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1.0 INTRODUCTION 
1.1 Overview 
This Pilot Study Work Plan describes the technical approach for implementing enhanced 
bioremediation through the use of oxygen release compound (ORC) socks and performance 
monitoring at the Site 57/potential source of contamination (PSC) 57 S3 High Power Turn-up Pad 
(HPTP), located at Naval Air Station (NAS) Jacksonville, Florida.  This work is being performed by 
Resolution Consultants under the Comprehensive Long-Term Environmental Action Navy Contract 
No. N62470-11-D-8013, Contract Task Order JM49.   
 
The site was identified in June 1997 during the excavation of a concrete pad that was used at the 
time as a HPTP for A-7 aircraft.  Petroleum odors were detected and petroleum-impacted soil was 
removed for offsite disposal in August 1997.  The site was subsequently investigated in 2001 
(Site Investigation Report, Petroleum Contaminated Area 17 — High Power Turn-up Pad 
[Tetra Tech 2002]).  The 2001 site investigation identified petroleum constituents and chlorinated 
volatile organic compounds (VOCs); all constituents were below cleanup target levels in soil and 
groundwater with the exception of vinyl chloride, which was detected in groundwater above its 
groundwater cleanup target level (GCTL) in wells HPTP-MW03 and HPTP-MW04.  Historical 
operational information had not indicated a potential source for chlorinated VOCs.  
 
In 2014 and 2015, Resolution Consultants performed a Site Inspection (SI) to determine whether 
contaminants previously detected in soil and groundwater remain and to evaluate potential threats 
to human health and the environment through a screening level assessment.  The findings of the SI 
(Resolution Consultants 2016) serve as the basis for performing this Pilot Study. 
 
1.2 Scope and Objective 
The purpose of this Pilot Study Work Plan is to assess the feasibility of using ORC socks to 
remediate the low levels of vinyl chloride detected in monitoring wells HPTP-MW03 and 
HPTP-MW04.   
 
ORC socks will be installed inside wells HPTP-MW03 and HPTP-MW04 for approximately 9 to 
12 months.  Performance monitoring groundwater samples from these two wells and from 
downgradient well HPTP-MW06 will be collected following sock removal to determine the 
effectiveness of ORC sock application.  Performance monitoring will be conducted in accordance 
with the approved Sampling and Analysis Plan (SAP) for the Site Inspection (SI) of Potential Source 
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of Contamination 57 (Resolution Consultants 2103).  The pilot study results will be evaluated and 
the information will be used to determine both the effectiveness of this technology and any future 
actions (if necessary). 
 
1.3 Work Plan Organization  
This Work Plan is organized as follows: 
 
• Section 2:  Technology Overview — Background information on bioremediation (specifically 

ORC and vinyl chloride degradation) is presented in the section. 
 
• Section 3: Conceptual Site Model — A brief description of the Site setting and history is 

presented in the section. 
 
• Section 4:  Enhanced Bioremediation Treatment Design — Details of the ORC socks and 

implementation approach are presented in this section. 
 
• Section 5:  Performance Monitoring — Groundwater monitoring activities that will be 

performed in conjunction with the ORC socks treatment are presented in this section. 
 
• Section 6:  Reporting — Documentation and reporting activities to be completed to support 

the ORC sock treatment application are presented in this section. 
 
• Section 7:  References  
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2.0 TECHNOLOGY OVERVIEW 
Bioremediation technologies rely on engineered systems to enhance or stimulate the natural 
degradation of contaminants such as chlorinated solvents.  Several species of naturally occurring 
microscopic organisms (primarily bacteria) have been identified that are capable of transforming 
potentially harmful chlorinated VOCs into nontoxic end products.  Bioremediation technologies 
attempt to enhance these degradation processes.  Enhanced bioremediation using ORC socks was 
identified as the remedial technology to address low levels of vinyl chloride in monitoring wells 
HPTP-MW03 and HPTP-MW04. 
 
While higher-order chlorinated VOCs such as tetrachloroethylene (PCE) and trichloroethylene (TCE) 
degrade under anaerobic conditions, vinyl chloride can be degraded under both anaerobic and 
aerobic conditions.  Two pathways are dominant under aerobic conditions: 
 
• Direct degradation, in which vinyl chloride serves as a primary substrate for 

oxygen-dependent microbial growth and is degraded completely to carbon dioxide and 
water (Davis and Carpenter 1990).  Under these conditions, addition of oxygen to the 
subsurface can stimulate degradation. 
 

• Co-metabolic degradation, in which methanotrophs exhibiting methane monooxygenase 
degrade vinyl chloride extracellularly with no net energetic benefit to the microbe.  These 
microbes require aerobic conditions as well as the presence of methane or another 
co-metabolic substrate. 

 
Groundwater conditions at the Site 57/PSC S-3 HPTP are discussed in more detail in Section 3, but 
in general, field parameters suggest oxygen-depleted conditions.  More advanced geochemical 
sampling or biological characterization has not been performed to date. 
 
A vendor-specific technology overview relative to vinyl chloride degradation, provided by 
REGENESIS Remedial Services, is included in Appendix A. 
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3.0 CONCEPTUAL SITE MODEL 
3.1 Site Description and Surrounding Land Use 
The Site 57/PSC S-3 HPTP is approximately 600 feet northeast of NAS Jacksonville Runway 14/32, 
within the northeast portion of the installation.  The Former S-3 HPTP, comprising an approximately 
60-foot-wide by 125-foot-long concrete pad, is within an isolated portion of the NAS Jacksonville 
flight line area that is surrounded by a fence and access control gates.  Figure 3-1 shows the 
General Location Map and Figure 3-2 shows the Site Location Map.  Access to the concrete pad is 
from a gravel driveway off Catapult Road.  A former taxiway pavement that provided access to the 
pad from the runway and an apron that surrounded the pad were removed in 2011.  Future land 
use is anticipated, remain unchanged, and to be compatible with that of a restricted flight line. 
 
The concrete pad is approximately three feet higher in elevation than adjoining areas to the north, 
east, and west, and slightly higher in elevation than the taxiway pavement footprint and gravel 
access driveway.  The ground surface surrounding the concrete pad is grassy and slopes away from 
the concrete pad in all directions.  At the base of the slope is a drainage swale that nearly encircles 
the site and empties into a ditch east of the concrete pad.  The ditch directs storm water north, 
where it empties into St. Johns River, approximately 1,000 feet from the Former S-3 HPTP.  
Figure 3-3 shows the current ground surface conditions and storm water run-off patterns.   
 
3.2 Site Background 
The earliest use of the site and the surrounding area was as a Machine Gun Boresight Range 
(MGBR) that was constructed in 1953 for maintenance, periodic alignment, and sighting of aircraft 
wing-mounted machine guns.  Use of the MGBR was discontinued in the mid-1970s and 
improvements, including an earthen berm backstop approximately 600 feet north of the Former S-3 
HPTP, were demolished and removed.  By 1977, this area had been redeveloped with a concrete 
pad used for A-7 aircraft engine maintenance and testing, with the remainder of the site consisting 
of grassy and wooded runway buffer areas.  The A-7 HPTP pad was demolished in June 1997 and 
replaced with the S-3 HPTP in August 1997.  The S-3 HPTP was taken out of service circa 
January 2009, and the associated paved taxiway and apron that surrounded the pad were removed 
in 2011.  During excavation of the Former A-7 HPTP concrete pad, petroleum-impacted soil was 
observed and subsequently removed for offsite disposal. 
 
A site assessment performed in 2001 in accordance with Florida Department of Environmental 
Protection (FDEP) Petroleum Site Cleanup Criteria identified petroleum constituents in soil and 
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shallow groundwater but did not identify source areas.  Polynuclear aromatic hydrocarbon (PAH) 
concentrations detected in one well exceeded FDEP GCTLs applicable at that time.  VOCs detected 
in shallow groundwater included vinyl chloride above its 1 µg/L GCTL, and trichloroethylene, 
cis-1,2-dichloroethene (DCE), and trans-1,2-DCE below GCTLs.  A 2007 Preliminary Assessment 
assessed the MGBR for the presence of munitions and explosives of concern; non-hazardous 
munitions-related scrap and other munitions types were not suspected to have been at or 
associated with the MGBR.  Historical groundwater results from previous investigations are provided 
in Appendix B   
 
Table 3-1 provides the historical data overview for chlorinated VOCs in groundwater as presented in 
the Draft SI Report dated March 2016.  These data show: 
 
• TCE has been depleted (nondetect) in groundwater since first detected in 2001. 

 
• Trans-1,2-DCE, and cis-1,2-DCE, neither of which exceed their GCTLs for any event, also 

have had declining concentrations since 2001. 
 

• Since 2001, vinyl chloride concentrations have declined to approximately 2 μg/L in 
HPTP-MW04.  The current concentrations are only marginally above the GCTL of 1 μg/L. 
 

• Although the vinyl chloride concentrations for the primary sample collected from 
HPTP-MW03 in March 2015 exceeded the GCTL, the result for a corresponding duplicate 
sample did not exceed the GCTL, nor did the results from a sample collected in 
January 2014. 
 

• Concentrations of cis-1,2-DCE and vinyl chloride are strongly correlated. 
 

• Dissolved oxygen (DO) concentrations in HPTP-MW04 ranged from 0.41 to 0.61 mg/L 
during the SI.  At these concentrations, aerobic biological activity capable of further 
degrading vinyl chloride is suspected to be impaired, explaining the lack of reduction in vinyl 
chloride concentrations between January 2014 and March 2015. 
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Table 3-1 
Historical Concentrations of Key VOCs 

Site Inspection — Potential Source of Contamination 57 – Former S-3 High Power Turn-up Pad 
Naval Air Station Jacksonville — Jacksonville, Florida 

(all results presented in micrograms per liter) 
10/2001 1/2002 10/2002 1/2014 8/2014 3/2015 

TCE 
GCTL=3 μg/L 

MW01 <1 U <0.161 U <0.161 U 
MW02 <1 U <0.161 U <0.161 U 

MW03 0.62 J 0.8 J <0.161 U 
[<0.161 U] 

<0.161 U 
[<0.161 U] 

MW04 0.81 J 0.8 J <0.161 U <0.161 U 
MW05 0.49 J <0.161 UJ <0.161 U 
MW06 <0.161 U 
TW01 <0.161 UJ 

cis-1,2-DCE 
GCTL=70 μg/L 

MW01 <1 U <0.103 U <0.103 U 
MW02 0.82 J <0.103 U <0.103 U 

MW03 6.2 6 0.823 J 
[0.846 J] 

13.6 J 
[0.756 J] 

MW04 24.4 18 5.89 5.73 
MW05 2.8 0.443 J <0.103 U 
MW06 0.764 J 
TW01 <0.103 UJ 

trans-1,2-DCE 
GCTL=100 μg/L 

MW01 <1 U <0.077 U <0.077 U 
MW02 <1 U <0.077 U <0.077 U 

MW03 <1 U <1 U <0.077 U 
[<0.077 U] 

0.543 J 
[<0.077 U] 

MW04 0.5 J <1 U <0.77 U <0.077 U 
MW05 <1 U <0.77 UJ <0.077 U 
MW06 <0.077 U 
TW01 <0.77 UJ 

Vinyl Chloride 
GCTL=1 μg/L 

MW01 <1 U <0.127 U <0.127 U 
MW02 <1 U <0.127 U <0.127 U 

MW03 2.3 3 0.335 J 
[0.348 J] 

6.99 J 
[0.439 J] 

MW04 6.7 8 1.57 2.47 
[2.09] 2.17 

MW05 0.84 J <0.127 UJ <0.127 U 
MW06 <0.127 U 
TW01 <0.77 UJ 

Notes: 
Blank cells represent either the constituent was not detected or 
not analyzed 
TCE trichloroethylene 
GCTL Groundwater Cleanup Target Level 
µg/L micrograms per liter 

U Not detected above laboratory method  detection 
limit 
J Concentration estimated by the laboratory 
DCE dichloroethene 
Concentrations in bold exceed the GCTL 
[] Field duplicate value
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3.3 Site Geology and Hydrogeology 
Soil commonly observed at the installation is poorly drained fine sands and loamy soil; 
United States Department of Agriculture classified soil in the area as Arents, a soil type that is 
typically poorly drained and with variable permeability.  In the vicinity of the Former S-3 HPTP, soil 
has been reworked by earthmoving operations, and consists of a mixture of soil materials. 

Beneath the soil are hundreds of feet of marine sediments, which were deposited in terraces during 
prehistoric fluctuation of sea level.  Surficial deposits ranging from 25 to 100 feet thick consist of 
highly variable sediments of Late Miocene to recent age that include sand, shelly sand, coquina, 
silt, clay, and shell beds.  Beneath the sediments lie several limestone formations, including (from 
shallowest to deepest) the Hawthorn, Ocala Limestone, Avon Park, and Oldsmar Formations. 

The Hawthorn overlies the principal drinking water formations in the Jacksonville area, acts as a 
confining bed, and restricts downward percolation of water from the surficial aquifer.  The top of 
the drinking water aquifer in the vicinity of NAS Jacksonville occurs at a depth of approximately 
400 feet below ground surface (bgs).  Recharge to the aquifer results from downward percolation 
of precipitation in the sandy uplands west and southwest of Jacksonville. 

Groundwater can occur from 1 to 5 feet bgs and the hydraulic gradient tends to reflect surface 
topography of the area.  Throughout much of NAS Jacksonville, groundwater flow in the surficial 
aquifer is generally toward surface water features, including the St. Johns River to the east, the 
Ortega River to the west, and smaller tributaries of these two principal drainage features 
(Figure 3-4).   
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4.0 ORC SOCK TREATMENT DESIGN 
4.1 Approach – Oxygen Stimulation 
As noted previously, vinyl chloride degradation occurs aerobically.  However, field measurements at 
the Site 57/PSC S-3 HPTP indicate that DO concentrations range from 0.44 to 0.70 milligrams 
per liter (mg/L).  At these concentrations, aerobic biological activity is suspected to be impaired. 

To improve geochemical conditions, ORC socks will be placed in HPTP-MW03 and HPTP-MW04, 
with the objective of increasing DO concentrations in the immediate vicinity of these wells and 
stimulating vinyl chloride degradation (Figure 4-1).  

4.2 Design Overview 
Product, design, and installation information were provided by REGENESIS.  Approximately 
10 socks will be deployed in each well, to span a saturated thickness of 10 feet.  These socks are 
expected to have a life of up to 12 months, and will release approximately 10% oxygen by weight. 
The estimated oxygen released over the 12-month period will result in a dissolved 
oxygen concentration of more than 1 µg/L within a radius of 1 to 2 feet of the well.  

ORC Sock Installation 
Stand-alone installation instructions for the ORC socks are provided in Appendix C.  Key features 
are: 
• The ORC socks should be wetted to prevent excessive dusting prior to installation.

• Individuals handling and working directly with the ORC socks should wear protective nitrile
gloves and a dust mask.

• All lacing and connecting of socks should be done on clean sheet plastic.

The ORC sock manufacturer typically provides 3/8” diameter polypropylene rope to be used for the 
lacing of the ORC socks into one string/unit.  Depending on the tolerance between the well 
diameter and the laced socks, it may be necessary to use smaller diameter cord or line (minimum 
100-pound test strength) in place of the larger diameter rope supplied with the socks.  Smaller 
diameter line or cord may serve to reduce friction with the well casing and screen, facilitating 
installation of the sock string/unit.  If smaller diameter cord or line is used, it may also be possible 
to knot the grommet connections together between ORC socks, increasing the string/unit stability 
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and reducing slack in the connecting lines.  If desired, smaller diameter line or cord can also be 
spliced or connected to the larger diameter rope provided by the manufacturer.  A period of trial 
and error may be required before the best connecting line diameters and materials (string, cord, 
rope, zip-ties), and knotting configuration can be determined for successful installation.   

ORC Sock Removal 
During ORC sock removal and retrieval, the following should be considered: 

• ORC Socks will be approximately 20% heavier after water saturation.

• Static friction from screened casing may cause difficulty in removal.

• A winch may be necessary to help remove the socks due to increased weight and friction.

• The removed string should be laid on plastic.  Individuals doing the removal should wear
nitrile gloves.

4.3 Underground Injection Control Permit 
According to FDEP memorandum In-Situ Chemical Additives for Hazardous Waste Site Remediation 
(FDEP April 2004), an underground injection control (UIC) permit will not be required for the 
installation of ORC socks, as (a) filter socks provide gentle dissolution of oxygen into the aquifer, 
which is not hazardous, and (b) the filter socks will be installed temporarily and are fully 
retrievable.   

Monitoring typically required for ORC socks will be performed in accordance with the FDEP UIC 
variance for ORC, included in Appendix D, as discussed in Section 5.0.  Per the variance, both pH 
and total dissolved solids are expected to temporarily exceed secondary drinking water standards, 
but are expected to return to naturally occurring background levels (or below secondary drinking 
water standards) within one year of sock removal.   

4.4 Waste Handling, Characterization, and Disposal 
Aqueous investigation-derived waste (IDW) generated during well purging, sampling, and 
decontamination will be handled in accordance with Resolution Consultants’ Standard Operating 
Procedure (SOP) 3-05 (Appendix E).  Aqueous IDW will be contained in smaller polyethylene tanks 
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or Department of Transportation-approved 55-gallon drums.  Used personal protective equipment, 
including gloves, wipes, discarded paper towels, disposable equipment (i.e., tubing), project related 
non-hazardous refuse, and empty product containers, will be bagged and disposed of as regular 
trash in an appropriate facility waste container. 

4.5 Health and Safety 
Site-specific health and safety training for all Resolution Consultants field personnel and 
subcontractors will be conducted as part of mobilization.  There are no specialized/non-routine 
project-specific training requirements or certifications needed by personnel to successfully complete 
the project tasks.  All field personnel will have appropriate training to conduct the field activities 
to which they are assigned.  Each site worker will be required to have completed the 
Occupational Safety and Health Administration 40-hour Hazardous Waste Operations and 
Emergency Response course and 8-hour refresher, if applicable.  Additional health and safety 
requirements are addressed in greater detail in the Accident Prevention Plan 
(Resolution Consultants 2014). 
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5.0 PERFORMANCE MONITORING 
Groundwater monitoring will be conducted to evaluate baseline conditions and the effectiveness of 
the ORC socks treatment application.  The performance monitoring network will consist of 
HPTP-MW03, HPTP-MW04 and HPTP-MW06 (downgradient) (Figure 4-1).   

Groundwater sampling activities will include the following parameters: 

• Vinyl chloride (Method 8260B)

• Geochemical parameters using field test kits for carbon dioxide and dissolved oxygen (SOPs
for these parameters are included in Appendix E), and laboratory analysis of total dissolved
solids using method 2540C

• Field parameters, including pH, temperature, conductivity, dissolved oxygen, turbidity, and
ORP

Site activities such as field measurements, sampling, decontamination, and documentation will be 
performed in accordance with the approved Sampling and Analysis Plan (SAP) for the 
Site Inspection (SI) of Potential Source of Contamination 57 (Resolution Consultants 2103).  
Pertinent SOPs from this SAP are included in Appendix E.   

5.1 Baseline Groundwater Sampling 
The baseline groundwater sampling event will include the collection of samples from monitor wells 
HPTP-MW03, HPTP-MW04 and downgradient well HPTP-MW06.  Samples will be analyzed for 
vinyl chloride, geochemical parameters, and field parameters.  Baseline sampling will be conducted 
to establish the groundwater conditions prior to the ORC socks application.  

5.2 Post Removal Monitoring 
ORC socks will remain in the wells HPTP-MW03 and HPTP-MW04 for approximately 12 months. 
Performance monitoring groundwater samples from these two wells and from downgradient well 
HPTP-MW06 will be collected following removal of the socks to determine the effectiveness of 
ORC application.  Groundwater samples will be collected for vinyl chloride, geochemical parameters, 
and field parameters.   
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6.0 ORC SOCK TREATMENT REPORTING 
Resolution Consultants will prepare and submit a final technical memorandum covering the results, 
analyses, conclusions, and recommendations for the pilot test.  The final technical memorandum 
will include: 

• Laboratory results for all groundwater samples
• Applicable figures and tables
• Summary of the treatment application
• Recommendations
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Vinyl Chloride and ORC 

Vinyl chloride (VC) is a common groundwater contaminant usually associated with higher order chlorinated aliphatic 
hydrocarbons (CAHs) such as perchloroethylene (PCE), trichloroethylene (TCE), and dichloroethylene (DCE).  The presence 
of oxygen stimulates the degradation of vinyl chloride and is the basis upon which ORC has been shown to effectively treat 
this contaminant. 

Aerobic Metabolism of Vinyl Chloride 

The metabolism of vinyl chloride in the presence of oxygen may proceed via two possible mechanisms. In one pathway, VC 
serves as a primary substrate for oxygen-dependent microbial growth and is degraded completely to carbon dioxide and water 
(Davis and Carpenter, 1990). This process occurs intracellularly and unlike co-metabolic (aerobic) remediation, no 
oxygenase-inducing compounds, such as methane are required for VC metabolism in this oxidative pathway. The use of ORC 
can thus stimulate vinyl chloride degradation without any additional treatment amendments or technologies. 

The direct, intracellular metabolism of vinyl chloride proceeds via oxidation to an intermediate compound (chlorooxirane) 
which ultimately degrades to carbon dioxide and water (Hartmans and DeBont, 1992). The chlorooxirane, an unstable 
epoxide intermediate, degrades further into various fragments (such as formic acid and oxyglycolic acid) which, in turn, are 
transformed to CO2 and H2O. This results in a net energy benefit to the microbe. The proposed mechanism of intracellular 
aerobic metabolism of VC is illustrated in Figure 1: 

 

Others have suggested a second possible pathway that involves methanotrophs capable of destroying vinyl chloride 
extracellularly through co-metabolism (McCarty, 1994). In co-metabolism, the formation of the chlorooxirane intermediate 
requires an enzyme-inducing substrate (in this case methane) that is apparently not required in intracellular aerobic VC 
metabolism. When co-metabolic VC degradation occurs, methanotrophs produce oxygenases, for example methane 
monooxygenase (MMO), that leak out of the cell and fortuitously degrade VC extracellularly with no net energetic benefit to 
the microbe. This co-metabolic degradation pathway may proceed according to the reactions shown in Figure 2:

Remediation of Vinyl Chloride 
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Both of the proposed mechanisms of VC biodegradation are oxygen-demanding processes that will benefit from ORC 
treatment. In addition to the requirements of aerobic respiration, oxygen plays an integral role in both intracellular and 
extracellular enzymatic reactions. The application of ORC can thus aid in the sustenance of the relevant microbial 
populations and enhance the rate of aerobic dechlorination of vinyl chloride. 

ORC Treatment of Vinyl Chloride 

Results from controlled laboratory studies and field applications support the ability of ORC to effectively enhance the 
biodegradation of vinyl chloride. 

1. In a recent study conducted on groundwater and soils from an industrial site, VC was shown to degrade very rapidly (T1/2 
= 5 days) with ORC addition as the only applied treatment technology (Bell, P. et.al, 1997).  

2. In another field demonstration of ORC conducted on a New York State Superfund site, ORC treatment resulted in 
significant degradation of vinyl chloride (Martinovich and Putscher, 1997; see also TB 3.1.1). Concurrent laboratory studies 
corroborated the field results using materials from the site. 

3. At an industrial site in Massachusetts, project engineers sought to remediate chlorinated compound contamination in the 
property’s groundwater. Treatment options were confined to the following limitations: the treatment was to be non-invasive 
and operate within limited available space; facility operations were to remain undisturbed; all possible air and water (both 
surface and subsurface) health hazards were to be considered and monitored for exposure to contamination. The particular 
remediation objectives of this site prompted project engineers to design an inventive dual phase strategy to remediate 
chlorinated compounds in situ. The strategy is engineered as follows: 

A groundwater recirculation system extracts water from three wells and re-injects the water into three injection wells 
upgradient:  

Phase one: addition of organic acids stimulates anaerobic conditions in the recirculation system, allowing microbial 
dechlorination of highly chlorinated compounds (PCE, TCE, DCE).  
Phase two: ORC socks are placed in an injection well to generate aerobic conditions and bacteria begin to degrade 
the vinyl chloride that accumulates in phase one.  

Preliminary results indicate that vinyl chloride concentrations decreased as dissolved oxygen levels increased.  
During the aerobic phase, the co-metabolic substrate methane was also introduced into the system. Addition of 
methane further accelerated degradation of vinyl chloride. 

Page 2 of 3tb2223

3/21/2003http://www.regenesis.com/ORCtech/Tb2223.htm



These results suggest that both of the possible metabolic processes for aerobic vinyl chloride degradation may be occurring 
simultaneously within this system. 

As of early 1997, ORC has been applied to degrade VC at several sites across the U.S. This passive approach to remediation 
of chlorinated compounds presents a cost-effective method of treating both leachate contaminated landfills and industrial 
solvent contaminated sites. Investigations to further establish the role of ORC in vinyl chloride biodegradation are currently 
underway. 

ORC Installation Design Parameters 

The theoretical mass ratio of oxygen to vinyl chloride required for the aerobic metabolism of VC is relatively low at 1.3:1. 
Thus, for every pound of vinyl chloride to be degraded, at least 1.3 pounds of oxygen are required. 

