatible appliﬁation.
Action: The concentration and sample gas are incompatible for use with the 2020.
Fauit 3;: UV lamp fault. UV [amp has not started.
Cause: UV lamp has not started immediately.

Action: This fault may be seen momentarily when the 2020 is first turned on. Allow 30 to 80
seconds for the UV lamp to start and the fault to clear.

Cause: UV lamp serial number label is blocking the photocell.
Note: Do not remove or replace the detector lamp in a hazardous location.
Action: The UV lamp has a white serial number label, it is possible that the label is blocking the
photocell. Rotate the lamp approximately 90 degree and then try to start the 2020 again.
If the fauit persists, replace the lamp.
Cause: UV lamp not installed.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: Install a UV lamp.
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Cause: UV lamp has failed.
Note: Do not remove or replace the detector lamp in a hazardous location.
Action: Install a new UV lamp.
Cause: Electronic problem,
Action: If a new UV lamp still generates this fault, then contact the Photovac Service Department.
Fault 4: Pump current too low or too high.
Cause: If the pump sounds labored, then the pump is operating beyond normal operating parameters.

Action: Check for an obstruction in the sample line. Make sure sample line, sample probe or inlet
filter are not plugged.

Note: Do not replace the inlet filter in a hazardous Iocation.
Action: Replace the inlet filter.
Action: Ensure the sample outlet, Iocated_on the underside of the 2020, is not obstructed.
Cause: UV lamp is too wide, causing flow to be restricted.
Note: Do not remove or replace the detector lamp in a hazardous focation.

Action: If the UV lamp has a white serial number label, it is possible that the lamp is too wide for
the lampholde_r. Contact the Equipment Manager.

Cause: The 2020 has been exposed to a solvent that can pass through the inlet filter and liquid has been
aspirated.

Action: Contact the Equipment Manager.
Cause: The pump has failed.

Action: Contact the Equipment Manager.

6.2 Specific Problems
Problem: Very low or no instrument response detected, yet compounds are suspected to be
present.

Cause: The 2020 has not been calibrated properly.

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the instrument
as outlined in the User's Manual.
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After the instrument has been calibrated, sample the bag of calibration gas. A reading
equivalent to the calibration gas should be displayed. If not, contact the Equipment
Manager.
Note: Do not remove or recharge the battery pack in a hazardous focation.
Action: Disconnect the battery charger before calibrating the 2020.

Cause: Calibration Memories have not been programmed correctly.

Action: Program ali the calibration memories required for the intended application. You must use
the correct calibration gas and concentration for each Cal Memory.

Cause: Response factor has been set to zero.

Action: Enter the correct response factor. Refer to the list of response factors. [f the compound

is not listed or you are measuring gas mixtures, then enter a value of 1.0. See User's
Manual. '

Cause: Not using the correct Cal Memory.
Action; Select the correct Cal Memory for the intended application.

Note: It does not matter which Cal Memory is selected or which response factor is entered. The 2020's
response is not specific to any one compound. The reading displayed represents the total
concentration of all ionizable compounds in the sample.

Cause: Detector is leaking. A decrease in sensitivity may be due to a leak in the detector.

Note: Do not remove or replace the detection lamp in a hazardous location.

Action: Ensure the UV lamp has been installed correctly.
Action: Ensure the iémb cover has been tightened. Do not overtighten the cover.
Action: Ensure the o-ring seal on the lamp cover is positioned correctly.

Cause: UV lamp is too long, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If the UV lamp has a white serial number label, it is possible that the lamp is too long for
the lampholder. Replace the lamp and contact the Equipment Manager.

Cause: UV lamp is too wide, causing flow to be restricted.
Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If the UV lamp has a white serial number label, it is possible that the lamp is too wide for -
the lampholder. Contact the Equipment Manager.
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Cause: Sampling environment is extremely humid.

Action: Water vapor is not ionized by the PID, but it does scatter and absarb the light and results
in a lower reading.

- The 2020 detector has been designed to operate under high humidity conditions. Under
extreme humidity conditions, there may be a decreased response.

Cause: UV lamp is failing.

Action: Replace UV lamp.

Note: Do not remove or replace the detector lamp in a hazardous location.

Cause: High concentration of non-ionizable compounds suspected.

Action: Chemical compounds, such as methane, with IPs greater than the 10.6 eV scatter and
absorb the UV light. Sensitivity may be decreased significantly.

Application with high backgrounds of such materials, may be incompatible with the 2020.
Contact the Photovac Applications Group for more information.

Problem: Erroneously high readings.

Cause: Sampling environment is extremely humid.

Action: Water vapor may contain mineral salts which conduct a charge. The water vapor
becomes an electrolytic solution which becomes ionized when it enters the detector.

Atmospheric water in areas around the sea or stagnant water may produce a response in
the absence of contaminants. The same effect may be seen when conducting ground

water investigations in areas where the water contains a significant concentration of
minerals.

Cause: The 2020 has not been calibrated properiy.

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the
instrument as outlined in Sections 5.6 and 5.7.

After the instrument has been calibrated, sample the bag of calibration gas. A

reading equivalent to the calibration gas should be displayed. If not contact the
Equipment Manager.

Cause: Cal Memories have not been programmed correctly.

Action: Program all the Cal Memories required for the intended application. The correct

calibration gas and concentration must be used for each Cal Memory. See the User's
Manual.

Cause: Not using the correct Cal Memory.

019811/P
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Action: Select the correct Cal Memory for the intended application. See the User's Manual.
Note: it does riot maiter which Cal Memory is selected or which response factor is entered. The 2020's ‘
response is not specific to any one compound. The reading displayed represents the total
concentration of afl lonizable compounds in the sample.
Cause: Detector has been short circuited by foreign matter in the detector cell.

Note: Do not service the 2020 in a hazardous location.

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of compressed air to
remove any dust in the detector cell. :

Warning: Do not insert any object, othér than the UV lamp, into the lamphoider.
Cause: There is an undetermined problem.
Action: Caontact the Equipment Manager.
Problem: Date and time séttings are not retained.
Cause: The battery pack was removed before the 2020 was turned off.
Note: Do not remové or recharge the battery pack in a hazardous focation.

Action: Replace the battery pack and reset the time and date. Ensure that the 2020 has been
turned off before removing the battery pack. '

Cause: The 2020 has not been used for 3 months or more and the infernal battery {not the external
battery pack) has discharged.

Note: Do not remove or recharge the battery péck in a hazardous location.
Action: Connect the 2020 to the AC adapter and turn the instrument on. Turn the pump off.
While the 2020 is running the internal battery is charging. Leave the instrument running
for approximately 24 hours.

Problem: Instrument status shows "Over."

Cause: High concentrations of gases and vapors will cause a rapid change in signal level. The detector
and associated electronics may become temporarily saturated.

Action: Wait a few seconds for the status 1o return to normal. PIDs are designed to detect
relatively low concentrations of gases and vapors. Exposure to very high concentrations
may result in a very high or maximum response. -

Cause: The detector has become saturated.

Action: Move the 2020 to a location where it can sample clean air. Sample clean air until the
reading stabilizes around 0.

0t9611/P

Tetra Tech NUS, inc.



Subject Number Page
PHOTOVAC 2020 ME-12 , 24 of 26
PHOTOIONIZATION AIR MONITOR Revision Effective Date

1 : 06/99

. Cause: Detector has been short circuited by foreign matter in the detector celi.
Note: Do not service the 2020 in a hazardous location.

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of compressed air to
remove any dust or dirt in the detector cell. '

Warning: Do not insert any object, other than the UV lamp, into the lamphoider. |
Cause: There is an undetermined problem.
Action: Contact the Equipmeni Manager.
.Problem: Display is blank.
Cause: Battery pack is critically low.
Note: Do nof remove or recharge the battery pack in a hazardous location.
Action: Replace the battery pack or connect the 2020 to the AC adapter.
Cause: The battery pack is not connected to the instrument correctly.
Action: Ensure the battery pack connector is securely attached to the connector on the 2020. \
Cause: There is an undetermined problem.
Action: Reset thé 2020. Leave the instrument on while disconnecting the battery pack. This will

reset the instrument. Reconnect the battery pack and close the battery hatch. Turn on
the 2020, set the time and date and program all the calibration memories.

