
N62661 AR001730
NAVSTA NEWPORT RI '

50903a

. - - - -' -'. - -- .. .

, '

"'. - - - - .. - .. _.-.. - . ~ ....

, ,

J "

. "

" , 'I~', . p:,
, 'I

"

I
. .J - , ',',', ""."., '

" ~, .
- • ~ 'I ., \I' .,

, :,'. .:', , ,,', :" -r-ech.nical Me'mora'nd'um ., '. ' '," ,
I •. ' .' ;Rec6rdReviewand Field Samplingj:)lan '.' :. ','
I" " ~, "', .' ,", " ,-,." 'for'' ',' ,', -',," .. ,,' ", ".:" , " ',", :'

" • , • _ ~ 1 • ' • ,

, ' ,

" r

. ,
. ','

. .'.'

• _' I

. . .' ,

" .
... ' ... '

~ . ". ,

TETRA TECH NUS, INC., .,
, ~ . .'

'. _.. '

" .

- . ~ ,

'- '" < ...

, '
, " ~ '.- .;..

; ,

" .

',', t

". "

l I ~ ,

"

'. '

, "

, (

. ' ..'EngineerhlgFieldActivityNodheast ." .' ..
',',' Naval'F·aciUty,E,nginee·r'iiJ.9 'Comni~n~,':, ' .",

, " .. ' C'ontract Number N624.67-94-D~'0888'
. .'. ,Contract Task 'Order,'0842> ' . .,'. " ' '" '.

" , " , ' . I ;lIt '.:
- \: .

, f· •

May 200(': [1.:l.:

I · ' ",'
.' ',. ...'.... '_ • ... • , -10 1 •

'1' : . :'....:Coddington ,Cove Rubble FiUArea ,'. -
" .. ' :.".;" ,(Stud Area' 04)". '.", ',.", ' " ", y, , " ", <I, ',:'-, ,,' ':', ~ , '., ,'', .. ,. ,.'" '.', '~, ' " ." , ,"', .. ," . ,"'-,'. .'

I " ....., ·'.<Naval Station Newp()"> ., , ...•..'. '..
. ... .: '. "".-- "',' Newport, 'R~od~Jsland : " :' ,,' ',',' ' "

1
\,', ':: '. .' ".' " ..

, . , .. . . ~ ~, ,-
, .,. ,

."1" "',
• '. - r 'I·" ". , ..... , ',' .-
" , ".' '. . ,.' ,'." ",.,:. ,'. " ,~'. ~-

I , ',." '",', ," ..-' : ~
. ' .. ,. . " .

I ' '. /

I
I,'
1'" ,
I,'" '
I'
I . '('

, ,



W520431 OD 

TECHNICAL MEIMORANDUM 
RECORD REVIEW AND FIELD SAMPLING PLAN 

FOR 

CODDINGTON COVE RUBBLE FILL AREA 
(STUDY AREA 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, Pennsylvanlia 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 Order 0842 

May 2004 

IRECTION OF: 

PROJECT MANAGER PRbGRAM MANAGER 
TETRA TECH NUS, INC. 
WILMINGTON, MASSACHUSETTS 

TETRA TECH NUS, INC. 
KING OF PRUSSIA, PENNSYLVANIIA 



r. Curtis Frye 
Remedial Project 
El54 Northeast, Iv Uities Engineering Command 
IQ ~~~~str~al Highw stop 82 
Lester, ~e~~sy~vaflia j 8113 

Reference: 

Subject: Technical ~ern~ra~d~~ - Records Revi and Field Sampling Plan 
Rubble Fill Area, SA-,O 

wpoti, Newport Rhode 1 

Enclosed for your informa~~~~, you will find four copies of the Technical memorandum for the site 
referenced above. The sampbg effort described withiin this document is intended to be an accelerated 
“first bok” at this site, being conducted to prioritize work: at NAVSTA sites. 

As noted by the distr~~~ti~~ iist below, this document has been provided to the IR Program group for their 
~~f~rrnat~~~ as well. A~t~~~~~ it is provided 
comments at this time, as discussed at the RP 

s a “Draft”, we do not anticipate a technical review or ~ 
meeting on January 21,2004. 

Please be advised that we have scheduled field investigations at the site for the week of May 17-21, 
2004. If you have any questioals rewarding this paternal, please do not hesitate to contact myself or Deb 
Chisholm, here in this office. 

Very truly yours, 

SSP/rp 

Attachment 

c: K. Keckler, 
P. Ku%pa, R 

cFadclen, TAG (w/attach. - 1) 
AVSTA ~~iattac~. - 2) 



SECTION PAGE 

1.0 INTRODUCTION . . . . . . . . . . ..~....‘..........~.~..~~....~.~~.~...~.~.........*....................*.........~..................... 1-1 
1.1 SITE-SPECIFIC INVESTIGATION OBJECTIVES . . . . . . . . . . . . . . ~ ..,.....,............. I . . . . . . . . . . . 1-l 
1.2 PROJECT DELIVERABLES . . . . . . . . . ..I...................................................................... l-l 

2.0 

3.0 

4.0 

BACKGROUND INFORMATION .... ..~...........,............~.......................................~.....~.....~ ..... 2-l 
2.1 SITE DETAILS ...................................................................................................... 2-1 
2.2 RECORDS SEARCH ...................................................................................... ..... 2-l 

FIELD SAMPLING PLAN .................................................................................................... 3-1 
3.1 MOBILIZATION/DEMOBILlZATlON ....................................................................... 3-l 
3.2 TEST PIT EXCAVATION ........................................................................................ 3-1 
3.3 SAMPLE COLLECTION ......................................................................................... 3-3 
3.3.1 Groundwater Sampling.. ......................................................................................... 3-6 
3.4 DECONTAMINATION PROCEDURES ................................................................... 3-7 
3.5 LAND SURVEYING.. .............................................................................................. 3-7 
3.6 INVESTIGATION-DERIVED WASTE (IDW) DISPOSAL ........................................ 3-7 
3.7 CHANGES TO THE FIELD SAMPLING PLAN ....................................................... 3-8 
3.8 SCHEDULE AND REGULATORY OVERSIGHT.. ................................................... 3-8 