The sorption coefficient (Koc) for vinyl chloride is 57 (ml/g), indicating that its tendency to sorb to the aquifer matrix is 
approximately equal to that of benzene (Koc = 83 ml/g). Therefore, in ORC application designs, when using dissolved vinyl 
chloride data from groundwater samples one can use additional demand factors usually associated with BTEX remediation 
projects as an acceptable approximation. 
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Groundwater Results
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NAS Jacksonville

HPTP-MW01 HPTP-MW01 HPTP-MW01 HPTP-MW02 HPTP-MW02 HPTP-MW02 HPTP-MW03 HPTP-MW03 HPTP-MW03 HPTP-MW03
HPTP-MW01-0114 HPTP-MW01-0315 JX-HPTP-MW1-01 HPTP-MW02-0114 HPTP-MW02-0315 JX-HPTP-MW2-01 HPTP-MW03-0114 HPTP-MW03-0315 JAX-17-MW03-02 JX-HPTP-MW3-01

1/24/2014 3/16/2015 10/24/2001 1/24/2014 3/16/2015 10/24/2001 1/24/2014 3/16/2015 10/17/2002 10/24/2001

Analyte
FLGCTL

_2005 (a)

FLGCTL_2005_
FRESHWATER_SW 

(b)
FLGCTL_2005_

MARINE_SW (c) Units
Metals
ARSENIC 10 50 50 UG_L 1.21    1.1    NA 10    5.97    NA 8.54    6.21    NA NA
BARIUM 2000 UG_L 17.1    11.1    NA 38.6 J   23.8    NA 27    24.3    NA NA
CADMIUM 5 9.3 UG_L 0.25 U   0.25 U   NA 0.25 U   0.25 U   NA 0.25 U   0.25 U   NA NA
CHROMIUM, TOTAL 100 11 50 UG_L 0.59 J   0.34 J   NA 0.33 J   0.25 U   NA 0.25 U   0.25 U   NA NA
LEAD 15 8.5 UG_L 0.59 J   0.25 U   1.2 U   0.25 U   0.25 U   1.2 U   0.25 U   0.25 U   NA 1.2 U   
MERCURY 2 0.012 0.025 UG_L 0.07 U   0.043 U   NA 0.07 U   0.043 U   NA 0.07 U   0.043 U   NA NA
SELENIUM 50 5 71 UG_L 1.04    0.25 U   NA 0.25 U   0.25 U   NA 0.25 U   0.25 U   NA NA
SILVER 100 0.07 0.4 UG_L 0.25 U   0.25 U   NA 0.25 U   0.25 U   NA 0.25 U   0.25 U   NA NA
VOCs
1,1,1-TRICHLOROETHANE 200 270 270 UG_L 0.123 U   0.123 U   1 U   0.123 U   0.123 U   1 U   0.123 U   0.123 U   NA 1 U   
1,1,2,2-TETRACHLOROETHANE 0.2 10.8 10.8 UG_L 0.109 U   0.109 U   1 U   0.109 U   0.109 U   1 U   0.109 U   0.109 U   NA 1 U   
1,1,2-TRICHLOROETHANE 5 16 16 UG_L 0.159 U   0.159 U   1 U   0.159 U   0.159 U   1 U   0.159 U   0.159 U   NA 1 U   
1,1-DICHLOROETHANE 70 UG_L 0.171 U   0.171 U   1 U   0.171 U   0.171 U   1 U   0.171 U   0.171 U   NA 1 U   
1,1-DICHLOROETHENE 7 3.2 3.2 UG_L 0.2 U   0.2 U   1 U   0.2 U   0.2 U   1 U   0.2 U   0.2 U   NA 1 U   
1,2-DIBROMOETHANE 0.02 13 13 UG_L NA NA 0.02 U   NA NA 0.02 U   NA NA NA 0.02 U   
1,2-DICHLOROBENZENE 600 99 99 UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
1,2-DICHLOROETHANE 3 37 37 UG_L 0.116 U   0.116 U   1 U   0.116 U   0.116 U   1 U   0.116 U   0.116 U   NA 1 U   
1,2-DICHLOROPROPANE 5 14 14 UG_L 0.15 U   0.15 U   1 U   0.15 U   0.15 U   1 U   0.15 U   0.15 U   NA 1 U   
1,3-DICHLOROBENZENE 210 85 85 UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
1,4-DICHLOROBENZENE 75 3 3 UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
2-BUTANONE 4200 120000 120000 UG_L 0.142 U   0.142 U   NA 0.142 U   0.142 U   NA 0.142 U   0.142 U   NA NA
2-CHLOROETHYL VINYL ETHER UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
2-HEXANONE 280 UG_L 0.122 U   0.122 U   NA 0.122 U   0.122 U   NA 0.122 U   0.122 U   NA NA
4-METHYL-2-PENTANONE 560 23000 23000 UG_L 0.12 U   0.12 U   NA 0.12 U   0.12 U   NA 0.12 U   0.12 U   NA NA
ACETONE 6300 1700 1700 UG_L 2.6 J   0.193 U   NA 0.193 U   0.193 U   NA 0.193 U   0.193 U   NA NA
BENZENE 1 71.28 71.28 UG_L 0.111 U   0.111 U   1 U   0.111 U   0.111 U   1 U   0.111 U   0.111 U   NA 1 U   
BROMODICHLOROMETHANE 0.6 22 22 UG_L 0.083 U   0.083 U   1 U   0.083 U   0.083 U   1 U   0.083 U   0.083 U   NA 1 U   
BROMOFORM 4.4 360 360 UG_L 0.215 U   0.215 U   1 U   0.215 U   0.215 U   1 U   0.215 U   0.215 U   NA 1 U   
BROMOMETHANE 9.8 35 35 UG_L 0.427 U   0.427 U   1 U   0.427 U   0.427 U   1 U   0.427 U   0.427 U   NA 1 U   
CARBON DISULFIDE 700 110 110 UG_L 0.19 U   0.19 U   NA 0.19 U   0.19 UJ   NA 0.19 U   0.19 UJ   NA NA
CARBON TETRACHLORIDE 3 4.42 4.42 UG_L 0.248 U   0.248 U   1 U   0.248 U   0.248 U   1 U   0.248 U   0.248 U   NA 1 U   
CHLOROBENZENE 100 17 17 UG_L 0.083 U   0.083 U   1 U   0.083 U   0.083 U   1 U   0.083 U   0.083 U   NA 1 U   
CHLOROETHANE 12 UG_L 0.235 U   0.235 U   1 U   0.235 U   0.235 UJ   1 U   0.235 U   0.235 UJ   NA 1 U   
CHLOROFORM 70 470.8 470.8 UG_L 0.155 U   0.155 U   1 U   0.155 U   0.155 U   1 U   0.155 U   0.155 U   NA 1 U   
CHLOROMETHANE 2.7 470.8 470.8 UG_L 0.144 U   0.144 UJ   1 U   0.144 U   0.144 U   1 U   0.144 U   0.144 U   NA 1 U   
CIS-1,2-DICHLOROETHENE 70 UG_L 0.103 U   0.103 U   1 U   0.103 U   0.103 U   0.82 J   0.823 J   13.6 J   6    6.2    
CIS-1,3-DICHLOROPROPENE UG_L 0.124 U   0.124 U   1 U   0.124 U   0.124 U   1 U   0.124 U   0.124 U   NA 1 U   
DIBROMOCHLOROMETHANE 0.4 34 34 UG_L 0.054 U   0.054 U   1 U   0.054 U   0.054 U   1 U   0.054 U   0.054 U   NA 1 U   
DICHLORODIFLUOROMETHANE 1400 UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
ETHYLBENZENE 30 610 610 UG_L 0.109 U   0.109 U   1 U   0.109 U   0.109 U   1 U   0.109 U   0.109 U   NA 1 U   
METHYL TERT-BUTYL ETHER 20 34000 34000 UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
METHYLENE CHLORIDE 5 1580 1580 UG_L 0.149 U   0.149 U   5 U   0.149 U   0.149 U   5 U   0.149 U   0.149 U   NA 5 U   
STYRENE 100 460 460 UG_L 0.089 U   0.089 U   NA 0.089 U   0.089 U   NA 0.089 U   0.089 U   NA NA
TETRACHLOROETHENE 3 8.85 8.85 UG_L 0.193 U   0.193 U   1 U   0.193 U   0.193 U   1 U   0.193 U   0.193 U   NA 1 U   
TOLUENE 40 480 480 UG_L 0.122 U   0.122 U   1 U   0.122 U   0.122 U   1 U   0.122 U   0.122 U   NA 1 U   
TRANS-1,2-DICHLOROETHENE 100 11000 11000 UG_L 0.077 U   0.077 U   1 U   0.077 U   0.077 U   1 U   0.077 U   0.543 J   1 U   1 U   
TRANS-1,3-DICHLOROPROPENE UG_L 0.128 U   0.128 U   1 U   0.128 U   0.128 U   1 U   0.128 U   0.128 U   NA 1 U   
TRICHLOROETHENE 3 80.7 80.7 UG_L 0.161 U   0.161 U   1 U   0.161 U   0.161 U   1 U   0.161 U   0.161 U   0.8 J   0.62 J   
TRICHLOROFLUOROMETHANE 2100 UG_L NA NA 1 U   NA NA 1 U   NA NA NA 1 U   
VINYL CHLORIDE 1 2.4 2.4 UG_L 0.127 U   0.127 U   1 U   0.127 U   0.127 U   1 U   0.335 J   6.99 J ab 3  ab 2.3  a  
XYLENES, TOTAL 20 370 370 UG_L 0.179 U   0.179 U   3 U   0.179 U   0.179 U   3 U   0.179 U   0.179 U   NA 3 U   
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HPTP-MW01 HPTP-MW01 HPTP-MW01 HPTP-MW02 HPTP-MW02 HPTP-MW02 HPTP-MW03 HPTP-MW03 HPTP-MW03 HPTP-MW03
HPTP-MW01-0114 HPTP-MW01-0315 JX-HPTP-MW1-01 HPTP-MW02-0114 HPTP-MW02-0315 JX-HPTP-MW2-01 HPTP-MW03-0114 HPTP-MW03-0315 JAX-17-MW03-02 JX-HPTP-MW3-01

1/24/2014 3/16/2015 10/24/2001 1/24/2014 3/16/2015 10/24/2001 1/24/2014 3/16/2015 10/17/2002 10/24/2001

Analyte
FLGCTL

_2005 (a)

FLGCTL_2005_
FRESHWATER_SW 

(b)
FLGCTL_2005_

MARINE_SW (c) Units
PAHs
1-METHYLNAPHTHALENE 28 95 95 UG_L NA NA 2 U   NA NA 2 U   NA NA NA 2 U   
2-METHYLNAPHTHALENE 28 30 30 UG_L 0.26    0.03 U   2 U   0.03 U   0.03 U   2 U   0.407    0.03 U   NA 2 U   
ACENAPHTHENE 20 3 3 UG_L 0.0082 U   0.0082 U   4 U   0.00828 U   0.0082 U   4 U   0.143    0.0082 U   NA 4 U   
ACENAPHTHYLENE 210 0.031 0.031 UG_L 0.025 U   0.025 U   4 U   0.026 U   0.025 U   4 U   0.026 U   0.025 U   NA 4 U   
ANTHRACENE 2100 0.3 0.3 UG_L 0.041 U   0.041 U   2 U   0.041 U   0.041 U   2 U   0.17    0.041 U   NA 2 U   
BENZO[A]ANTHRACENE 0.05 0.031 0.031 UG_L 0.02 U   0.02 U   0.2 U   0.02 U   0.02 U   0.2 U   0.02 U   0.02 U   NA 0.2 U   
BENZO[A]PYRENE 0.2 0.031 0.031 UG_L 0.011 U   0.011 U   0.2 U   0.012 U   0.011 U   0.2 U   0.012 U   0.011 U   NA 0.2 U   
BENZO[B]FLUORANTHENE 0.05 0.031 0.031 UG_L 0.0087 U   0.0087 U   0.2 U   0.00879 U   0.0087 U   0.2 U   0.00888 U   0.0087 U   NA 0.2 U   
BENZO[G,H,I]PERYLENE 210 0.031 0.031 UG_L 0.011 U   0.011 U   0.2 U   0.011 U   0.011 U   0.2 U   0.011 U   0.011 U   NA 0.2 U   
BENZO[K]FLUORANTHENE 0.5 0.031 0.031 UG_L 0.017 U   0.017 U   0.2 U   0.017 U   0.017 U   0.2 U   0.017 U   0.017 U   NA 0.2 U   
CHRYSENE 4.8 0.031 0.031 UG_L 0.018 U   0.018 U   2 U   0.018 U   0.018 U   2 U   0.018 U   0.018 U   NA 2 U   
DIBENZ[A,H]ANTHRACENE 0.005 0.031 0.031 UG_L 0.016 U   0.016 U   0.2 U   0.016 U   0.016 U   0.2 U   0.016 U   0.016 U   NA 0.2 U   
FLUORANTHENE 280 0.3 0.3 UG_L 0.012 U   0.012 U   2 U   0.012 U   0.012 U   2 U   0.136    0.012 U   NA 2 U   
FLUORENE 280 30 30 UG_L 0.04 U   0.04 U   2 U   0.04 U   0.04 U   2 U   0.167    0.04 U   NA 2 U   
INDENO[1,2,3-CD]PYRENE 0.05 0.031 0.031 UG_L 0.0052 U   0.0052 U   0.2 U   0.00525 U   0.0052 U   0.2 U   0.00531 U   0.0052 U   NA 0.2 U   
NAPHTHALENE 14 26 26 UG_L 0.0097 U   0.0097 U   2 U   0.0098 U   0.0097 U   2 U   0.138    0.0097 U   NA 2 U   
PHENANTHRENE 210 0.031 0.031 UG_L 0.0072 U   0.0072 U   2 U   0.00727 U   0.0072 U   2 U   0.269   b 0.0072 U   NA 2 U   
PYRENE 210 0.3 0.3 UG_L 0.015 U   0.015 U   2 U   0.015 U   0.015 U   2 U   0.117    0.015 U   NA 2 U   
TPH UG_L NA NA 250 U   NA NA 270    NA NA NA 726    

Shaded cells indicate concentrations greater than screening criteria

J - Estimated Value
I - Value is between the laboratory MDL and the laboratory PQL.

Notes:

UG_L - micrograms per liter.

FLGCTL_2005 (a) - Groundwater Cleanup Target Levels.  FAC Chapter 62‐777.  April 2005.

U - Value is not detected at the MDL.

FLGCTL_2005_FRESHWATER_SW (b) - Freshwater Cleanup Target Levels.  FAC Chapter 62‐777.  April 
2005.

FLGCTL_2005_MARINE_SW (c) - Groundwater Cleanup Target Levels.  FAC Chapter 62‐777.  April 2005.

Bolded results indicate parameter was detected

NA - Not Analyzed



Groundwater Results
PSC 57

NAS Jacksonville

Analyte
FLGCTL

_2005 (a)

FLGCTL_2005_
FRESHWATER_SW 

(b)
FLGCTL_2005_

MARINE_SW (c) Units
Metals
ARSENIC 10 50 50 UG_L
BARIUM 2000 UG_L
CADMIUM 5 9.3 UG_L
CHROMIUM, TOTAL 100 11 50 UG_L
LEAD 15 8.5 UG_L
MERCURY 2 0.012 0.025 UG_L
SELENIUM 50 5 71 UG_L
SILVER 100 0.07 0.4 UG_L
VOCs
1,1,1-TRICHLOROETHANE 200 270 270 UG_L
1,1,2,2-TETRACHLOROETHANE 0.2 10.8 10.8 UG_L
1,1,2-TRICHLOROETHANE 5 16 16 UG_L
1,1-DICHLOROETHANE 70 UG_L
1,1-DICHLOROETHENE 7 3.2 3.2 UG_L
1,2-DIBROMOETHANE 0.02 13 13 UG_L
1,2-DICHLOROBENZENE 600 99 99 UG_L
1,2-DICHLOROETHANE 3 37 37 UG_L
1,2-DICHLOROPROPANE 5 14 14 UG_L
1,3-DICHLOROBENZENE 210 85 85 UG_L
1,4-DICHLOROBENZENE 75 3 3 UG_L
2-BUTANONE 4200 120000 120000 UG_L
2-CHLOROETHYL VINYL ETHER UG_L
2-HEXANONE 280 UG_L
4-METHYL-2-PENTANONE 560 23000 23000 UG_L
ACETONE 6300 1700 1700 UG_L
BENZENE 1 71.28 71.28 UG_L
BROMODICHLOROMETHANE 0.6 22 22 UG_L
BROMOFORM 4.4 360 360 UG_L
BROMOMETHANE 9.8 35 35 UG_L
CARBON DISULFIDE 700 110 110 UG_L
CARBON TETRACHLORIDE 3 4.42 4.42 UG_L
CHLOROBENZENE 100 17 17 UG_L
CHLOROETHANE 12 UG_L
CHLOROFORM 70 470.8 470.8 UG_L
CHLOROMETHANE 2.7 470.8 470.8 UG_L
CIS-1,2-DICHLOROETHENE 70 UG_L
CIS-1,3-DICHLOROPROPENE UG_L
DIBROMOCHLOROMETHANE 0.4 34 34 UG_L
DICHLORODIFLUOROMETHANE 1400 UG_L
ETHYLBENZENE 30 610 610 UG_L
METHYL TERT-BUTYL ETHER 20 34000 34000 UG_L
METHYLENE CHLORIDE 5 1580 1580 UG_L
STYRENE 100 460 460 UG_L
TETRACHLOROETHENE 3 8.85 8.85 UG_L
TOLUENE 40 480 480 UG_L
TRANS-1,2-DICHLOROETHENE 100 11000 11000 UG_L
TRANS-1,3-DICHLOROPROPENE UG_L
TRICHLOROETHENE 3 80.7 80.7 UG_L
TRICHLOROFLUOROMETHANE 2100 UG_L
VINYL CHLORIDE 1 2.4 2.4 UG_L
XYLENES, TOTAL 20 370 370 UG_L

HPTP-MW04 HPTP-MW04 HPTP-MW04 HPTP-MW04 HPTP-MW04 HPTP-MW05 HPTP-MW05 HPTP-MW05 HPTP-MW06 HPTP-TW01
HPTP-MW04-0114 HPTP-MW04-0315 HPTP-MW04-0814 JAX-17-MW04-02 JAX-HPTP-MW04-01 HPTP-MW05-0114 HPTP-MW05-0315 JAX-HPTP-MW05-01 HPTP-MW06-0315 HPTP-TW01-0114

1/24/2014 3/16/2015 8/6/2014 10/17/2002 1/3/2002 1/23/2014 3/16/2015 1/3/2002 3/17/2015 1/23/2014

0.79 J   0.78 J   NA NA NA 0.5 J   0.28 J   NA 2.36    2.82    
31.3    28.7    NA NA NA 38.1    30    NA 28.9    50.7    
0.25 U   0.25 U   NA NA NA 0.25 U   0.25 U   NA 0.25 U   0.25 U   
0.25 U   0.25 U   NA NA NA 0.25 U   0.25 U   NA 1.47    0.25 U   
0.25 U   0.25 U   NA NA 1.7 U   1.28    0.25 U   1.9 U   0.65 J   0.33 J   
0.07 U   0.043 U   NA NA NA 0.07 U   0.043 U   NA 0.043 U   0.07 U   
0.25 U   0.25 U   NA NA NA 0.25 U   0.25 U   NA 0.33 J   0.25 U   
0.25 U   0.25 U   NA NA NA 0.25 U   0.25 U   NA 0.25 U   0.25 U   

0.123 U   0.123 U   NA NA 1 U   0.123 UJ   0.123 U   1 U   0.123 U   0.123 UJ   
0.109 U   0.109 U   NA NA 1 U   0.109 UJ   0.109 U   1 U   0.109 U   0.109 UJ   
0.159 U   0.159 U   NA NA 1 U   0.159 UJ   0.159 U   1 U   0.159 U   0.159 UJ   
0.171 U   0.171 U   NA NA 1 U   0.171 UJ   0.171 U   1 U   0.171 U   0.171 UJ   
0.2 U   0.2 U   NA NA 1 U   0.2 UJ   0.2 U   1 U   0.2 U   0.2 UJ   

NA NA NA NA 0.02 U   NA NA 0.02 U   NA NA
NA NA NA NA 1 U   NA NA 1 U   NA NA

0.116 U   0.116 U   NA NA 1 U   0.116 UJ   0.116 U   1 U   0.116 U   0.116 UJ   
0.15 U   0.15 U   NA NA 1 U   0.15 UJ   0.15 U   1 U   0.15 U   0.15 UJ   

NA NA NA NA 1 U   NA NA 1 U   NA NA
NA NA NA NA 1 U   NA NA 1 U   NA NA

0.142 U   0.142 U   NA NA NA 0.142 UJ   0.142 U   NA 0.142 U   0.142 UJ   
NA NA NA NA 1 U   NA NA 1 U   NA NA

0.122 U   0.122 U   NA NA NA 0.122 UJ   0.122 U   NA 0.122 U   0.122 UJ   
0.12 U   0.12 U   NA NA NA 0.12 UJ   0.12 U   NA 0.12 U   0.12 UJ   
0.193 U   0.193 U   NA NA NA 0.193 UJ   0.193 U   NA 0.193 U   4.4 J   
0.111 U   0.111 U   NA NA 1 U   0.111 UJ   0.111 U   1 U   0.111 U   0.111 UJ   
0.083 U   0.083 U   NA NA 1 U   0.083 UJ   0.083 U   1 U   0.083 U   0.083 UJ   
0.215 U   0.215 U   NA NA 1 U   0.215 UJ   0.215 U   1 U   0.215 U   0.215 UJ   
0.427 U   0.427 U   NA NA 1 U   0.427 UJ   0.427 U   1 U   0.427 U   0.427 UJ   
0.19 U   0.19 UJ   NA NA NA 0.19 UJ   0.19 UJ   NA 0.19 UJ   0.19 UJ   
0.248 U   0.248 U   NA NA 1 U   0.248 UJ   0.248 U   1 U   0.248 U   0.248 UJ   
0.083 U   0.083 U   NA NA 1 U   0.083 UJ   0.083 U   1 U   0.083 U   0.083 UJ   
0.235 U   0.235 UJ   NA NA 1 U   0.235 UJ   0.235 UJ   1 U   0.235 UJ   0.235 UJ   
0.155 U   0.155 U   NA NA 1 U   0.155 UJ   0.155 U   1 U   0.155 U   0.155 UJ   
0.144 U   0.144 U   NA NA 1 U   0.144 UJ   0.144 U   1 U   0.144 U   0.144 UJ   
5.89    5.73    NA 18    24.4    0.443 J   0.103 U   2.8    0.764 J   0.103 UJ   

0.124 U   0.124 U   NA NA 1 U   0.124 UJ   0.124 U   1 U   0.124 U   0.124 UJ   
0.054 U   0.054 U   NA NA 1 U   0.054 UJ   0.054 U   1 U   0.054 U   0.054 UJ   

NA NA NA NA 1 U   NA NA 1 U   NA NA
0.109 U   0.109 U   NA NA 1 U   0.109 UJ   0.109 U   1 U   0.109 U   0.109 UJ   

NA NA NA NA 1 U   NA NA 1 U   NA NA
0.149 U   0.149 U   NA NA 5 U   0.149 UJ   0.149 U   5 U   0.149 U   0.149 UJ   
0.089 U   0.089 U   NA NA NA 0.089 UJ   0.089 U   NA 0.089 U   0.089 UJ   
0.193 U   0.193 U   NA NA 1 U   0.193 UJ   0.193 U   1 U   0.193 U   0.193 UJ   
0.122 U   0.122 U   NA NA 1 U   0.122 UJ   0.122 U   1 U   0.122 U   0.122 UJ   
0.077 U   0.077 U   NA 1 U   0.5 J   0.077 UJ   0.077 U   1 U   0.077 U   0.077 UJ   
0.128 U   0.128 U   NA NA 1 U   0.128 UJ   0.128 U   1 U   0.128 U   0.128 UJ   
0.161 U   0.161 U   NA 0.8 J   0.81 J   0.161 UJ   0.161 U   0.49 J   0.161 U   0.161 UJ   

NA NA NA NA 1 U   NA NA 1 U   NA NA
1.57  a  2.17  a  2.47  ab 8  ab 6.7  ab 0.127 UJ   0.127 U   0.84 J   0.127 U   0.127 UJ   
0.179 U   0.179 U   NA NA 3 U   0.179 UJ   0.179 U   3 U   0.179 U   0.179 UJ   



Groundwater Results
PSC 57

NAS Jacksonville

Analyte
FLGCTL

_2005 (a)

FLGCTL_2005_
FRESHWATER_SW 

(b)
FLGCTL_2005_

MARINE_SW (c) Units
PAHs
1-METHYLNAPHTHALENE 28 95 95 UG_L
2-METHYLNAPHTHALENE 28 30 30 UG_L
ACENAPHTHENE 20 3 3 UG_L
ACENAPHTHYLENE 210 0.031 0.031 UG_L
ANTHRACENE 2100 0.3 0.3 UG_L
BENZO[A]ANTHRACENE 0.05 0.031 0.031 UG_L
BENZO[A]PYRENE 0.2 0.031 0.031 UG_L
BENZO[B]FLUORANTHENE 0.05 0.031 0.031 UG_L
BENZO[G,H,I]PERYLENE 210 0.031 0.031 UG_L
BENZO[K]FLUORANTHENE 0.5 0.031 0.031 UG_L
CHRYSENE 4.8 0.031 0.031 UG_L
DIBENZ[A,H]ANTHRACENE 0.005 0.031 0.031 UG_L
FLUORANTHENE 280 0.3 0.3 UG_L
FLUORENE 280 30 30 UG_L
INDENO[1,2,3-CD]PYRENE 0.05 0.031 0.031 UG_L
NAPHTHALENE 14 26 26 UG_L
PHENANTHRENE 210 0.031 0.031 UG_L
PYRENE 210 0.3 0.3 UG_L
TPH UG_L

Shaded cells indicate concentrations greater than screening criteria

J - Estimated Value
I - Value is between the laboratory MDL and the laboratory PQL.

Notes:

UG_L - micrograms per liter.

FLGCTL_2005 (a) - Groundwater Cleanup Target Levels.  FAC Chapter 62‐777.  April 2005.

U - Value is not detected at the MDL.

FLGCTL_2005_FRESHWATER_SW (b) - Freshwater Cleanup Target Levels.  FAC Chapter 62‐777.  April 
2005.

FLGCTL_2005_MARINE_SW (c) - Groundwater Cleanup Target Levels.  FAC Chapter 62‐777.  April 2005.

Bolded results indicate parameter was detected

NA - Not Analyzed

HPTP-MW04 HPTP-MW04 HPTP-MW04 HPTP-MW04 HPTP-MW04 HPTP-MW05 HPTP-MW05 HPTP-MW05 HPTP-MW06 HPTP-TW01
HPTP-MW04-0114 HPTP-MW04-0315 HPTP-MW04-0814 JAX-17-MW04-02 JAX-HPTP-MW04-01 HPTP-MW05-0114 HPTP-MW05-0315 JAX-HPTP-MW05-01 HPTP-MW06-0315 HPTP-TW01-0114

1/24/2014 3/16/2015 8/6/2014 10/17/2002 1/3/2002 1/23/2014 3/16/2015 1/3/2002 3/17/2015 1/23/2014

NA NA NA NA 2.2 U   NA NA 2 U   NA NA
0.03 U   0.03 U   NA NA 2.2 U   0.03 U   0.03 U   2 U   0.03 U   0.03 U   

0.00828 U   0.0082 U   NA NA 4.4 U   0.0082 U   0.0082 U   4 U   0.0082 U   0.0082 U   
0.026 U   0.025 U   NA NA 4.4 U   0.025 U   0.025 U   4 U   0.025 U   0.025 U   
0.041 U   0.041 U   NA NA 2.2 U   0.041 U   0.041 U   2 U   0.041 U   0.041 U   
0.02 U   0.02 U   NA NA 0.22 U   0.02 U   0.02 U   0.2 U   0.02 U   0.02 U   
0.012 U   0.011 U   NA NA 0.22 U   0.011 U   0.011 U   0.2 U   0.011 U   0.011 U   

0.00879 U   0.0087 U   NA NA 0.22 U   0.0087 U   0.0087 U   0.2 U   0.0087 U   0.0087 U   
0.011 U   0.011 U   NA NA 0.22 U   0.011 U   0.011 U   0.2 U   0.011 U   0.011 U   
0.017 U   0.017 U   NA NA 0.22 U   0.017 U   0.017 U   0.2 U   0.017 U   0.017 U   
0.018 U   0.018 U   NA NA 2.2 U   0.018 U   0.018 U   2 U   0.018 U   0.018 U   
0.016 U   0.016 U   NA NA 0.22 U   0.016 U   0.016 U   0.2 U   0.016 U   0.016 U   
0.012 U   0.012 U   NA NA 2.2 U   0.012 U   0.012 U   2 U   0.012 U   0.012 U   
0.04 U   0.04 U   NA NA 2.2 U   0.04 U   0.04 U   2 U   0.04 U   0.04 U   

0.00525 U   0.0052 U   NA NA 0.22 U   0.0052 U   0.0052 U   0.2 U   0.0052 U   0.0052 U   
0.0098 U   0.0097 U   NA NA 2.2 U   0.0097 U   0.0097 U   2 U   0.0097 U   0.0097 U   
0.00727 U   0.0072 U   NA NA 2.2 U   0.0072 U   0.0072 U   2 U   0.0072 U   0.0072 U   
0.015 U   0.015 U   NA NA 2.2 U   0.015 U   0.015 U   2 U   0.015 U   0.015 U   

NA NA NA NA 250 U   NA NA 250 U   NA NA



 

 

Appendix C 
ORC Filter Sock Installation Instructions 
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Oxygen Release Compound (ORC®) 
Installation Instructions 

(Replaceable Filter-Sock Application) 
    
ORC Filter Socks are used to enhance bioremediation of petroleum hydrocarbons in 
groundwater.  The filter sock contains ORC and an inert carrier matrix.  The socks 
come in one foot sections.  They are laced together to span the vertical polluted 
saturated zone in monitoring type wells.  Once the socks are laced together and 
lowered into the wells, they become hydrated and begin releasing oxygen.  The 
following instructions are vital to proper installation and subsequent removal of the 
socks. 
  

SAFETY PRECAUTIONS: 
  

• ORC is completely non-toxic, but is composed of ultra-fine particles.  
• Wear dust masks and goggles to prevent soft tissue irritation  
• Reference the Material Safety Data Sheet for specific technical and physical 

information.  

   

CONDITION OF SOURCE WELL: 
• Test for well deviation and smoothness before ORC installation.  
• For the test, use a 5 foot section of pipe with an outside diameter 1/2 inch 

smaller than the source well's inside diameter.  

   

KEY REQUIREMENTS FOR INSTALLATION: 

• SOCKS MUST BE INSTALLED WITH BLACK GROMMETS ON TOP  
• Wrap Socks as independent units (see page 3, figure 5)  
• A maximum of 20 ea. 2-inch socks per section.  
• A maximum of 8 ea. 4-inch socks per section.  
• A maximum of 6 ea. 6-inch socks per section.  
• Make sure each sock is properly shaped (cylindrical and without bends) to 

facilitate ease of installation and removal.  

  

HELPFUL HINTS: 
• ORC matrix hardens into a cement once hydrated  
• Minimize slack between each sock, by periodically pulling up slack while lacing  
• Tie off ORC retrieval lines to the well cap.  Regenesis recommends the use of a 

3/8" diameter x 6" long eyebolt.  
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• The ORC Socks should be wetted to prevent excessive dusting prior to 
installation  

• Make sure your work area is clean to avoid oil and dirt deposits on the socks.  

   

FILTER-SOCK REMOVAL: 
• ORC Socks will be approximately 20% heavier after water saturation  
• Static friction from screened casing may cause difficulty in removal  
• A winch and stanchion (or comparable equipment) may be necessary to help 

remove the socks due to increased weight, friction, etc.  

 LACING DIAGRAMS FOR SOCK INSTALLATION: 
 

4 INCH AND 6 INCH SOCK LACING DIAGRAM: 

 

1. Find the center of the rope.  Begin 
lacing the ORC Socks by threading 
the two ends of the installation rope 
through the black grommets and 
then through the white grommets at 
the bottom of the same side of the 
bottom sock  

 

2. Pull the rope through the bottom 
sock, making sure the center of the 
rope is between the black 
grommets.  Cross the ropes over 
each other.  