Action: Contact the Equipment Manager. i
Problem: Sample flow rate is less than 300 mi/min.
Cause: Inlet filter is plugged.
Note: Do not replace the infet filter in a hazardous location.
Action: Replace inlet filter.
Cause: Inlet filter has not been installed properiy.
Action: Ensure that the inlet filter has been installed correctly.
Cause: UV lamp is too long, causing flow to be restricted.
Nofe: Do not remove or replace the detector lamp in a hazardous location.

Action: If the UV lamp has a white serial number label, it is possible that the lamp is too long for
the lampholder. Replace the lamp and contact the Equipment Manager.
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Cause: UV lamp is too wide, causing flow to be restricted.

Action: If the UV lamp has a white serial number label, it is possible that the lamp is too wide for
the lampholder. Contact the Equipment Manager.

Cause: The 2020 has been exposed to a solvent that can pass through the inlet filter and liquid has been
aspirated.

Action: Contact the Equipment Manager.
Cause: Sample outlet is obstructed.
Action. Ensure the sample outlet is not obstructed in any way.
Cause: Pump has besen damaged.
Action: Contact the Equipment Manager.
Problem: Liquid has been aspirated.
Cause: The 2020 has been exposed to a solvent that can pass through the inlet filter.
Action: Contact the Equipment Manager.
F"robiem: - Corrosive gases and vapors have been sampled.
Cause: The 2020 has been exposed {o corrosive gases and vapors.
Action: Corrosive gaées and vapors can affect the electrodes within the detector as well as the
lamp window. Prolonged exposure to corrosive materials may result in permanent
fogging or etching of the window. If the 2020 is exposed to corrosive material, contact the

Equipment Manager.

7.0 SHIPPING

¢ The Photovac may be shipped as cargo o carried on as luggage provided that there is no calibration
gas cylinder accompanying the kit. When shipping or transporting the calibration gas, a Hazardous
Materials (Dangerous Good) Airbill, including the information as stipulated in Figure 5-5 will be
prepared. Only personnel who have been properly trained are permitted to offer a hazardous
material for shipment. The "Shipping Hazardous Materials" course offered by Tetra Tech NUS is
considered acceptable training for this purpose. Specific instructions on packaging, labeling, and
otherwise prepating a hazardous material shipment are presented in the Student Manual that
accompanies the course.

8.0 REFERENCES

Photovac 2020 Photoionization Monitor User's Manual, 1995.

Student Manual from "Shipping Hazardous Materials” course, Tetra Tech NUS, 1999,
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1.0 PURPOSE

To establish procedures for the use, calibration, maintenance, troubleshooting, and shipment of the
Photovac MicroFID handheld fiame ionization detector.

2.0 SCOPE

Applies to all Brown & Root Environmental personne! who operate the MicroFID instrument during the

performance of their work.

3.0 GLOSSARY

None.
4.0 RE_SPONSIBILITIES

Office Managers - Office Managers are responsible for ensuring that personnel under their direction who
may use this device are first provided with adequate training and information.

Project Managers - Project Managers are responsible for ensuring that appropriate health and safety
requirements and resources are addressed for their assigned projects.

Health and Safety Manager (HSM) - The HSM shall ensure that appropriate training is available to users
of the Photovac MicroFiD instrument.

Equipment Manager - The Equipment Manager shall ensure that ali air maonitoring instrumentation siated
for field activities has been operationally checked out, fully charged, and calibrated prior to issuance for
field service. Maintenance deficiencies identified by the Equipment Manager will require those
instruments te be pulied from service until repairs can be facilitated.

Field Operations Leader (FOL)/Field Team Leader (FTL) - The FOL/FTL shall ensure all field team
members using monitoring instruments as part of their assigned duties are adequately trained in their
proper operation and limitations. The FOL/FTL shall ensure that the air monitoring insiruments are
employed as directed by site guidance documents (i.e., Work Plan, Health and Safety Plan, etc.).

© Additionally, the FOL/FTL shall ensure that the appropriate documentation and recordkeeping
requirements are fulfilled including Documentation of Calibration and Direct Reading Instrument
Respense Data Sheets for air monitoring activities. On projects where a dedicated SSO is not assigned,
the FOL/FTL is responsible for assuming the duties of that position.

Health and Safety Officer (HSO) - The HSO is responsible for determining air monitoring requirements for
the site activities, and providing direction for air monitoring during specific site activities. This
identification of types of air monitoring and direction for use are indicated within the Site-Specific Health
and Safety Plan (HASP).

Site Safety Officer (8SO) - The SSO shall ensure the instruments identified are employed in the manner
directed by the HSO and action levels employed as contingencies marks for the application of engineering
controls, personal protective equipment (PPE) use, and administrative controls are employed as directed.
Additionally, hel/she shall ensure the instruments are properly maintained and calibrated prior to use in the
field. The SSO during specific air monitoring applications including STEL and TWA mode measurements
will be responsible for operation and application of this specialty air monitoring employment duty. The
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880 is also responsible for addressing relevant Hazard Communication requiremenis (e.g., MSDS,
chemical inventories, labeling, training, etc.) on each assigned project.

5.0 PROCEDURES

- 5.1 General

Direct-reading instruments such as a flame ionization detector are typically used to monitor for airbarne
releases that could present an inhalation threat to personnel,-and to screen and bias environmental
samples. Proper use of these instruments by trained, qualified personnel is essential to the validity of any
acquired results. Also essential is that the devices are properly calibrated according to manufacturers
instructions {and the specifications of this SOP), and that users of the instrument properly dogcument
results.

52 Use and Documentation of Results

As with any direct-reading instrument, understanding not only how - but when to use this instrument is
essential to gathering relevant and valid data. This device will only respond to volatite organics in air that
are combustible. Inappropriate instrument selection, use, or inferpretation of instrument results by an
unqualified user not only can yield inaccurate results, but could place personnel at risk of exposure to
hazardous agents. Only personnel who are properly trained and authorized to use this device will be
permitted to operate it.

It is essential that instrument cperators understand and comply with the requirements to document
results. This includes the need to document calibration results as well as operational readings.
Calibration results must be recorded using Figure 5-1. Operational results can be recorded in several
ways, inciuding: '

Direct-Reading Instrument Response Data (Figure 5-2) - preferred method
Boring Log Forms (Figure 5-3)

Test Pit Log Forms (Figure 5-4}

Log book entries

. 2 2 O

When using direct-reading instruments, it is important to monitor the air near the source of potential
releases (e.g., drilling bareholes, tank entrances, drum openings, etc.) and at worker breathing zone
areas. All readings should be recorded, including readings noted where background levels were not
exceeded.

53 Principles of Operation

The MicroFID is a flame ionization detector used for the measurement of combustible organic compounds
in air at parts per million levels. Permanent air gases {argon, carbon dioxide, nitrogen, oxygen, water
vapor, efc.) are not ionized by the flame.

When the MicroFID is turned on, the display prompts you to turn on the hydrogen. The internal pump
draws sample air in through MicroFID's inlet. This sample air provides the oxygen necessary for
combustion in the hydrogen-fueled flame. When the proper ratio of hydregen to air is present in the
combustion chamber, the flame is automalically started with a glow plug. A thermocouple is used to
monitor the status of the flame. When the sample passes through the flame the combustible organic
compounds in the sample will be ionized. After the compounds have been ionized, they are subjected to

019611/P
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FIGURE 5-1

DOCUMENTATION OF FIELD CALIBRATION

SITE NAME: PROJECT NO.:
Dato of Instrument. Totra Tech Person Instrument Settings/Readings Calibration Remarks/ Comments
Calibration Name and Instrument .D. | Performing Pre-Calibration | Post-Calibration Standard
Model ~ Number Calibration Setting Reading (Lot Number)
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SITE NAME:

DIRECT-READING INSTRUMENT RESPONSE DATA

PROJECT NO.:

" Date and Time(s)

Example
12-12-91/14:30

ingtrument Operator
Name

Joe Field

insirument Used

HNU 101

instrument Reading
and Duration

15 ppmf16 min.