QUALITY ASSURANCE PLAN .......................................................................................... 4-1 
4.1 QUALITY CONTROL SAMPLES ........................................................................... 4-l 
4.2 SAMPLE NUMBERING ..... ..... ............................................................................... 4-l 
4.3 CALIBRATION PROCEDURES ............................................................................ 4-2 
4.4 ANALYTICAL DATA VALIDATION.. ...................................................................... 4-2 
4.5 DOCUMENTATION ........................ ..................................................................... 4-3 

5.0 REPORTING ....................................................................................................................... 5-I 

6.0 REFERENCES ................................................................................................................... 6-1 

DRAFT 

TABLE OF CONTENTS 

TABLES 

NUMBER PAGE 

3-l Estimated Number of Field and Quality Control Samples .................................................... 3-4 
3-2 Sample Container, Preservative, and Holding Time Requirements ..................................... 3-5 

FIGURES 

NUMBER 

2-1 
2-2 
2-3 
2-4 
2-5 
2-6 

Site Locus.. ........................................................................................................................ .2-2 
Site Plan with Test Pit Locations ......................................................................................... 2-3 
Aerial Photo - 1951 - 1952 ................................................................................................. 2-5 
Aerial Photo - 1965 ........................................ ......... .... ....................................................... 2-6 
Aerial Photo - 1981 ............................................................................................................. 2-7 
Aerial Photo - 1997 ......................... ..................................................................................... 2-8 

WV520431 OD i -- (CT0 842 



DRAFT 

TABLE OF CONTENTS (cont.) 

APPENDICES 

A Standard Operating Procedures 
B Field Documentation Forms 
c Field Modification Form 

W520431 OD -ii- CT0 842 



DRAFT 

1 .O INTRODUCTION 

This Technical Memorandum has been prepared under the Comprehensive Long-term Environmental 

Action Navy (CLEAN) Contract No. N62467-94-D-0868, Contract Task Order (CTO) 842. Under this 

CTO, a Record Review and Field Sampling Plan for the Coddington Cove Rubble Fill Area (CCRF) Area 

(Study Area 04), located at Naval Station Newport (NAVSTA Newport) in Middletown, Rhode Island are 

to be conducted by Tetra Tech NUS, Inc. (TtNUS) 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 

nature and extent of contaminants (if any) that are present on the CCRF Area by gathering preliminary 

information on the soil and groundwater conditions thorough 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, asphalt, 

metal, slate, wood, brush and a small amount of as’h 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. 

W520431 OD l-l #CT0 342 
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2.0 BACKGROUND INFORMATION 

2.1 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 Newport). The site 

bisects the NewportIMiddletown, 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 ithe 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 to a site reconnaissance conducted in Malrch 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 to 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 TtNUS data sources. Aerial 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 a.s part of field investigation activities, 

Limited information is available regarding the land 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. 

W520431 OD 2-1 CT0 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-I 952 aerial photograph. 

The aerial photograph from 1965, 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. 

Development along the southern boundary of CCRF Area and the southeastern 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 to be vegetated. 

Grass covers the southern third of the site while larger more dense vegetation is evident in the north. 

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. 

W520431 OD 2-4 CT0 842 
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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/DEMOBILlZATlON 

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 team1 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 

docu.mentation 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 deterrnined during the initial inspection, the IO originally 

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. 

W520431 OD 3-l CT0 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, bruslh 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 thle 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, alnd 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 to initiation of this work. 

Any impacts to these sensitive areas will be minimized to the greatest extent possible. Test pit 

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). 
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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 bean released to the environment. Samples will be 

collected from IO 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/diesel range organics (GRO/DRO) 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. 

i 
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 VOCYSVOC 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 wall of the ~ 

pit. All soils will be collected from the center of the excavator bucket using hand tools. VVith 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 EnCoreTM@ sample device in 

accordance with the manufacturers instructions ancl the SW846 Method 5035A, July ZOO;!. The 

following procedure should be followed: 

1. Label four EnCoreTM@ 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 

EnCoreTM@ sample device. Once the soil sarnple is collected, attach an airtight sealing cap, 

creating a self-contained package. 

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

W520431 OD 3-3 / (CT0 842 



I SAMPLE 
TYPE 

Test Pit Excavation 

TABLE 3-l 
ESTIMATED NUMBER OF FIELD AN64 QUALITY CONTROL SAMPLES 

TECHNICAL MEMORANDUM: RECORD REVIEW AND FIELD SAMPLING PLAN 
CODDINGTON COVE RUBBLE FILL AREA 

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND 

MEDIA 

Soils 
(minimum 
number of 
samples) 

Groundwater 
(maximum 
number of 
samples) 

ANALYSIS 

TCL VOCs 
TCL SVOCs 
TAL Metals 
GRO/DRO 
PesNPCB 
TCL VOCs 
TCL SVOCs 
TAL Metals 
GROIDRO 
Pest/PCB 

FIELD 1 SOURCE 1 TRIP I 

FIELD 
SAMPLES 

10 
10 

DUPLICATES 
(1 PER 10 

FIELD 
SAMPLES) 

1 
1 

RINSATE 
BLANKS (‘) 

1 
1 

BLANKS (1 
PER WATER 

SOURCE 
PER EVENT) 

1 
1 

BLANKS TOTAL 
(1 PER QUANTITY’” 

SHIPMENT) , 

1 14 
0 13 

,*. 
VI 
(2) 

One rinsate biank per type of tool or sampling procedure used. 
In order to accommodate laboratory quality control analyses (i.e., matrix spike, matrix spike duplicate, laboratory duplicate) the field crew will provide multiple aliquots of samples (as 
applicable) with a frequency of one per 20 samples of similar matrix. 