 

3. Loop the ends of the rope around 
the back of the sock and cross 
them.  Repeat this step once again, 
so the rope is wrapped around the 
sock with two full turns.  
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4. Bring the ends of the rope around 
from the back, cross them, and 
thread them into the black 
grommets.  The rope ends should 
be inserted into the black grommets 
diagonally from the white ones they 
started from.  Threading the black 
grommets will be tight only on the 
bottom sock due to the unique 
lacing pattern.  

 
   

 

5. To avoid the ORC Sock slipping 
past each other, the socks must be 
laced with the grommet flaps of the 
bottom sock and second sock 
butting against each other (as 
shown)  

 

6. The remaining socks on the rope 
section are laced up according to 
Figure 6.  Make sure that the rope 
is turned around the sock two full 
turns, with the grommets of each 
sock butting up against the next 
sock as shown in Figure 5.  

 

 

7. Lace each subsequent ORC 
Sock exactly the same as in 
Figure 5 and 6.    

IMPORTANT: Do not exceed the 
maximum number of socks per section 
(see "Key Requirements D & E" on 
page 1). 

Minimize the slack between the socks 
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8. If you need to install more ORC 
Socks than the maximum 
allowed per well size (see "Key 
Requirements D & E on page 
1), then multiple sections must 
be installed.  Each section is 
laced exactly the same, but 
they should be tied off to each 
other.  Tie the end of the rope 
from the lower section to the 
bottom sock of the upper 
section; this allows each 
section to be installed and 
removed independently (see 
well diagram)  

  

 
  

2 INCH SOCK LACING DIAGRAM: 

 

9. Find the center of the rope.  Begin 
lacing the ORC Socks by threading 
one end of the installation rope 
through the white grommet.  Make 
sure that the center of the rope is 
pulled through to the center of the 
white grommet on the bottom sock.  

 



 5

10. Wrap each end of the 
installation rope around the sock 
twice and then cross them 
through the black grommet.  

 

 

11. Lace each subsequent sock using 
the same method ad describe in 
Figure 2 above.  

IMPORTANT: 

 Do not exceed the maximum 
number of socks per section (see 
"Key requirements B" on Page 1)  

 Minimize the slack between socks  

 
 
 

For direct assistance or answers to any questions you may have regarding 
these instructions, contact Regenesis Technical Services at 949-366-8000. 

 

REGENESIS, 2002 
www.regenesis.com 

  



 

 

  

In many cases it may be desirable to convert monitoring wells to remediation wells to reduce monitoring costs and help 
enhance intrinsic bioremediation. In some cases, there may be many excess wells on a site to effect the treatment to a greater 
extent. Also, sometimes specific wells with elevated contamination levels can be the direct target of remediation to facilitate 
closure. 

To determine the effect of ORC in the monitoring well and its immediate vicinity, the following protocols are recommended: 

When groundwater conditions allow use of a peristaltic pump, Regenesis recommends installation of a length of 3/8-inch OD 
and 3/16-inch ID tubing (dedicated) to a depth of 2-4 feet below the groundwater surface. This tubing could be inserted into 
the well at the time of ORC installation or immediately prior to the first sampling event. Enough tubing should be left outside 
the well to allow connection to the peristaltic pump. After removal of approximately a volume of groundwater equal to the 
length of the Teflon tubing, collect a dissolved oxygen (DO) concentration reading and a groundwater sample using the 
peristaltic pump. This sample should be taken prior to purging groundwater from the monitoring well. For data analysis 
reliability DO concentrations should be determined using a HACH titration kit Model OX-2P. 

When groundwater conditions preclude the use of a peristaltic pump and ORC socks are suspended in the well, Regenesis 
recommends that the ORC be gently lowered 2-3 feet within the well and a sample collected from 2-3 feet below the 
air/groundwater interface using a disposable bailer. DO measurements should be measured using the HACH Kit Model OX-
2P. If the ORC filter socks fill the entire saturated zone within the well, Regenesis recommends slowly removing the top 
section of the ORC and collecting a DO and groundwater sample approximately 2-3 feet below the groundwater surface prior 
to purging the well. 

When ORC is used in a monitoring well it is difficult to measure the effect of the ORC treatment outside of the well. For 
example, removal of a typical 15 foot section of ORC from a 4-inch diameter well will cause a volume of groundwater 
(calculated to be approximately 9 gallons) to move into the well casing in order to fill the displaced volume of the ORC. The 
groundwater movement will likely cause turbulence and mixing of groundwater within and around the well casing. A high 
percentage of the ORC "displacement volume" could be filled with "unoxygenated" upgradient groundwater. This often 
occurs at sites with moderate to fast groundwater velocities where the upgradient groundwater is oxygen depleted. The 
expected effect on groundwater samples collected after introduction of this "untreated" groundwater into the well would be 
an artificial lowering of the DO level and increase in hydrocarbons. The effect of purging of 3-5 casing volumes will magnify 
the problem. 

A recommended alternative to using ORC in monitoring wells, is to use bulk ORC prepared as a slurry and directly applied 
into the aquifer in the area surrounding the well. By using ORC slurry in direct-push bore holes, monitoring wells continue to 
maintain a monitoring well status. Thus, typical sampling techniques and protocols can be followed to collect reliable data 
from these wells. Furthermore, the remediated area is larger than that of a well containing ORC filter socks. 

The cost for this local "spot treatment" using ORC slurry will be higher than simply using ORC socks in an existing 
monitoring well. However, the probability of achieving site closure is significantly increased. 
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REGENESIS SAFETY DATA SHEET 
Technology Based Solutions for the Environment 

1. Identification 
Product identifier 

Other means of identification 

Recommended use 

Recommended restrictions 

Oxygen Release Compound (ORC®) 

None. 

Soil and Groundwater Remediation. 

None known. 

Manufacturer/Importer/Supplier/Distributor information 

Company Name Regenesis 
Address 1011 Calle Sombra 

San Clemente, CA 92673 

Telephone 949-366-8000 

E-mail CustomerService@regenesis.com 
Emergency phone number CHEMTREC® at 1-800-424-9300 (International) 

2. Hazard(s) identification 

Physical hazards 

Health hazards 

OSHA defined hazards 

Label elements 

Hazard symbol 

Signal word 

Hazard statement 

Precautionary statement 

Not classified. 

Serious eye damage/eye irritation 

Not classified. 

None. 

Warning 

Causes eye irritation. 

Wash thoroughly after handling. 

Category 28 

Prevention 

Response If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present and 
easy to do. Continue rinsing. If eye irritation persists: Get medical advice/attention. 

Storage 

Disposal 

Hazard(s) not otherwise 
classified (HNOC) 

Store away from incompatible materials. 

Dispose of waste and residues in accordance with local authority requirements. 

None known. 

3. Composition/information on ingredients 

Mixtures 

Chemical name 

Magnesium hydroxide 

Magnesium peroxide 

Dipotassium Phosphate 

Monopotassium Phosphate 

Magnesium oxide 

Composition comments 

4. First-aid measures 
Inhalation 

Skin contact 

Oxygen Release Compound (ORC®) 

CAS number % 

1309-42-8 60-70 

1335-26-8 30-40 

7758-11-4 <3 

7778-77-0 <3 

1309-48-4 <1 

All concentrations are in percent by weight unless otherwise indicated. 

Move to fresh air. Call a physician if symptoms develop or persist. 

Remove contaminated clothing and shoes. Wash off with soap and water. Get medical attention if 
irritation develops and persists. 

924319 Version#: 01 Revision date: - Issue date: 14-May-2015 

sos us 
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Eye contact 

Ingestion 

Most important 
symptoms/effects, acute and 
delayed 

Indication of immediate 
medical attention and special 
treatment needed 

General information 

5. Fire-fighting measures 
Suitable extinguishing media 

Unsuitable extinguishing 
media 

Specific hazards arising from 
the chemical 

Special protective equipment 
and precautions for firefighters 

Fire fighting 
equipment/instructions 

Specific methods 

General fire hazards 

Rinse with water. Get medical attention if irritation develops and persists. 

Rinse mouth. Never give anything by mouth to a victim who is unconscious or is having 
convulsions. Do not induce vomiting without advice from poison control center. If vomiting occurs, 
keep head low so that stomach content doesn't get into the lungs. Get medical attention if 
symptoms occur. 

Direct contact with eyes may cause temporary irritation. 

Treat symptomatically. 

If you feel unwell, seek medical advice (show the label where possible). Show this safety data 
sheet to the doctor in attendance. 

Small fires: Dry chemical powder. Larger fires: Water spray, fog or foam. 

None known. 

During fire, gases hazardous to health may be formed. Combustion products may include: 
magnesium oxide, potassium oxide, phosphorus compounds. 

Use protective equipment appropriate for surrounding materials. 

Move containers from fire area if you can do so without risk. 

Use standard firefighting procedures and consider the hazards of other involved materials. Use 
water spray to keep fire-exposed containers cool. 

No unusual fire or explosion hazards noted. The product itself does not burn. 

6. Accidental release measures 
Personal precautions, 
protective equipment and 
emergency procedures 

Methods and materials for 
containment and cleaning up 

Environmental precautions 

7. Handling and storage 
Precautions for safe handling 

Conditions for safe storage, 
including any incompatibilities 

Keep unnecessary personnel away. Avoid contact with spilled material. Avoid contact with eyes. 
For personal protection, see Section 8 of the SOS. 

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is 
possible. Sweep up or vacuum up spillage and collect in suitable container for disposal. Following 
product recovery, flush area with water. 

Small Spills: Wipe up spilled material and place in a suitable container for disposal. Clean surface 
thoroughly to remove residual contamination. 

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SOS. 

Avoid discharge into drains, water courses or onto the ground. 

Avoid contact with eyes, skin, and clothing. Avoid prolonged exposure. Avoid dust formation. Use 
with adequate ventilation. Observe good industrial hygiene practices. Wear appropriate personal 
protective equipment (See Section 8) . 

Store in original tightly closed container. Store in a cool , dry, well-ventilated place. Store away from 
incompatible materials (see Section 10 of the SOS). Keep away from extreme heat and strong 
oxidizing agents. 

8. Exposure controls/personal protection 
Occupational exposure limits 

Biological limit values 

Appropriate engineering 
controls 

No exposure limits noted for ingredient(s). 

No biological exposure limits noted for the ingredient(s). 

Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates 
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation, 
or other engineering controls to maintain airborne levels below recommended exposure limits. If 
exposure limits have not been established, maintain airborne levels to an acceptable level. Provide 
eyewash station and safety shower. 

Individual protection measures, such as personal protective equipment 
Eye/face protection Use safety glasses. Where contact with eyes is likely, use chemical goggles. Use a face shield as 

needed. 

Oxygen Release Compound {ORC®) 
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Skin protection 

Hand protection 

Other 

Wear appropriate chemical resistant gloves. 

Wear suitable protective clothing . 

Respiratory protection In case of insufficient ventilation, wear suitable respiratory equipment. If engineering controls do 
not maintain airborne concentrations below recommended exposure limits (where applicable) or to 
an acceptable level (in countries where exposure limits have not been established), an approved 
respirator must be worn. Wear respiratory protection during operations where spraying or misting 
occurs. If respirators are used, a program should be instituted to assure compliance with OSHA 29 
CFR 1910.134. 

Wear appropriate thermal protective clothing, when necessary. Thermal hazards 

General hygiene 
considerations 

Always observe good personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing and protective 
equipment to remove contaminants. 

9. Physical and chemical properties 
Appearance 

Physical state 

Form 

Color 

Odor 

Odor threshold 

pH 

Melting point/freezing point 

Initial boiling point and boiling 
range 

Flash point 

Evaporation rate 

Flammability (solid, gas) 

Solid . 

Powder. 

White. 

Odorless. 

Not available. 

11 (3% suspension/water) 

Not available. 

Not available. 

Not applicable. 

Not available. 

Not flammable. 

Upper/lower flammability or explosive limits 

Flammability limit - lower Not available. 
(%) 

Flammability limit - upper Not available. 
(%) 

Explosive limit - lower(%) Not available. 

Explosive limit - upper(%) Not available. 

Vapor pressure None. 

Vapor density Not available. 

Relative density Not available. 

Solubility(ies) 

Solubility (water) Slightly soluble. 

Partition coefficient Not available. 
(n-octanol/water) 

Auto-ignition temperature Not available. 

Decomposition temperature Not available. 

Viscosity Not available. 

Other information 

Bulk density 0.5 - 0.9 g/ml 

10. Stability and reactivity 
Reactivity 

Chemical stability 

The product is stable and non-reactive under normal conditions of use, storage and transport. 

Material is stable under normal conditions. Decomposes on heating. 

Possibility of hazardous 
reactions 

Conditions to avoid 

Oxygen Release Compound (ORC®) 

No dangerous reaction known under conditions of normal use. 

Contact with incompatible materials. High temperatures. 
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Incompatible materials 

Hazardous decomposition 
products 

Reducing agents. Strong acids. 

Thermal decomposition or combustion may produce: magnesium oxide, potassium oxide, 
phosphorus compounds. 

11. Toxicological information 
Information on likely routes of exposure 

Inhalation Prolonged inhalation may be harmful. 

Skin contact 

Eye contact 

Ingestion 

Prolonged or repeated skin contact may result in minor irritation. 

Causes eye irritation. 

Expected to be a low ingestion hazard. 

Symptoms related to the 
physical, chemical and 
toxicological characteristics 

May cause temporary eye irritation. Exposed individuals may experience eye tearing, redness, 
and discomfort. 

Information on toxicological effects 

Acute toxicity Not expected to be acutely toxic. 

Components Species 

Magnesium hydroxide (CAS 1309-42-8) 

Acute 

Oral 

LOSO 

Skin corrosion/irritation 

Serious eye damage/eye 
irritation 

Rat 

Prolonged skin contact may cause temporary irritation. 

Causes eye irritation. 

Not a respiratory sensitizer. 

Test Results 

8500 mg/kg 

Respiratory or skin sensitization 
Respiratory sensitization 

Skin sensitization This product is not expected to cause skin sensitization. 

Germ cell mutagenicity No data available to indicate product or any components present at greater than 0.1% are 
mutagenic or genotoxic. 

Carcinogenicity This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA. 

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

Not listed. 

Reproductive toxicity 

Specific target organ toxicity -
single exposure 

Specific target organ toxicity -
repeated exposure 

Aspiration hazard 

Chronic effects 

This product is not expected to cause reproductive or developmental effects. 

Not classified. 

Not classified. 

Not an aspiration hazard. 

Prolonged inhalation may be harmful. 

12. Ecological information 
Ecotoxicity The product is not classified as environmentally hazardous. However, this does not exclude the 

possibility that large or frequent spills can have a harmful or damaging effect on the environment. 

Persistence and degradability 

Bioaccumulative potential 

Mobility in soil 

Other adverse effects 

The product contains inorganic compounds which are not biodegradable. 

No data available. 

Not established. 

None known. 

13. Disposal considerations 
Disposal instructions 

Local disposal regulations 

Hazardous waste code 

Oxygen Release Compound (ORC®) 

Collect and reclaim or dispose in sealed containers at licensed waste disposal site. 

Dispose in accordance with all applicable regulations. 

The waste code should be assigned in discussion between the user, the producer and the waste 
disposal company. 
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Waste from residues I unused 
products 

Dispose of in accordance with local regulations. Empty containers or liners may retain some 
product residues. This material and its container must be disposed of in a safe manner (see: 
Disposal instructions). 

Contaminated packaging Empty containers should be taken to an approved waste handling site for recycling or disposal. 
Since emptied containers may retain product residue, follow label warnings even after container is 
emptied . 

14. Transport information 

DOT 
Not regulated as dangerous goods. 

IATA 
Not regulated as dangerous goods. 

IMDG 
Not regulated as dangerous goods. 

Transport in bulk according to Not applicable. 
Annex II of MARPOL 73178 and 
the IBC Code 

15. Regulatory information 
US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication 

Standard, 29 CFR 1910.1200. 
All components are on the U.S. EPA TSCA Inventory List. 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. 0) 

Not regulated. 
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

Not listed. 
CERCLA Hazardous Substance List (40 CFR 302.4) 

Not listed. 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories Immediate Hazard - Yes 

Delayed Hazard - No 
Fire Hazard - No 
Pressure Hazard - No 
Reactivity Hazard - No 

SARA 302 Extremely hazardous substance 

Not listed. 

SARA 311/312 Hazardous Yes 
chemical 

SARA 313 (TRI reporting) 
Not regulated. 

Other federal regulations 

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List 

Not regulated. 
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130) 

Not regulated. 

Safe Drinking Water Act 
(SOWA) 

US state regulations 

Not regulated. 

US. Massachusetts RTK - Substance List 

Not regulated. 
US. New Jersey Worker and Community Right-to-Know Act 

Not listed. 
US. Pennsylvania Worker and Community Right-to-Know Law 

Not listed. 
US. Rhode Island RTK 

Not regulated . 

Oxygen Release Compound (ORC®) 
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US. California Proposition 65 
Not Listed. 

International Inventories 

Country(s) or region 
Australia 

Canada 

Canada 

China 

Europe 

Europe 

Japan 

Korea 

New Zealand 

Philippines 

United States & Puerto Rico 

Inventory name 
Australian Inventory of Chemical Substances (AICS) 

Domestic Substances List (DSL) 

Non-Domestic Substances List (NDSL) 

Inventory of Existing Chemical Substances in China (IECSC) 

European Inventory of Existing Commercial Chemical 
Substances (EINECS) 

European List of Notified Chemical Substances (ELINCS) 

Inventory of Existing and New Chemical Substances (ENCS) 

Existing Chemicals List (ECL) 

New Zealand Inventory 

Philippine Inventory of Chemicals and Chemical Substances 
(PICCS) 

Toxic Substances Control Act (TSCA) Inventory 

On inventory (yes/no)* 
No 

No 

Yes 

No 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 
•A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s). 
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing 
country(s). 

16. Other information, including date of preparation or last revision 
Issue date 

Revision date 

Version# 

Further information 

HMIS® ratings 

NFPA ratings 

Disclaimer 

Oxygen Release Compound (ORC®) 

14-May-2015 

01 

HMIS® is a registered trade and service mark of the American Coatings Association (ACA). 

Health: 1 
Flammability: 0 
Physical hazard: 0 

Regenesis cannot anticipate all conditions under which this information and its product, or the 
products of other manufacturers in combination with its product, may be used. It is the user's 
responsibility to ensure safe conditions for handling, storage and disposal of the product, and to 
assume liability for loss, injury, damage or expense due to improper use. The information in the 
sheet was written based on the best knowledge and experience currently available. 
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BEFORE THE STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION  

 

In re:  REGENESIS BIOREMEDIATION PRODUCTS   
Petition for Variance         
         
         OGC File No. 98-2696 
__________________________________________/ 
          
 

FINAL ORDER GRANTING PETITION FOR 
 VARIANCE FROM RULE 62-522.300(2)(a)  

 

 On October 8, 1998, Regenesis Bioremediation Products, filed 

a petition for variance from requirements in rule 62-

522.300(2)(a) of the Florida Administrative Code, under section 

120.542 of the Florida Statutes and rule 28-104.002 of the 

Florida Administrative Code.  The petition was for a variance 

from rule 62-522.300(2)(a), which prohibits a zone of  

discharge for discharges through wells, in order to use its in-

situ remedial product.  This process involves the use of direct 

push techniques which is considered installation of one or more 

temporary Class V underground injection control wells at the site 

of soil and ground water contamination.  A notice of receipt of 

the petition was published in the Florida Administrative Weekly 

on November 6, 1998.  

 1.  Petitioner is located at 27130A Paseo Espada, Suite 

1407, San Juan Capistrano, California 92675-2758. 

 2. Regenesis Bioremediation Products has developed a 

product for the remediation of ground water and soils 

contaminated with petroleum and industrial solvents.  This 

product, ORC (oxygen release compound), enhances the natural 
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biodegradation of contaminants in ground water and soils.  The 

product works by slowly releasing oxygen over an extended period 

to supply needed oxygen to naturally occurring microbes which 

consume petroleum-based contaminants.  The by-products from this 

reaction are water, magnesium hydroxide, and carbon dioxide.  

Laboratory and field tests using this process have demonstrated 

high levels of success in reducing levels of petroleum-based 

contaminants and industrial solvents. 

 3. Under rule 62-520.420 of the Florida Administrative Code, 

the standards for Class G-II ground waters include the primary 

and secondary drinking water standards of rules 62-550.310 and 

62-550.320 of the Florida Administrative Code. 

 4. The dry ORC product is mixed with clean water to form a 

slurry.  Upon injection into the ground water through the use of 

direct push techniques the pH and total dissolved solids may 

temporarily exceed the secondary drinking water standards of 8.5 

and 500 mg/L, respectively, within an area extending out in a 

radius of twenty feet from the immediate point of injection.  The 

presence of pH and total dissolved solids above the standards has 

no anticipated adverse impacts to human health because such 

exceedances will occur only in ground water at a site already 

contaminated by organics, and the ground water is not presently 

used for domestic purposes.  No other constituents of the 

injected slurry or resulting bioremediation will exceed any other 

primary or secondary drinking water standard.  Both pH and total 

dissolved solids  will return to meeting the respective secondary 

drinking water standard, or meet the naturally occurring 
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background value, whichever is less stringent, within 365 days 

from injection.  

 5.  The use of the direct push technique is considered a 

type of underground injection control well, Class V, Group 4, 

‘‘injection wells associated with an aquifer remediation 

project,’’ as described in rule 62-528.300(1)(e)4 of the Florida 

Administrative Code.  Under rule 62-528.630(2)(c), ‘‘Class V 

wells associated with aquifer remediation projects shall be 

authorized under the provisions of a remedial action plan . . . 

provided the construction, operation, and monitoring of this 

Chapter are met.’’ 

 6.  The rule (62-522.300(2)(a)) from which this petition 

seeks a variance prohibits the Department from granting a zone of 

discharge for a discharge through an injection well to Class G-II 

ground water.  Strict adherence to this rule would preclude the 

Department from granting approval for the use of the ORC 

product for remediation of contaminated ground water and soils.   

 7.   The applicable rules state in pertinent part: 

 62-522.300(1)  . . . [N]o installation shall 
directly or indirectly discharge into any ground  
water any contaminant that causes a violation in  
the ground water quality standards and criteria  
for the receiving ground water as established in 
Chapter 62-520, F.A.C., except within a zone of 
discharge established by permit or rule pursuant  
to this chapter. 
 
 62-522.300(2) No zone of discharge shall be 
allowed under any of the following circumstances: 
 (a) Discharges through wells or sinkholes  
that allow direct contact with Class G-I and  
Class G-II ground water . . . .  
 



 4

 8.  Regenesis Bioremediation Products has stated in its 

petition that to apply the zone of discharge prohibition to its 

use of this remediation product would create a substantial 

hardship and would violate the principles of fairness because the 

use of the process is to remediate contaminated ground water.  

The petition also states that other methods of remediation not 

using in-situ products or processes are more costly and take 

longer.  Remediation would improve the water quality, and to 

prohibit any exceedance of the specified secondary drinking water 

standards, all non-health-based standards, in such a small area 

of already contaminated ground water and for short duration would 

violate the principles of fairness.  This small and temporary 

exceedance is not the usual occurrence, nor are most dischargers 

involved in the remediation of contaminated ground water.  By 

allowing the use of the ORC product, the clean-up of the 

contaminated ground water will be accelerated and returned to a 

usable condition.  In addition, the use of the ORC product has 

been tentatively approved by the Department’s Division of Waste 

Management as being a sound environmental solution to the 

contamination, so long as Regenesis Bioremediation Products is 

able to obtain a variance.  Lastly, other similar in-situ 

processes have been granted variances, and not to allow this 

process to be used would violate the principles of fairness. 

 9.  Zones of discharge for the use of the ORC product are 

necessary because of the temporary exceedance of the pH and total 

dissolved solids standards in the ground water immediately 
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surrounding the injection.  Because this ground water is already 

contaminated and does not meet all applicable standards, allowing 

a zone of discharge as part of an approved remediation strategy 

for organic contaminants meets the purpose of the underlying 

statute, which is to improve the quality of the waters of the 

state for beneficial uses.  Such contaminated ground water is not 

presently used for drinking purposes, thus posing no threat to 

human health. 

 10.  The Department received no comments about the petition 

for variance. 

 11.  For the foregoing reasons, Regenesis Bioremediation 

Products has demonstrated that it is entitled to a variance from 

the prohibition of zones of discharge in rule 62-522.300(2)(a) 

for its remedial product, with the conditions below. 

 a.  Use of the ORC product must be through a Department-

approved remedial action plan, or other Department-enforceable 

document, for an aquifer remediation project and such approval 

shall not be solely by a delegated local program. 

 b.  The discharge to the ground water must be through a 

Class V, Group 4 underground injection control well which meets 

all of the applicable construction, operating, and monitoring 

requirements of chapter 62-528 of the Florida Administrative 

Code.  

 c.  The extent of the zone of discharge for pH and total 

dissolved solids shall be a twenty-foot radius from the point of 

injection and the duration of the zone of discharge shall be 365 

days.  This will allow ample time for the temporarily exceeded 
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parameters to return to their secondary drinking water standards 

set forth in chapter 62-550 of the Florida Administrative Code, 

or their naturally occurring background levels at the site, 

whichever is less stringent. 

 d.  The injection of the product shall be at such a rate and 

volume that no undesirable migration occurs of either the 

product, its by-products, or the contaminants already present in 

the aquifer. 

 e.  The Department-approved remedial action plan shall 

address appropriate ground water monitoring requirements 

associated with the use of the ORC product for remediation 

based on site-specific hydrogeology and conditions.  These shall 

include the sampling of ground water at monitoring wells located 

outside the contamination plume, before use of the ORC product, 

to determine the naturally occurring background levels of pH and 

total dissolved solids which are the parameters pertinent to this 

variance.  They should also include monitoring of these 

parameters in ground water downgradient from the injection points 

for at least one year after active remediation. 

 This order will become final unless a timely petition for an 

administrative hearing is filed under sections 120.569 and 120.57 

of the Florida Statutes before the deadline for a filing a 

petition.  The procedures for petitioning for a hearing are set 

forth below.    

 A person whose substantial interests are affected by the 

Department’s action may file for an administrative proceeding 

(hearing) under sections 120.569 and 120.57 of the Florida 
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Statutes.  The petition must contain the information set forth 

below and must be filed (received) in the  Office of General 

Counsel of the Department at 3900 Commonwealth Boulevard, Mail 

Station 35, Tallahassee, Florida 32399-3000.   

 Petitions filed by the Regenesis Bioremediation Products or 

any of the parties listed below must be filed within 21 days of 

receipt of this written notice.  Petitions filed by any other 

persons other than those entitled to written notice under section 

120.60(3) of the Florida Statutes must be filed within 21 days of 

publication of the public notice receipt of the written notice, 

whichever occurs first.  Under section 120.60(3), however, any 

person who asked the Department for notice of agency action may 

file a petition within 21 days of receipt of such notice, 

regardless of the date of publication.  The petitioner shall mail 

a copy of the petition to Regenesis Bioremediation Products, 

27130A Paseo Espada, Suite 1407, San Juan Capistrano, California 

92675-2758, at the at the time of filing.  The failure of any 

person to file a petition within the appropriate time period 

shall constitute a waiver of that person’s right to request an 

administrative determination (hearing) under sections 120.569 and 

120.57 of the Florida Statutes, or to intervene in this 

proceeding and participate as a party to it.  Any subsequent 

intervention (in a proceeding initiated by another party) will be 

only at the discretion of the presiding officer upon the filing 

of a motion in compliance with rule 28-106.205 of the Florida 

Administrative Code.   
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 A petition that disputes the material facts on which the 

Department’s action is based must contain the following 

information: 

 (a) The name, address, and telephone number of each petitioner; 

the Department case identification number and the county in which 

the subject matter or activity is located;  

 (b) A statement of how and when each petitioner received notice 

of the Department action;  

 (c) A statement of how each petitioner's substantial interests 

are affected by the Department action;  

 (d) A statement of the material facts disputed by the 

petitioner, if any;  

 (e) A statement of facts that the petitioner contends warrant 

reversal or modification of the Department action;  

 (f) A statement of which rules or statutes the petitioner 

contends require reversal or modification of the Department 

action; and  

 (g) A statement of the relief sought by the petitioner, stating 

precisely the action that the petitioner wants the Department to 

take. 

  A petition that does not dispute the material facts on which 

the Department’s action is based shall state that no such facts 

are in dispute and otherwise shall contain the same information as 

set forth above, as required by rule 28-106.301.  

  Because the administrative hearing process is designed to 

formulate final agency action, the filing of a petition means that 

the Department’s final action may be different from the position 
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taken by it in this notice.  Persons whose substantial interests 

will be affected by any such final decision of the Department have 

the right to petition to become a party to the proceeding, in 

accordance with the requirements set forth above. 