Location
(e.g., borehole vs
breathing zone)

-

breathing zone

Operation(s) Being

Performed

sample location no. 12

Jim TechniciaﬁlLevel B
George Grunt/Level B

| Personnel in Vicinity at Time
of Readings and Level of PPE
Wam

FAVId
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FIGURE 5-2 (Continued)
SITE NAME: ' PROJECT NO.:
PAGE OF
Date and Time(s) Instrument Qperator tnstrument Used Instrument Reading Location Operation(s) Being Persontiel in Vicinity at Time
Name ang Duration (e.g., borehole vs Parformed of Readings and Level of PPE
breathing zone) Wom
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FIGURE 5-3

BORING LOG Page _of __

PROJECT NAME: BORING NUMBER:"
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION PIDIFID Reading (ppm)

Sample | Dapth | Biows/ | Sample | Lithology | U S D
No.and! {Ft} }6"orRQD|Recoveryi} Change ) K .
Typeor| or %) | Sample |{Daptivre)| 30! Density/ _ S -3 U
RaD [Rur Ko, bl | color WMaterial Classification : Remarks é% - ;

ntorval | | Rock : * ] E ;;;:'; E )

N\

NN

* When rock coring, enter 700K brokeness,

** Inclutie manitor reading in & fool intervals € borahole. Increasa raading frequency if elevated response read. Drilling Area
Remarks: ]

Background (ppm):[ |

Convarted to Well: Yes Mo Well L.D. #
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FIGURE 5-4
Page ___of

TEST PIT LOG

PROJECT NAME: ) TEST PIT NUMBER:

PROJECT NUMBER: DATE:
LOCATION: GECLOGIST:

MATERIAL DESCRIPTION PIDIFID READING

Depth Lithoiogy
'Ft Change
(FL) | inepthiFt.

Remarks

/I

JTEST PIT CROSS SECTION AND / OR PLAN VIEW

REMARKS:

PHOTO LOG:
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a continuous electric field between the repeller electrode at the jet and the collector electrode. The ions in

the electric field generate a current which is proportional to the concentration of the ionized molecules in

the ionization chamber. An electrometer circuit converts the current to a voltage that is then fed to the

microprocessor which interprets the current in units of ppm. After the sample passes through the flame

and has become ionized, it is vented from the detector through a flame arrestor. The flame arrestor
" prevents the flame from igniting any flammable gases present in the working atmosphere.

MicroFID is strictly an organic compound detector. It does not respond to incrganic compounds.
MicroFID's sensitivity is highly dependent on chemical structure and bonding characteristics. The
combustion efficiency of a compound determines its sensitivity. Simple saturated hydrocarbons
(methane, ethane, etc.) posses high combustion efficiencies and are among the compounds that produce
the highest MicroFID response. Organic fuels (acetylene, refined petroleum products), burn easily and
are alsc extremely weil detected.

The presence of substituted functional groups {amino, hydroxyl, halogens) on a simple hydrocarbon
reduces its combustion efficiency and the MicroFID's sensitivity to the compound. For example, methanol
and chloromethane are detectable with MicroFID, but not at the same sensitivity as methane. The
number of carbon atoms can also affect the instrument's sensitivity due to substitution. For example,
MicroFID is more sensitive to n-butancl than it is to methanol. For additional information regarding
response factors of the MicroFID, consult the manufacturer's of the User's Manual.

Beginning Operation

The MicroFID can be operated without the activation of the flame to print or review logged data. In this
way, the hydrogen fuel is conserved.

MicroF1D will attempt to ignite the flame once the flow of hydrogen gas has been started. If the MicroFID
has not been used for a while, it is possible that the gas supply lines are filled with air. if the flame cannot
be started, MicroFID will begin a 30 second purge cycle. During the purge cycle it will flush the gas
supply lines with hydrogen. After the purge cycle, it will attempt to light the flame again. If it fails again,
another purge cycle will be performed and MicroFID will try a third time to ignite the flame. The following
steps summarize proper start-up procedures.

1. Turn the instrument on by pressing the front of the On/Off switch. When the instrument is
powered up, the version number and creation date of the instrument software are displayed.
Press ENTER.

2. You will be prompted to start the flame. If you do not want to start the flame, use the ARROW
keys to select "No Flame Needed" and press ENTER. To start the flame, use the ARROW keys
to select Start Flame and press ENTER.

3. if you selected "Start Flame," MicroFID will prompt you to turn on the hydrogen. Turn the shut-off
valve counterclockwise to start the flow of hydrogen and press ENTER.

4, The pump will start and MicroFID will then ignite the flame. You will hear a small pop when the
flame has been ignited. Once the flame has been started the message "Detector flame has been
started OK" will be displayed followed by the defauit display. .

The default dispiay provides the following information: instrument status, current detected concentration,
event name (if the datalogger is on), time, and date: If an event name is longer than three characters, the
bottom line of the display will scroll through the information.
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The instrument status appears at the left of the upper line of the display and on the Print and Graph
outputs. Each status has a priority assigned to it. If more than one status is in effect, then the status with
the highest priority is displayed until the condition is corrected or until the option is turned off.

54 Calibration

The calibration (CAL) key is used to calibrate MicroFID. Before beginning calibration, ensure that you
have a reliable source of both zero air and calibration gas. To document calibration efforts, field
personnel will record information on the Documentation of Field Calibration Form (Figure 5-1), or the
same information in the calibration/maintenance log book assigned to an mstrument A brief description
of the functions under the CAL key are as follows:

1. When you press the CAL key you will first be prompted to select a Cal Memory. Each Cal
Memory stores a unique zero point, sensitivity setting, response factor and alarm level,

2. You will then be prompted to enter a response factor. Refer to the manufacturer's User's Manual

' for a list of response factors. If the compound is not listed in that reference, or if you are
measuring gas mixtures, enter a value of 1.00. The concentration detected by MicroFID will be
multiplied by the response factor before it is displayed and logged.

3. Next select Low Range or High Range operation. Use Low Range if you are sampling
concentrations between 0.5 and 2000 ppm (methane equivalents). Use High Range if you are
sampling concentrations between 10 and 50,000 ppm (methane equivalents).

4, You will now be prompted to connect a supply of zero air. You may use ambient air or, for best
results, use a clean Tedlar bag filled with zero grade air. In most cases, ambient air will be used
provided calibration is performed in an area in which interfering airborne contaminants are not
present. If using ambient air, press <ENTER> fo being zeroing.

5. If you are using a charcoal filter to clean ambient air, connect the filter by loading the Teflon
' ferrules into the nut (the ferrules and the nut are supplied with the filter). Connect the nut to
MicroFID's inlet. Do not tighten the nut. Remove the charcoal filter from its plastic bag and insert
it info the nut. Finger tighten the nut onto the inlet. If the filter is not secure, ensure you have
inserted the tube far enough into the nut. Do not over-tighten the fitting. Press <ENTER> and the
MicroFID will set its zero point. NOTE: The charcoal filter does not filter methane or ethane, If

these compounds are present, use a gas bag with a supply of commercial zero air.

6. If you are using a Tedlar bag filled with zero air, connect the bag to the inlet. Open the bag and
press <ENTER>. MicroFiD will set its zero point.

7. - After MicroFID has set its zero point, you can then enter the concentration of the calibration gas
(span gas), and then connect the Tedlar bag adapter to the inlet. Open the bag and press
<ENTER>. MicroFID sets its sensitivity. Note: You must have a supply of calibration gas ready
before calibrating MicroFID. When calibrating MicroFID, ensure the instrument is level. |If
MicroFID is tilted from side to side, gravity will affect the flame height and cause erroneous
readings.

8. When MicroFID's display reverts to normal, it is calibrated and ready for use. Remove the Tedlar
bag from the inlet.
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9. Press the ALARM key and enter the alarm level for the selected CAL memory.
5.5 Routine Maintenance
551 Battery Charging

A fully charged battery will power the MicroFID for approximately 15 hours. If the instrument is to be used
for more than 15 hours, carry a spare battery pack. Battery life is reduced if the instrument is turned off
and then on again repeatedly.

When the instrument status displays "L.oBat," the battery pack requires changing. When the "LoBat"
status is displayed, you have a few minutes of operation left. MicroFID will turn itseif off before the battery
pack becomes critically low.

To remove the battery pack:

1. Stop the flow of hydrogen gas by turning the hydrogen shut-off valve fully clockwise. Turn the
instrument off by pressing the On/Off switch twice.

2. Use the MicroFID muiti-tool to loosen the two captive screws in the bottom of the battery pack.

3. A retainer at the rear of the instrumient helps secure the battery pack to the instrument. Free the

battery pack from the instrument.
4, Connect the charged battery pack to the retainer at the rear of the instrument.
5. Retighten the two captive screws and the bottom of the battery pack.