SAMPLE 
MEDIUM 

Soils 

Groundwater 

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

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

PRESERVATIVE ANALYSIS SAMPLE CONTAINER 

TCL VOCs (SW 836~5035A, EnCoreTM@ sample 
82608) and GRO device 

TCL SVOCs (SW846 8270) 8 oz wide mouth jar 
TAL Metals (SW846, 601OB) 4 oz wide mouth jar 
DRO (SW846 80158 modified) 8 oz wide mouth jar 
Percent Moisture Z-oz glass jar 
PestlPCB (SW846 8081/8082) 8 oz wide mouth jar 

TCL VOCs (SW846, 8260B) 
TCL SVQCs (SW846-8270) 
TAL Metals (SW846-601OB) 
DRO/GRO (SW846 8015B 

modified) 
PestlPCB (SW846 8081AI8082) 

2 - 40 ml VOA vials HCI to pH c2/Cool to 4% 
80 oz amber bottle Cool to 4°C 

1 liter PE bottle/ 1 liter PE !NO, to pH G!HNOs to pc 
bottle <2 

2-40 ml VOA vials HCI to pH <2/Coal to 4°C 
80 oz amber bottle Cool to 4°C 

(1) USEPA and Naval Facilities Engineering Service Center Data Quality Objectives for laboratory data deliverables (see text) 

HOLDING TIME 

48 Hours Unpreserved/l4 Days 
(Analysis) 

7 Days (Extraction) 
Hg 28 Days, Others 6 months 

28 days 
14 days analysis 

7 Days (Extraction) 

14 Days (Analysis) 
7 Days (Extraction) 

Hg 28 Days, wb, as, 6 months: n+ky 

Hg 28 Days, Others, 6 months 
14 Days (Analysis) 
7 Days (Extraction) 

USEPAI 
NFESCDQO 

LEVEL”’ 

IV 

IV 
IV 
III 
Ill 
IV 

IV 
IV 
I\ I 1” 
IV 
IV 
IV 
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Headspace screening for VOC compounds will be conducted using both a flame ionization detector (PID) 

monitoring instrument and a photoionization detector (PID). The jar headspace screening method is 

presented in Appendix A. 

3.3.1 Groundwater Samplinq 

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-I .2, Revision 5 for surface water sample collection is to be used. A typical remote sampler 

used to collect groundwater samples from the bottom of a test pit is presented in Attachment D of TtNUS 

SOP No. SA-1.3, Revision 7, for soil sampling. All SOPS are presented in Appendix A. 

The following steps provide a general guideline 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 standing water to avoid 

disturbance of colloidal particles. 

2. The remote sampler will be lowered into 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 4O-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 TtNUS SOP No. SA-6.1. 
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3.3.1.a 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 

samples 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 I 

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: 

. remove gross contamination by scrubbing with potable water 

. scrub with potable water/liquinox 

. rinse with potable water 

. rinse with dionized water 

. rinse with 2-propanol 

. air dry (to 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 ad a temporary, centrally located decontamination 

pad constructed specifically 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) 

tied 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 will be backfilled in the test pit where it originated. 

Liquid IDW (e.g. water used to decontaminate equipment) and solid IDW (e.g. contaminated personal 

W.520431 OD 3-7 CT0 842 



DRAFT 

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 inveshgation program will be used to further characterize the waste materials, as 

required by state and federal disposal requirements. Additional samples for other parameters may also 

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. 

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 locatioln 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 prepared1 by the 

TtNUS Field Operations Leader (FOL) and forwarded to the TtNUS Project Manager (PM). The TtNUS 

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 fieldwoirk. 
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A 24-hour advance notification of changes in scheduled field activities will be given to the regulatory 

agencies. 
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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, ~ 

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 investigation1 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 screeining numbers for soil and groundwater. 

4.1 QUALITY CONTROL SAMPLES 

The number and frequency of quality control samples are presented in Table 3-l. 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 will 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-TPOI-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 blanlks. 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## 

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

identifier (RB), and its chronological number. 

Rinsate Blanks: CCRF-A-TPOI -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 iin 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 I 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 I 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 20.20478; 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 maintainecl 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 i 

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 REPlORTlNG 

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 aclditional review of records. Sample concentrations 

compared to EPA screening numbers will be presented and a recommendation will be made as to what ~ 

action will need to be taken at CCRF Area in the next phase of work. 
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intent of this procedure to present the most commonly employed soil sampling ‘methods used at: 
hazardous waste sites. 

5.2 Soil Sample Collection 

52.1 L ” Procedure for Cbllectitig Soil Samples for Votatile Organi& cqmpounds 

The above described traditional sampsng techniques, used for the coilec~ion of soij samples for volatile! 
organic:. analysis, h&e recently been evaluated Iby the scientjfjc community and. determined to be! 

‘, ineff,ective:in producing accurate results (biased low) due to the loss of volatile organ& in the samplingi 
stages and microbiaj degradation of aromatic volatijes. One of, the newfy adopted sampling procedures 
for colie6tting~soil samples includes the field preservation of samples with methanol.or sodium bisulfate to’ 
minimize volatilization and biodegradation. These preservation methods may be performed either in the! 
field or laboratory, depending on the sampfing methodology emptoyed. .I 

I 

Soil ‘samples .to be, preserved by the laboratory aire currently being performed using method SW-846,; 
5035. ,LaboratorIes are, .currently ,performing low level analyses (sodium bisulfate ,preservation) and high/ 
level analyses (methanol preservation) depending on the end users needs. I 

/ 

It should. be noted that a major disadvantage of the methanol preservation method is that the laboratory j 
reporting limits will be higher than conventional tesling. The reporting levels using the new method for 
most analytes are 0.5 Kg/g for GC/MS and 0.05 u&r for GC methods. 

The ‘ajtern&ive preservation method for collecting soil samples is with sodium bisujfate. This method is; 
more.complex to perform in the field and therefore is not preferred for field crews. jt should also be noted! 
that currently,: not all laboratories have the capabilities to ,perform this analysis. The advantage to this i 
method is. that the reporting limits ( 0.001 ug/g for GC/PjD or GCIELCD, or 0.010 for GCIMS) are lower i 
than. those described above. L 

The following ,procedures outline the necessary steps for collecting soil samples to be preserved at the / 
laboratory, and for collecting soil samples to be preserved in the field with methanol or sodium bisutfate. j 

5.2.111 Soil Samples to be Preserved at the Laboratorv 
/ 

Soil samples collected for volatile organics that are to be preserved at the laboratory will be obtained using ] 
a hermetically sealed sample vial such as an EnCorerM sampler. Each sample will be obtained using a 1 
reusable sampling handle provided with the EnCoreTM sampler. The sample is collected by pushing the 
EnCoreTM sampler directly into the soil, ensuring that the sampler is packed tight with soil, Eeavjng zero i 

headspace. Using this type of sampling device eliminates the need for field preservation and the shipping i 
restriCtions associated with preservatives. A compjefe set of instructions is induded with each EncoreTM 1 
sampler shipment by the manufacturer. 