  Mediation under section 120.573 of the Florida Statutes is not 

available for this proceeding. 

  This action is final and effective on the date filed with the 

Clerk of the Department unless a petition is filed in accordance 

with the above. 

  Any party to this order has the right to seek judicial review 

of it under section 120.68 of the Florida Statutes, by filing a 

notice of appeal under rule 9.110 of the Florida Rules of 

Appellate Procedure with the clerk of the Department in the Office 

of General Counsel, Mail Station 35, 3900 Commonwealth Boulevard, 

Tallahassee, Florida 32399-3000, and by filing a copy of the 

notice of appeal accompanied by the applicable filing fees with 

the appropriate district court of appeal.  The notice must be 

filed within thirty days after this order is filed with the clerk 

of the Department. 
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CERTIFICATE OF SERVICE 
 
 
 I certify that a copy of the foregoing Final Order has been 
furnished by U.S. Mail to William J. Cox, President, Regenesis 
Bioremediation Products, 27130A Paseo Espada, Suite 1407, San 
Juan Capistrano, California 92675-2758 on this ______ day of 
_____________ 1999. 
 
 
 
 
       _______________________ 
       Cynthia K. Christen 
        Assistant General Counsel 
 
       Department of     
        Environmental Protection 
       3900 Commonwealth Blvd. 
       MS 35 
       Tallahassee, FL 32399-3000 
       Telephone 850/921-9610 
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Sample Labeling and Chain of Custody Procedures 
Procedure 3-03A 

1.0 Purpose and Scope 
1.1 The purpose of this standard operating procedure is to establish standard protocols for all field personnel for 

use in maintaining field and sampling activity records, labeling samples, ensuring that proper sample custody 
procedures are utilized, and completing chain-of-custody/analytical request forms.   

1.2 As guidance for specific activities, this procedure does not obviate the need for professional judgment. 
Deviations from this procedure while planning or executing planned activities must be approved in 
accordance with Program requirements for technical planning and review. 

2.0 Safety 
Not applicable 

3.0 Definitions 
3.1 Logbook 

A logbook is a bound field notebook with consecutively numbered, water-repellent pages that is clearly 
identified with the name of the relevant activity, the person responsible for maintenance of the logbook, and 
the beginning and ending dates of the entries. 

3.2 Chain-of-Custody  

Chain-of-custody (COC) is documentation of the process of custody control.  Custody control includes 
possession of a sample from the time of its collection in the field to its receipt by the analytical laboratory, 
and through analysis and storage prior to disposal. 

4.0 Training and Qualifications 
4.1 The CTO Manager, or designee, is responsible for determining which team members shall record 

information in the field logbook and for checking sample logbooks and COC forms to ensure compliance with 
these procedures.  The CTO Manager, or designee, shall review COC forms at the completion of each 
sampling event.   

4.2 The Program Quality Manager is responsible for ensuring overall compliance with this procedure.  

4.3 The Field Manager is responsible for ensuring that all field equipment is decontaminated according to this 
procedure.  

4.4 The Project Chemist, or designee, is responsible for verifying that the COC/analytical request forms have 
been completed properly and match the sampling and analytical plan.  The Project Chemist, or designee, 
is responsible for notifying the laboratory, data managers, and data validators in writing if analytical request 
changes are required as a corrective action.  These small changes are different from change orders, which 
involve changes to the scope of the subcontract with the laboratory and must be made in accordance with a 
respective contract. 

4.5 All Field Personnel are are responsible for recording pertinent data onto the COC forms to satisfy project 
requirements and for attesting to the accuracy of the entries by dated signature.  
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5.0 Procedure 
This procedure provides standards for labeling the samples, documenting sample custody, and completing 
COC/analytical request forms.  The standards presented in this section shall be followed to ensure that 
samples collected are maintained for their intended purpose and that the conditions encountered during field 
activities are documented. 

5.1 Sample Labeling 

Affix a waterproof sample label with adhesive backing to each individual sample container.  Record the 
following information with a waterproof marker on each label: 

• Project name or number (optional) 

• COC sample number  

• Date and time of collection 

• Sampler's initials 

• Matrix (optional) 

• Sample preservatives (if applicable) 

• Analysis to be performed on sample (This shall be identified by the method number or name 
identified in the subcontract with the laboratory)  

These labels may be obtained from the analytical laboratory or printed from a computer file onto adhesive 
labels. 

5.2 Custody Procedures 

For samples intended for chemical analysis, sample custody procedures shall be followed through collection, 
transfer, analysis, and disposal to ensure that the integrity of the samples is maintained. A description of 
sample custody procedures is provided below.  

Sample Collection Custody Procedures 

According to the EPA guidelines, a sample is considered to be in custody if one of the following conditions is 
met: 

• It is in one’s actual physical possession or view 

• It is in one’s physical possession and has not been tampered with (i.e., it is under lock or official 
seal) 

• It is retained in a secured area with restricted access  

• It is placed in a container and secured with an official seal such that the sample cannot be reached 
without breaking the seal 

Place custody seals on shipping coolers (and sample jars, if required) if the cooler/container is to be 
removed from the sampler's custody.  Place a minimum of two custody seals in such a manner that they 
must be broken to open the containers or coolers.  Label the custody seals with the following information: 

• Sampler's name or initials 

• Date and time that the sample/cooler was sealed 

These seals are designed to enable detection of sample tampering. An example of a custody seal is shown in 
Attachment 1. 
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Field personnel shall also log individual samples onto COC forms (carbon copy or computer generated) when 
a sample is collected.  These forms may also serve as the request for analyses. Procedures for completing 
these forms are discussed in Section 0, indicating sample identification number, matrix, date and time of 
collection, number of containers, analytical methods to be performed on the sample, and preservatives 
added (if any).  The samplers will also sign the COC form signifying that they were the personnel who 
collected the samples.  The COC form shall accompany the samples from the field to the laboratory.  When a 
cooler is ready for shipment to the analytical laboratory, the person delivering the samples for transport will 
sign and indicate the date and time on the accompanying COC form.  One copy of the COC form will be 
retained by the sampler and the remaining copies of the COC form shall be placed inside a self-sealing bag 
and taped to the inside of the cooler.  Each cooler must be associated with a unique COC form. Whenever a 
transfer of custody takes place, both parties shall sign and date the accompanying carbon copy COC forms, 
and the individual relinquishing the samples shall retain a copy of each form.  One exception is when the 
samples are shipped; the delivery service personnel will not sign or receive a copy because they do not open 
the coolers.  The laboratory shall attach copies of the completed COC forms to the reports containing the 
results of the analytical tests. An example COC form is provided in Attachment 2. 

5.3 Completing COC/Analytical Request Forms 

COC form/analytical request form completion procedures are crucial in properly transferring the custody and 
responsibility of samples from field personnel to the laboratory.  This form is important for accurately and 
concisely requesting analyses for each sample; it is essentially a release order from the analysis subcontract. 

Attachment 2 is an example of a completed COC/analytical request form that may be used by 
field personnel, with box numbers identified and discussed in text below.  Multiple copies may be tailored to 
each project so that much of the information described below need not be handwritten each time.  Each 
record on the form (Attachment 2) is identified with a bold number corresponding to the instructions given 
below.    

1. Record the project name, site location. 

2. Record the site location, including the state. 

3. Record the Contract Task Order number 

4. Record the Resolution Consultants Task Order Manager 

5. Record the sampler/site phone or cell number (if applicable). 

6. Record the laboratory name where the samples were sent. 

7. Record the requested turnaround time, in days.  If a specific turnaround time is required to meet 
project objectives, but was not indicated on the laboratory service request form submitted to the 
purchasing department, the sampler, project manager, or site manager should contact the 
purchasing department so the laboratory contract can be modified. 

8. Record the COC number that is defined by the sampler and should be unique throughout the 
project’s history.  An example would be to use the sampler’s initials followed by the data.  If 
multiple custodies are generated on a given day, use a unique sequential identifier.   Example:  
CRC040105A, CRC040105B 

9. Record the purchase order number provided by the purchasing department. 

10. Record the page and total number of COC forms used in a shipment.   

11. Record the project, and phase applicable to the sampling task. 

12. Record the two-character code corresponding to the chemical preservation type, which is found on 
the bottom of the COC form.  If no chemical preservation was added to the sample, the field should 
be left blank.  Temperature preservation need not be documented at this location, but will be 
indicated elsewhere on the COC form (see 33). 
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13. List the requested analysis.  Whenever possible, list the corresponding analytical method.  
(e.g., VOCs, 8260). 

14. For Lab identification use only.  

15. Record the full unique sample identification as detailed in the Site’s Sampling and Analysis Plan.  

16. Record the location identification, which is a shortened ID used for presentation and mapping, as 
detailed in the Site’s Sampling and Analysis Plan. 

17. Record the sample date using the format mm/dd/yy. 

18. Record the sample time using the military format of hhmm. 

19. Record the matrix code of the sample, which is located at the bottom of the COC form. The matrix 
code is a crucial element of the Navy’s data management system.  For simplicity, only typical matrix 
codes are listed on the bottom COC form, but below is a complete listing of all applicable Navy 
matrix codes: 

 

Table 1 
Navy Matrix Codes 

Matrix 
Code Matrix Code Description 

Matrix 
Code Matrix Code Description 

AA Ambient air RK Rock 
AC Composite air sample SB Bentonite 
AD Air - Drilling SBS Sub-surface soil ( > 6") 
AIN Integrated air sample (under sample form of gas) SC Cement/Concrete 
AQ Air quality control matrix SD Drill cuttings — solid matrix 
AQS Aqueous SE Sediment 
ASB Asbestos SEEP SEEP 
ASBF Asbestos-Fibrous SF Filter sand pack 
ASBNF Asbestos-Non-Fibrous SJ Sand 
AVE Air-Vapor extraction, effluent SK Asphalt 
AX Air sample from unknown origin SL Sludge 
BK Brick SM Water filter (solid material used to filter water) 
BS Brackish sediment SN Miscellaneous solid/building materials 
CA Cinder ash SO Soil 
CK Caulk SP Casing (PVC, stainless steel, cast iron, iron pipe 
CN Container SQ Soil/Solid quality control matrix 
CR Carbon (usually for a remediation system) SS Scrapings 
DF Dust/Fallout SSD Subsurface sediment 
DR Debris/rubble STKG Stack gas 
DS Storm drain sediment STPM Stripper Tower Packing Media 
DT Trapped debris SU Surface soil (less than 6 inches) 
EF Emissions flux SW Swab or wipe 
EW Elutriate water SZ Wood 
FB Fibers TA Animal tissue 
FL Forest litter TP Plant tissue 
GE Soil gas effluent — stack gas (from system) TQ Tissue QC 
GI Soil gas influent (into system) TX Tissue 
GL Headspace of liquid sample UNK Unknown 
GQ Gaseous or Headspace QC W Water (not groundwater, unspecified) 
GR Gravel WA Drill cuttings - aqueous mix 
GS Soil gas WB Brackish Water 
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Table 1 
Navy Matrix Codes 

Matrix 
Code Matrix Code Description 

Matrix 
Code Matrix Code Description 

GT Grit WC Drilling water (used for well construction) 
IC IDW Concrete WD Well development water 
IDD IDW Solid WF Freshwater (not groundwater) 
IDS IDW soil WG Ground water 
IDW IDW Water WH Equipment wash water 
IW Interstitial water WI Ground water influent (into system) 
LA Aqueous phase of a multiphase liquid/soil WL Leachate 
LF Product (floating or free) WM Marine water 
LQ Organic liquid quality control matrix WN Pore water 
MA Mastic WO Ocean water 
MO Mortar WP Drinking water 
MR Marine sediment WQ Water for QC samples 
MS Metal shavings WR Ground water effluent (from system) 
NS Near-surface soil WS Surface water 
PA Paper WT Composite groundwater sample 
PC Paint Chips WU Storm water 
PP Precipitate WW Waste water 
RE Residue     

Field QC blanks will require matrix codes that identify the type of blank associated with parent 
sample.  Aqueous field QC blanks are not automatically identified with a matrix code of “WQ,” 
indicating a water quality control blank; they are only identified with a matrix code of “WQ” if the 
associated samples are also aqueous.  Trip blanks, field blanks, and equipment rinsate blanks 
collected in association with soil samples will be identified with a matrix code of “SQ,” even though 
the actual matrix is aqueous, because the blanks were collected to assess potential contamination 
imparted during decontamination activities or transport of soil samples.  

20. Record the sample type code, which is located at the bottom of the COC form.  The sample type is 
a crucial element of the EQuIS data management system.  For simplicity, only typical sample type 
codes are listed on the bottom of the COC form, but below is a list of all applicable Navy field 
sample type codes: 

Table 2 
Navy Sample Type Codes 

Sample Type Code Sample Type Code Description 
AB Ambient condition blank 
BIOCON Bioassay control sample 
BS Blank spike 
BSD Blank spike duplicate 
EB Equipment blank 
EBD Equipment blank/rinsate duplicate 
FB Field blank 
FD Field duplicate 
FS Field spike 
IDW Purge and rinsate water 
LB Lab Blank 
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Table 2 
Navy Sample Type Codes 

Sample Type Code Sample Type Code Description 
LR Lab Replicate 
MB Material blank 
MIS Multi-Incremental Sample 
MS Matrix spike 
N Normal (Regular) 
PE Performance evaluation 
PURGE Purge water sample 
RD Regulatory duplicate 
SB Source blank 
SBD Source blank duplicate 
SCREEN Screening Sample 
SD Matrix spike duplicate 
SPLIT Sample split 
SRM Standard reference material 
TB Trip Blank 
TBD Trip blank duplicate 
TBR Trip blank replicate 

Field duplicate samples — Field duplicates will be identified using the format detailed in the Site’s 
Sampling and Analysis Plan. However, field duplicates will also be differentiated from the parent 
sample on the chain-of-custody form.  The parent sample will have a sample type code of “N,” for 
normal environmental sample; while its duplicate will have a sample type code of “FD.”  

21. Record whether the sample is field filtered with a “Y” or not field filtered with an “N.”  If a project 
requires collecting samples for both total and dissolved constituents, the same sample and location 
ID is used for both (see 15 and 16); however, the sampler will indicate whether the sample is field 
filtered at this location on the COC form.  This field must always be filled out; even when soil 
samples are collected (where “N” appropriately applies, in most cases).   

22. Record the total number of containers that are submitted for all of the tests.  This must add up to 
the total number of containers listed for each individual test in 23.  

23. Record the number of containers for each test.  Do not use Xs, rather indicate the number of 
containers submitted for each test listed in 14.   For example, Sample 010MW007002 requires 
analysis for VOCs (8260), and SVOCs (8270).  Record 3 under the VOC analysis and 2 under the 
SVOC (assuming 3 containers were submitted for VOCs and 2 were submitted for SVOCs).  The 
total number of containers in this example is 5, which should be the total number of containers 
listed in 22.  Extra containers submitted for matrix spike/matrix spike duplicates (MS/MSDs) will be 
appropriately recorded.    

24. Indicate if extra sample volume was included for MS/MSD analysis using an “X.”  Samples to be 
used for MS/MSDs will use the same sample ID and location ID (see 15 and 16), but will be 
collected in triplicate, particularly for liquid samples, to ensure the analytical laboratory receives 
sufficient volume for the analyses.   

25. Indicate if the samples should be held by the laboratory for future testing using an “X.”   

26. Record any field comments. 

27. Reserved for laboratory comments. 
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28. Indicate the total number of coolers in each shipment.  Note: When multiple coolers are submitted, 
each should contain a COC form. 

29. Signature(s) of the person(s) relinquishing sample custody. 

30. Signature(s) of the person(s) receiving sample custody. 

31. Indicate whether the samples are iced, by checking the appropriate response. 

32. Indicate the method of shipment (e.g., FedEx, hand-delivered, laboratory courier). 

33. Record the airbill number when a commercial courier is used.  This is particularly important when 
multiple coolers are sent in the same shipment or when the laboratory is sent the COC form in 
advance of receiving samples because it aids in tracking lost coolers. 

34. Record the date the coolers were shipped. 

COC forms tailored to each CTO can be drafted and printed onto multiple forms.  This eliminates the need to 
rewrite the analytical methods column headers each time.  It also eliminates the need to write the project 
manager, name, and number; QC Level; turnaround time; and the same general comments each time. 

Complete one COC form per cooler.  Whenever possible, place all volatile organic analyte vials into one 
cooler in order to reduce the number of trip blanks.  Complete all sections and be sure to sign and date the 
COC form.  One copy of the COC form must remain with the field personnel. 

6.0 Records 
The COC/analytical request form shall be faxed or emailed approximately daily to the Project Chemist, or 
designee for verification of accuracy.  Following the completion of sampling activities, the sample logbook 
and COC forms will be transmitted to the CTO Manager for storage in project files. The original 
COC/analytical request form shall be submitted by the laboratory along with the data delivered.  Any 
changes to the analytical requests that are required shall be made in writing to the laboratory.  A copy of 
this written change shall be sent to the data validators and placed in the project files. The reason for the 
change shall be included in the project files so that recurring problems can be easily identified. 

7.0 References and Attachments 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for Quality Assurance Project 
Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD: DTIC ADA 427785, EPA-505-B-04-900A. In 
conjunction with the U. S. Environmental Protection Agency and the Department of Energy. Washington: 
Intergovernmental Data Quality Task Force. March. On-line updates available at: http://www.epa.gov/-
fedfac/pdf/ufp_qapp_v1_0305.pdf.  

Attachment 1:  Chain-of-Custody Seal 

Attachment 2:  Generic Chain-of-Custody/Analytical Request Form 
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Sample Handling, Storage, and Shipping of Low Level 
Environmental Samples 

Procedure 3-04A 

1.0 Purpose and Scope 
1.1 This Standard Operating Procedure (SOP) sets forth the methods for use by personnel engaged in 

handling, storing, and transporting low level environmental samples. 

1.2 As guidance for specific activities, this procedure does not obviate the need for professional judgment. 
Deviations from this procedure while planning or executing planned activities must be approved in 
accordance with Program requirements for technical planning and review. 

2.0 Safety 
2.1 To avoid lifting injuries associated with heavy coolers, use the large muscles of the legs, not the back.   

Use dollies if possible. 

2.2 When using tools for cutting purposes, cut away from yourself. The use of appropriate, task specific 
cutting tools is recommended.   

2.3 Wear proper gloves, such as blue nitrile and latex, as defined in the site-specific project health and safety 
plan, when handling sample containers to avoid contacting any materials that may have spilled out of the 
sample containers.   

3.0 Terms and Definitions 
DOT — Department of Transportation 

4.0 Training and Qualifications 
4.1 The Contract Task Order (CTO) Manager is responsible for verifying that these procedures are 

performed prior to the initiation of active subsurface exploration.   

4.2 The Program Quality Manager is responsible for ensuring overall compliance with this procedure.  

4.3 The Field Manager is responsible for ensuring that sample handling, storage, and shipping are 
performed in accordance with this procedure.   

4.4 All Field Personnel are responsible for the implementation of this procedure. 

5.0 Procedures 
5.1 Handling and Packaging 

Environmental samples should be packaged prior to shipment using the following procedures: 

1. Allow sufficient headspace in all bottles (except volatile organic analysis containers with a septum 
seal) to compensate for any pressure and temperature changes (approximately 1 percent of the 
volume of the container). 

2. Ensure that the lids on all bottles are tight (will not leak). 
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3. Glass bottles should be wrapped in bubble wrap — preferably sealable bubble wrap sample bags, if 
available.  Place bottles in separate and appropriately-sized polyethylene bags and seal the bags. 

4. Select a sturdy cooler in good repair.  Secure and tape the drain plug with fiber or duct tape inside 
and outside.  Line the cooler with a large heavy-duty plastic bag. 

5. Place cushioning/absorbent material in the bottom of the cooler, if available, and then place the 
containers in the cooler with sufficient space to allow for the addition of cushioning between the 
containers. 

6. Put "blue ice" (or ice that has been "double bagged" in heavy-duty polyethylene bags and properly 
sealed) on top of and/or between the containers.  Fill all remaining space between the containers 
with bubble wrap or other suitable absorbent material. 

7. Securely fasten the top of the large garbage bag with packaging tape. 

8. Place the completed Chain-of-Custody (COC) Record into a sealed plastic bag, and tape the bag to 
the inner side of the cooler lid. 

9. Close the cooler and securely tape (preferably with fiber tape) the top of the cooler shut.  COC 
seals should be affixed to opposing sides of the cooler within the securing tape so that the cooler 
cannot be opened without breaking the seal. 

5.2 Shipping 
Follow all appropriate DOT regulations (e.g., 49 Code of Federal Regulations, Parts 171-179) for shipment 
of air, soil, water, and other samples.  Elements of these procedures are summarized in the following 
subsections. 

5.2.1 Non-hazardous Materials Shipment 
If the samples are suspected to be non-hazardous based on previous site sample results, field screening 
results, or visual observations, if applicable, then samples may be shipped as non-hazardous.   

When a cooler is ready for shipment to the laboratory, prepare standard air bill paperwork for shipment of 
the samples to the laboratory.  Write the shippers tracking/airbill number on the COC form.  Place two 
copies of the COC form inside a self-sealing bag and tape it to the inside of the cooler.  Seal the cooler 
with waterproof tape and label it with “Fragile,” “This-End-Up” (or directional arrows pointing up), or 
other appropriate notices.  Affix a label stating the destination (laboratory address) to each cooler.  
Personnel should be aware of carrier weight or other policy restrictions.   

5.2.2 Hazardous Materials Shipment 
Shipment of Hazardous Material is not covered in this SOP; all samples handled under this SOP are 
anticipated to be non-hazardous or not dangerous goods.  The CTO Manager, or designee, is responsible 
for determining if samples collected during a specific field investigation meet the definitions for dangerous 
goods.  If a sample is collected of a material that is listed in the Dangerous Goods List, Section 4.2, of 
International Air Transport Authority (IATA), then that sample must be identified, packaged, marked, 
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labeled, and shipped according to the instructions given for that material.  If the composition of the 
collected sample(s) is unknown, and the project leader knows or suspects that it is a regulated material 
(dangerous goods), the sample may not be offered for air transport.  If the composition and properties of 
a waste sample or a highly contaminated soil, sediment, or water sample are unknown, or only partially 
known, the sample may not be offered for air transport. 

6.0 Records 
Maintain all copies of chain of custodies and air bills with the project file.   . 

7.0 Attachments or References 
International Air Transport Authority (IATA).  Dangerous Goods Regulations 

http://www.iata.org/whatwedo/cargo/dangerous_goods/Documents/DGR52-significant-changes.pdf 

Department of Defense, United States (DoD).  2005.  Uniform Federal Policy for Quality Assurance Project 
Plans, Part 1: UFP-QAPP Manual. Final Version 1.  DoD: DTIC ADA 427785, EPA-505-B-04-900A.  In 
conjunction with the U.  S.  Environmental Protection Agency and the Department of Energy.  
Washington: Intergovernmental Data Quality Task Force.  March.  On-line updates available at: 
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf.   

 

Author Reviewer Revisions (Technical or Editorial) 
Ben Brantley 

Program Manager 

Tina Cantwell 

QA Officer 

Rev 0 — Initial Issue 

   

   

 

http://www.iata.org/whatwedo/cargo/dangerous_goods/Documents/DGR52-significant-changes.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf


 

3-05  IDW Management  
Revision 0   May 2012 
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 

1 of 6 

Investigation Derived Waste Management 

Procedure 3-05  

1.0 Purpose and Scope 
This standard operating procedure (SOP) describes activities and responsibilities of the United States 
(U.S.) Navy Environmental Restoration (ER) Program, Naval Facilities Engineering Command, Atlantic 
(NAVFAC Atlantic) with regard to management of investigation-derived waste (IDW).  The purpose of 
this procedure is to provide guidance for the minimization, handling, labelling, temporary storage, 
inventory, classification, and disposal of IDW generated under the ER Program. This procedure will also 
apply to personal protective equipment (PPE), sampling equipment, decontamination fluids, non-IDW 
trash, non-indigenous IDW, and hazardous waste generated during implementation of removal or 
remedial actions. The information presented will be used to prepare and implement work plans (WPs) for 
IDW-related field activities. The results from implementation of WPs will then be used to develop and 
implement final IDW disposal plans. 

If there are procedures whether it be from Resolution Consultants, state and/or federal that are not 
addressed in this SOP and are applicable to IDW then those procedures may be added as an appendix to 
the project specific SAP.  

This procedure applies to all Navy ER projects performed in the NAVFAC Atlantic Area of Responsibility. 

This procedure shall serve as management-approved professional guidance for the ER Program and is 
consistent with protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005). As 
professional guidance for specific activities, this procedure is not intended to obviate the need for 
professional judgment during unforeseen circumstances. Deviations from this procedure while planning 
or executing planned activities must be approved by both the Contract Task Order (CTO) Manager and 
the Quality Assurance (QA) Manager or Technical Director, and documented. 

This procedure was developed to serve as management-approved professional guidance for the 
management of IDW generated under the ER Program. It focuses on the requirements for minimizing, 
segregating, handling, labeling, storing, and inventorying IDW in the field. Certain drum inventory 
requirements related to the screening, sampling, classification, and disposal of IDW are also noted in this 
procedure. 

2.0 Safety 
The health and safety considerations for the work associated with this SOP, including both potential 
physical and chemical hazards, will be addressed in the project Health and Safety Plan (HASP).  In the 
absence of a HASP, work will be conducted according to the CTO WP and/or direction from the Site 
Safety Officer (SSO). 

All Field Personnel responsible for IDW management must adhere to the HASP and must wear the PPE 
specified in the site-specific HASP.  Generally, this includes, at a minimum, steel-toed boots or steel-toed 
rubber boots, safety glasses, American National Standards Institute-standard hard hats, and hearing 
protection (if heavy equipment is in operation).  If safe alternatives are not achievable, discontinue site 
activities immediately.  

3.0 Terms and Definitions 
None. 
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4.0 Training and Qualifications 
4.1 The CTO Manager is responsible for ensuring that IDW management activities comply with this 

procedure. The CTO Manager is responsible for ensuring that all personnel involved in IDW 
management shall have the appropriate education, experience, and training to perform their assigned 
tasks. 

4.2 The Program Quality Manager is responsible for ensuring overall compliance with this procedure.  

4.3 The Field Manager is responsible for ensuring that all IDW is managed according to this procedure. 

4.4 All Field Personnel are responsible for the implementation of this procedure. 

5.0 Equipment and Supplies 
The equipment and supplies required for implementation of this SOP include the following: 

• Containers for waste (e.g., [U.S. Department of Transportation] DOT approved 55-gallon open and 
closed top drums) and material to cover waste to protect from weather (e.g., plastic covering); 

• Hazardous /non-hazardous waste drum labels (weatherproof); 

• Permanent marking pens; 

• Inventory forms for project file; 

• Plastic garbage bags, zip lock storage bags, roll of plastic sheeting; and 

• Steel-toed boots, chemical resistant gloves, coveralls, safety glasses, and any other PPE required in 
the HASP. 

6.0 Procedure 
The following procedures are used to handle the IDW. 

6.1 Drum Handling 

6.1.1 IDW shall be containerized using DOT approved drums. The drums shall be made of steel or 
plastic, have a 55-gallon capacity, be completely painted or opaque, and have removable 
lids (i.e., United Nations Code 1A2 or 1H2). Typically 55-gallon drums are used, however 
small drums may be used depending on the amount of waste generated. New steel drums 
are preferred over recycled drums.  

6.1.2 Recycled drums should not be used for hazardous waste, PCBs or other regulated 
shipments. For short-term storage of liquid IDW prior to discharge, double-walled bulk steel 
or plastic storage tanks may be used. For this scenario, consider the scheduling and cost-
effectiveness of this type of bulk storage, treatment, and discharge system versus longer-
term drum storage. 

6.1.3 For long-term IDW storage at other project locations, the DOT approved drums with 
removable lids are recommended. Verify the integrity of the foam or rubber sealing ring 
located on the underside of some drum lids prior to sealing drums containing IDW liquids.  

6.1.4 If the ring is only partially attached to the drum lid, or if a portion of the ring is missing, 
select another drum lid with a sealing ring that is in sound condition. 

6.1.5 To prepare IDW drums for labeling, wipe clean the outer wall surfaces and drum lids of all 
material that might prevent legible and permanent labeling. If potentially contaminated 
material adheres to the outer surface of a drum, wipe that material from the drum, and 
segregate the paper towel or rag used to remove the material with visibly soiled PPE and 
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disposable sampling equipment. Label all IDW drums and place them on pallets prior to 
storage. 

6.2 Labelling 

6.2.1 Containers used to store IDW must be properly labelled. Two general conditions exist: 1) 
from previous studies or on-site data, waste characteristics are known to be either 
hazardous or nonhazardous; or 2) waste characteristics are unknown until additional data 
are obtained. 