To charge the battery pack:

1. Ensure the correct plug is installed on the line cord of the battery charger.
2. Plug the charger into the jack located on the front of the battery pack.
3. Plug the charger into an AC outlet. The LED, on the battery pack indicates the charge state. Red

indicates the battery is being charged. Green indicates the battery is fully charged and ready for
use. itis normal for a fully charged battery to indicate it is charging (red light) when first plugged
in. The LED will turn green as the battery charges. .

4, When the battery pack is charged remove the charger, first from the wall outlet then from the
battery pack. ,

Charging a fully discharged battery pack will take approximately 8 hours. Leaving the charger connected
to a charged battery pack will not harm the battery or the charger in any way. If a battery pack is to be left
indefinitely, leave it connected to the charger so that it will be fully charged and ready for operation.

5.5.2 Emptying the Hydrogen Cylinder

When you transport the MicroFID, you should empty the internal hydrogen cylinder and then refill it when
you arrive at your destination.

019611/P
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To empty the cylinder:

1. Take the instrument outdoors, or to a well-ventilated area, at least 25 feet from any potential
sources of ignition.

2, Turn the MicroFID off and open the hydrogen shut-off valve.

3. Remove the battery pack as described above.

4, Locate the purge outlet. It is located on the underside of the instrument.

5. Use the MicroFID multi-tool to turn the screws counterclockwise. Loosen the screw but do not
remove it. '

B Leave the instrument so that the purge outlet is facing up. If the purge outlet is facing down,

hydrogen will vent into MicroFID's case.

7. If the cylinder is full, it will take approximately 15 minutes to empty.

8. Watch the Contents gauge. When the cylinder is empty, close the purge outlet. Use the
MicroFID multi-tool to turn the screw clockwise.

9. Replace the battery pack as discussed above.

553  Replacing the Sample Inlet Filter

MicroFiD is equipped with a combined dust and water filter to reduce detector contamination. As the filter
collects dust, MicroFID's inlet flow rate and sensitivity decrease. The filter will not allow water to pass
- through, but the filter will not stop gases and vapors.

Replace the filter on a weekly basis, or more frequently if MicroFID is used in a dusty or wet environment.
You must replace the filter if MicroFID has been exposed to liquid water. The pump will sound labored
when the filter requires replacement.

1. Turn off the instrument and unscrew the filter housing from the detector housing. Be careful not to
lose the o-ring seal.

2. Remove the Teflon/Polypropylene filter and install the new filter. Place the filter in the filter
housing with the Teflon side facing down into the filter housing and the mesh side facing the
MicroFID. Handle the filter disk only by the edges. The mesh may be damaged or contaminated
by excessive handling. Use forceps if possible.

3. Replace the filter housing.
4. Calibrate the CAL Memories that you are using before continuing operation.
56 . Troubleshooting

This section provides guidance for troubleshooting the MicroFID. If problems are not corrected through
these troubleshooting methods, contact the Photovac Service Department.
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5.6.1 MicroFID Fault Messages

When the "Check” status is displayed, MicroFID's operation is compromised. Press the <TUTOR> key for
a two-line description of the fault. One exception is the flame out fault. When a flame out fault occurs, the
instrument status changes to "NoFim.”

Fault: Detector flame has gone out.
Cause: The hydrogen gas has run out.

Action: Ensure the shut-off valve is open. Check the hydrogen contents gauge on the side of the
instrument and refill the hydrogen cylinder if necessary. Ensure the cylinder purge outlet
has been closed.

Cause: Oxygen- supply is deficient {Note: This is a Level B PPE condition).

Action:Ensure there is an adequate supply of oxygen. |If you are sampling very high
concentrations it is possible you are sampling above the flame out concentration.  The
flame out concentration for methane is approximately 52,000 ppm (5.2 percent methane
in air).

A minimum of 17 percent oxygen is required to start the hydrogen flame. The oxygen is
supplied from the sample as it is drawn in by the pump. A minimum of 10 percent oxygen
is required to maintain the hydrogen flame.

Flame out also may occur when sampling enclosed or confined spaces where vapors and
gases cannot escape. Watch for indications of increased flame height such as erratic
readings or sudden high concentrations followed by a flame out fault.

If you will be using the MicroFID in a highly contaminated area where it is possible that
" the oxygen content will fall below 10 percent, watch for indication of reduced flame height
such as lowered detection limits or a flame out fault. :

Cause: High concentrations of flammable gases (gases within their flammable range) are present. High
concentrations of flammable gases can act as an additional fuel source. When this happens, the
flame height may increase beyond the confines of the combustion chamber. The hydrogen
supply will then be cut-off and the flame will go out. Monitor LEL conditions and cbserve action
levels specified in the Health and Safety Plan.

Action: Move to a location where there is an adequate supply of ai‘r and restart the flame. See
the information abaove. Watch for indications of increased flame height such as erratic
readings or sudden height concentrations followed by a flame out fault.

Cause: Exhaust port is blocked.

Action: At low temperatures, water vapor, a by-product of the hydrogen flame, may condense at
the exhaust port. At sub-zero temperatures the water will freeze and obstruct the exhaust
port. if the exhaust port becomes obstructed, pump operation will be inhibited. Flame out
may also result. Operate the MicroFID within the operating temperature range 41 to 105
degrees Fahrenheit. In the event that the flame arrestor becomes clogged, contact the
Photovac Service Department.
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Cause: Sample line is biocked.

Action: Ensure the sample line is not obstructed in any way. If you are using the long sample
probe, ensure flow is maintained through the entire length of tubing.

Cause: inlet filter is plugged.
Action: Replace the inlet filter.
Fault: Signal from zero gas is too high.
Cause: Contamination of sample line or fittings before the detector.
Action: Clean or replace the sample line of the inlet filter.
Cause: Span gas is used instead of zero gas.

Action: Ensure clean gas is used to zero the MicroFID. Mark the calibration and zero gas Tedlar
bags clearly. '

Cause: Ambient air is contaminated.

Action: If you are unsure about the quality of the ambient air, use a charcoal filter or a supply of
commercial zero grade air.

Cause: Hydrogen supply is contaminated.

Action: Hydrogen may react with the carbon element of the steel tank to produce methane. This
will only occur if the cylinder is in poor condition and if the hydrogen has a high moisture
content. Replace the hydrogen tank. Empty and refill the MicroFID internal cylinder with
fresh hydrogen. :

Fault: Signal from the calibration gas is too small

Cause: Calibration gas and zero air are switched.

Action: Ensure calibration gas is used to calibrate the MicroFID. Mark the calibration and zero
gas Tedlar bags clearly. Ensure the calibration gas is of a reliable concentration.

Fault: Detector field voltage is low.
Cause: Internal fault in electronics.
Action: Contact the Photovac Service Department.
Problem: No instrument response detected, yet compounds are known to be present.

Cause: MicroFID has not been calibrated properly.
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Action: Ensure calibration gas is of a reliable concentrs;tion and then calibrate the instrument.
After the instrument has been calibrated, sample the Tedlar bag of calibration gas. A
reading equivalent to the calibration gas should be displayed. If not, contact the
Photovac Service Department.

Action: When calibrating the MicroFID, ensure the instrument is level. If the MicroFID is tilted
side to side, gravity can affect the flame height and cause erroneous readings. If the
sampling location is difficult to reach without tilting the instrument, use the long sample
probe.

Cause: Background contamination from the hydrogen.

Action: i is possible that the hydrogen has become contaminated and is contributing a high
background signal. If the hydrogen supply tank is more than 6 months old it should be
replaced with a new cylinder. When ordering hydrogen, specify ultra-high purity (99.999
percent pure). Empty the MicroFID hydrogen cylinder (as described in Section 5.5.2 of
this SOP) and then refill with hydrogen from the new cylinder.

Problem: Date and time settings are not retained.

Cause: MicroFID has not been used for 3 months or more and the internal battery (not the external
battery pack) has been discharged.

Action: Turn MicroFID on and allow it to run until a "LoBat" status appears. This will take
approximately 15 hours. Remove the battery pack and recharge it overnight. Repeat this
procedure for 3 or 4 days. While MicroFID is running the internal battery is charging.