Once the sample is collected, it should be placed on ice immediately and shipped to the laboratory within j 
43 hours {following the chain-of-custody and documentation procedures outlined in SOP SA-6.1). I 
Samples must be preserved by the laboratory within 48 hours of sample collection. 

If the lower detection limits are necessary, an option would be to collect several EnCoreTM sampfers at a : 
given sample location, Send all samplers to the jaboratory and the laboratory can perform the required ’ 
preservation and analyses. 
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Generally, the number and type of samples to be taken depend on the river’s width, depth, discharge and 
on the suspended sediment the stream or river transports. The greater the number of individual paints 
that are sampled, the more likely that the composite sampte will truly represent the overall characteristics 
of the water. 

In small streams less than about 20 feet wide, a sampling site can get&ally be found where the water is 
well mixed. in such cases, a single grab sample taken at mid-depth in the center of the channel is: 
adequate to represent the entire cross section. 

For larger streams; at least one vertical composite shalt be taken with one sample each from just below/ 
I 

the surface, at mid-depth, and just above the bottom. The measurement of DO, pH, temperature,! 
conductivity, etc., shall be made on each aliquot of the vertical composite and on the composite itself. Fori 
rivers, several vertical composites shalt be collected, as directed in the project plan documents. 1 

/ 

5.3.2 takes; Ponds and Reservoirs t 
t 

Lakes, ponds, and reservoirs have a much greater tendency to stratify than rivers and streams. The; 
retative lack of mixing requires that more samples be obtained. !. 

I 
The number of water sampljng sites on a lake, pond, or impoundment will vary with the size and shape of I 
the basin. In ponds and small takes, a single vertical composite at the deepest point may be sufficient. j 
Similarly, the measurement of DO, pH, temperature, etc., is to be conducted on each aliquot of the vertical 
composite and on the composite itself. In naturally-formed ponds, the deepest point may have to bei 
determined empirically; in impoundments, the deepest point is usually near the dam. / 

‘. tn lakes and larger’reservoirs, severat vertical composites shall be Gomposited to form a single sample. I 
These verticals are,often taken afong a transect or grid. In some cases, it may be of interest to form i 
separate composites of epiiimnetic and hypafimnetic zones. In a stratified take, the epilimnion is the / 
thermocline which is exposed to the atmosphere. The hypolimnion is the Iower, “confined” layer which is ~ 
only mixed with the epilimnion and vented to the atmosphere during seasonal “overturn” (when density / 
stratification disappears). These two zones may thus have very different concentrations of contaminants if i 
input is only to one zone, if the contaminants are volatile (and therefore vented from the epilimnion but not ’ 
the hypolimnion), or if the epilimnion only is involved in short-term flushing fi,e-, inflow from or outflow to : 
shallow streams). Normally, .however, a composite consists of several verticals with samples collected at ; 
various depths. 

In lakes with irregular shape and with bays and coves that are protected from the wind, separate : 
composite samples may be needed to adequately represent water quality since it is likely that only poor j 
mixing will occur Similarly, additional samples are recommended irvhere discharges, tributaries, land use I 
characteristics, and other such factors are suspected of influencing water quality. 

/ 
Many lake measurements are now made in-situ using sensors and automatic readout or recording i 
devices. Single and multi-parameter instruments are available for measuring temperature, depth, .pH, j 
oxidation-reduction potential (ORP), specific conductance, dissolved oxygen, some cations and anions, 
and light penetration. 

5.3.3 Estuaries 

Estuarine areas are by definition, zones where inland freshwaters (both surface and ground) mix with 
oceanic saline waters. Estuaries are generally categorized into three types dependent upon freshwater 
inflow and mixing properties. Knowledge of the estuary type is necessary to determine sampling ! 
locations. Each type of estuarine area is described below: 
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changes that inevitably take. place after the $ample ,is collected. Preservation techniques are usually i 
limited to pH control, chemicel,addition(s), and refrigeration/ freezing (certain biological samples only). ; 

I 
52.1’ Overvi*w I 

, 
The preservation techniques to beused for various anafytes ere listed in Attachments A and 6.’ Reagents 1 
.required for sample preservation will either be added to the sample containers by the laboratory prior to 1 
their shipment to the field or be added in the fietd (in a clean environment). Only high purityreagents shall 1 
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of / 
low- or medium-cohcentration organ&) are cooled to 4°C. Medium-concentration ‘aqueous samples, I 
high-hazard organic. samples, and some gas samples are typically not prese,rved. Low-concentration / 
aqueous samples for metals are acidified with HN+&, whereas medium-concentration and high-hazard 1 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are I 
cooled to 4”C, whereas high-hazard samples are not cooled. 

.: 

The following subsections describe the prdcedures for preparing and addin,g chemical preservitives. i 
Attachments’ A and l3 indicate the specific analytes which require these preservatives: : 

I 
1 ., 

The FOL is responsible for ensuring that an accurate Chemical Inventory is created. and maintained for all 1 
hazardous che,micals:brought to the work site (see Section 5 of the TtNUS Health and Safety Guidance / 
Manual). Furthermore, the FOL must .ensure that a corresponding Material Safety Data Sheet (MSDS) is / 
collected,for every substance entered on the site Chemical Inventory, and that all persons using/handling/ 1 
disposing of these substan+s review the appropri<ate MSDS for substances they will work with. The 1 
Chemical Inventory and the MSDSs must be maintakted at each work site in a location and manner where j 
they are readily-accessible to all personnel. 