6.2.2 For situations where the waste characteristics are known, the waste containers should be 
packaged and labelled in accordance with state regulations and any federal regulations that 
may govern the labelling of waste. 

6.2.3 The following information shall be placed on all non-hazardous waste labels: 

• Description of waste (i.e., purge water, soil cuttings); 

• Contact information (i.e., contact name and telephone number); 

• Date when the waste was first accumulated. 

6.2.4 The following information shall be placed on all hazardous waste labels: 

• Description of waste (i.e., purge water, soil cuttings); 

• Generator information (i.e., name, address, contact telephone number); 

• EPA identification number (supplied by on-site client representative); 

• Date when the waste was first accumulated. 

6.2.5 When the final characterization of a waste is unknown, a notification label should be placed 
on the drum with the words “waste characterization pending analysis” and the following 
information included on the label: 

• Description of waste (i.e., purge water, soil cuttings); 

• Contact information (i.e., contact name and telephone number); 

• Date when the waste was first accumulated. 

6.2.6 Once the waste has been characterized, the label should be changed as appropriate for a 
nonhazardous or hazardous waste. 

6.2.7 Waste labels should be constructed of a weatherproof material and filled out with a 
permanent marker to prevent being washed off or becoming faded by sunlight. It is 
recommended that waste labels be placed on the side of the container, since the top is 
more subject to weathering. However, when multiple containers are accumulated together, 
it also may be helpful to include labels on the top of the containers to facilitate organization 
and disposal. 

6.2.8 Each container of waste generated shall be recorded in the field notebook used by the 
person responsible for labelling the waste. After the waste is disposed of, either by 
transportation off-site or disposal on-site in an approved disposal area, an appropriate 
record shall be made in the same field notebook to document proper disposition of IDW. 
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6.3 Types of Site Investigation Waste 

Several types of waste are generated during site investigations that may require special handling. These 
include solid, liquid, and used PPE, as discussed further below. 

Solid Waste 

Soil cuttings from boreholes will typically be placed in containers unless site specific requirements allow 
for soil cuttings to be placed back into the borehole after drilling is complete.  Drilling mud generated 
during investigation activities shall be collected in containers. Covers should be included on the 
containers and must be secured at all times and only open during filling activities. The containers shall 
be labelled in accordance with this SOP. An inventory containing the source, volume, and description of 
material put in the containers shall be logged on prescribed forms and kept in the project file. 

Non-hazardous solid waste can be disposed on-site in the designated site landfill or in a designated 
evaporation pond if it is liquefied. Hazardous wastes must be disposed off-site at an approved hazardous 
waste landfill. 

Liquid Waste 

Groundwater generated during monitoring well development, purging, and sampling can be collected in 
truck-mounted containers and/or other transportable containers (i.e., 55-gallon drums). Lids or bungs on 
drums must be secured at all times and only open during filling or pumping activities. The containers 
shall be labelled in accordance with this SOP. Non-hazardous liquid waste can be disposed of in one of 
the designated lined evaporation ponds on-site. Hazardous wastes must be handled separately and 
disposed off-site at an approved hazardous waste facility. 

Personal Protective Equipment  

PPE that is generated throughout investigation activities shall be placed in plastic garbage bags. If the 
solid or liquid waste that was being handled is characterized as hazardous waste, then the corresponding 
PPE should also be disposed as hazardous waste. If not, all PPE should be disposed as non-hazardous 
waste in the designated on-site landfill. Trash that is generated as part of field activities may be 
disposed of in the landfill as long as the trash was not exposed to hazardous media. 

6.4 Waste Accumulation On-Site 

6.4.1 Solid, liquid, or PPE waste generated during investigation activities that are classified as 
nonhazardous or “characterization pending analysis” should be disposed of as soon as 
possible. Until disposal, such containers should be inventoried, stored as securely as 
possible, and inspected regularly, as a general good practice. 

6.4.2 Solid, liquid, or PPE waste generated during investigation activities that are classified as 
hazardous shall not be accumulated on-site longer than 90 days. All hazardous waste 
containers shall be stored in a secured storage area. The following requirements for the 
hazardous waste storage area must be implemented: 

• Proper hazardous waste signs shall be posted as required by any state or federal 
statutes that may govern the labelling of waste; 

• Secondary containment to contain spills; 

• Spill containment equipment must be available; 

• Fire extinguisher; 

• Adequate aisle space for unobstructed movement of personnel. 
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6.4.3 Weekly storage area inspections shall be performed and documented to ensure compliance 
with these requirements.  Throughout the project, an inventory shall be maintained to 
itemize the type and quantity of the waste generated. 

6.5 Waste Disposal 

6.5.1 Solid, liquid, and PPE waste will be characterized for disposal through the use of client 
knowledge, laboratory analytical data created from soil or groundwater samples gathered 
during the field activities, and/or composite samples from individual containers.  

6.5.2 All waste generated during field activities will be stored, transported, and disposed of 
according to applicable state, federal, and local regulations. All wastes classified as 
hazardous will be disposed of at a licensed treatment storage and disposal facility or 
managed in other approved manners. 

6.5.3 In general, waste disposal should be carefully coordinated with the facility receiving the 
waste. Facilities receiving waste have specific requirements that vary even for non-
hazardous waste, so characterization should be conducted to support both applicable 
regulations and facility requirements. 

6.6 Regulatory Requirements 

The following federal and state regulations shall be used as resources for determining waste 
characteristics and requirements for waste storage, transportation, and disposal: 

• Code of Federal Regulations (CFR), Title 40, Part 261; 

• CFR, Title 49, Parts 172, 173, 178, and 179. 

6.7 Waste Transport 

A state-certified hazardous waste hauler shall transport all wastes classified as hazardous. Typically, the 
facility receiving any waste can coordinate a hauler to transport the waste. Shipped hazardous waste 
shall be disposed of in accordance with all RCRA/USEPA requirements. All waste manifests or bills of 
lading will be signed either by the client or the client’s designee. 

7.0 Quality Control and Assurance  
7.1 Management of IDW must incorporate quality control measures to ensure conformance to these and the 

project requirements. 

8.0 Records, Data Analysis, Calculations 
8.1 Maintain records as required by implanting the procedures in this SOP. 

8.2 Deviations from this procedure or the sampling and analysis plan shall be documented in field records. 
Significant changes shall be approved by the Program Quality Manager. 

9.0 Attachments or References 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for Quality Assurance Project 
Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD: DTIC ADA 427785, EPA-505-B-04-900A. In 
conjunction with the U. S. Environmental Protection Agency and the Department of Energy. Washington: 
Intergovernmental Data Quality Task Force. March. On-line updates available at: http://www.epa.gov/-
fedfac/pdf/ufp_qapp_v1_0305.pdf.  

Department of Energy, United States (DOE). 1994. The Off-Site Rule. EH-231-020/0194. Office of 
Environmental Guidance. March. 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf�
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf�
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf�
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf�
http://homer.ornl.gov/oepa/guidance/cercla/off-site.pdf�
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1999. Management of Remediation Waste under the Resource Conservation and Recovery Act (RCRA). 
Office of Environmental Policy and Assistance. 20 December. 

Department of the Navy (DON). 2001. Department of the Navy Installation Restoration Manual. 2001 
Update. Draft. Alexandria, VA: Naval Facilities Engineering Command. August. 

2007. Navy Environmental and Natural Resources Program Manual. OPNAV Instruction 5090.1c . 
October.  

Environmental Protection Agency, United States (EPA). 1991. Management of Investigative-Derived 
Wastes During Site Inspections. Office of Emergency and Remedial Response. EPA/540/G-91/009. May. 

1992a. Guidance for Performing Site Inspections under CERCLA. EPA/540/R-92/021. Office of Emergency 
and Remedial Response. September. 

1992b. Guide to Management of Investigative-Derived Wastes. Quick reference fact sheet. OSWER Dir. 
9345.3-03FS. Office of Solid Waste and Emergency Response. January. 

1997a. Sending Wastes Off Site? OSC and RPM Responsibilities under the Off-Site Rule. EPA/540-F-97-
006, Office of Solid Waste and Emergency Response. September. 

1997b. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846. 3rd ed., Final 
Update IIIA. Office of Solid Waste. Updates available: www.epa.gov/epaoswer/hazwaste/test/new-
meth.htm. 

1998. Management of Remediation Waste under RCRA. EPA/530-F-98-026. Office of Solid Waste and 
Emergency Response. October. 

(No Date). Compliance with the Off-Site Rule During Removal Actions. Office of Regional Counsel 
(Region 3). Hendershot, Michael.  

NAVFAC NW Standard Operating Procedure Number I-D-1, Drum Sampling. 

NAVFAC NW Standard Operating Procedure Number I-F, Equipment Decontamination. 

NAVFAC NW Standard Operating Procedure Number III-D, Logbooks. 

 

Author Reviewer Revisions (Technical or Editorial) 

Mark Kromis 
Program Chemist 

Chris Barr 
Program Quality Manager 

Rev 0 – Initial Issue (May 2012) 

   

   

 

http://enviro.nfesc.navy.mil/erb/erb_a/restoration/ir_manual/IRHTM/TOC.htm�
http://enviro.nfesc.navy.mil/erb/erb_a/restoration/ir_manual/IRHTM/TOC.htm�
http://www.safetycenter.navy.mil/instructions/default.htm�
http://www.epa.gov/superfund/whatissf/sfproces/pasi.htm�


Low Range 

CARBON DIOXIDE TEST KIT 
Model CA-23 

Cat. No. 1436-01 

1. Fill the mixing bottle to the 23-ml mark with the water sample. 

2. Add one drop of Phenolphthalein Indicator Solution to the sample. 

3. Add the Sodium Hydroxide Solution drop by drop to the sample. Count each drop as it is 
added. Swirl the bottle to mix after each drop is added as shown in Figure 1. Continue 
adding drops until a light pink color forms and persists for 30 seconds. 

4. Each drop of Sodium Hydroxide Solution used equals 1.25 mg/L carbon dioxide (C02 ). 

WARNING: The chemicals in this kit may be hazardous to the health and safety of the 
user if inappropriately handled. Please read all warnings before performing the test 
and use appropriate safety equipment. 

HACH COMPANY, P.O. BOX 389, LOVELAND, COLORADO 80359 
TELEPHONE: WITHIN U.S. 800-227-4224, OUTSIDE U.S. 970-669-3050, TELEX: 160840 



Medium Range 

1. Fill the mixing bottle to the 15 ml mark with the water sample. 

2. Add one drop of Phenolphthalein Indicator Solution to the sample. 

3. Add the Sodium Hydroxide Solution drop by drop. Count each drop as it is added. Swirl 
the bottle to mix after each drop is added. Continue adding drops until a light pink color 
forms and persists for 30 seconds. 

4. Each drop of Sodium Hydroxide Solution used equals 2 mg/L carbon dioxide (C02 }. 

High Range 

1. Fill the plastic measuring tube level full with the water to be tested. Transfer to the mixing 
bottle by placing the mixing bottle over the tube and then turning the bottle right-side up. 

2. Add one drop of Phenolphthalein Indicator Solution to the contents of the mixing bottle. 

3. Add the Sodium Hydroxide Solution drop by drop. Count each drop as it is added. Swirl 
the bottle to mix after each drop is added. Continue adding drops until a light pink color 
forms and persists for 30 seconds. 

4. Each drop of Sodium Hydroxide Solution used equals 5 mg/L carbon dioxide (C02 ). 



Cat.No. 
1897-36 
671-37 
438-00 

2327-06' 

SWIRLING TECHNlQUE 

Figure 1 

REPLACEMENTS 

Description Unit 
Phenolphthalein Indicator Solution, 1 g/l .......... 15 ml(% oz) SCDB* 
Sodium Hydroxide Solution, 0.01 N ............... 118 ml (4 oz) Most 
Measuring Tube ............................. each 
Mixing Bottle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pkg/6 

*Self-contained Dropping Bottle 
tMarked Dropping Bottle 

""Hach Company, 1982, 1984, 1985. All rights are reserved. 



© Hach Company, 2006. All rights reserved. Printed in the U.S.A. For technical assistance or ordering information: visit www.hach.com, call 800-227-4224 or email techhelp@hach.com Edition 1, December 2006

Dissolved Oxygen Test
0.2 to 4 and 1 to 20 mg/L O2
For test kit 146900 (Model OX-2P) DOC326.98.00014

Additional copies available on www.hach.com

Test preparation
• Rinse tube with the sample water before testing. Rinse tube and bottles with deionized water 

after testing.
• To check reagent accuracy, use a standard solution in place of the sample (see Optional items).
• When titrating, hold the dropper vertically. The dropper should not contact the bottle.
• Use clippers to open powder pillows.
• To remove interferences from activated sludge samples, follow the steps under Sample 

pretreatment for activated sludge, then proceed with the test procedure.
• To increase sensitivity with the low range test, titrate the sample in step 2. until the color changes 

to a pale yellow. Add 2 drops of Starch Indicator Solution (see Optional items) and mix. The color 
will turn blue. Continue adding drops of sodium thiosulfate until the color changes from blue to 
colorless. Count all drops of sodium thiosulfate (before and after starch solution) when determin-
ing the result in step 3.

CAUTION: Handle chemical standards and reagents carefully. Review Material Safety 
Data Sheets for safe handling, storage and disposal information.

High range (1 to 20 mg/L) test procedure

1. Fill the BOD 
bottle (round bottle 
with glass stopper) 
with sample water 
by allowing the 
sample water to 
overflow the bottle 
for 2–3 minutes. 
Avoid turbulence 
and bubbles in the 
sample while
filling.

2. Incline the 
bottle slightly and 
stopper the bottle 
carefully to avoid 
trapping air bub-
bles. If bubbles 
become trapped, 
discard the sam-
ple and repeat 
the test.

3. Remove the 
stopper and add 
one Dissolved 
Oxygen 1 
Reagent Powder 
Pillow and one 
Dissolved Oxy-
gen 2 Reagent 
Powder Pillow. 
Stopper the bot-
tle carefully to 
avoid trapping air 
bubbles.

4. Invert the bot-
tle several times 
until the pow-
ders are dis-
solved. 
Flocculent (floc) 
precipitate will 
form. Brownish-
orange precipi-
tate indicates 
oxygen is 
present.

5. Wait for floc to 
settle to approxi-
mately half the 
bottle volume. 
Floc will slowly 
settle if high con-
centrations of 
chloride are 
present. In this 
case, wait 4–5 
minutes before 
proceeding.

6. Invert the bot-
tle again to mix.

7. Wait for floc to 
settle to approxi-
mately half the 
bottle volume. 
Floc will slowly 
settle if high con-
centrations of 
chloride are 
present. In this 
case, wait 4–5 
minutes before 
proceeding.

8. Remove the 
stopper and add 
one Dissolved 
Oxygen 3 
Reagent Powder 
Pillow. Stopper 
the bottle.

9. Invert the bot-
tle several times. 
Floc will dissolve 
and the sample 
will turn yellow if 
oxygen is 
present.

10.Add one full 
measuring tube 
of sample to the 
bottle.

Note: Save the 
rest of the 
prepared sample 
for the low range 
test, if necessary.

High range (1 to 20 mg/L) continued Low range (0.2 to 4 mg/L) test procedure

11.Add Sodium 
Thiosulfate Solu-
tion by drops. 
Count the drops 
until the color 
changes from 
yellow to color-
less. Swirl to mix 
after each drop.

12.The number 
of drops is equal 
to the test result 
in mg/L.

Note: If the result 
is 3 mg/L or less, it 
is advisable to 
perform a more 
sensitive test. 
Follow low range 
test procedure.

1. Use the pre-
pared sample left 
from Step 9 of the 
High Range Test. 
Pour off the con-
tents of the BOD 
bottle until the 
level reaches the 
30-mL mark on the 
bottle.

2. Add Sodium 
Thiosulfate Solu-
tion by drops. 
Count the drops 
until the color 
changes from 
yellow to color-
less. Swirl to mix 
after each drop.

3. The number of 
drops multiplied 
by 0.2 is equal to 
the test result in 
mg/L.

Sample pretreatment for activated sludge Sodium Thiosulfate Standard Solution accuracy check

1. Add 10 mL of 
Copper Sulfate-
Sulfamic Acid 
Solution to a clean 
1000-mL gradu-
ated cylinder.

2. Fill the cylin-
der with sample 
using a tube that 
empties near the 
bottom of the cyl-
inder. Overflow 
the cylinder with 
approximately 
200 mL of
sample.

3. Swirl to mix. 
Allow the sus-
pended solids to 
settle.

4. Siphon the rel-
atively clear top 
layer into a BOD 
bottle through a 
siphon tube 
extended to the 
bottom of the 
bottle. Withdraw 
the siphon tube 
while the sample 
is flowing, ensur-
ing that no air 
bubbles are 
trapped in the 
bottle.

1. Add one full 
measuring tube of 
0.00125 N Potas-
sium Iodide-Iodate 
Standard Solution 
to the bottle.

2. Add one Dis-
solved Oxygen 3 
Reagent Powder 
Pillow to the bot-
tle. Swirl to mix.

3. Add Sodium 
Thiosulfate Solu-
tion by drops. 
Count the drops 
until the color 
becomes color-
less. Swirl to mix 
after each drop.

It should take 10 
drops of 0.0109 
N Sodium
Thiosulfate Stan-
dard Solution for 
the titration end 
point.

Note: If fewer than 
10 drops of 
Sodium 
Thiosulfate 
Standard Solution 
are required, 
repeat the test 
carefully. If more 
than 10 drops are 
required, replace 
the sodium 
thiosulfate 
solution.

Replacement items

Description Unit Catalog no.
Bottle, BOD, 60-mL w/ 30 mL mark, glass w/ stopper each 190902
Bottle, square mixing 6/pkg 43906
Clippers for medium powder pillows each 96800
Dissolved Oxygen 1 Reagent Powder Pillows 100/pkg 98199
Dissolved Oxygen 2 Reagent Powder Pillows 100/pkg 98299
Dissolved Oxygen 3 Reagent Powder Pillows 100/pkg 98799
Measuring Tube, plastic, 5.83-mL each 43800
Sodium Thiosulfate Standard Solution, stabilized, 0.0109 N 100 mL MDB1

1Marked Dropping Bottle

2408932

Optional items

Description Unit Catalog no.
Copper Sulfate-Sulfamic Acid Solution, APHA 100 mL MDB1

1Marked Dropping Bottle

35732
Cylinder, plastic graduated, 1000 mL each 108153
Deionized Water 500 mL  27249
Potassium Iodide-Iodate Standard Solution, 0.00125 N 500 mL 40149
Siphon tube, copper each 186441
Starch Indicator Solution 100 mL MDB1 34932
Stopper, for BOD bottle each 190901
Tubing, latex, 6 inch, for siphon each 713400
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FC 1000. CLEANING / DECONTAMINATION 
PROCEDURES 

1. PERFORMANCE CRITERIA 
1.1. The cleaning/decontamination procedures must ensure that all equipment that 
contacts a sample during sample collection is free from the analytes of interest and 
constituents that would interfere with the analytes of interest. 
1.2. The detergents and other cleaning supplies cannot contribute analytes of interest or 
interfering constituents unless these are effectively removed during a subsequent step in the 
cleaning procedure. 
1.3. The effectiveness of any cleaning procedure (including all cleaning reagents) must 
be supported by equipment blanks with reported non-detected values. 

The cleaning procedures outlined in this SOP are designed to meet the above-mentioned 
performance criteria.  Alternative cleaning reagents or procedures may be used.  However, the 
organization must be prepared to demonstrate through documentation (i.e., company-written 
protocols and analytical records) and historical data (i.e., absence of analytes of interest in 
equipment blanks) that it consistently meets these performance criteria.  Field quality control 
measures (see FQ 1210) must support the use of alternative reagents or procedures. 

FC 1001. Cleaning Reagents 
Recommendations for the types and grades of various cleaning supplies are outlined below.  
The recommended reagent types or grades were selected to ensure that the cleaned equipment 
is free from any detectable contamination. 
1. DETERGENTS:  Use Luminox (or a non-phosphate solvent based equivalent), Liqui-Nox (or a 
non-phosphate equivalent) or Alconox (or equivalent).  EPA recommends Luminox (or 
equivalent) since solvent rinses can be eliminated from the cleaning process.  Liquinox (or 
equivalent) may be substituted (solvent rinses, when applicable, must be performed), and 
Alconox (or equivalent) may be substituted if the sampling equipment will not be used to collect 
phosphorus or phosphorus-containing compounds. 
2. SOLVENTS 

Note:  If the detergent Luminox (or equivalent) is used, solvent rinses are not required. 
2.1. Use pesticide grade isopropanol as the rinse solvent in routine equipment cleaning 
procedures.  This grade of alcohol must be purchased from a laboratory supply vendor.   
2.2. Other solvents, such as acetone or methanol, may be used as the final rinse solvent 
if they are pesticide grade.  However, methanol is more toxic to the environment and 
acetone may be an analyte of interest for volatile organics. 

2.2.1. Do not use acetone if volatile organics are of interest. 
2.3. Properly dispose of all wastes according to applicable regulations.  Containerize all 
solvents (including rinsates) for on-site remediation or off-site disposal, as required. 
2.4. Pre-clean equipment that is heavily contaminated (see FC 1120, section 3) with 
organic analytes with reagent grade acetone and hexane or other suitable solvents. 
2.5. Use pesticide grade methylene chloride when cleaning sample containers. 
2.6. Store all solvents away from potential sources of contamination (gas, copier 
supplies, etc.). 

3. ANALYTE-FREE WATER SOURCES 
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3.1. Analyte-free water is water in which all analytes of interest and all interferences are 
below method detection limits. 
3.2. Maintain documentation (such as results from equipment blanks) to demonstrate the 
reliability and purity of analyte-free water source(s). 
3.3. The source of the water must meet the requirements of the analytical method and 
must be free from the analytes of interest.  In general, the following water types are 
associated with specific analyte groups: 

• Milli-Q (or equivalent polished water):  suitable for all analyses. 
• Organic-free:  suitable for volatile and extractable organics. 
• Deionized water:  not suitable for volatile and extractable organics if the analytes 

of interest are present in concentrations that affect the result. 
• Distilled water:  not suitable for volatile and extractable organics, metals or ultra-

trace metals. 
3.4. Use analyte-free water for blank preparation and the final decontamination water 
rinse. 
3.5. In order to minimize long-term storage and potential leaching problems, obtain or 
purchase analyte-free water just prior to the sampling event.  If obtained from a source 
(such as a laboratory), fill the transport containers and use the contents for a single 
sampling event.  Empty the transport container(s) at the end of the sampling event. If long-
term storage of analyte-free water is necessary, see FC 1002, section 3.3. 
3.6. Discard any analyte-free water that is transferred to a dispensing container (such as 
a wash bottle) at the end of each sampling day. 

4. ACIDS 
4.1. Reagent Grade Nitric Acid:  10 - 15% (one volume concentrated nitric acid and five 
volumes deionized water). 

4.1.1. Use for the acid rinse unless nitrogen components (e.g., nitrate, nitrite, etc.) are 
to be sampled. 
4.1.2. If sampling for ultra-trace levels of metals, use an ultra-pure grade acid. 

4.2. Reagent Grade Hydrochloric Acid:  10% hydrochloric acid (one volume concentrated 
hydrochloric and three volumes deionized water). 

4.2.1. Use when nitrogen components are to be sampled. 
4.3. If samples for both metals and the nitrogen-containing components (see FC 1001, 
section 4.1.1 above) are collected with the equipment, use the hydrochloric acid rinse, or 
thoroughly rinse with hydrochloric acid after a nitric acid rinse. 
4.4. If sampling for ultra trace levels of metals, use an ultra-pure grade acid. 
4.5. Freshly prepared acid solutions may be recycled during the sampling event or 
cleaning process.  Dispose appropriately at the end of the sampling event, cleaning process 
or if acid is discolored or appears otherwise contaminated (e.g., floating particulates). 

4.5.1. Transport only the quantity necessary to complete the sampling event. 
4.6. Dispose of any unused acids according to FDEP and local ordinances. 

FC 1002. Reagent Storage Containers 
The contents of all containers must be clearly marked. 
1. DETERGENTS:  Store in the original container or in a high density polyethylene (HDPE) or 
polypropylene (PP) container. 
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2. SOLVENTS 
2.1. Store solvents to be used for cleaning or decontamination in the original container 
until use in the field.  If transferred to another container for field use, the container must be 
either glass or Teflon. 
2.2. Use dispensing containers constructed of glass, Teflon, or stainless steel.  Note:  if 
stainless steel sprayers are used, any components (including gaskets and transfer lines) 
that contact the solvents must be constructed of inert materials. 

3. ANALYTE-FREE WATER:  Transport in containers appropriate to the type of water to be stored.  
If the water is commercially purchased (e.g., grocery store), use the original containers when 
transporting the water to the field.  Containers made of glass, Teflon, polypropylene, or 
Polyethylene (PE) are acceptable. 

3.1. Use glass, Teflon, polypropylene or PE to transport organic-free sources of water on-
site. 
3.2. Dispense water from containers made of glass, Teflon, PE or polypropylene. 
3.3. Do not store water in transport containers before beginning a sampling event, unless 
satisfactory long-term storage of analyte-free water for a specified maximum storage time 
has been documented for the analytes of interest.  The water should be replaced and the 
maximum storage time shortened if it is determined that the analyte-free water has been 
contaminated, e.g., by the analysis of field-QC blanks or other QC blanks that have been 
composed using the water stored in the container. 
3.4. Store and dispense acids using containers made of glass, Teflon, PE or 
polypropylene. 

FC 1003. General Requirements 
1. Before using any equipment, clean/decontaminate all sampling equipment (pumps, tubing, 
lanyards, split spoons, etc.) that are exposed to the sample. 

1.1. Before installing, clean (or obtain as certified precleaned) all equipment that is 
dedicated to a single sampling point and remains in contact with the sample medium (e.g., 
permanently installed groundwater pump (see FS 2220, section 3.3.4). 
1.2. Clean this equipment any time it is removed for maintenance or repair. 
1.3. Replace dedicated tubing if discolored or damaged. 

2. Clean all equipment in a designated area having a controlled environment (house, 
laboratory, or base of field operations) and transport to the field precleaned and ready to use, 
unless otherwise justified. 
3. Rinse all equipment with water after use, even if it is to be field-cleaned for other sites.  
Rinse equipment used at contaminated sites or used to collect in-process (e.g., untreated or 
partially treated wastewater) samples immediately with water. 
4. Whenever possible, transport sufficient clean equipment to the field so that an entire 
sampling event can be conducted without the need for cleaning equipment in the field. 
5. Segregate equipment that is only used once (i.e., not cleaned in the field) from clean 
equipment and return to the in-house cleaning facility to be cleaned in a controlled environment. 
6. Protect decontaminated field equipment (including well sounders) from environmental 
contamination by securely wrapping and sealing with one of the following: 

6.1. Aluminum foil (commercial grade is acceptable); 
6.2. Untreated butcher paper; or 
6.3. Clean, untreated, disposable plastic bags.  Plastic bags may be used: 
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• For all analyte groups except volatile and extractable organics; 
• For volatile and extractable organics, if the equipment is first wrapped in foil or 

butcher paper or if the equipment is completely dry. 
7. Containerize all solvent rinsing wastes, detergent wastes and other chemical wastes 
requiring off-site or regulated disposal.  Dispose of all wastes in conformance with applicable 
regulations. 

FC 1100. Cleaning Sample Collection Equipment 

FC 1110. ON-SITE/IN-FIELD CLEANING 
1. Cleaning equipment on-site is not recommended because: 

1.1. Environmental conditions cannot be controlled. 
1.2. Wastes (solvents and acids) must be containerized for proper disposal. 

2. If performed, follow the appropriate cleaning procedure as outlined in FC 1130.  Ambient 
temperature water may be substituted in the hot, sudsy water bath, and hot water rinses. 

Note:  Properly dispose of all solvents and acids. 
3. Rinse all equipment with water after use, even if it is to be field-cleaned for other sites.  
Rinse equipment used at contaminated sites or used to collect in-process (e.g., untreated or 
partially treated wastewater) samples immediately with water. 

FC 1120. HEAVILY CONTAMINATED EQUIPMENT 
In order to avoid contaminating other samples, isolate heavily contaminated equipment from 
other equipment and thoroughly decontaminate the equipment before further use.  Equipment is 
considered heavily contaminated if it: 

• Has been used to collect samples from a source known to contain significantly higher 
levels than background; 

• Has been used to collect free product; or  
• Has been used to collect industrial products (e.g., pesticides or solvents) or their by-

products. 
1. Cleaning heavily contaminated equipment in the field is not recommended. 
2. ON-SITE PROCEDURES 

2.1. Protect all other equipment, personnel and samples from exposure by isolating the 
equipment immediately after use. 
2.2. At a minimum, place the equipment in a tightly sealed untreated plastic bag. 
2.3. Do not store or ship the contaminated equipment next to clean, decontaminated 
equipment, unused sample containers, or filled sample containers. 
2.4. Transport the equipment back to the base of operations for thorough 
decontamination. 
2.5. If cleaning must occur in the field, and in order to document the effectiveness of the 
procedure, collect and analyze blanks on the cleaned equipment (see FQ 1000). 