Problem: Cannot fill the internal hydrogen cylinder to 1800 psi.

Cause: Supply tank has less than 1800 psi of pressure. You can only fill the internal cylinder to a
pressure of less than or equal to the tank pressure.

Action: Fill the internal cylinder to the pressure of the tank or replace the tank with a full one.
Cause: The hydrogen purge outlet is open.
Action: Close the outlet and fill the cylinder.
Cause: There is a problem with the refill adapter.
Action: Contact the Photovac Service Department
Problem: Instrument status shows "Over.”
Cause: Rapid change in signal level. The detector electronics have been momentarily saturated.
Action: Wait a few seconds for the status to return fo "Ready.”

Cause: The detector has become saturated.
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Action: Move the MicroFID to a location where it can sample clean air. Sample zero air until the
reading stabilizes around "0." If you were using Low Range, switch to High Range.
Calibrate the CAL Memory you were using when the "Over" status appeared.
Problem: Display contrast bars are on or display is blank,
Cause: Battery pack is critically low.
Action: Recharge the battery pack or connect the MicroFID to the battery charger.

Cause: The battery pack is not connected fo the instrument properly.

Action: Ensure the battery pack has been aligned correctly. Ensure the battery pack is secured
by the retainer at the rear of the instrun1ent.

Problem: Sample flow rate varies from 600 ml/min. +/-10 percent.
Cause: Inlet filter has not been installed.

Action: Install an inlet filter.

Cause: Inlet filter has not been properly tightened onto the detector cap.
Action: Finger-tighten the filter cap.
Cause: Inlet filter is plugged.

Action: Repiace the inlet filter,
Cause: Pump has been damaged.

Action: Contact the Photovac Service Department
Cause: Exhaust port is blocked.

Action: At low temperatures, water vapor (a by-product of the hydrogen flame) may condense at
the exhaust port. At sub-zero temperatures the water will freeze and obstruct the exhaust
port. If the exhaust port becomes obstructed, pump operation will be inhibited. Flame out
may also result. Operate the MicroFID within the opérating temperature range 41 to 105
degrees Fahrenheit. in the event that the flame arrestor becomes clogged, contact the
Photovac Service Department.

Problem: Flame will not ignite.
Cause: The hydrogen gas has run out.

Action: Ensure the shut-off valve is open. Check the hydrogen contents gauge on the side of the

instrument and refill the hydrogen cylinder if necessary. Ensure the hydrogen purge

outlet is closed.

Cause: Oxygen supply is deficient.
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Action: Ensure there is an adequate supply of axygen. Do not attempt to ignite the flame in a
location where there is the suspicion of encountering greater than 10,000 ppm methane
or the equivalent concentration of a flammable gas. Move to a location where there are
lower concentrations, start the flame and then begin sampling higher concentrations.
‘Monitor for LEL conditions, following action levels specified in the Health and Safety Plan.
if the flame goes out while you are sampling very high concentrations, it is possible you
are sampling above the flame out concentration. The flame out concentration of methane
is approximately 52,000 ppm (5.2 percent methane in air). A minimum of 17 percent
oxygen is reguired to start the hydrogen flame. Oxygen is supplied from the sample as it
is drawn in by the pump. A minimum or 10 percent oxygen is required to maintain the
hydrogen flame.

Cause: Exhaust port is blocked.

Action: At low temperatures, water vapor (a by-product of the hydrogen flame) may condense at
the exhaust port. At sub-zero temperatures the water will freeze and obstruct the exhaust
port. If the exhaust port becomes obstructed, pump operation will be inhibited. Flame out
may also result. Operate the MicroFID within the operating temperature range 41 to 105
degrees Fahrenheit. In the event that the flame arrestor becomes clogged, contact the
Photovac Service Department.

Cause: Hydrogen supply lines are full of air.

Action: If MicroFID has not been operated for some time, it is possible that the hydrogen supply
lines contain air. Fill the hydrogen cylinder and then open the hydrogen shut-off valve.
Allow the hydrogen to purge the system for about 5 minutes and then turn MicroFID on
and start the flame.

Cause: Hydrogen lines are blocked.
Action: Contact the Photovac Service Department.
Problem: Liquid has been aspirated.
Cause: MicroFID has been exposed to a solvent that can pass through the Teflon/Polypropylene filter.

Action: Contact the Photovac Service Departmen{.

5.7 Transporting MicroFID

When you.transport MicroFID, you should empty the internal hydrogen cylinder and then refill it when you
arrive at your destination (see Section 5.5.2 of this SOP). [f you are traveling by passenger aircraft, you
must empty the hydrogen cylinder. You cannot transport MicroFID by passenger aircraft with hydrogen in
the cylinder.

The MicroFID can be shipped fo sites. However, if shipment is to be performed while the cylinder still
contains hydrogen, a Hazardous Materials Airbill must be filled out and the package must be properly
marked and labeled. Examples of various completed forms are provided as Figures 6-1 and 6-2.

019611/P Tetra Tech NUS, Inc.
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6.0 SHIPPING

The Photovac may be shipped as cargo or carried on as luggage providing there is no hydrogen fuel
source or calibration gas cylinder accompanying the kit. Only personnel who have been properly
trained are permitted to offer a hazardous material for shipment.
Materials" course offered by Tetra Tech NUS is considered acceptable training for this purpose. Specific
instructions on packaging, labeling, and otherwise preparing a hazardous material. shipment are
presented in the Student Manual that accompanies the course. [f shipping or transporting the hydrogen
fuel source, a Hazardous Materials (or Dangerous Goods) Airbill such as the example in Figure 6-1 must
be completed. When shipping or transporting the calibration gas, a separate Airbill {(such as the one
illustrated in Figure 6-2) must be prepared.

7.0 REFERENCES

MicroFID Handheld Flame lonization Detector User's Manual, 1995.

Student Manual from "Shipping Hazardous Materials" course, Tetra Tech NUS, 19989.

The "Shipping Hazardous
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e fle!ds are induced in the ground and vtne resultant secondary electromagnetlc frelds are detected as a,n o
,measure of ground conductrvnt‘ Lo : e s

. Magnetomete ' A de' ce .used for precnse and sensmve measurements of‘vmagnetrc frelds

o b Magnetrc Survey A geophysrcal survey method that depends on detectson of magnetrc anomalres o
ol caused bythe presenceo ,urred ferromagnetrc ob r:ts L . e

. Metat Detectron ; A geoph scal; survey method that is. based on ei

1 ctr 'n;ragne’;i,c 'c,ou;jlinig »'ceuSed; :by .
i underground conductrve objects - i : :“ '

» 5Vertrcal Gradrometer A magnetometer equrpped wrth two sensors that are vertrcaHy separated by a frxed b
drstance i is best surted to map near surface features andi is less susceptrble to deep geologrc features :

Ground Penetratrn Radar, Ground Penetratrng Radar (GPR) rnvolves specrairzed radar equrpment :;»‘ﬂ |
' whereby a srgnal is sentinto the ground via a transmitter. Some pomon of the. signal will be reflected from |
. the subsurface materla! whrch rs then recorded wrth a receiver and electronrcally converted into a graphlc deaie
" plcture = - - v ~ S : e

ooomeetP o 0 e T T AoimTeth NUS, Ing,
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UTl LITY LOCATING AN D
EXCAVATION. CLEARANC E

'cem beocruse therr |ocatron is not typrcally obvrous by vrsual-.:_

o observatron and rt is common that their presence and/or location is unknown or incorrectly known on

. client propertres “This procedure must be followed prior fo begmmng any subsurace probmg ori b
:excavatlon that mrght potentrally be in the vrcmlty of underground utrhty servrces in addmon, the Uttlltyl e

o 'mtrusrve actwrtres wrl! occur

| Where the posrtrve rdentrfrcatron and de—energrzmg of underground utrlrtres cannot be obtamed and' o
' confirmed using the foﬂowmg steps, the PM/TOM is responsible for arranging for the’ procurement ofa

_ qualified, experienced, utility locating subcontractor who wrll acoomphsh the utrhty |ocat|on and :
if;demarcatron dutres specrfred herem “ , v :