! 
5.2.2 :, Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be ; 
analytical reagent (AR) grade or purer and shall be diluted to the required, concentrafion with deionized 1 
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add &id to water : 
(not vice versa). A dilutions guide is provided below, ; 

The amounts required for preservation shown in the above table assumes proper preparation of the I 
preservative and, addition of the preservative to one liter of aqueous sample. This assumes that the 
sample is initially at, pH 7, is poorly buffered, and does not contain particulate,matter; as’ these conditions 
vary, more preservative may be required. Consequently, the final sample pt-l must be checked using 

narrow-range pl-l paper, as described in the generalized procedure detailed below: 
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ATTACHMENT A i 

GENERAL S~WLE CONTAINER AND PRESERVATION REQUiREMENiS’ ‘. j 
Sample Type Bnd Concentration Container”’ Sample Size Preservatk# Holding,TimetL’ : 

I 

Wi$TER 

i 

I 

! 

SOIL 

I 
Volatile Low/Medium Charcoal tube -- 7 cm long, lOOLair c00lt~4"c 5 days recommended 1 
Organics 6mmO5,4mml5 

1 All glass colitainers should have Teflon cap liners or septa L 
2 See Attachment E. Preservation and maximum holding time allowances per 40 WI? 136. 
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ADDITIONAL REQUIRED CONTAINkRS, PRESERVATION TECHNIQUES, 
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‘. 

.,, 

be analyzed within 3 days of sampling. 
(1 I). When the &tractable analytes of concern fall within a single chemical category, the specified preservative and maximum: : 

holding times should be observed for optimoni safeguati of sample integrity. When the analytes of concern fall within two j 
or more chemical categories, the sample may be preseltv?d by cooling to 4“C, reducing residu@.chlarine with 0.008%. ’ 
sodium thiosulfate, &ring in the dark, and Mjusting the $I to 6-9; sqmples preserved in this mai-tner may be held for 
7 days before e&action and for 40 days after extraction. Exceptions to this optional preservation and holding time ( 
procedure are noted in footnote 5 (re: the requirement fo’r thiosdfate reduction of residual chlorine) and footnotes 12, 13 
(re: the analysis of benzidine). 

(12)’ If 1,2-diphenylthydraz~ne is likely to be present, adjust the,pH of the sampfe to 4.OtO.2 to prevent rearrangement to ; 
benzidine. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free} atmosphere. 
(14) For the analysis of diphenylnitrosamine, add 0.008% Ma&O3 and adjust @-I to 7-10 with NaOH within 24 hour+ of, 1 

sampling. 
(15) The pi-l adjustment may be performed upon receipt at the labor&ory and may be omitted if the samples are extracted. 1 

within 72 hours of collection. For the analysis of aldrin, add 0.008% Na&O3. I 

i 

: 

t I 

L 
t 
i 
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“I.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 I volt in a vacuum. It is equal to 1.602192~0.000007 x IO-” volts. 

intrinsically Safe (I.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. 

Ronization 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. PlDs 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 ionized 
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. 

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 
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the operation and limitations of this instrument. The FOUFTL 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 FOUFTL shall ensure that the appropriate documentation and recordkeeping 
requirements are fulfilled 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 (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 @SO)_ - 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 responsible 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 

5.1 Principle of Operation 

Direct-reading instruments such as a photoionization detector are typically used to monitor for airborne 
releases that could present an inhalation threat to plersonnel, 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. Each 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/m3. 

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 short-term exposure limit (STEL), time-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 to 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. 

5.1 .I 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 concentrations. 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. 

6.1.1.2 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 line 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. 

5.12 Kt?YS 

5.1.2.1 Fixed Keys 

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

The ON/OFF key is used both to turn 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 defauft 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. When entering data such as 
a name, number, date, or time, ENTER is used to confirm the entry. 
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5.1.2.2 Soft Keys 

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

5.1.2.3 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 (:) 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 0 to 99.9 will be displayed with a resolution of 0.1 ppm or 
mg/m3. A reading greater than 99.9 will be shown with a resolution of 1 ppm or mg/m3. The meter will 
display concentrations up to 2000 ppm or 2(xX) mg/m3. 

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 
1WA has been accumulating. For PEAK and STEL monitoring, the date and time correspond to the 
current date and time. 

5.3 Monitoring 

5.3.1 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 dlevice will only respond to volatile substances in 
sampled air that have ionization potentials below tine UV lamp strength. Inappropriate instrument 
selection, or use/interpretation 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-l. Operational results can be recorded in several 
ways, including: 

. Direct-Reading lnstrument Response Data (Figure 5-2) - preferred method 

. Boring Log Forms (Figure 5-3) 
l Test Pit Log Forms (Figure 5-4) 
l 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 wherfiackground 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 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. 

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 two alarm indicators, rather than operating both concurrently. Different alarms are 
identified by the frequency at which the 2020 alternaues as follows: PEAK alarm-5 times per second; 
STEL alarm-2.5 times per second; and TWA alarm-l .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 “A&” key. Once acknowledged, the 
alarm indicators are cleared. The alarm status will remain until the alarm condition clears. 

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

tf 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. 
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FIGURE 5-4 
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During calibration, all alarms are disabled. Once the calibration is complete the alarms are re-enabled. 

5.4 STEL, TWA, MAX, and PEAK Operation 

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

5.4.1 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 15minute average of the last 15 minutes with a one-minute update rate. Since the 
average is calculated using 15 one-minute averager 0, 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 15minute 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. 

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

This sum will only be complete after 8 hours, so the meter displays the current sum divided by 8 hours. 
While 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. 

5.4.2 Time-weighted Average (TWA) Mode 

TWA calculations 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. 

5.4.3 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 “Clr” key only affects the reading 
that the meter is displaying. For example, if you display the MAX reading, and you press “Clr,” only the 
MAX value is cleared. The TWA is still accumulating in the background. 
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5.4.4 PEAK Mode 

The PEAK mode displays the current detected concentration. The reading is updated every second. In 
the background, the 2026 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. 

5.5 Set Functions 

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

5.5.1 Pump 

The Pump function is used to control the pump. After selecting Set Pump, the 2F)20 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 wilt only be used for reviewing data 
or generating reports. Operating the instrument with 1:he pump and detector turned off will conserve the 
fives 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,” Yog,” and “Disp.” 