3. CLEANING PROCEDURES 
3.1. If organic contamination cannot be readily removed with scrubbing and a detergent 
solution, prerinse equipment by thoroughly rinsing or soaking the equipment in acetone. 

3.1.1. Do not use solvent soaks or rinses if the material is clear acrylic. 
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3.1.2. Use hexane only if preceded and followed by acetone. 
3.2. In extreme cases, it may be necessary to steam clean the field equipment before 
proceeding with routine cleaning procedures. 
3.3. After the solvent rinses (and/or steam cleaning), use the appropriate cleaning 
procedure (see FC 1130). 

3.3.1. Scrub, rather than soak all equipment with sudsy water. 
3.3.2. If high levels of metals are suspected and the equipment cannot be cleaned 
without acid rinsing, soak the equipment in the appropriate acid.  Do not use stainless 
steel equipment when heavy metal contamination is suspected or present, since 
stainless steel cannot be exposed to prolonged acid soaks. 

3.4. If the field equipment cannot be cleaned utilizing these procedures, discard unless 
further cleaning with stronger solvents and/or oxidizing solutions is effective as evidenced by 
visual observation and blanks. 
3.5. Clearly mark or disable all discarded equipment to discourage use. 

FC 1130. GENERAL CLEANING 
Follow these procedures when cleaning equipment under controlled conditions.  See FC 1110 
for modifications if cleaning is performed on-site.  Check manufacturer's instructions for cleaning 
restrictions and/or recommendations. 

FC 1131. Procedure for Teflon, Stainless Steel and Glass Sampling Equipment 
This procedure must be used when sampling for ALL analyte groups: extractable organics, 
metals, nutrients, etc. or if a single decontamination protocol is desired to clean all Teflon, 
stainless steel and glass equipment. 
1. Rinse equipment with hot tap water. 
2. Soak equipment in a hot, sudsy water solution (Liqui-Nox or equivalent - see FC 1001, 
section 1). 
3. If necessary, use a brush to remove particulate matter or surface film. 
4. Rinse thoroughly with hot tap water. 
5. If samples for trace metals or inorganic analytes will be collected with the equipment and the 
equipment is not stainless steel, thoroughly rinse (wet all surfaces) with the appropriate acid 
solution (see FC 1001, section 4). 
6. Rinse thoroughly with analyte-free water.  Use enough water to ensure that all equipment 
surfaces are thoroughly flushed with water. 
7. If samples for volatile or extractable organics will be collected, rinse with isopropanol.  Wet 
equipment surfaces thoroughly with free-flowing solvent.  Rinse thoroughly with analyte-free 
water (see FC 1001, section 3). 
8. Allow to air dry.  Wrap and seal according to FC 1003, section 6 as soon as the equipment 
is air-dried. 
9. If isopropanol is used, the equipment may be air-dried without the final analyte-free water 
rinse (see FC 1131, section 8 above); however, the equipment must be completely dry 
before wrapping or use. 
10. Wrap clean sampling equipment according to the procedure described in FC 1003, section 
6. 
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FC 1132. General Cleaning Procedure for Plastic Sampling Equipment 
1. Rinse equipment with hot tap water. 
2. Soak equipment in a hot, sudsy water solution (Liqui-Nox or equivalent - see FC 1001, 
section 1). 
3. If necessary, use a brush to remove particulate matter or surface film. 
4. Rinse thoroughly with hot tap water. 
5. Thoroughly rinse (wet all surfaces) with the appropriate acid solution (see FC 1001, section 
4).  Check manufacturer's instructions for cleaning restrictions and/or recommendations. 
6. Rinse thoroughly with analyte-free water.  Use enough water to ensure that all equipment 
surfaces are thoroughly flushed with water.  Allow to air dry as long as possible. 
7. Wrap clean sampling equipment according to the procedure described in FC 1003, section 
6. 

FC 1133. Cleaning Procedure by Analyte Group 
See Table FC 1000-1 for the procedures to be used to decontaminate equipment based on 
construction of sampling equipment, and analyte groups to be sampled. 

FC 1140. AUTOMATIC SAMPLERS, SAMPLING TRAINS AND BOTTLES 
1. When automatic samplers are deployed for extended time periods, clean the sampler using 
the following procedures when routine maintenance is performed.  Inspect deployed samplers 
prior to each use.  At a minimum, change the tubing if it has become discolored or has lost 
elasticity (FC 1140, section 2.3 below). 
2. Clean all automatic samplers (such as ISCO) as follows: 

2.1. Wash the exterior and accessible interior portions of the automatic samplers 
(excluding the waterproof timing mechanisms) with laboratory detergent (see FC 1001, 
section 1) and rinse with tap water. 
2.2. Clean the face of the timing case mechanisms with a clean, damp cloth. 
2.3. Check all tubing (sample intake and pump tubing).  Change the tubing every six 
months (if used frequently) or if it has become discolored (i.e., affected by mold and algae) 
or if it has lost its elasticity. 
2.4. See FC 1160, section 4 for the procedures associated with cleaning the tubing in the 
pump head. 

3. AUTOMATIC SAMPLER ROTARY FUNNEL AND DISTRIBUTOR 
3.1. Clean with hot sudsy water and a brush (see FC 1001, section 1 for appropriate 
detergent type). 
3.2. Rinse thoroughly with analyte-free water. 
3.3. Air dry. 
3.4. Replace in sampler. 

4. SAMPLER METAL TUBE:  Clean as outlined in FC 1160, section 5. 
5. REUSABLE GLASS COMPOSITE SAMPLE CONTAINERS 

5.1. If containers are used to collect samples that contain oil, grease or other hard to 
remove materials, it may be necessary to rinse the container several times with reagent-
grade acetone before the detergent wash.  If material cannot be removed with acetone, 
discard the container. 
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5.2. Wash containers following the procedure outlined in FC 1131 above.  End with a final 
solvent rinse if organics are to be sampled. 
5.3. Invert containers to drain and air dry for at least 24 hours. 
5.4. Cap with aluminum foil, Teflon film or the decontaminated Teflon-lined lid. 
5.5. After use, rinse with water in the field, seal with aluminum foil to keep the interior of 
the container wet, and return to the laboratory or base of operations. 
5.6. Do not recycle or reuse containers if: 

5.6.1. They were used to collect in-process (i.e., untreated or partially treated) 
wastewater samples at industrial facilities; 
5.6.2. A visible film, scale or discoloration remains in the container after the cleaning 
procedures have been used; or 
5.6.3. The containers were used to collect samples at pesticide, herbicide or other 
chemical manufacturing facilities that produce toxic or noxious compounds.  Such 
containers must be properly disposed of (preferably at the facility) at the conclusion of 
the sampling activities. 
5.6.4. If the containers described above are reused, check no less than 10% of the 
cleaned containers for the analytes of interest before use.  If found to be contaminated, 
(i.e., constituents of interest are found at method detection levels or higher), then 
discard the containers. 

6. REUSABLE PLASTIC COMPOSITE SAMPLE CONTAINERS 
6.1. Follow FC 1132. 
6.2. Inspect the containers.  Determine if the containers can be reused by the criteria in 
FC 1140, section 5 above. 

7. GLASS SEQUENTIAL SAMPLE BOTTLES FOR AUTOMATIC SAMPLER BASED FOR SEQUENTIAL MODE 
7.1. Clean glass sequential sample bottles to be used for collecting inorganic samples by 
using a laboratory dishwasher (see FC 1140, sections 7.1.1 through 7.1.3 below) or 
manually following the procedures in FC 1131. 

7.1.1. Rinse with appropriate acid solution (see FC 1001, section 4). 
7.1.2. Rinse thoroughly with tap water. 
7.1.3. Wash in dishwasher at wash cycle, using laboratory detergent cycle, followed by 
tap and analyte-free water rinse cycles. 

7.2. Replace bottles in covered, automatic sampler base; cover with aluminum foil for 
storage. 
7.3. Rinse bottles in the field with water as soon as possible after sampling event. 

8. Glass Sequential Sample Bottles (Automatic Sampler based for Sequential Mode) to be 
used for Collecting Samples for Organic Compounds 

8.1. Use cleaning procedures outlined in FC 1131.  Allow containers to thoroughly air dry 
before use. 
8.2. Replace bottles in covered, automatic sampler base; cover with aluminum foil for 
storage. 

9. BOTTLE SIPHONS USED TO TRANSFER SAMPLES FROM COMPOSITE CONTAINERS 
9.1. Rinse tubing with solvent and dry overnight in a drying oven. 
9.2. Cap ends with aluminum foil and/or Teflon film for storage. 
9.3. Seal in plastic for storage and transport. 
9.4. Flush siphon thoroughly with sample before use. 
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10. REUSABLE TEFLON COMPOSITE MIXER RODS 
10.1. Follow procedures outlined in FC 1131. 
10.2. Wrap in aluminum foil for storage. 

FC 1150. FILTRATION EQUIPMENT 
1. Dissolved Constituents using in-line, Molded and Disposable Filter Units 

1.1. Peristaltic Pump 
1.1.1. Clean the pump following procedures in FC 1170, section 2.2. 
1.1.2. Clean the pump head tubing following FC 1160, section 4. 
1.1.3. If Teflon tubing is used, clean following the procedures in FC 1160, section 3. 
1.1.4. Clean other tubing types such as polyethylene according to the appropriate 
procedures listed in FC 1160, section 7. 

1.2. Other Equipment Types (e.g., pressurized Teflon bailer) 
1.2.1. Follow the appropriate cleaning regimen specified in FC 1131 through FC 1132 
for other types of equipment that utilize in-line, molded and disposable filters. 

2. Dissolved Constituents using Non-disposable Filtration Units (e.g., syringes, "tripod 
assembly") 

2.1. Stainless Steel or Glass Units 
2.1.1. Follow FC 1131, assembling and applying pressure to the apparatus after each 
rinse step (water and acid) to drive rinsing solution through the porous filter holder in the 
bottom of the apparatus. 
2.1.2. Remove and clean any transfer tubing according to the appropriate cleaning 
procedures (see FC 1160). 
2.1.3. Assemble the unit and cap both the pressure inlet and sample discharge lines (or 
whole unit if a syringe) with aluminum foil to prevent contamination during storage. 
2.1.4. If the unit will not be used to filter volatile or extractable organics, seal the unit in 
an untreated plastic bag to prevent contamination. 

2.2. Reusable In-Line Filter Holders 
2.2.1. Clean, using FC 1131, (if Teflon, glass or stainless steel) or FC 1132 (if plastic) 
assembling and applying pressure to the apparatus after each rinse step (water and 
acid) to drive rinsing solution through the porous filter holder in the bottom of the 
apparatus. 
2.2.2. Assemble the unit and wrap with aluminum foil to prevent contamination during 
storage. 
2.2.3. If the unit will not be used to filter volatile or extractable organics, seal the unit in 
an untreated plastic bag to prevent contamination. 

3. FILTERS 
3.1. Do not clean filters.  Instructions for rinsing the filters prior to use are discussed in 
the applicable sampling SOPs (FS 2000 - FS 8000). 

FC 1160. SAMPLE TUBING DECONTAMINATION 
1. Check tubing: 

1.1. For discoloration:  Remove discolored tubing from use until it can be cleaned.  If the 
discoloration cannot be removed, discard the tubing. 
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1.2. For elasticity (if used in a peristaltic-type pump):  Discard any tubing that has lost its 
elasticity. 

2. Transport all tubing to the field in precut, precleaned sections. 
3. TEFLON, POLYETHYLENE AND POLYPROPYLENE TUBING 

3.1. New Tubing:  Follow this procedure unless the manufacturer/supplier provides 
certification that the tubing is clean. 

3.1.1. Teflon 
3.1.1.1. Rinse outside of tubing with pesticide-grade solvent (see FC 1001, 
section 2). 
3.1.1.2. Flush inside of tubing with pesticide-grade solvent. 
3.1.1.3. Dry overnight in drying oven or equivalent (zero air, nitrogen, etc.). 

3.1.2. Polyethylene and Polypropylene 
3.1.2.1. Clean the exterior and interior of the tubing by soaking in hot, sudsy 
water. 
3.1.2.2. Thoroughly rinse the exterior and interior of the tubing with tap water, 
followed by analyte-free water. 

3.2. Reused Tubing 
Use the following procedure for in-lab cleaning.  Field cleaning is not recommended: 

3.2.1. Clean the exterior of the tubing by soaking in hot, sudsy water (see FC 1001, 
section 1) in a stainless steel sink (or equivalent non-contaminating material).  Use a 
brush to remove any particulates, if necessary. 
3.2.2. Use a small bottle brush and clean the inside of the tubing ends where the barbs 
are to be inserted or cut 1-2 inches from the ends of the tubing after cleaning. 
3.2.3. Rinse tubing exterior and ends liberally with tap water. 
3.2.4. Rinse tubing surfaces and ends with the appropriate acid solution (see FC 1001, 
section 4), tap water, isopropanol (see FC 1001, section 2), and finally analyte-free 
water. 

3.2.4.1. Note:  Eliminate the isopropanol rinse for polyethylene or polypropylene 
tubing. 

3.2.5. Place tubing on fresh aluminum foil or clean polyethylene sheeting.  Connect all 
of the precut lengths of tubing with Teflon inserts or barbs. 
3.2.6. Cleaning configuration: 

3.2.6.1. Place cleaning reagents: [sudsy water (see FC 1001, section 1); acid (see 
FC 1001, section 4); isopropanol (see FC 1001, section 2)] in an appropriately 
cleaned container (2-liter glass jar is recommended). 
3.2.6.2. Place one end of the Teflon tubing into the cleaning solution. 
3.2.6.3. Attach the other end of the Teflon tubing set to the influent end of a pump. 
3.2.6.4. Recycle the effluent from the pump by connecting a length of Teflon 
tubing from the effluent to the glass jar with the cleaning reagents. 
3.2.6.5. Recycling as described above may be done for all reagents listed in FC 
1160, section 3.2.6.1 above, except the final isopropanol rinse and the final analyte-
free water rinse.  Disconnect the tubing between the effluent end of the pump and 
the jar of cleaning reagents. 
3.2.6.6. Containerize isopropanol in a waste container for proper disposal. 
3.2.6.7. Analyte-free water may be discarded down the drain. 
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3.2.7. Using the above configuration described in FS 1160, section 3.2.6 above: 
3.2.7.1. Pump hot, sudsy water through the connected lengths.  Allow the pump to 
run long enough to pump at least three complete tubing volumes through the tubing 
set. 
3.2.7.2. Using the same procedure, successively pump tap water, the acid 
solution(s), tap water, isopropanol, and finally analyte-free water through the system. 
3.2.7.3. Leave the Teflon inserts or barbs between the precut lengths and cap or 
connect the remaining ends. 

3.2.8. After the interior has been cleaned as described in FC 1160, section 3.2.7 above, 
rinse the exterior of the tubing with analyte-free water. 
3.2.9. Wrap the connected lengths in aluminum foil or untreated butcher paper and 
store in a clean, dry area until use. 

4. Flexible Tubing used in Pump Heads of Automatic Samplers and other Peristaltic Pumps 
Replace tubing after each sampling point if samples are collected through the tubing.  Unless 
the pump is deployed to collect samples from the same location over a long period of time, 
remove and wash the tubing after each sampling event (see FC 1140, section 1). 

4.1. Flush tubing with hot tap water then sudsy water (see FC 1001, section 1). 
4.2. Rinse thoroughly with hot tap water. 
4.3. Rinse thoroughly with analyte-free water. 
4.4. If used to collect metals samples, flush the tubing with an appropriate acid solution 
(see FC 1001, section 4), followed by thorough rinsing with analyte-free water.  If used to 
collect both metals and nitrogen components use hydrochloric acid (see FC 1001, section 
4.1.1). 
4.5. Install tubing in peristaltic pump or automatic sampler. 
4.6. Cap both ends with aluminum foil or equivalent. 

Note:  Change tubing at specified frequencies as part of routine preventative 
maintenance. 

5. STAINLESS STEEL TUBING 
Clean the exterior and interior of stainless steel tubing as follows: 

5.1. Using sudsy water (see FC 1001, section 1), scrub the interior and exterior surfaces. 
5.2. Rinse with hot tap water. 
5.3. Rinse with analyte-free water. 
5.4. If volatile or extractable organics are to be sampled, rinse all surfaces with 
isopropanol (see FC 1001, section 2).  Use enough solvent to wet all surfaces with free 
flowing solvent. 
5.5. Allow to air dry or thoroughly rinse with analyte-free water. 

6. GLASS TUBING 
6.1. Use new glass tubing. 
6.2. If volatile or extractable organics are to be sampled, rinse with isopropanol (see FC 
1001, section 2). 
6.3. Air dry for at least 24 hours. 
6.4. Wrap in aluminum foil or untreated butcher paper to prevent contamination during 
storage. 
6.5. Discard tubing after use. 
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7. MISCELLANEOUS NON-INERT TUBING TYPES (TYGON, RUBBER, PVC, ETC.) 
7.1. New Tubing 

7.1.1. As a general rule, new tubing may be used without preliminary cleaning. 
7.1.2. Protect new tubing from potential environmental contamination by wrapping in 
aluminum foil and sealing in untreated plastic bags or keep in the original sealed 
packaging until use. 
7.1.3. If new tubing is exposed to potential contamination, rinse the exterior and interior 
tubing surfaces with hot tap water followed by a thorough rinse with analyte-free water. 
7.1.4. If new tubing is to be used to collect samples, thoroughly rinse the tubing with 
sample water (i.e., pump sample water through the tubing) before collecting samples. 

7.2. Reused Tubing 
7.2.1. Flush tubing with sudsy solution of hot tap water and laboratory detergent (see 
FC 1001, section 1). 
7.2.2. Rinse exterior and interior thoroughly with hot tap water. 
7.2.3. Rinse exterior and interior thoroughly with analyte-free water. 
7.2.4. If used to collect only metals samples, flush the tubing with nitric acid (see FC 
1001, section 4.1), followed by a thorough rinse with analyte-free water. 
7.2.5. If used to collect metals and nitrogen-containing compounds, see FC 1001, 
section 4.3. 
7.2.6. Cap ends in aluminum foil and store in clean, untreated plastic bags to prevent 
contamination during storage and transport. 

FC 1170. PUMPS 
1. SUBMERSIBLE PUMPS 

1.1. Pumps used for Purging and Sampling Metals and/or Volatile and Extractable 
Organics 

1.1.1. Construction of pump body and internal mechanisms (bladders, impellers, etc.), 
including seals and connections, must follow Tables FS 1000-1, FS 1000-2 and FS 
1000-3. 
1.1.2. Tubing material must follow Tables FS 1000-1, FS 1000-2 and FS 1000-3. 
1.1.3. Clean pump exterior following FC 1132.  Note:  omit the solvent rinse if the pump 
body is constructed of plastic (e.g., ABS, PVC, etc.). 
1.1.4. Clean the pump internal cavity and mechanism as follows: 

1.1.4.1. If used only for purging, thoroughly flush the pump with water before 
purging the next well. 
1.1.4.2. When used for purging and sampling, completely disassemble the pump 
(if practical) and decontaminate between each well. 
1.1.4.3. When used for purging and sampling and the pump cannot be 
(practicably) disassembled, then clean the internal cavity/mechanism by pumping 
several gallons of sudsy water (see FC 1001, section 1), followed by several gallons 
of tap water, and finally, several gallons of analyte-free water. 
1.1.4.4. If multiple sampling points are located in an area that is not accessible by 
a vehicle, and it is difficult to return to the vehicle for cleaning or to transport all 
cleaning materials to the staging location, at a minimum thoroughly rinse the pump 
with water. 
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1.1.5. Refer to FC 1160, section 3 to clean Teflon tubing. 
1.1.6. Refer to FC 1160, section 5 for stainless steel tubing. 
1.1.7. Clean other types of tubing according to FC 1160, sections 6 and 7. 

1.2. Pumps used for Purging and Sampling all Analytes except Metals, Volatile and 
Extractable Organics 

1.2.1. Pump construction:  no restrictions. 
1.2.2. Pump tubing material:  no restrictions. 
1.2.3. Scrub the exterior of the pump with appropriate metal-free, phosphate-free or 
ammonia-free detergent solution. 
1.2.4. Rinse the exterior with tap water and analyte-free water. 
1.2.5. Rinse the interior of the pump and tubing by pumping tap or analyte-free water 
through the system using a clean bucket or drum. 

2. ABOVE-GROUND PUMPS USED FOR PURGING AND SAMPLING 
2.1. Pumps used only for Purging 

2.1.1. The exterior of the pump must be free of oil and grease. 
2.1.2. Select tubing according to Tables FS 1000-1, FS 1000-2 and FS 1000-3. 
2.1.3. Clean the tubing that contacts the formation water according to the appropriate 
protocol for construction materials specified in FC 1160. 

2.2. Pumps used for Sampling 
2.2.1. Clean the exterior of the pump with a detergent solution followed by a tap water 
rinse.  Use clean cloths or unbleached paper towels that have been moistened with the 
appropriate solution to wipe down the pump. 
2.2.2. Select tubing according to Tables FS 1000-1, FS 1000-2 and FS 1000-3. 
2.2.3. Clean the tubing that contacts the formation water according to the appropriate 
protocol for construction materials specified in FC 1160. 

FC 1180. ANALYTE-FREE WATER CONTAINERS 
This section pertains to containers that are purchased to transport, store and dispense analyte-
free water.  It does not apply to water that has been purchased in containers.  See FC 1002, 
section 3 for appropriate construction materials. 
1. NEW CONTAINERS 

1.1. Wash containers and caps according to FC 1131, omitting the solvent rinse if plastic 
(polyethylene or polypropylene) containers are being cleaned. 
1.2. Cap with Teflon film or the bottle cap.  The bottle cap must be composed of the same 
material as the container and cannot be lined. 

2. REUSED CONTAINERS 
2.1. Immediately after emptying, cap with aluminum foil, Teflon film or the container cap. 
2.2. Wash the exterior of the container with lab-grade detergent solution (see FC 1001, 
section 1) and rinse with analyte-free water. 
2.3. Rinse the interior thoroughly with analyte-free water. 
2.4. Invert and allow to drain and dry. 
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FC 1190. ICE CHESTS AND SHIPPING CONTAINERS 
1. Wash the exterior and interior of all ice chests with laboratory detergent (see FC 1001, 
section 1) after each use. 
2. Rinse with tap water and air dry before storing. 
3. If the ice chest becomes severely contaminated with concentrated waste or other toxic or 
hazardous materials clean as thoroughly as possible, render unusable, and properly dispose. 

FC 1200. Field Instruments and Drilling Equipment 

FC 1210. FIELD INSTRUMENTS (TAPES, METERS, ETC.) 
Follow manufacturer's recommendations for cleaning instruments.  At a minimum: 
1. Wipe down equipment body, probes, and cables with lab-grade detergent solution (see FC 
1001, section 1).  Check manufacturer's instructions for recommendations and/or restrictions on 
cleaning. 
2. Rinse thoroughly with tap water. 
3. Rinse thoroughly with analyte-free water. 
4. Store equipment according to the manufacturer's recommendation or wrap equipment in 
aluminum foil, untreated butcher paper or untreated plastic bags to eliminate potential 
environmental contamination. 

FC 1220. SOIL BORING EQUIPMENT 
This section pertains only to equipment that is not used to collect samples.  Clean split spoons, 
bucket augers and other sampling devices according to FC 1131. 
1. Remove oil, grease, and hydraulic fluid from the exterior of the engine and power head, 
auger stems, bits and other associated equipment with a power washer or steam jenny or wash 
by hand with a brush and sudsy waster (no degreasers). 
2. Rinse thoroughly with tap water. 

FC 1230. WELL CASING CLEANING 
These are recommended procedures for cleaning well casing and riser pipes.  Use procedures 
specified by a FDEP contract, order, permit, or rule, if different or more stringent than the 
procedures outlined below. 
1. FDEP recommends only using casing that is designed for subsurface environmental 
groundwater monitoring. 
2. Casing that has been contaminated with grease, hydraulic fluid, petroleum fuel, etc. may 
require additional cleaning or deemed unusable. 
3. All casings and riser pipes should be cleaned before installation, unless the casing is 
received wrapped and ready for installation: 

3.1. Steam clean all casings and riser pipes except PVC.  Steam cleaning criteria shall 
meet the following:  water pressure - 2500 psi; water temperature - 200°F. 
3.2. Rinse thoroughly with tap (potable) water.  This tap water must be free of the 
analytes of interest. 
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FC 1300. Sample Containers 

FC 1310. OBTAINING CLEAN CONTAINERS 
1. Obtain clean sample containers in one of three ways: 

1.1. From commercial vendors as precleaned containers.  The cleaning grades must 
meet EPA analyte specific requirements.  Keep all records for these containers (lot 
numbers, certification statements, date of receipt, etc.) and document the container’s 
intended uses; 
1.2. From internal groups within the organization that are responsible for cleaning and 
maintaining containers according to the procedures outlined in FC 1320; or 
1.3. From a subcontracted laboratory that is accredited under the National Environmental 
Laboratory Accreditation Program (NELAP). 

1.3.1. The contractor must verify that the laboratory follows the container cleaning 
procedures outlined in FC 1320. 
1.3.2. If the laboratory cleaning procedures are different, the contractor must require 
that the laboratory use the following cleaning procedures or provide documentation and 
historical records to show that their in-house procedure produces containers that are 
free from the analytes of interest. 

FC 1320. CONTAINER CLEANING PROCEDURES 
1. Refer to Table FC 1000-2.  Follow the cleaning steps in the order specified in the chart. 
2. Cleaning procedures that are different from those outlined in FC 1320 may be used as long 
as blanks collected in the containers are free from the analytes of interest and any analytical 
interferences and the cleaning procedures are supported by historical and continuing 
documentation. 
3. Inspect all containers before cleaning. 

3.1. Do not recycle or reuse containers if: 
3.1.1. Containers were used to collect in-process (i.e., untreated or partially treated) 
wastewater samples at industrial facilities; 
3.1.2. A visible film, scale or discoloration remains in the container after the cleaning 
procedures have been used; or 
3.1.3. Containers were used to collect samples at pesticide, herbicide or other chemical 
manufacturing facilities that produce toxic or noxious compounds.  Such containers shall 
be properly disposed of (preferably at the facility) at the conclusion of the sampling 
activities. 
3.1.4. If the containers described above are reused, check no less than 10% of the 
cleaned containers for the analytes of interest before use.  If found to be contaminated 
(i.e., analytes of interest are found at MDL levels or higher), discard the containers. 

FC 1400. Documentation 
Document cleaning procedures described below for the indicated activities.  See FD 1000 for 
additional information about required records and retention of documents. 

FC 1410. FIELD EQUIPMENT 
1. IN-FIELD CLEANING 
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1.1. Initially identify the procedures that are used to clean equipment in the field by SOP 
numbers and dates of usage. 
1.2. Record the date and time that equipment was cleaned. 

2. IN-HOUSE CLEANING 
2.1. Retain any cleaning certificates, whether from a laboratory or commercial vendor. 
2.2. Identify the procedure(s) that are used to clean equipment by the SOP number and 
dates of usage. 
2.3. Record the date that the equipment was cleaned. 

FC 1420. SAMPLE CONTAINERS 
1. Organizations that order precleaned containers must retain the packing slips, and lot 
numbers of each shipment, any certification statements provided by the vendor and the vendor 
cleaning procedures. 
2. Organizations that clean containers must maintain permanent records of the following: 

2.1. Procedure(s) used to clean containers by SOP number and dates of usage. 
2.2. If containers are certified clean by the laboratory the laboratory must record: 

• Type of container; 
• Date cleaned; 
• SOP used; 
• Person responsible for cleaning; 
• Lot number (date of cleaning may be used) of the batch of containers that were 

cleaned using the same reagent lots and the same procedure; 
• The results of quality control tests that were run on lot numbers; and 
• Any additional cleaning or problems that were encountered with a specific lot. 