,,,1 : A comprehensrve rewew must be made of any avallable property maps blue hnes or as bu;ltsf?‘ v
. . priot to site activities. Interviews with local. personnel familiar with:the area should be performed b
1o provide additional nformation conceming the location of potential undergrouncl utilities: i f
. "”‘:».-lnformatron regardrng utrhty Eocatrons shall be added to. prorect maps upon comprehon of thls‘ A
o exerctse . o . - . . s

A vrsual srte mspectnon must be performed to compare the srte plan mformatron to ac‘rual freld '5 1 .
_ conditions. Any findings must be documenled and the site plan/maps revised. The area(s) of h

Loaid ;proposed excava’uon or other subeurface activities must be marked at the site in white paintorpin.
. flags to identify those locations of the proposed intrusive activities. The site inspection should
... ~locus on locating surface indications of - potential underground utrlmes ltems of interest include =

'**,:the presernice of nearby area lights, telephone service, drainage grates, fire hydrants, electrical -
. service vaults/pane!s asphalt/concrete scares and patches, and topographical depressions. Note aiakas
the iocatron of any emergency shut off swrtches Any addmonal mformatron regardrng u’rrhty '

o ;'m's;arn,/r» ‘,: : .,v"'"-;v: , e s i i Tetra.TechNUS mc _:
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lo atrons shal ‘be added to prOject maps upon completron of thrs exermse and returned to the

| the planned work is 1o be conducted on pnvate property (eg mrhtary mstallattons b
manufactunng facilities, etc.) the FOL must ldentzfy and contact appropriate facility personnel, .
(e g., - public w 'rks or facllity engineenng) before any mtrusrve work beglns K 'mqurre about (and :

fapenod of tlme 'but may be extended by contactmg the ser\nce again. The. utt |ty ser\nce wm notn‘y '
ut_mty rep_resentatrve who thenﬂ mark their respectwe hnes w;thln the specxﬁed tlme frame It ,

:d :and therr locattons p'amly marked u ng pm flags spray pamt 'or other 1
iocatlon of all utmtles must be noted on a fleld sketch for future mclusron on |

accepted means T:
o Froject maps U ity

o exoavatron/sub urface mvestrgatron tocatlon
 electrical ' v
~gas, ofl, steam
. telephone, commumoahons .
- water, irrigation, siurry G

o sewer. dra;n

6 Where utmty Iocatlons are not com‘rrmed thh a hlgh degree of conﬁdence through drawrngs
~ schematics, location services, etc., the work area must be thoroughly investigated prior to. |
. beginning the excavation. In these srtuatxons utrlmes must be identified using safe and effective . |
- methods such as passive and intrusive surveys, or the use of non—conductive hand tools. Also,in® |
~ situations where such hand tools are used, they should always be used in conjunction with |
. suitable detection equrpment ‘such as the items descrlbed in Section 6.0 of this: S0P, ‘Each
. method has advantages and: drsadvantages lncludlng complexity, applicability, and price. It also . -
'wshould be noted that in some states mmal excavatron rs reqwred by hand tfoa spec:rﬂed depth '

7. At each locatlon where trenchmg or excavattng wrlt ‘oceur using a backhoe or other heavy

. equipment, and where utility identifications and locations cannot be confirmed prior to |
. groundbreaking, the soil must be probed using a device such as a tile probe which is made of |

_ non-conductive material such as fiberglass. If these efforis are not successful in clearing the .

3~'excavatlon area of suspect utlhtles hand shovehng must be performed for the penmeter of the

L mtended excavatlon ' .

: All utrlmes uncovered or undermmed durmg c=xc:avatrc>n must be structurally supported to prevent

iétapotentiat damage Unless necessary as an emergency corrective measure, TtNUS shall not

e - make any repairs or modifications to eXIStmg utlhty Imes WIthout prior permrssnon of the utility = |
. owner, property owner, and Corporate HSM All repalrs require that the line be . |
'“':,Iocked-out/tagged-out priorio work - Lo
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o .References (Sec’uon 8. 0)

ik Eiectromagnetlc Inductlon

, Iocatmg, and traced nonmetalhc surveys.

:‘electrons, whrch can be plcked up wrth a radrofrequency receiver.
‘have a BOHZ signal associated with them. This signal occurs in all power lines regardless of voltage. | |
,Utrlmes in close proxrmity to power hnes or used as grounds may also have a 6OHZ sngnal which can‘ be . |

rate erther by locatmg a background srgnal orvby Iocatmg
smitter. A utility line acts like a radio antenna, producing . |
Electrical current carrying conductors

' '-":'s;f.onto a uhllty line by placrng the transmltter above the Ime or dlrectly mduced usmg an mductfon clamp ;":’
The clamp induces a signal on the specific: utility and is the preferred method of tracing since there is little
chance of the resultmg srgna!s bemvg_ mterfered wrth

A good exampfe of thls type of equrpment is the 1

When access can be gamed mS|de a. condunt to be traced a flex;ble msulated trace wire: can be used ‘
This is very useful for non- me’talhc condurts but IS lrrmted by the avallabm’ty of gaining access rnsrde thei??»

e R Dlpe
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. Magnetrcv ocators op'erete by detectmg the relative mounts ot buned ferrous metat They are mcapab[e:.
_ of locating or identifying nonferrous utility lines but can be very useful for locating underground storage ',
G tanks (UST's), steel utility lines, and buried electrical lines. A typical example of this type of equrpment is
the Schonstedt. GAY Cx Iocator The GA, Cx | le of: tocatmg 4-|nch steet plpe up to 8

. "”Non-terrous_ hne‘ are often located by usmg a typlcctl plumbmg tool (snake) fed through the llne A stgnal
:bls then mtrod‘ced I the snake that is then traced i S

Ground Penetratmg Ftadar (GPH) mvotves specnahzed radar equrpment whereby a srgnal is sent
ground vra 4 transmitter. Some portion of the signal will be reflected from the subsurface matenat
‘with a recelver and electromcally conv rted_lnto a graphrc picture. In general, an object
::whrch is harder an the surroundmg soil will reﬂect _stronger signal. . Utilities, tunnels, UST's, and
_ footings will reﬂe | a stronger signal than the. surrounding soil. . Although ’[hIS surface detection method:
. may determrne the location of a utility, this method does not spectﬂoally ldentnty utilities (i.e., ‘water vs. gas,
_ electrical vs. telephone); hence venflcatrcn may be. necessary using other methods. - Thts method'rs
somewhat hm ed"when used in areas with clay sonl types or wnth a hlgh water table e

-

= _Passrve Detectlon Surveys :

ol "Ad'ouetic- Surveys :

“Acoustic looatlon methods are generally nost apphcable to waterhnes or gas Irnes A hlghly sensmv
. Acoustic Receiver listens for background sounds of water ﬂowmg (at joints, leaks, etc) or o sounds
| “introduced into the water main usmg a transducer Acoustrcs may atso be apphcable fo determme th
tocatron of plasttc gas Imes i . . . = . : :

. Thermat lmagmg

"”»i;:Thermal (i:e., mfrared) |mag|ng is a passrve method for deteotmg the heat emltted by an object .
| . Electronics in the infrared camera convert subtle heat differentials into a visual i image on the viewfinder or
. 1 ~a monitor.. The operator does not look for an_ exact temperature, rather they look for heat anornalres

o ,(erther etevated or suppressed temperatures) characterlstrc ofia potentlal utmty hne . o

”-{?:The thermat tmgerprmt of underground utrlrtles resu ts from dlfferences in temperature between the
o atmosphere and the fluid present in a pipe or the heat. generated by electrical resistance. |n addition,
| infrared scanners may be capable of detectmg dlfterences in the compaction, temperature and moisture. . | _

- content of underground utility trenches. ngh~pertormance thermal rmagery can detect temperature?é .