2. 

3. 

Press the soft key below “Set.” 

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. 

5. 

If the pump is off, pressing the “Pump” key will turn the pump on. 

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

6. To return to the default display, press 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. 

- 
1 - 

I 

- 
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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 slash (/) in the date are skipped 
when advancing the cursor. 

4. Use 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 prompts 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 confrm the date and return to the Set options. 

6.5.3 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. 

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

55.4 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. 

5.6 Preparing for Field Operation of the Phctovac 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 the 
default display. 
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3. Allow IO minutes for the instrument to warm up and stabilize. 

4. Press the “Enter” Key. The default display will provide 3 soft key selections: “Set,” “tog,” 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.) 

8. 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 line (l/8” from the rest 
position). 

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

‘I 0. Document this calibration procedure using a Documentation of Calibration form as illustrated in 
Figure 5-1. 

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 

5.7.1 Cleaning the UV Light Source Window 

I. Turn the FUNCTION switch to the OFF position. Use the instruments multi-tool and remove lamp 
housing cover. 

01961 l/P 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 Methanol 

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 Ionization Chamber 

1. Turn the FUNCTION switch to the OFF position and remove the lamp housing cover and lamp as 
per Section 5.7. I. 

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

3. 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). 

4. Recalibrate as per Sections 5.6 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 (less than 3 seconds for benzene). This instruments automated performance 
covers multiple monitoring functions simultaneously, and incorporates data logging capabilities. 

5.9 Limitations of the. Photovac 2020 Photoionization Monitor 

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

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

l 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 necessarity signify the absence of air contaminants. 

. The. 2020 instrument can monitor only certain vapors and gases in air. Many nonvolatile liquid:;, toxic 
solids, particulates, and other toxic gases and vapors cannot be detected. 

01961 l/P Tetra Tech NUS, Inc. 
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* PID’s are generally not compound-specific. Their response to different compounds is relative to the 
calibration gas used. This is generally referred to as the relative response 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. 

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

5.9.q 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 instruments ability to detect actual concentrations. Some of the variables which may 
impact these conditions are as follows: 

I) Temperature Pressure - changes in temperature and/or 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. 

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

B Rainfall - through increased barometric pressure and water may infiuence dispersion pathways 
effecting airborne emissions. 

#I 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 displayed, the 2020’s operation 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 fittings before the detector. 

Action: Clean or replace the sample line, sample probe or the 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 dearly. 
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Cause: Ambient air is contaminated. 

Action: If the’qualiiy 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 defector lamp in a hazardous location. 

Action: Clean the UV lamp window. 

Cause: UV lamp is failing. 

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

Action: Install a new UV lamp. 

Cause: Incompatible application. 

Action: The concentration and sample gas are incompatible for use with the 2020. 

Fault 3: UV lamp fault. UV lamp 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 60 
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 fault persists, replace the lamp. 

Cause: UV lamp not installed. 

Note: Do not remove or replace the detector /amp irn a hazardous location. 

Action: Install a UV lamp. 
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Cause: UV lamp has fa,iled. 

Alofe: Do nof remove or replace the defecfor 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 rep/ace the inlet filter in a hazardous location. 

Action: Replace the inlet filter. 

Action: Ensure the sample outlet, located on the underside of the 2020, is not obstructed. 

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

Note: Do tjot remove or replace fhe 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. 

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. 

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 location. 

Action: Disconnect the battery charger before calibrating the 2020. 

Cause: Calibration Memories have not been programmed correctly. 

Action: Program all 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. If 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 matfer 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 represenfs the total : 
concenfrafion of al/ ionizable compounds in the sample. 

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

Note: Do nof remove or replace the defection lamp in a hazardous locafion. 

Action: Ensure the UV lamp has been installed correctly. 

Action: Ensure the lamp 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 fhe 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. 

0196111P Tetra Ted-i NUS, Inc. 
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Cause: Sampling environment is extremely humid. 

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

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

Cause: LJV 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 satts 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 properly. 

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. 
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Action: Select the correct Cal Memory for the intended application. See the User’s Manual. 

Note: It does riot 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 has been short circuited by foreign matter in the detector cell. 

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

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

Warning: Do not insert any object, other than Rhe UV lamp, into the lampholder. 

Cause: There is an undetermined problem. 

Action: Contact the Equipment Manager. 

Problem: Date and time settings are not retained. 

Cause: The battery pack was removed before the 2020 was turned off. 

Note: Do not remove or recharge the battery pack in a hazardous locafion. 

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

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

Note: Do not remove or recharge the battery pack in a hazardous location. 

Action: Connect the 2020 to the AC adapter and turn the 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: lnstrument’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 to return to normal. PlDs 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. 
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Cause: Detector has been short circuited by foreign matter in the detector cell. 

Note: Do not service the 2020 in a hazardous locafi&. 

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 famphofder. 

Cause: There is an undetermined problem. 

Action: Contact the Equipment Manager. 

Problem: Display is blank. 

Gause: Battery pack is critically low. 

Note: Do not remove or recharge the battery pack in a hazardous location. 

Action: Replace the battery pack or connect the 2020 to the AC adapter. 

Cause: The battery pack is not connected to the instrument correctly. 

Action: Ensure the battery pack connector is securely attached to the connector on the 2020. 

Cause: There is an undetermined problem. 

Action: Reset the 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. 

Problem: Sample flow rate is less than 300 ml/rain. 

Cause: Inlet filter is plugged. 

Note: Do not replace the inlet filter in a hazardous location. 

Action: Replace inlet filter. 

Cause: Inlet filter has not been installed properly. 

Action: Ensure that the intet filter has been installed 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. 
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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 far 
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 been 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. 

Problem: Corrosive gases and vapors have been sampled. 

Cause: The 2020 has been exposed to corrosive gases and vapors. 

Action: Corrosive gases and vapors can affect the electrodes within the detector as well as the 
lamp window. Prolonged exposure to corrosive materials may result in permanent 
fogging or etching of the window. If the 2020 is exposed to corrosive material, contact the 
Equipment Manager. 