FC 1430. REAGENTS AND OTHER CLEANING SUPPLIES 
Maintain a record of the lot number with the inclusive dates of use for all acids, solvents, and 
other cleaning supplies. 
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Appendix FC 1000 
Tables, Figures and Forms 

 
Table FC 1000-1 Procedures for Decontamination at the Base of Operations or On-site 
Table FC 1000-2 Container Cleaning Procedures 
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Construction 
Material 

Analyte Group 
Sampled 

SOP 
Reference Base of Operations On-Site 

Teflon or Glass All FC 1131 Follow as written May substitute ambient temperature water for the hot 
water rinses and hot detergent solution 

Extractable & Volatile 
Organics 

Petroleum Hydrocarbons 

May omit acid rinse May substitute ambient temperature water for the hot 
water rinses and hot detergent solution 

May omit acid rinse 
Metalsi 
Radionuclides 
For ultra trace metals, 

refer to FS 8200 

May omit solvent rinse May substitute ambient temperature water for the hot 
water rinses and hot detergent solution 

May omit solvent rinse 

Inorganic Nonmetallics 
Physical & Aggregate 

Properties 
Aggregate Organics 
Biologicals 
Volatile Inorganics 

May omit solvent rinse Rinse several times with water 
Rinse several times with sample water from the next 

sampling location 

Microbiological – Viruses 
Microbiological - Bacteria 

Omit solvent and acid 
rinses 

Rinse several times with water 
Rinse several times with sample water from the next 

sampling location 
Metallic 
(stainless steel, 
brass, etc.) 

All 
Extractable & Volatile 

Organics 
Petroleum Hydrocarbons 

FC 1131 Omit the acid rinse May substitute ambient temperature water for the hot 
water rinses and hot detergent solution 

Omit the acid rinse 

Metals 
Radionuclides 

Omit the acid rinse 
May omit the solvent 

rinse 

May substitute ambient temperature water for the hot 
water rinses and hot detergent solution 

Omit the acid rinse 
May omit the solvent rinse 

Inorganic Nonmetallics 
Physical & Aggregate 

Properties 
Aggregate Organics 
Biologicals 
Volatile Inorganics 

Omit solvent rinse 
May omit the acid 

rinse 

Rinse several times with water 
Rinse several times with sample water from the next 

sampling location 
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Construction 
Material 

Analyte Group 
Sampled 

SOP 
Reference Base of Operations On-Site 

Microbiological – Viruses 
Microbiological - Bacteria 

Omit solvent and acid 
rinses 

Rinse several times with water 
Rinse several times with sample water from the next 

sampling location 
Plastic 
(Polyethylene, 
polypropylene, 
PVC, silicone, 
acrylic 

Volatile and Extractable 
Organics;  

FC 1132 Follow as written.  May substitute ambient temperature water for the hot 
water rinses and hot detergent solution 

Inorganic Nonmetallics 
Physical & Aggregate 

Properties 
Aggregate Organics 
Biologicals 
Volatile Inorganics 

May omit the acid 
rinse 

Rinse several times with water 
Rinse several times with sample water from the next 

sampling location 

Microbiological – Viruses 
Microbiological - Bacteria 

Omit acid rinse Rinse several times with water 
Rinse several times with sample water from the next 

sampling location 
 
 
                                                
i Do not use glass if collecting samples for boron or silica. 
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ANALYSIS / ANALYTE GROUP CLEANING STEPS 
See Description Below 

  
Extractable Organics  1, 2, 4, 6 (not required if Luminox (or 

equivalent is used), (5 and 7 optional), 11 
  
Volatile Organics 1, 2, 4, (6 optional, methanol only), 7 
  
Metals  1, 2, 3, 4, 8, 11 ** 

**Procedures to clean containers for ultra-
trace metals are found in FS 8200 

  
Inorganic Nonmetallics, Radionuclides, 
Physical and Aggregate Properties, Aggregate 
Inorganics, and Volatile Inorganics 

1, 2, 3*, 4, 8, 11 
* For nutrients, replace nitric acid with 
hydrochloric acid, or use a hydrochloric acid 
rinse after the nitric acid rinse.  See FC 1001, 
section 4 

  
Petroleum Hydrocarbons, and Oil and Grease 1, 2, 3, 4, (5, 6, 7 optional), 11 
  
Microbiological (all) 1, 2, 4, 8, 9, 11 
  
Toxicity Tests (Includes Bioassays) 1, 2, 10, 2, 4, 6.1, (10 optional), 11 
 
NOTE:  Steps 1 and 2 may be omitted when cleaning new, uncertified containers. 
1. Wash with hot tap water and a brush using a suitable laboratory-grade detergent: 

1.1. Volatile and Extractable Organics, Petroleum Hydrocarbon, Oil and Grease:  
Luminox, Liqui-Nox, Alconox or equivalent; 
1.2. Inorganic nonmetallics:  Liqui-Nox or equivalent; 
1.3. Metals:  Liqui-Nox, Acationox, Micro or equivalents: 
1.4. Microbiologicals (all):  Must pass an inhibitory residue test. 

2. Rinse thoroughly with hot tap water. 
3. Rinse with 10% nitric acid solution. 
4. Rinse thoroughly with analyte-free water (deionized or better). 
5. Rinse thoroughly with pesticide-grade methylene chloride. 
6. Rinse thoroughly with pesticide-grade isopropanol, acetone or methanol. 

6.1. For bioassays, use only acetone, and only when containers are glass. 
7. Oven dry at 103°C to 125°C for at least 1 hour. 

7.1. VOC vials and containers must remain in the oven in a contaminant-free 
environment until needed.  They should be capped in a contaminant-free environment just 
prior to dispatch to the field. 

8. Invert and air-dry in a contaminant-free environment. 
9. Sterilize containers: 
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9.1. Plastic:  60 min at 170°C, loosen caps to prevent distortion. 
9.2. Glass:  15 min at 121°C. 

10. Rinse with 10% hydrochloric acid followed by a sodium bicarbonate solution. 
11. Cap tightly and store in a contaminant-free environment until use.  Do not use glass if 
collecting samples for boron or silica. 
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FD  1000. DOCUMENTATION PROCEDURES 
1. INTRODUCTION: 

1.1. For the creation of clear, accurate and methodical records to document all field 
activities affecting sample data, implement the following standard operating procedures for 
sample collection, sample handling and field-testing activities. 

2. SCOPE AND APPLICABILITY 
2.1. This SOP provides a detailed listing of the information required for documentation of 
specific sampling and field testing procedures found in the DEP SOPs contained in the 
collection DEP-SOP-001. See the DEP SOPs in collection DEP-SOP-003/11 for additional 
documentation requirements. 
2.2. Refer to the associated sampling or field testing SOP for any requirements for the 
chronological or sequential documentation of data. 

3. QUALITY ASSURANCE 
3.1. Implement review procedures to monitor and verify accurate manual and automated 
data entry and recordkeeping for all documentation tasks outlined in this SOP. 

FD 1100. Universal Documentation Requirements 
Incorporate efficient archival design and concise documentation schemes for all record systems.  
Ensure that the history of a sample is clearly evident in the retained records and documentation 
and can be independently reconstructed. 
1. CRITERIA FOR ALL DOCUMENTS 

1.1. Keep all applicable documentation available for inspection.  Keep records of all 
original data as well as records of all reduced or manipulated forms of the original data. 

1.1.1. Original records consist of documentation that is produced by the person or 
organization responsible for the original generation of the documentation. Original 
records are the source from which copies are made.  
1.1.2. Original data is information generated at the time of or as the result of performing 
field procedures or tests, e.g., “raw” data automatically reported or logged from field-
testing instrumentation, handwritten field notes or drawings, completed field forms or 
sheets, photographs, etc.  
1.1.3. Manipulated data is information that has been reformatted from original data for 
the purpose of organizing, analyzing, reporting or presenting the data, e.g., lists or tables 
of results, reports of field sampling and testing results, analyzed or reduced forms of 
data that present statistical information, calculations or other evaluations and 
manipulations of the original data, etc.  

1.2. Specific requirements for documentation for projects may be included in quality 
assurance plans, sampling and analysis plans, monitoring plans or other planning 
documents that have been approved by DEP. 
1.3. According to the DEP Quality Assurance rule 62-160.650, F.A.C, authorized 
representatives of DEP shall inspect and request copies of any records using paper, 
electronic media, or other media during any DEP audit of physical facilities or on-site 
sampling events, and for any data validations conducted for applicable project data 
submitted to DEP (see 62-160.670, F.A.C.), as needed for DEP data usability assessments 
or other quality assurance purposes.  
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1.4. Electronic records are acceptable as documentation and are considered to be 
equivalent in status and function to original records, documents or papers, unless otherwise 
specified in a DEP contract, order, permit or Title 62 rule.  

1.4.1. All documentation requirements in the DEP SOPs (DEP-SOP-001/01, DEP-SOP-
002/01 and DEP-SOP-003/11) shall apply equally to paper and electronic records.See 
part FD 1200, below for additional requirements. 
1.4.2. Electronic copies of original records can be designated as master copies for 
storage purposes. Electronic copies designated as master copies can serve the same 
function as original records. 
1.4.3. Electronic copies intended to replace original records must contain the same 
information as the original records, regardless of whether the electronic copies are 
designated as master or duplicate records. 

1.5. Governmental agencies should comply with all applicable requirements in the Florida 
Statutes and the Florida Administrative Code concerning the management, storage and 
destruction of public records 
1.6. Record enough information so that clarifications, interpretations, or explanations of 
the data are not required from the originator of the documentation. 
1.7. Clearly indicate the nature and intent of all documentation and all record entries. 
1.8. Link citations to SOPs and other documents by the complete name, reference or 
publication number, revision number, and revision date for the cited document, when 
applicable.  Also assign this information to internally generated SOPs. 
1.9. Retain copies of all revisions of all cited documents as part of the documentation 
archives. 

2. PROCEDURES 
2.1. Sign, initial or encode all documentation entries made to paper, electronic or other 
records with a link indicating the name and responsibility of the author making the data 
entry, clearly indicating the reason for the signature, initials or code (e.g., “sampled by”; 
“released by”; “prepared by”; “reviewed by”). 
2.2. In order to abbreviate record entries, make references to procedures written in 
internal SOPs or methodology and procedures promulgated by external sources. 

2.2.1. Document the intent to use SOPs other than the DEP SOPs, or to use allowable 
modifications to the DEP SOPs by recording the effective date of use for all such SOPs 
or modifications. 

2.2.1.1. Retain any correspondence with DEP regarding approval to use 
alternative procedures for any projects. 

2.2.2. Authorize all internal SOPs with the signatures of the quality assurance officer(s) 
and manager(s) responsible for implementation of the SOPs.  Record the dates of 
signature. 

2.3. Employ straightforward procedures for the storage of records to facilitate 
documentation tracking and retrieval of all current records and archives for purposes of 
inspection, verification, and historical reconstruction of all procedures and measurement 
data. 
2.4. Keep copies or original records of all documentation, including documentation sent to 
or received from external parties. 
2.5. Use waterproof ink for all paper documentation. 
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2.5.1. Some situations may require the use of pencil for handwritten records. For 
example, pencils are often the best choice for writing on waterproof paper in wet 
conditions. Consider making copies of handwritten records (e.g., scanning or 
photocopying) as soon as possible to ensure preservation of the original data. 

2.6. Do not erase or obliterate entry errors on paper records.  Make corrections by 
marking a line through the error so that it is still legible.  Initial or sign the marked error and 
its correction. 
2.7. Maintain electronic audit trails for all edited electronic records, if possible.  Utilize 
software that allows tracking of users and data edits, if available.  Software that prompts the 
user to double-check edits before execution is also preferred.  See FD 1200. 
2.8. Clearly link all documentation associated with a sample or measurement.  Make 
cross-references to specific documentation when necessary. 
2.9. Link final reports, data summaries, or other condensed versions of data to the 
original sample data, including those prepared by external parties. 

3. RETENTION REQUIREMENTS 
3.1. Per the DEP QA Rule, 62-160.240 & .340, F.A.C., keep all documentation archives 
for a minimum of 5 years after the date of generation or completion of the records unless 
otherwise specified in a Department contract, order, permit, or Title 62 rules. 

FD 1200. Electronic Documentation 
Handle electronic (digital) data as with any data according to applicable provisions of FD 1100. 
1. RETENTION OF AUTOMATIC DATA RECORDING PRODUCTS 

1.1. For data not directly read from the instrument display and manually recorded, retain 
all products or outputs from automatic data recording devices, such as strip chart recorders, 
integrators, data loggers, field measurement devices, computers, etc.  Store records in 
electronic, magnetic, optical, or paper form, as necessary. 

1.1.1. Retain all original, raw output data.  Ensure archiving of these data prior to 
subsequent reduction or other manipulation of the data. 

1.2. Identify output records as to purpose, analysis date and time, field sample 
identification number, etc.  Maintain clear linkage with the associated sample, other data 
source or measured medium and specific instrument used to make the measurement. 

2. ELECTRONIC DATA SECURITY 
2.1. Control levels of access to electronic data systems as required to maintain system 
security and to prevent unauthorized editing of data. 
2.2. Do not alter raw instrumentation data or original manual data records in any fashion 
without retention of the original raw data. 
2.3. Maintain secure computer networks and appropriate virus protection as warranted for 
each system design. 

3. ELECTRONIC DATA STORAGE AND DOCUMENTATION 
3.1. Store all electronic, magnetic, and optical media for easy retrieval of records. 

3.1.1. Ensure that all records can be printed to paper if needed for audit or verification 
purposes. 
3.1.2. If it is anticipated that the documentation archive will become unreadable due to 
obsolescence of a particular storage technology, retain a paper archive of the data or 
transfer to other suitable media. 
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3.2. For easy retrieval of records, link all stored data to the associated sample data or 
other data source. 
3.3. Back up all data at a copy rate commensurate with the level of vulnerability of the 
data.  Consider replicating all original data as soon as possible after origination. 

4. SOFTWARE VERIFICATION 
4.1. Ensure that any software used to perform automatic calculations conforms to 
required formulas or protocols. 
4.2. Document all software problems and their resolution in detail, where these problems 
have irretrievably affected data records or linkage.  Record the calendar date, time, 
responsible personnel, and relevant technical details of all affected data and software files.  
Note all software changes, updates, installations, etc. per the above concerns.  File and link 
all associated service records supplied by vendors or other service personnel. 

5. PROTECTION OF EQUIPMENT AND STORAGE MEDIA 
5.1. Place stationary computers, instrumentation, and peripheral devices in locations of 
controlled temperature and humidity and away from areas where the potential for fluid leaks, 
fire, falling objects, or other hazards may exist.  In the field, protect portable equipment from 
weather, excess heat or freezing, storage in closed vehicles, spillage from reagents and 
samples, etc. 
5.2. Protect storage media from deteriorating conditions such as temperature, humidity, 
magnetic fields, or other environmental hazards as above. 

6. ELECTRONIC SIGNATURES – Documents signed with electronic signatures must be consistent 
with the requirements of 62-160.405, F.A.C.: 

6.1. the integrity of the electronic signature can be assured; 
6.2. the signature is unique to the individual; 
6.3. the organization using electronic signatures has written policies for the generation 
and use of electronic signatures; and 
6.4. the organization using electronic signatures has written procedures for ensuring the 
security, confidentiality, integrity and auditability of each signature. 

FD 1300. Documentation Using Other Media 
1. UNIVERSAL REQUIREMENTS 

1.1. Handle documentation prepared using other media according to FD 1100. 
2. PROTECTION OF STORED MEDIA 

2.1. Store media such as photographs, photographic negatives, microfilm, videotape, etc. 
under conditions generally prescribed for these media by manufacturers and conducive to 
long-term storage and protection from deterioration.  See also FD 1200, section 5, above. 

FD  2000. DOCUMENTATION OF CLEANED EQUIPMENT, 
SAMPLE CONTAINERS, REAGENTS AND SUPPLIES  

When providing sample containers, preservation reagents, analyte-free water or sampling 
equipment, document certain aspects of these preparations. 
1. EQUIPMENT CLEANING DOCUMENTATION 

1.1. Document all cleaning procedures by stepwise description in an internal SOP if 
cleaning procedures in the DEP SOP have been modified for use.  Alternatively, cite the 
DEP SOP procedures in the cleaning record for the applicable equipment. 
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1.2. Record the date of cleaning.  
1.2.1. If items are cleaned in the field during sampling activities for a site, document the 
date and time when the affected equipment was cleaned.  Link this information with the 
site and the cleaning location at the site. 

1.3. Retain or make accessible any certificates of cleanliness issued by vendors 
supplying cleaned equipment or sample containers. 

1.3.1. Retain from the vendor or document for internal cleaning the following 
information for sample containers, as applicable: 

• Packing slip and cleanliness certificates from vendors 
• Container types and intended uses 
• Lot numbers or other designations for groups of containers cleaned together using the 

same reagents and procedures 
• Dates of cleaning 
• Cleaning procedures or reference to internal cleaning SOPs or DEP SOPs 
• Cleaning personnel names 
• Results of quality control analyses associated with container lots 
• Comments about problems or other information associated with container lots 

2. SAMPLING KIT DOCUMENTATION 
If supplied to a party other than internal staff, transmit to the recipient the following information 
pertaining to sampling equipment or other implements, sample containers, reagent containers, 
analyte-free water containers, reagents or analyte-free water supplied to the recipient.  

• Quantity, description and material composition of all containers, container caps or 
closures or liners for caps or closures  

• Intended application for each sample container type indicated by approved analytical 
method or analyte group(s) 

• Type, lot number, amount and concentration of preservative added to clean sample 
containers and/or shipped as additional preservative 

• Intended use for any additional preservatives or reagents provided 
• Description of any analyte-free water (i.e., deionized, organic-free, etc.) 
• Date of analyte-free water containerization 
• Date of sampling kit preparation 
• Description and material composition of all reagent transfer implements (e.g., pipets) 

shipped in the sampling kit and the analyte groups for which the implements have been 
cleaned or supplied 

• Quantity, description and material composition of all sampling equipment and pump 
tubing (including equipment supplied for filtration) and the analyte groups for which the 
equipment has been cleaned or supplied 

• Tare weight of VOC vials, as applicable (this item is necessary when EPA Method 5035 
VOC sample vials are provided for soil samples) 

3. DOCUMENTATION FOR REAGENTS AND OTHER CHEMICALS 
3.1. Keep a record of the lot numbers and inclusive dates of use for all reagents, 
detergents, solvents and other chemicals used for cleaning and sample preservation. 
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3.1.1. See FD 4000 below for documentation requirements for reagents used for field 
testing. 

FD  3000. DOCUMENTATION OF EQUIPMENT MAINTENANCE 
1. Log all maintenance and repair performed for each instrument unit, including routine 
cleaning procedures, corrective actions performed during calibrations or verifications, and 
solution or parts replacement for instrument probes. 

1.1. Include the calendar date for the procedures performed. 
1.2. Record names of personnel performing the maintenance or repair tasks. 

1.2.1. Describe any malfunctions necessitating repair or service. 
2. Designate the identity of specific instrumentation in the documentation with a unique 
description or code for each instrument unit employed.  This identifier may include a 
manufacturer name, model number, serial number, inventory number, or other unique 
identification. 
3. Retain vendor service records for all affected instruments. 
4. Record the following for rented equipment: 

• Rental date(s) 
• Equipment type and model or inventory number or other description 

5. Retain the manufacturer’s operating and maintenance instructions. 

FD  4000. DOCUMENTATION FOR CALIBRATION OF FIELD-
TESTING INSTRUMENTS AND FIELD ANALYSES 

Document acceptable instrument or measuring system calibration for each field test or analysis 
of a sample or other measurement medium. 

FD 4100. General Documentation for all Field Testing 
1. STANDARD AND REAGENT DOCUMENTATION:  Document information about standards and 
reagents used for calibrations, verifications, and sample measurements. 

1.1. Note the date of receipt, the expiration date and the date of first use for all standards 
and reagents. 

1.1.1. Document acceptable verification of any standard used after its expiration date. 
1.2. Record the concentration or other value for the standard in the appropriate 
measurement units. 

1.2.1. Note vendor catalog number and description for preformulated solutions as well 
as for neat liquids and powdered standards. 
1.2.2. Retain vendor assay specifications for standards as part of the calibration record. 

1.2.2.1. Record the grade of standard or reagent used. 
1.3. When formulated in-house, document all calculations used to formulate calibration 
standards. 

1.3.1. Record the date of preparation for all in-house formulations. 
1.4. Describe or cite the procedure(s) used to prepare any standards in-house (DEP SOP 
or internal SOP). 
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2. FIELD INSTRUMENT CALIBRATION DOCUMENTATION:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this record with 
affected sample measurements. 

2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
2.2. Designate the identity of specific instrumentation in the documentation with a unique 
description or code for each instrument unit used. 

2.2.1. Record manufacturer name, model number, and identifying number such as a 
serial number for each instrument unit. 

2.3. Record the time and date of all initial calibrations and all calibration verifications. 
2.4. Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 
2.5. Record the name of the analyst(s) performing the calibration or verification. 
2.6. Document the specific standards used to calibrate or verify the instrument or field 
test with the following information: 
• Type of standard or standard name (e.g., pH buffer) 
• Value of standard, including correct units (e.g., pH = 7.0 SU) 
• Link to information recorded according to section 1 above 
2.7. Retain manufacturers’ instrument specifications. 
2.8. Document whether successful initial calibration occurred. 
2.9. Document whether each calibration verification passed or failed. 
2.10. Document, according to records requirements of FD 3000, any corrective actions 
taken to modify instrument performance. 

2.10.1. Document date and time of any corrective actions. 
2.10.2. Note any incidence of discontinuation of use of the instrument due to calibration 
failure. 

2.11. Describe or cite the specific calibration or verification procedure performed (DEP 
SOP or internal SOP). 
2.12. Document acceptance criteria used for all verifications or cite relevant DEP FT SOP 
or internal SOP. 

3. Record all field-testing measurement data, to include the following: 
• Project name 
• Date and time of measurement or test (including time zone, if applicable) 
• Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
• Latitude and longitude of sampling source location (if required) 
• Analyte or parameter measured  
• Measurement or test sample value 
• “J” data qualifier code for estimated measurement or test sample value 
• Reporting units for the measurement 
• Initials or name of analyst performing the measurement 
• Unique identification of the specific instrument unit used for the test (see 2.2 above) 
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FD  5000. DOCUMENTATION OF SAMPLE COLLECTION, 
PRESERVATION AND TRANSPORT 

Follow these procedures for all samples.  See FD 5100 - FD 5427 below for additional 
documentation for specific sampling activities.  See the list of required and optional Forms in FD 
9000 below for documenting specific sampling and testing procedures. 
1. SAMPLE IDENTIFICATION REQUIREMENTS 

1.1. Ensure that labels are waterproof and will not disintegrate or detach from the sample 
container when wet, especially under conditions of extended submersion in ice water 
typically accumulating in ice chests or other transport containers. 
1.2. Label or tag each sample container with a unique field identification code that 
adequately distinguishes each sample according to the following criteria.  The code must 
adequately link the sample container with all of the information about the sample contained 
in the permanent field record. 

1.2.1. Link the unique field identification code to the sample source or sampling point 
identification, the date of sample collection, the time of sample collection (for maximum 
holding times equal to or less than 48 hours), the analytes of interest and the 
preservation technique. 
1.2.2. Label or tag each sample container for the following types of samples with a 
unique field identification code: 

• Quality control samples such as duplicate samples, other replicate samples or split 
samples collected for the same analyte or group of analytes 

• Field samples or quality control samples collected using a different sample collection 
technique for the same analyte or group of analytes (for example, if both a bailer and a 
pump are used to collect samples for metals analysis, label the bailer sample to 
distinguish it from the pump sample) 
1.2.3. The color, size, shape, or material composition of sample containers and caps 
cannot substitute for the information required in 1.2.1. – 1.2.2. Above.  
1.2.4. The unique field identification code and any other information included on the 
container label or tag must allow the analyzing laboratory to independently determine the 
sample collection date, the sample collection time (for maximum holding times < 48 
hours), the sample preservation and the analytical tests to be performed on each 
container or group of containers. 

1.3. Attach the label or tag so that it does not contact any portion of the sample that is 
removed or poured from the container. 
1.4. Record the unique field identification code on all other documentation associated 
with the specific sample container or group of containers. 

2. GENERAL REQUIREMENTS FOR SAMPLING DOCUMENTATION:  Record the following information 
for all sampling: 

2.1. Names of all sampling team personnel on site during sampling 
2.2. Date and time of sample collection (indicate hours and minutes) 

2.2.1. Use 24-hour clock time or indicate A.M. and P.M. 
2.2.2. Note the exact time of collection for individual sample containers for time-
sensitive analyses with a maximum holding time of 48 hours of less. 

2.3. Ambient field conditions, to include, but not limited to information such as weather, 
tides, etc. 
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2.4. Comments about samples or conditions associated with the sample source (e.g., 
turbidity, sulfide odor, insufficient amount of sample collected) 
2.5. Specific description of sample location, including site name and address 

2.5.1. Describe the specific sampling point (e.g., monitoring well identification number, 
outfall number, station number, etc.). 
2.5.2. Determine latitude and longitude of sampling source location (if required). 
2.5.3. Locate sampling points on scaled maps or drawings where applicable. 

2.6. Record the unique field identification code for each sample container and parameters 
to be analyzed, per section 1 above.  The code must adequately link the sample container 
or group of containers with all of the information about the sample contained in the 
permanent field record. 
2.7. Number of containers collected for each unique field identification code 
2.8. Analytes/analyte groups collected  
2.9. Matrix sampled 
2.10. Type of field sample collected, such as grab, composite or other applicable 
designation. 
2.11. Field-testing measurement data: 

2.11.1. See FD 4000 above for specific details. 
2.12. Calibration records for field-testing equipment 

2.12.1. See FD 4000 above for specific details. 
2.13. Preservation for each container 

2.13.1. Indicate whether samples are chemically preserved on-site by the sampling team 
or, alternatively, were collected in prepreserved (predosed) containers. 
2.13.2. Indication of any tests performed in the field to determine the presence of 
analytical interferences in the sample.  
2.13.3. Indication of any treatments of samples performed in the field to eliminate or 
minimize analytical interferences in the sample.  
2.13.4. See FD 5100, section 1. 

2.14. Purging and sampling equipment used, including the material composition of the 
equipment and any expendable items such as tubing. 
2.15. Types, number, collection location and collection sequence of quality control 
samples 

2.15.1. Include a list of equipment that was rinsed to collect any equipment blanks. 
2.16. Use of fuel powered vehicles and equipment 
2.17. Number of subsamples and amount of each subsample in any composite samples 

2.17.1. Include sufficient location information for the composite subsamples per 2.4 
above. 

2.18. Depth of all samples or subsamples 
2.19. Signature(s) or initials of sampler(s) 

3. SAMPLE TRANSMITTAL RECORDS:  Transmit the following information to the analytical 
laboratory or other receiving party.  Link transmittal records with a given project and retain all 
transmittal records. 
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• Site name and address – Note: Client code is acceptable if samples are considered 
sensitive information and if the field records clearly trace the code to a specified site 
and address. 

• Date and time of sample collection 
• Name of sampler responsible for sample transmittal 
• Unique field identification codes for each sample container 
• Total number of samples 
• Required analyses 
• Preservation protocol 
• Comments about sample or sample conditions 
• Identification of common carrier (if used) 

4. SAMPLE TRANSPORT 
4.1. If shipping transmittal forms in the transport containers with the samples, place the 
forms in a waterproof enclosure and seal. 
4.2. For common carrier shipping, seal transport containers securely with strapping tape 
or other means to prevent lids from accidentally opening. 

4.2.1. Keep all shipping bills from common carriers with archived transmittal records. 
5. ANCILLARY FIELD RECORDS:  Link any miscellaneous or ancillary records (photographs, 
videotapes, maps, etc.) to specific sampling events such that these records are easily traceable 
in the data archives associated with the project, sampling date and sample source(s). 

FD 5100. Documentation Specific To Aqueous Chemistry 
Sampling 

1. SAMPLE PRESERVATION:  Document preservation of all samples according to the following 
instructions. 

1.1. List the chemical preservatives added to the sample. 
1.2. Record the results of pH verification performed in the field, including the pH value of 
the sample (if applicable).  Note any observations about changes in the sample as a result 
of adding preservative to the sample or mixing the sample with the preservative. 
1.3. Record the amount of preservative added to samples and the amount of any 
additional preservative added.  The amount dosed into sample containers supplied with 
premeasured preservatives must also be recorded. 

1.3.1. For documentation of procedures for preservation for routine samples, cite DEP 
SOPs or internal SOPs for this information. 
1.3.2. Record instances of deviation from preservation protocols found in SOPs when 
non-routine or problematic samples are collected. 