. dn‘ferenc:es to hundredths ofa degree

: "'63 : lntruswe Detectlon Surve s‘
' | :Va'cuum, Excava_tion

' ,.;.Vacuum excavatlon is used o physmally expose Uttlll'[y ‘services:; The process involves removmg the o
| surface material over approximately a 1' x 1' area at the site location. The air-vacuum:process proceeds | |
wrth the stmultaneous actron of compressed alr-tets 1o loosen soul and vacuum extractlon of the resultrng Gt

0'1’951:1/? o T e ., : :Tet?aTéthUS{ihc:”:,;
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debns; ,Thts process ensures the mtegnty ot the utrllty lme dunng the excavatlon process, as: no hammers

i ns* 'here fhere is a potentral to |mpact buried utilities. The minimum

srte Thrs approachrecog‘ (cl

"'t d States At a mtmm'um hand excavatron depths mus

e pri :;;the survey probe shall be ptaced asv lose as posstble to th'
: ,.icleared hand excavatron ote ]
_ hand excavatlon actrvrty

, used Atile probe is a “T” handled rod of varymg Iength

‘“conducttve ttle probe should always be |n con;unctlon wrth surtable utlllty Iocatlng detectlon equrpment

o v '70 - INTRUSIVE ACTIVITIES SUMMARY '

. ; _actlwtres

o specrﬁed by the clrent or property owner

1 2 . ;'Notrfy the property owner and/or cltent that *he locatlons are marked AL thls pornt drawmgs ot5

' .may lnmate (|f appllcable) utlllty clearance »
' .-i;as soon as possrble to reduce potentral time delays

i representative the surface locatlons or excavation boundaries in person. This will provide a better.
- ‘location designation to the utmttes they represent. You should have addmonal drawmgs should’
, __kyou need to provrde plot plans to the One Call servrce . . :

. :utrllty locatlons or the absence thereof

. blades, or heavy mechanical equipment comes into contact with the utility line, elrmmatmg the risk of Lo
*:-vdamage to utrlrtres The process contrnues untrl the utlllty is uncovered Vacuum fexcavatron can be used L

se of detectron equrpment ’
reached is to be determtned consrdenng the geographlcal locatron of

I region, Attachment2 presents frost :lrne depths tor the reglorts of the»‘:‘w

oler ot the drrll rig augerf‘?e

ondu trve trle probes may be. |

s that can be pushed into the soil to determine if |
~any obstructions exist at that location. Tile probes constructed of fiberglass or other nonconductrve- i

1 matetial are readlly-avartable from numerotis vendors. Tile probes must be. pertormect to the same depth o
i requirements as previously specrfred As with other types of hand. excavating activities; the useofa non- .

v 'The tollowrng lrst summarrzes the actrvmes that must be pertormed pnor to begmmng subsurfacef’fg:., .

: *tg.‘g: ‘ " 'Map and mark all subsurface locattons and excavatron boundanes usrng whrte palnt or markers‘ o

_ locations or excavation boundaries shall be provrded to the property o'wner and/or cllent s0 they -
= Note Drawrngs wrth confrrmed locatlons should be provrded to the property owner and/or cltent ]

8. 'Notn‘y “One Call” service. If possrble arrange for an appomtment o show the One Call o

| 4. lmplement supplementa[ uttllty detectron tec hntques as necessary and appropnate to conform o :

. ofesiP - ij‘ - 7 TewaTeohnus,

Ine..:



Subject

UTILITY LOGATING AND
| EXCAVATION CLEARANCE

Number Pégﬁ’

HS-1. 0

. 80f15

| Effective Date
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::‘.2 Bl

SHA Letter of In erpretatioh,:\‘;Mri Joseph Caldwell, Attachment 4
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ATTACHMENT 1

LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES
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ATTAC!HMENT 3
UTILITY CLEARANCE FORM '
Prc»jeci Name =

';:vf Ctrcle One
o yes no;_ N/

yes o A

;»‘ yes » !

Utiliies located in the field?
. ':.'ffLocated uhlmes marked/' de

yes r

dtosite maps?

Client cantact notlfled

 yes n
Name -

Telephone“ .

. Tlcket'Numbe' "ﬁ

- ’Geophysrcal survey performed’? = -
© Survey performed by:’ o i
Method » e

e Hand excavatton erformed (wnth concurrent use of utlhty . .yes no N/A‘-
detection device)? . o o s

. Completed by: .
. Total depth:

. 'V'Trbenich/=xcavat|on probed’)
- Probing completed by: : aaE
G i Depth/frequency . i . Date: » L Lo
»2;.;:“’3'?3E;OverheadUtmties e . ’-Present Absent
ey Determmat;onofnomm_alvottage e D e g NA
b)) Markedon site maps . . yes'no NA |
¢} Necessarytolockoutinsulate/re-rote .. . . yes no NAA |

d) ' Document procedures used to fockout/msulate/re—route . . yes no NA
e) Mmlmum acceptable clearance (SOP Sect)on52) g R

. yesmoNA |

feet . - Date o

' ”ié--Notes

':E’fEAppf‘c:)\'/;al: L

. Site Mahager/#iéld‘Oﬁéréii&;né:I"_fevaderv ~':'  v = Date : ' ,
S Fa e o = o Copr PM/PI'O]GCTF}'Q
' Proqram File

- oteettR. gos el e e e e Tetra Tech NUS, Inc.
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, ,Consultant

 Governmental Lia :

 Pipeline Safety Regu auons

o211 leson Boulevard o
- Suxte '700 L

To clanfy these msxses we are wnhdrawmg our Iuly 7 1etter and 1ssmnDr th1s T lacement
. :,:‘response o your mqmry . v . - .

o Quesizon' Secrmn 1926 651 contams several reqmremenrs rhat relate 0 the safety of employees |

o safety of the means. used to locate underground utility installations that, if damaged dnrmg on
o .t.mcovermg opemnon . outzf pase senau‘s hazards o empioyees P 5

E:";f'“‘;”anderd” o
Answer ':‘>j"Qj‘ -
'vao secn ,vs>of 29 CFR 1926 Subpmt?(ﬁxcavatmns) 1926 651(Speciﬁc excavatzen

requucments), govern methods for uncovermg undergmund unhty mstaﬁauons Syemt‘ cally,
'v'paragraph O states: : . s

""iparauraph (b)(S) provxdes .

- ATTACHMENT4 .
OSHA LETTER OF INTERPRETATION -

mfermauon regardmg eqdipmeﬁt : at 18 avallable for th:s‘w&k

engaged in excavatzon Work Specifi cally, pamgraphs (BX2) and (b)(3) relate in part 16 the

utzlzty lmes,

and furﬂzen would fﬁe use of‘ hydro-vacuum excavatzon be acceptable zmder the S

When u tygcompamesor awnefs: cannom mspcnd 0 arequastm locate Bnde\'ground utthty ~f{ S

.. installations Within 24 hours * * ¥ of cannorestablish the exact location of these instaliations, the
empioy ; may prooeed pmwded the emp}oyer does so with: cantlon and prevxcied detection . = 0 ey
eqmpment o1 o ther accegtaple means to Iocate uuhty mstaifatmm are used (emphasxs added) oo e Co

 olgeiiP

" Tetra Tech NUS, Inc.
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ATTACHMENT 4 (Continued)

When excavauon operauons approach the esm-nated 3ocan0n of under: ‘und mstaliatmns, the e

exact locauon of the ms:allauons shall bc detenmned by safe and accegtable means. (emphas:s
added) wr

) erefore, “acceptable mean:" must be used there the location of the n nﬁerground unhues have -
otbeen 1dent1ﬁcd by the ut:lxty compam ] ncl detccnon equspmentx not used.

,aﬂ P does nol ccntam a deﬁ

1"1

, tmn_’of euher ‘other acccptable means’” o safe and

tion eq: : = g with b *
' tools.” This method was rejﬁctcd n the final version of 29 . 1926- AsOSHA explamed m
& p:camble to the f' nal rule 54 Fed. Reg 45916 (October 31 1:989) L

’«‘i‘OSHA recewed WO comments * and mput ﬁ-om ACCSH iOSHA’s Advtscry Commxttcc o
Constraction Safety.and Health} ** ®on'this provision, All.commenters recommended dreppmg

“ fsuch as probing with hand-held tools from the proposeé provision, becausa thls could create 8

: 3hazard to amployecs by damagmg th 3 msial[atmn orits msulanon e : :

o In other words the comenters objected to the use of hand {001.5 bemg used unless detectaon
. ieqmpment was used in conjunciion with ther. OSHA then concluded its dzscussxon relative to

 this provision. by agreeing with the cemmentators and ultunately not mcludmg any exampies of .
. acceptable mcans” in: the fmal prowsmn _ :

. z.yT”ins rauses ihe questxon of whet%mr the star;dard pcnmts the use of hand toals aione = w;thout
_ also using detection equipment. NUCA and other industry stakeholders have recently mformed