TO SHIPPING 

* The Photavac may be shipped as cargo or 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 preparing a hazardous material shipment are presented in the Student Manual that 
accompanies the course. 

8.6) REFERENCES 

Photovac 2020 Photoionization Monitor User’s Manual, ? 995. 

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 MicroFlD handheld flame ionization detector. 

2.0 SCOPE 

Applies to all Brown 8 Root Environmental personnel who operate the MicroFlD instrument during the 
performance of their work. 

3.0 GLOSSARY 

None. 

.4.0 RESPONSlBlLlTiES 

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 (HSMl - The HSM shall ensure that appropriate training is available to users 
of the Photovac MicroFlD instrument. 

Equipment Manager - The Equipment Manager shall ensure that all air monitoring instrumentation slated 
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 to be pulled from service until repairs can be facilitated. 

Field Operations Leader (FOL)/Field Team Leader (FTL) - The FOUFTL 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 instruments are 
employed as directed by site guidance documents (i.e., Work Plan, Health and Safety Plan, etc.). 
Additionally, the FOUFTL shall ensure that the appropriate documentation and recordkeeping 
requirements are fulfilled 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 (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 (SSO) - 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, 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 responsible for operation and application of this specialty air monitoring employment duty. The 
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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 

5.1 General 

Direct-reading instruments such as a flame ionization detector are typically 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. 

5.2 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 volatile organ& in air that 
are combustible. Inappropriate instrument selection, use, or interpretation 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. 

Ht 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: 

a Direct-Reading Instrument Response Data (Figure 5-2) - preferred method 
n Boring Log Forms (Figure 5-3) 
B 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 Principles of Operation 

The MicroFlD 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, etc.) are not ionized by the flame. 

When the MicroFlD 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 hydrogen to air is present in the 
combustion chamber, the flame is automatically 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 
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FIGURE 5-2 

DIRECT-READING INSTRUMENT RESPONSE DATA 
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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 proportionai 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. 

MicroFlD is strictly an organic compound detector. It does not respond to inorganic compounds. 
MicroFID’s sensitivity is highly dependent on chemical structure and bonding characteristics. The 
combustion efficiency of a coinpound determines its sensitivity. Simple saturated hydrocarbons 
(methane, ethane, etc.) posses high combustion efficiencies and are among the compoutids that produce 
the highest MicroFlD response. Organic fuels (acetylene, refined petroleum products), burn easily and 
are also extremely well 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, 
MicroFlD is more sensitive to n-butanol 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 rof the flame to print or review logged data. In this 
way, the hydrogen fuel is conserved. 

MicroFlD 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, MicroFlD 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 MicroF,lD 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 ftame, 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 MicroFlD 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 default display. , 

The default display 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. 

5.4 

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-l) or the 
same information in the calibration/maintenance log book assigned to an instrument. 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 1.001. The concentration detected by MicroFlD 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 IO and 50,OOO 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> to 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 into 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 
MicroFlD 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>. MicroFlD will set its zero point. 

7. After MicroFlD 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>. MicroFlD 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 
MicroFlD 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. 

019611/P Tetra Tech NUS, Inc. 



9. Press the ALARM key and enter the alarm level for the selected CAL memory 

5.5 Routine Maintenance 

5.5.1 Battery Charging 

A fully charged battery will power the MicroFlD 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 “LoBat,” the battery pack requires changing. When the “LoBat” 
status is displayed, you have a few minutes of operatioin left. MicroFlD will turn itself 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. 

3. 

Use the MicroFlD multi-tool to loosen the two captive screws in the bottom of the battery pack. 

A retainer at the rear of the instrument 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: 

I. 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. It is 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. 
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To empty the cylinder: 

1. Take the instrument outdoors, or to a well-ventilated area, at feast 25 feet from any potential 
sources of ignition. 

2. Turn the MicroFlD 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 MicroFlD multi-tool to turn the screws counterclockwise. Loosen the screw but do not 
remove it. 

6. 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 
MicroFlD multi-tool to turn the screw clockwise. 

9. Replace the battery pack as discussed above. 

5.6.3 Replacing the Sample Inlet Filter 

MicroFlD 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 MicroFlD is used in a dusty or wet environment. 
You must replace the filter if MicroFlD 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 1 Replace the filter housing. 

4. Calibrate the CAL Memories that you are using before continuing operation. 

6.6 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, MicroFlD’s operation. is compromised. Press the C: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 “NoFlm.” 

Fault: Detector flame has gone out. 

Cause: The hydrogen gas has run out. 

Action: Ensure the shut-off valve is open. Check the hydrogen content&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 MicroFlD 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 observe action 
levels specified in the Health and Safety Plan. 

Action: Move to a location where there is an adequate supply of air and restart the flame. See 
the information above. 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 temperatlures 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 blocked. 

Action: Ensure the sample line is not obstructed in any way. If you are usjng 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 MicroFlD 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 calibirate the MicroFID. Mark the calibration and zero 
gas Tedlar bags clearly. Ensure the cauibration 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: MicroFlD has not been calibrated properly. 
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Action: Ensure calibration gas is of a reliabls concentration 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 MicroFlD 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: It 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 MicroFlD hydrogen cylinder (as described in Section 5.52 of 
this SOP) and then refill with hydrogen from the new cylinder. 

Problem: Date and time settings are not retained. 

Cause: MicroFlD has not been used for 3 months or more and the internal battery (not the external 
battery pack) has been discharged. 

Action:Turn MicroFlD 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 MicroFlD 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 to “Ready.” 

Cause: The detector has become saturated. 
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Action: Move the MicroFlD to a location where it can sample clean air. Sample zero air until the 
reading stabilizes around “0.” If YOLI 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 MicroFlD to the battery charger. 

Cause: The battery pack is not connected to the instrument properfy. 

Action: Ensure the battery pack has been aligned correctly. Ensure the battery pack is secured 
by the retainer at the rear of the instrument. 

Problem: Sample flow rate varies from 600 mll’min. +/-IO 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: Replace 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 candense 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 MicroFlD within the operating 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 oxygen. 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 sampting 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 required to start the hydrogen flame. Oxygen is supplied from the sample as it 
is drawn in by the pump. A minimum or IO 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 MicroFlD within the operating temperature range 4f 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 MicroFlD 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 MicroFlD on 
and start the flame. 

Cause: Hydrogen lines are blocked. 

Action: Contact the Photovac Service Department. 

Problem: Liquid has been aspirated. 

Cause: MicroFlD has been exposed to a solvent that can pass through the Teflon/Polypropylene filter. 

Action: Contact the Photovac Service Department. 

5.7 Transporting MicroFlD 

When you transport MicroFID, you should empty the internal hydrogen cylinder and then refill it when you 
arrive at your destination (see Section 5.52 of this SOP). If you are traveling by passenger aircraft, you 
must empty the hydrogen cylinder. You cannot transport MicroFlD by passenger aircraft with hydrogen in 
the cylinder. 

The MicroFlD can be shipped to 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-l and 6-2. 
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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. The “Shipping ‘Hazardous 
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. If shipping or transporting the hydrogen 
fuet source, a Hazardous Materials (or Dangerous Goods) Airbill such as the example in Figure 6-l 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 

MicroFlD Handheld Flame Ionization Detector User’s Manual, 1995. 

Student Manual from “Shipping Hazardous Materials” course, Tetra Tech NUS, 1999. 
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FIGURE 6-I 

EXAMPLE HAZARDOUS AIRBILL FOR HYDROGEN 

Hydrogen Compressed 
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FIGURE 6-2 

EXAMPLE HAZARDOUS AIRBILL FOR METHANE IN AIR 

+ 
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i TOTAL VOLATILE ORGANIC COMPOUNDS JAR HEADSPACE SCREENILG 

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 

BPID) 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 sh,guld 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 

order 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 5 seconds after the insertion of the probe tip. Longer 

periods may create a vacuu,m inside the sampl,e 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. FlDs have a very sensitive response to methane and which 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 result in a’ poor VOC response. 
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0 R TETFW TECH NUS, INC. TEST PIT LOG 

Site Name: Test Pit No.: 

Project Number: Date: 

Location: Field Geologist: 

DEPTH LITHOLOGY MATERIAL DESCRlPTllON uses REMARKS 
(feet) CHANGE (Depth, (Soil Density/Consistency, Color) 

feet) 

Test Pit Cross Section and/or Plan View 

REMARKS: 

PHOTO LOG: 

TtNUS FORM 0011 

TEST PIT: 

PAGE 01= 
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0 Tt 
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 

Sample Date & Time: / / hours Dup- hours - 
Soil Blank* Trip 
Sediment Rinsate Blank* 

Sampler(s): Lagoon/Pond Field Duplicate collected 
Grab Other (Specify): 

Data Recorded By: 
Signature Description: (Sand, Clay, Muck, Peat, Dry, Moist, Wet, Etc.) 

PID/OVA Monitor Reading: t-wm 

SAMPLE DATA/REMARKS: 

BOTTLE LOT No. NOTES/SKETCH: 

tNUS Form 0005 



0 Tt TETRA TECH NUS, INC. 

Site Name: 
Sample ID: 

SAMPLE LOG SHEET - LIQUID PHASE 

Tetra Tech NUS Charge No. 
QC Information: (if applicable) 

Sample Method/Device: 
Depth Sampled: feet Total Depth 
Sample Date & Time: / / 
Sampler(s): 

Recorded By: 
Signature 

WELL PURGE DATA: 

TYPE OF SAMPLE: (Check all that apply) 
feet (SW Only) 

hours Groundwater Trip Blank* 
Surface Water Blank* Rinsate 

Supply Residential Field Duplicate Collected 
Grab Other (Specify): 
Composite 

*include sample source & lot No. 

Micro Tip/OVA Monitor Reading: wm 
Sampling/Purge Data: 

Spec. Cond. DO 

TtNUS Form 0004 



0 Tt TETRA TECH NUS, INC. 

VOC SOIL SAMPLE COLLECTION/PRESERVATION LOG SHEET 

Sample Container Lot # Preserved in the field Date: 

Volatile Free 

TtNUS Form 0040 

Note: Tare weight = vial, preservative, cap and magnetic stirrer, if applicable 

Laboratory Analysts Initials: Date: 



SITE NAME: 

SITE LOCATION: 

PROJECT No./CTO No.: 

SAMPLE LOCATION: 

INSTRUMENT: 

SERIAL No.: 

MODEL No.: 

SAMPLE PREP METHOD’ 

HEADSPACE ANALYST: 

DATE: 

SAMPLE TYPE2/NUMBER 

INUS Form 0008 

1) (a) ambient temp 2) Type of Sample 
(h) heated (air) SB Soil Boring GW Groundwater Sample SS Soil Sampla 
(w) hot water bath SD Sediment Sample TP Test Pit Sample 



0 at TETRA TECH NUS, INC. I 
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FIELD INSTRUMENT CALIBRATION LOG 
I 

INSTRUMENT NAME: MODEL No.: 

SERIAL No.: DECAL No.: TETRA TECH NUS CHARGE No. 

CALIBRATION INITIAL READING PROCEDURE FINAL READING SIGNATURE COMMENTS 
DATE 

-tNUS Form 0007 



0 m TETRA TECH NUS, INC. PHOTOIONIZATlON DETECTOR FIELD CALIBRATION LOG 

serial No.: Model No.: Decal No.: 

site Name/Location: Tetra Tech NUS Charge No.: 

CALIBRATION STANDARD GAS- CALIBRATION READING CALIBRATION CHECK SIGNATURE COMMENTS 
DATE ISOBUTYLENE lsobutylene Equiv. (ppm) lsobutylene Equiv. (ppm) 

Lot # 

Cont. = tvm 

Lot # 

Cont. = twm 

Lot # 

Cont. = wm 

Lot# ‘ I 
Cont. = wm 

Lot # 

Cont. = wm 

Lot # 

Cont. = wm 

Lot # 

Cont. = wm 

Lot# 

Cont. = twm 
- 

Lot # 

Cont. = pm 



APPENDIX C 

FIELD MODIFICATION FORM 



0 -It 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: 

TtNUS Form 0003 
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