= us that non-conductive hand tools that are. ap;)mprxate to be used o iocate undergmund ut:latxes
are now commonly avaxiable o G . S

: ’Such tools, such as a “Shootcf’ (whxch has a non—conducnve handie and a snub nose) and non-
- conducnve or msufataci probes were not discussed 1 in the ruiemaiung Since they were. not

’ 'for this. purpose. Therefore, we conc]ude that the use of these types. of hand too}s, ‘when used vsntliE - :
pgropnata caunon 1s an acceptable means” fc»r Iocatmg undesground unlmes . '

ot

- GiwiP " TetaTechNUS, .
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:;LITY LQCATING AND

’ Hgdro-vacuum exaavanon

31& i our understandmg that some hydr' 0-vay ‘um excavauon equlpment an be adjusted to use a
mmlmum amount of water and su¢ non’press ,”,c When appropnately adjusted 50 that e

] RusseIiB SwanScm, i}zrecmr T
» Dxrectorate of (,onstrucuon

. NOTE OSHA rcquxrements arc sct by statute, :standardb and rcgulat;ons Our mterprctanon i
irc umstancee, but they :
' uannot create addltlonal empioyer obhgatxons Th:ts fetter constztutes OSHA~S wutetpretation |
of the. fequ]zemsnis diseussed. Note that our enfez’cemem guidance may be affected by .
changes to OSHA rules. Also, from time to time we u pdate our guidance in response to new | i

S mformatzcn To keep appﬂsed of such developments you can cansult OSHA'S websue ar.
: ‘:j,httpl/wwwoshagov . : : o o

oteenE. T e T e IS e,
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TOTAL VOLATILE ORGANIC -COMPOUNDS JAR HEADSPACE SCREENING

The samples will be logged by the rig geologist, and standard headspace analysis
will be performed using a flame ionization detector (FID) or photoionization detector
(PID) field survey instrument as described below:

1. Half-fill one clean glass jar with the sample to be analyzed. Quickly cover each
open jar top with one sheet of clean aluminum foil and subsequently apply the
" jar screw cap to tightly seal the jar. The jar must have a volume of 8 ounces or

greater .

- 2. Shake the jar vigorously for 15 to 30 seconds and then allow the headspace to

equilibrate for at least 10 minutes. When ambient temperatures are below 32
degrees F, the-headspace equilibration should occur within a heated vehicle or.
building.

3. After headspace equilibration, remove the jar lid to expose the foil seal. Quickly
puncture the foil seal with the FID probe tip, to a point approximately one-half of
the available headspace depth. Exercise care when penetrating the foil seal in
o.rder to avoid uptake of water droplets or soil particulates.

4. Following the probe insertion through the foil seal, record the highest meter
response as the total VOC headspace concentration. The maximum response
should ocur between 2 to & seconds after the insertion of the probe tip. Longer
periods may create-é vacuum inside the sample jar. Erratic meter response may
occur at high VOC concentrations or conditions of elevated headspace water
vapor iin which case the headspace data should be considered suspect for that
sample.

NOTE: The presence of methane can also interfere with the response of a FID
instrument. FIDs have a very sensitive response to methane and r\YNhiCh can
mistakenly be considered as a high total VOC concentration. If methane is
potentially present (e.g., landfill or wetland), a PID instrument may be
substituted or used in unison with the FID. The PID instrument does not
respond to methane, however high humidity can resuit in a poor VOC response.
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TETRA TECH NUS, INC. TEST PIT LOG

Site Name:

Project Number:

Test Pit No.:

Date:

Location: Field Geologist:
DEPTH LITHOLOGY MATERIAL DESCRIPTION uscs REMARKS
(feet) CHANGE (Depth, (Soil Density/Consistency, Color)
feet)

Test Pit Cross Section and/or Plan View
REMARKS:
PHOTO LOG:

TEST PIT:
PAGE OF

TINUS FORM 0011




Page _of

@ TETRA TECH NUS, INC.

SAMPLE LOG SHEET - SOLID PHASE

Site Name: Tetra Tech NUS Charge No.
Sample ID: QC Information: (if applicable)
Sample Method: TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet Sol Trio Blank

i __ Sol ___ Trip Blank*
Sample Date & Time: / / hours Dup hours Sediment Rinsate Blank*
Sampler(s): Lagoon/Pond Field Duplicate collected

Grab Other (Specify):
Data Recorded By: i .
Signature Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet, Etc.)
PID/OVA Monitor Reading: ppm
SAMPLE DATA/REMARKS:
ANALYSIS BOTTLE LOT No. | NOTES/SKETCH:

TtNUS Form 0005




TETRA TECH NUS, INC.

SAMPLE LOG SHEET - LIQUID PHASE

Site Name: Tetra Tech NUS Charge No.
Sample |D: QC Information: (if applicable)
Sample Method/Device: TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet Total Depth feet (SW Only) ] .
Sample Date & Time: I hours — Groundwater — Trip Blank
Sampler(s): Surface Water Rinsate Blank*
Residential Supply _____ Field Duplicate Collected
Grab Other (Specify):
Recorded By: Composite
Signature *include sample source & lot No.
WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth feet Purge Start hrs Sampling/Purge Data:
Vol. # Temp ?C pH Spec. Cond. DO
Inside Diameter Inches Purge Stop Time hrs
0 - N -
1 - - N
3 - - -
4 -
Wiater Level feet Total Gallons Purged
Well Volume gal. Purge Method
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
ORGANIC INORGANIC

TtNUS Form 0004




@ TETRA TECH NUS, INC.

VOC SOIL SAMPLE COLLECTION/PRESERVATION LOG SHEET

Sample Container Lot # Preserved in the field Date:
LOW CONCENTRATION VOC HIGH CONCENTRATION LAB
Samplo# | Botte | vialD | votate Free | iSRS, | NRVSEN | oonpe | Metanor | TGS\ Enal gl | Vs pres.
(9) Sample (g) Weight (g) Pres. (g) Weight (g) Sample (g)
TtNUS Form 0040
Note: Tare weight = vial, preservative, cap and magnetic stirrer, if applicable

Laboratory Analysts Initials:

Date:




TETRA TECH NUS, INC. JAR HEADSPACE ANALYSIS LOG

SITE NAME:

SITE LOCATION:

PROJECT No./CTO No.:

SAMPLE LOCATION:

INSTRUMENT:

SERIAL No.:

MODEL No.:

SAMPLE PREP METHOD'

HEADSPACE ANALYST:

DATE:

SAMPLE TYPEZ/NUMBER SAMPLE DEPTH (FEET) READING (ppm) COMMENTS

TtNUS Form 0008

1)  (a)ambienttemp 2)  Type of Sample
(h) heated (air) SB Soil Boring GW Groundwater Sample 88 Soil Sample
(w) hot water bath SD Sediment Sample TP Test Pit Sample



@ TETRA TECH NUS, INC,

FIELD INSTRUMENT CALIBRATION LOG

INSTRUMENT NAME: MODEL No..
SERIAL No.: DECAL No.: TETRA TECH NUS CHARGE No.
CALIBRATION INITIAL READING PROCEDURE FINAL READING SIGNATURE COMMENTS
DATE

TtNUS Form 0007




@ TETRA TECH NUS, INC.

PHOTOIONIZATION DETECTOR FIELD CALIBRATION LOG

Serial No.:

Site Name/Location:

Model No.:;

Decal No.:

Tetra Tech NUS Charge No.:

CALIBRATION STANDARD GAS- CALIBRATION READING CALIBRATION CHECK SIGNATURE COMMENTS
DATE ISOBUTYLENE Isobutylene Equiv. (ppm) Isoburtylene Equiv. (ppm)

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Cone. = ppm

Lot#_ .

Cone. = ppm

Lot#

Conc. = ppm

Lot #

Conc. = ppm

Lot#

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

TINUS Form 0006




APPENDIX C
FIELD MODIFICATION FORM



TETRA TECH NUS, INC.

FIELD MODIFICATION RECORD

Site Name:

Location:

Project Number:

Task Assignment:

To: Location:

Date:

Description:

Reason for Change:

Recommended Action:

Field Operations Leader (Signature):

Date:

Disposition/Action:

Project Manager (Signature):

Date:

Distribution:  Program Manager:

Others as Required:

Project Manager:

Quality Assurance Officer:

Field Operations Leader:

Project File:

TINUS Form 0003
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