1.4. Record the use of ice or other cooling method, when applicable. 
1.5. Record the filtration of the sample, if applicable, and include: 
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• Design type and material construction of filter 
• Filter pore size 
• Date and time of filtration of the sample 

2. GROUNDWATER SAMPLING 
2.1. Record or establish a documentation link to the following information for all samples.  
See form FD 9000-24 for an example documentation format. See section 3 below for in-
place plumbing: 
• Well casing composition and diameter of well casing 
• A description of the process and the data used to design the well 
• The equipment and procedure used to install the well 
• The well development procedure 
• Pertinent lithologic or hydrogeologic information 
• Ambient conditions at the wellhead or sampling point that are potential sources of 

unrepresentative sample contamination 
• Water table depth and well depth 
• Calculations used to determine purge volume 
• Total amount of water purged 
• Date well was purged 
• Purging equipment used  
• Sampling equipment used 
• Well diameter 
• Total depth of well 
• Depth to groundwater 
• Volume of water in the well 
• Purging method 
• Placement depth of tubing or pump intake 
• Depth and length of screened interval  
• Times for beginning and ending of purging 
• Total volume purged 
• Times of stabilization parameter measurements 
• Purging rate, including any changes in rate 
• Temperature measurements 
• pH measurements 
• Specific conductance measurements 
• Dissolved oxygen measurements 
• Turbidity measurements 
• Site or monitoring well conditions impacting observed dissolved oxygen and turbidity 

measurements 
• Color of groundwater 
• Odor of groundwater 
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2.2. Record the following for Water Level and Purge Volume Determination (FS 2211): 
• Depth to groundwater 
• Total depth of well 
• Length of water column 
• Well diameter 
• Volume of water in the well 
• Volume of pump 
• Tubing diameter 
• Length of tubing 
• Volume of flow cell 
• Volume in the pumping system 
2.3. Record the following for Well Purging (FS 2212) 
• Calculations for pumping rates, including any changes in rates 
• Flow meter readings 
• Volume of water purged 
• Placement depth of tubing or pump intake 
• Depth and length of screened interval 
• Time needed to purge one (1) well volume or purging equipment volume 
• Well volumes or purging equipment volumes purged 
• Temperature measurements 
• pH measurements 
• Specific conductance measurements 
• Dissolved oxygen measurements 
• Turbidity measurements 
• Purging rate, including any changes in rate 
• Drawdown in the well 

3. IN-PLACE PLUMBING SOURCES INCLUDING DRINKING WATER SYSTEMS  
3.1. Record the following for all samples: 
• Plumbing and tap material construction (if known) 
• Flow rate at which well was purged 
• Amount of time well was allowed to purge 
• Flow rate at time of sample collection 
• Public water system identification number (if applicable) 
• Name and address of water supply system and an emergency phone number for 

notification of sample results (if applicable) 
4. SURFACE WATER SAMPLING 

• Sample collection depth 
• Beginning and ending times (24 hr) for timed composite sampling 
• Type of composite (e.g., flow-proportioned, continuous, etc.) 

5. WASTEWATER SAMPLING 
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• Beginning and ending times (24 hr) for timed composite sampling 
• Type of composite (e.g. flow-proportioned, continuous, etc.) 

FD 5120. RECORDS FOR NON-AQUEOUS ENVIRONMENTAL SAMPLES 
Document the following information for all samples when using the indicated procedures. 

FD 5130. DOCUMENTATION SPECIFIC TO SOIL SAMPLING (FS 3000) 
1. GENERAL SOIL SAMPLING 

• Sample collection depth 
• Areal location of sample 
• Sample collection device 

2. Sampling for Volatile Organic Compounds (VOC) per EPA Method 5035 
• Tare weight of VOC sample vial (if applicable) 
• Weight of sample (if applicable) 

FD 5140. DOCUMENTATION SPECIFIC TO SEDIMENT SAMPLING (FS 4000) 
1. General Sediment Sampling 

• Sample collection depth 
• Areal location of sample 
• Sample collection device 

2. Sampling for Volatile Organic Compounds (VOC) per EPA Method 5035 
• Tare weight of VOC sample vial (if applicable) 
• Weight of sample (if applicable) 

FD 5200. Documentation Specific to Waste Sampling (FS 5000) 
1. DRUM SAMPLING 

1.1. Record the following information for each drum: 
• Type of drum and description of contents  
• Drum number, if applicable 
• Terrain and drainage condition 
• Shape, size and dimensions of drum 
• Label wording or other markings 
• Dimensional extent of leaks or spills associated with the drum 
• Drum location (or location map) 
1.2. Record the following information for the drum sample(s): 
• Description of phases, colors, crystals, powders, sludges, etc.  
• Stratified layers sampled, including aliquot amounts for composites, if applicable 
1.3. Record the following for field testing results on opened drums and drum samples: 
• Background readings for OVA meters 
• Sample readings for OVA meters 
• Type of OVA probe 
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• Radiation background reading and sample radiation reading 
• Type of radiation monitor used 
• Oxygen and LEL readings from container opening 
• Water reactivity results 
• Specific gravity 
• PCB test results 
• Water solubility results 
• pH of aqueous wastes 
• Results of chemical test strips 
• Ignitability results 
• Results of other chemical hazard test kits 
• Miscellaneous comments for any tests 

2. Documentation for Tanks 
2.1. Record the following information for the tank: 
• Type of tank, tank design and material of construction of tank 
• Description of tank contents and markings 
• Tank number or other designation, if applicable 
• Terrain and drainage condition 
• Shape, size and dimensions of tank 
• Label or placard wording or other markings 
• Dimensional extent of leaks or spills associated with the tank 
• Tank location (or location map) 
2.2. Record the following information for the tank sample(s): 
• Description of phases, colors, crystals, powders, sludges, etc. 
• Stratified layers sampled, including aliquot amounts for composites, if applicable 
2.3. Record the following for field testing results on opened tanks and tank samples: 
• Background readings for OVA meters 
• Sample readings for OVA meters 
• Type of OVA probe 
• Radiation background reading and sample radiation reading 
• Type of radiation monitor used 
• Oxygen and LEL level from container opening 
• Water reactivity results 
• Specific gravity 
• PCB test results 
• Water solubility results 
• pH of aqueous wastes 
• Results of chemical test strips 
• Ignitability results 
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• Results of other chemical hazard test kits 
• Miscellaneous comments for any tests 

3. DOCUMENTATION FOR WASTE LEACHATE AND WASTE SUMP SAMPLES 
3.1. Document information specific to leachate and sump sampling according to the 
documentation requirements for the respective DEP SOPs employed to collect samples (FS 
2100, FS 2200, FS 4000, FS 5100 and FS 5200).   

4. DOCUMENTATION FOR WASTE PILE SAMPLES 
4.1. Document information specific to waste pile sampling according to associated 
regulatory requirements for the project.   

5. DOCUMENTATION FOR WASTE IMPOUNDMENT AND WASTE LAGOON SAMPLES 
5.1. Document information specific to impoundment and lagoon sampling according to 
the documentation requirements for the respective DEP SOPs employed to collect samples 
(FS 2100, FS 4000, FS 5100, and FS 5200).  

FD 5300. Documentation for Biological Sampling 
The following SOP sections list required documentation items for specific biological sampling 
procedures, as indicated. 

FD 5310. DOCUMENTATION FOR BIOLOGICAL AQUATIC HABITAT CHARACTERIZATION 
Minimum documentation required for biological habitat characterization and sampling is listed 
below according to requirements as specified in the indicated sampling and field-testing DEP 
SOPs. 

FD 5311. Physical/Chemical Characterization for Biological Sampling (FT 3001) 
1. Record the following information or use the optional Physical/Chemical Characterization 
Field Sheet (Form FD 9000-3).  Note that some items may not apply to all water body types: 

• Submitting agency code 
• Submitting agency name 
• STORET station number 
• Sample date 
• Sample location including county 
• Field identification 
• Receiving body of water 
• Time of sampling 
• Percentage of land-use types in the watershed that drain to the site 
• Potential for erosion within the portion of the watershed that affects the site 
• Local non-point-source pollution potential and obvious sources 
• Typical width of 100-meter section of river or stream 
• Size of the system or the size of the sample area within the system (lake, wetland, or 

estuary) 
• Three measurements of water depth across the typical width transect  
• Three measurements of water velocity, one at each of the locations where water depth 

was measured 
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• Vegetated riparian buffer zone width on each side of the stream or river or at the least 
buffered point of the lake, wetland or estuary 

• Presence of artificial channelization in the vicinity of the sampling location (stream or 
river) 

• Description of state of recovery from artificial channelization 
• Presence or absence of impoundments in the area of the sampling location 
• Vertical distance from the current water level to the peak overflow level 
• Distance of the high water mark above the stream bed 
• Observed water depth at high water mark location 
• Percentage range that best describes the degree of shading in the sampling area 
• Any odors associated with the bottom sediments 
• Presence or absence of oils in the sediment 
• Any deposits in the area, including the degree of smothering by sand or silt 
• Depth of each water quality measurement 
• Temperature 
• pH 
• Dissolved oxygen 
• Specific conductance 
• Salinity 
• Secchi depth 
• Type of aquatic system sampled 
• Stream magnitude (order designation) 
• Description of any noticeable water odors 
• Term that best describes the relative coverage of any oil on the water surface 
• Term that best describes the amount of turbidity in the water 
• Term that best describes the color of the water 
• Weather conditions during the time of sampling 
• Any other conditions/observations that are helpful in characterizing the site 
• Note any evidence of recent vegetation management 
• Relative abundances of periphyton, fish, aquatic macrophytes and iron/sulfur bacteria 
• List and map of dominant vegetation observed 
• Sampling team designation 
• Signature(s) of sampler(s) 
• Signature date 

2. For streams and rivers, draw a grid sketch of the site (optionally, use Form FD 9000-4), 
showing the location and amount of each substrate type (as observed by sight or touch).  Using 
the grid sketch, count the number of grid spaces for each substrate type.  Divide each of these 
numbers by the total number of grid spaces contained within the site sketch.  Record this 
percent coverage value for each substrate type.  If the substrates are sampled, record the 
number of times each substrate is sampled by an indicated method. 
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3. Photographs of the sampling area are also useful tools for documenting habitat conditions 
and identifying station location. 

FD 5312. Stream and River Biological Habitat Assessment Records (FT 3100) 
1. Record the following information, using required Form FD 9000-5, Stream/River Habitat 
Assessment Field Sheet: 

• Submitting organization name and/or code 
• STORET station number 
• Assessment date 
• Sampling location including county 
• Field identification 
• Receiving body of water 
• Time of sampling upon arrival at the site 

2. Additionally record the following: 
• Substrate diversity score 
• Substrate availability score 
• Water velocity score 
• Habitat smothering score 
• Artificial channelization score 
• Bank stability score for each bank 
• Riparian buffer zone width score for each bank 
• Riparian zone vegetation quality score for each bank 
• Primary habitat components score 
• Secondary habitat components score 
• Habitat assessment total score 
• Additional comments and observations 
• Signatures 

3. Record the following information or use optional Form FD 9000-4, Stream/River Habitat 
Sketch Sheet for each 100-meter segment assessed. 
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• Link to the waterbody name, location of 100-meter segment, analyst name(s) and date 
of the assessment 

• Code, symbol or icon used to map each substrate observed in the segment 
• Proportionate sketch or map of the abundance of each habitat (substrate) observed in 

the 100-meter segment, oriented to the direction of flow 
• Location of velocity measurements taken within the segment 
• Location of habitats smothered by sand or silt 
• Location of unstable, eroding banks 
• Locations along the segment where the natural, riparian vegetation is altered or 

eliminated 
• Plant taxa observed 
• Additional notes and observations 

FD 5313. Lake Biological Habitat Assessment Records (FT 3200) 
1. Document the following information using required Form FD 9000-6 Lake Habitat 
Assessment Field Sheet: 

• STORET station number 
• Sampling date 
• Sampling location including lake name 
• Eco-region 
• Field identification number 
• County name 
• Lake size 
• Features observed 
• Description of the hydrology of the system (water residence time) 
• Lake water color 
• Secchi depth score 
• Vegetation quality score 
• Stormwater inputs score 
• Bottom substrate quality score 
• Lakeside adverse human alterations score 
• Upland buffer zone score 
• Adverse watershed land use score 
• Habitat assessment total score 
• Additional comments and observations 
• Name and Signature of analyst 

FD 5320. BIOLOGICAL AQUATIC COMMUNITY SAMPLING RECORDS (FS 7000) 
Minimum documentation required for biological sampling for procedures described in FS 7000 is 
listed below according to requirements as specified in the indicated sampling DEP SOPs. 
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FD 5321. Periphyton Sampling Records (FS 7200) 
For each sample, record the following: 

• Station sampled 
• Date collected 

FD 5322. Qualitative Periphyton Sampling Records (FS 7220) 
Complete the Physical/Chemical Characterization Field Sheet (Form FD 9000-3), Stream/River 
Habitat Sketch Sheet (Form FD 9000-4) or site map and Stream/River Habitat Assessment 
Field Sheet (Form FD 9000-5), as appropriate for the water body sampled (see FT 3000 – FT 
3100).  Other customized formats may be used to record the information prompted on forms FD 
9000-3 and FD 9000-4. 

FD 5323. Rapid Periphyton Survey Records (FS 7230) 
For each 100-meter reach surveyed, record the following information or use optional Form FD 
9000-25, Rapid Periphyton Survey Field Sheet: 

• Site or waterbody name 
• Survey date 
• Name(s) of analyst(s) 
• Transect mark number (10-meter segment within the 100-meter reach, 0-100) 
• Transect point (1 – 9) 
• Algal thickness rank (per FS 7230 procedure) 
• Canopy cover (per FS 7230 procedure) 
Indication of whether or not a periphyton sample was collected 
• Bottom visibility (Secchi depth) 
• Number of points with ranks 4, 5, or 6 
• Total number of points assessed (out of 99) 
• Percent of points with ranks 4, 5, or 6 
• Additional comments or observations 

FD 5324. Lake Vegetation Index Records (FS 7310) [moved to LVI 1110] 

FD 5325. Rapid Bioassessment (Biorecon) Records (FS 7410) [moved to BRN 
1110] 

FD 5326. Stream Condition Index (D-frame Dipnet) Sampling Records (FS 7420) 
[moved to SCI 1110] 

FD 5327. Sediment Core Biological Grab Sampling Records (FS 7440) 
Record the sampling location of site grab core samples. 

FD 5328. Sediment Dredge Biological Grab Sampling Records (FS 7450) 
Record the sampling location of site grab dredge samples. 
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FD 5329. Lake Condition Index (Lake Composite) Sediment Dredge Biological Grab 
Sampling Records (FS 7460) 

Record the following: 
• Sampling date 
• Lake name 
• Sampling equipment used 
• Comments and observations 
• Dredge drop number (1 – 12) 
• Sampling depth for each drop number 
• Sampling location of site grab dredge sample for each drop (include lake sector map) 
• Sediment type(s) in grab dredge sample for each drop (typical choices are sand, 

silt/clay, CPOM [course particulate organic matter], muck, SAV [submerged aquatic 
vegetation]) 

• Location of any water quality measurements 

FD 53210. Phytoplankton Sampling Records (FS 7100) [NEW] 
For each sample, record the following (on field sheet and sample container): 

• Site or waterbody name 
• County 
• Date and time collected 
• Record the method of collection (direct grab versus with an intermediate sampling 

device) 
• Sample depth 
• Indicate whether phytoplankton was collected during bloom conditions.   
• If bloom scum sample, indicate if a surface scum sample or a scum sample core is 

collected.   
• If bloom sample, indicate analysis to be conducted (algal enumeration, identification, or 

biomass, or toxin analysis) 

FD 53211. Algal Mat Sampling Records for Taxonomic Identification or Toxin 
Analysis (FS 7240)  

For each sample, record the following (on field sheet and sample container): 
• Site or waterbody name 
• County 
• Date  and time collected 
• Thickness of the algal mat from the top of the mat to the surface of the substrate to 

which it is attached  
• Analysis to be conducted (taxonomic identification, toxin analysis, biomass,etc) 
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FD 53212. Stream and River Linear Vegetation Survey Sampling Records (FS 7320)  
Record the following or use optional DEP Form FD 9000-32 (Linear Stream Vegetation Survey 
sheet) 

• Sampling date 
• Waterbody name 
• County  
• STORET number  
• Name of sampler(s) 
• List of the plant species observed in the water for each 10m sampling unit.   
• Notation of dominant taxa or lack of dominant for each 10m sampling unit. 
• Total macrophyte abundance for each 10m sampling unit, using the following categories: 

0-5%, >5<10%, >10<25%, >25<50%, >50%.   
 
 

FD 53213. Vegetation Wetland Condition Index Sampling Records (FS 7330)  
Record the information required in FD 5311 and complete a site map/sketch for the wetland 
sampled.  
Record the following or use optional DEP Form FD 9000-33 (Vegetation Wetland Condition 
Index Field Sheet) 

• Sampling date  
• Wetland name and wetland type 
• Transect name for each transect (direction-N,S, E, or W) 
• Geographic coordinates (latitude, longitude) for starting and ending points of the 4 

transects 
• County  
• Name(s) of samplers  
• A list of the plant species identified for each 5 m quadrat within each transect 
• An indication, included on the list of species, for each plant species for which a 

specimen was collected.   
• A unique code for each unknown, included on the list of species. Fill in the correct name 

once the plant has been identified.   

FD 53214. Macroinvertebrate Wetland Condition Index Sampling Records (FS 7470)  
Record the information required in FD 5311 and complete a site map/sketch for the wetland 
sampled. Record the following for each sample:  

• Sampling date  
• Wetland name and wetland type 
• County  
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• Name(s) of samplers  
• Number of sweeps for each major vegetation zone  
• Total number of containers per sample  

FD  6000. QUALITY CONTROL DOCUMENTATION 
1. Document all field quality control samples in the permanent field records. 
2. At a minimum, record the following information: 

• The type, time and date that the quality control sample was collected; and 
• The preservative(s) (premeasured or added amount) and preservation checks 

performed. 
3. If blanks are collected/prepared by the field organization, maintain records of the following: 

• Type of analyte-free water used; 
• Source of analyte-free water (include lot number if commercially purchased); 
• A list of the sampling equipment used to prepare the blank. 
If items above are specified in an internal SOP, you may reference the SOP number and 
revision date in the field notes.  Note any deviations to the procedure in the field notes. 

4. For trip blanks, record the following: 
• Date and time of preparation 
• Storage conditions prior to release to the sample collecting organization 
• Type of analyte-free water used 
• Source and lot number (if applicable) of analyte-free water 

4.1. Include trip blank information in the sampling kit documentation per FD 2000, 
section 2. 

5. For duplicates, record the technique that was used to collect the sample. 
6. For split samples, identify the method used to collect the samples and the source(s) of the 
sample containers and preservatives. 

FD  7000. LEGAL OR EVIDENTIARY DOCUMENTATION 
1. Scope:  The use of legal or evidentiary Chain-of-Custody (COC) protocols is not usually 
required by DEP, except for cases involving civil or criminal enforcement.  Do not use these 
procedures for routine sampling for compliance, for example, unless evidentiary custody 
protocols are specifically mandated in a permit or other legal order or when required for 
enforcement actions. 
2. General Procedural Instructions 

2.1. Follow applicable requirements in FD 1000 – FD 5000 for all evidence samples. 
2.2. Establish and maintain the evidentiary integrity of samples and/or sample containers.  
Demonstrate that the samples and/or sample containers were handled and transferred in 
such a manner as to eliminate possible tampering. 

2.2.1. Document and track all time periods and the physical possession and storage of 
sample containers and samples from point of origin through the final analytical result and 
sample disposal. 
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FD 7100. General Requirements for Evidentiary Documentation 
1. CHAIN OF CUSTODY RECORDS:  Use the Chain-of-Custody (COC) records to establish an 
intact, contiguous record of the physical possession, storage, and disposal of sample 
containers, collected samples, sample aliquots, and sample extracts or digestates.  For ease of 
discussion, the above-mentioned items are referred to as “samples”. 

1.1. Account for all time periods associated with the physical samples. 
1.2. Include signatures of all individuals who physically handle the samples. 

1.2.1. The signature of any individual on any record that is designated as part of the 
Chain-of-Custody is their assertion that they personally handled or processed the 
samples identified on the record. 
1.2.2. Denote each signature with a short statement that describes the activity of the 
signatory (e.g., “sampled by”, “received by”, “relinquished by”, etc.). 
1.2.3. In order to simplify recordkeeping, minimize the number of people who physically 
handle the samples. 

2. CONSOLIDATION OF RECORDS:  The COC records need not be limited to a single form or 
document.  However, limit the number of documents required to establish COC, where practical, 
by grouping information for related activities in a single record.  For example, a sample 
transmittal form may contain both certain field information and the necessary transfer 
information and signatures for establishing delivery and receipt at the laboratory. 
3. LIABILITY FOR CUSTODY DOCUMENTATION:  Ensure appropriate personnel initiate and 
maintain sample chain-of-custody at specified times. 

3.1. Begin legal chain-of-custody when the precleaned sample containers are dispatched 
to the field. 

3.1.1. Omit the transmittal record for precleaned sample containers if the same party 
provides the containers and collects the samples. 

3.2. Sign the COC record upon relinquishing the prepared sample kits or containers. 
3.3. Sign the COC record upon receipt of the sample kits or containers. 
3.4. Thereafter, ensure that all parties handling the samples maintain sample custody 
(i.e., relinquishing and receiving) and documentation until the samples or sampling kits are 
relinquished to a common carrier. 

3.4.1. The common carrier should not sign COC forms. 
3.4.2. Indicate the name of the common carrier in the COC record, when used.  Retain 
shipping bills and related documents as part of the record. 
3.4.3. Ensure that all other transferors and transferees releasing or accepting materials 
from the common carrier sign the custody record. 

3.5. Chain-of-custody is relinquished by the party who seals the shipping container and is 
accepted by the party who opens it. 

3.5.1. Indicate the date and time of sealing of the transport container for shipment.  
3.5.2. See FD 7200, section 3 below regarding the use of custody seals. 

4. SAMPLE SHIPPING OR TRANSPORTING 
4.1. Affix tamper-indicating custody seals or evidence tape before shipping samples. 

4.1.1. Seal sample container caps with tamper-indicating custody seals or evidence 
tape before packing for shipping or transport. 
4.1.2. Seal sample transport or shipping containers with strapping tape and tamper-
indicating custody seals or evidence tape. 
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4.1.3. If the same party collects then possesses (or securely stores), packs and 
transports the samples from time of collection, omit any use of custody seals or evidence 
tape. 

4.2. Keep the COC forms with the samples during transport or shipment.  Place the COC 
records in a waterproof closure inside the sealed ice chest or shipping container. 

FD 7200. Required Documentation for Evidentiary Custody 
1. GENERAL CONTENT REQUIREMENTS:  Document the following in COC tracking records by 
direct entry or linkage to other records: 

• Time of day and calendar date of each transfer or handling procedure 
• Signatures of transferors, transferees and other personnel handling samples 
• Location of samples (if stored in a secured area) 
• Description of all handling procedures performed on the samples for each time and date 

entry recorded above 
• Storage conditions for the samples, including chemical preservation and refrigeration or 

other cooling 
• Unique identification for all samples 
• Final disposition of the physical samples 
• Common carrier identity and related shipping documents 

2. DOCUMENTATION CONTENT FOR SAMPLE TRANSMITTAL 
Provide a Chain-of-Custody record for all evidentiary samples and subsamples that are 
transmitted or received by any party.  Include the following information in the COC record of 
transmittal: 

• Sampling site name and address 
• Date and time of sample collection 
• Unique field identification code for each sample source and each sample container 
• Names of personnel collecting samples 
• Signatures of all transferors and transferees 
• Time of day and calendar date of all custody transfers 
• Clear indication of number of sample containers 
• Required analyses by approved method number or other description 
• Common carrier usage 
• Sample container/preservation kit documentation, if applicable 

3. CHAIN-OF-CUSTODY SEALS:  If required, affix tamper-indicating evidence tape or seals to all 
sample, storage and shipping container closures when transferring or shipping sample container 
kits or samples to another party. 

3.1. Place the seal so that the closure cannot be opened without breaking the seal. 
3.2. Record the time, calendar date, and signatures of responsible personnel affixing and 
breaking all seals for each sample container and shipping container. 
3.3. Affix new seals every time a seal is broken until continuation of evidentiary custody is 
no longer required. 
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FD 7300. Documenting Controlled Access to Evidence Samples 
Control and document access to all evidentiary samples and subsamples with adequate 
tracking.  Documentation must include records about each of the activities and situations listed 
below, when applicable to sample evidence, and must track the location and physical handling 
of all samples by all persons at all times.  See FS 1000 for additional discussion about 
procedures for handling evidence samples. 
1. Limit the number of individuals who physically handle the samples as much as practicable. 
2. When storing samples and subsamples, place samples in locked storage (e.g., locked 
vehicle, locked storeroom, etc.) at all times when not in the possession or view of authorized 
personnel. 
3. Alternatively, maintain restricted access to facilities where samples are stored.  Ensure that 
unauthorized personnel are not able to gain access to the samples at any time. 
4. Do not leave samples in unoccupied motel or hotel rooms or other areas where access 
cannot be controlled by the person(s) responsible for custody without first securing samples and 
shipping or storage containers with tamper-indicating evidence tape or custody seals. 

FD 7400. Documenting Disposal of Evidence Samples 
1. Dispose of the physical samples only with the concurrence of the affected legal authority, 
sample data user, and/or submitter/owner of the samples. 
2. Record all conditions of disposal and retain correspondence between all parties concerning 
the final disposition of the physical samples. 
3. Record the date of disposal, the nature of disposal (i.e., sample depleted, sample flushed 
into sewer, sample returned to client, etc.), and the name of the individual who performed the 
disposal.  If samples are transferred to another party, document custody transfer in the same 
manner as other transfers (see FD 7000 – FD 7200). 

FD  8000. (RESERVED) 

FD  9000. FORMS 
The following forms to facilitate documentation of sampling and field-testing are incorporated at 
62-160.800, F.A.C. These forms are presented in both required and optional, example formats 
(see below).  The forms do not include all documentation required by FD 1000 or other DEP 
SOPs. The use of certain forms is required, as indicated below.  Customize the indicated 
optional forms as needed.  These forms are available as separate document files at the DEP 
website. Instructions for completing forms are found in the DEP SOPs indicated in parentheses 
after the listed form. 
 
The following required forms must be used to record information associated with specific DEP 
SOPs: 

• Form FD 9000-5 Stream/River Habitat Assessment Field Sheet (FT 3000)  
• Form FD 9000-6 Lake Habitat Assessment Field Sheet (FT 3000) 
• Form FD 9000-34 Stream Habitat Assessment Training Checklist and Event Log (FA 

1000 & FT 3000) 
• Form FD 9000-35 Stream Condition Index Training Checklist and Event Log (SCI 1000) 
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The following forms are not required, but provide example formats that can be used to record 
information associated with specific DEP SOPs: 
 

• Form FD 9000-1 Biorecon Field Sheet (FS 7000) 
• Form FD 9000-3 Physical/Chemical Characterization Field Sheet (FT 3000) 
• Form FD 9000-4 Stream/River Habitat Sketch Sheet (FT 3000) 
• Form FD 9000-24 Groundwater Sampling Log (FS 2200) 
• Form FD 9000-25 Rapid Periphyton Survey Field Sheet (FS 7000) 
• Form FD 9000-27 Lake Vegetation Index Data Field Sheet (LVI 1000) 
• Form FD 9000-31 Lake Observation Field Sheet (FT 3000) 
• Form FD 9000-32 Linear Stream Vegetation Survey Form (FS 7000) 
• Form FD 9000-33 Wetland Condition Index Vegetation Field Form (FS 7000) 
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FQ 1000. FIELD QUALITY CONTROL REQUIREMENTS 
Field quality control measures monitor the sampling event to ensure that the collected samples 
are representative of the sample source. 
Field-collected blanks must demonstrate that the collected samples have not been 
contaminated by: 

• The sampling environment 
• The sampling equipment 
• The sample container 
• The sampling preservatives 
• Sample transport 
• Sample storage 

FQ 1100. Sample Containers 
Sample containers must be free from contamination by the analytes of interest or any interfering 
constituents and must be compatible with the sample type. 

FQ 1200. Sampling Operations 
1. When collected, analyze all quality control samples for the same parameters as the 
associated samples. 

1.1. When collected, collect blanks for the following parameter groups and tests: 
• Volatile Organics 
• Extractable Organics 
• Metals 
• Ultratrace Metals 
• Inorganic Nonmetallics 
• Radionuclides 
• Petroleum Hydrocarbons and Oil & Grease 
• Volatile Inorganics 
• Aggregate Organics except Biochemical Oxygen Demand 

1.2. Blanks are not required for: 
• Microbiological (all types) 
• Toxicity 
• Field parameters such as pH, Specific Conductance, Residual Chlorine, 

Temperature, Light Penetration, Dissolved Oxygen, ORP and Salinity 
• Radon 
• Algal Growth Potential 
• Biological Community 
• Physical and Aggregate Properties 
• Biochemical Oxygen Demand 
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2. Preserve, transport, document and handle all quality control samples as if they were 
samples.  Once collected, they must remain with the sample set until the laboratory has 
received them. 
3. Except for trip blanks, prepare all quality control samples on-site in the field. 

3.1. Do not prepare precleaned equipment blanks in advance at the base of operations. 
3.2. Do not prepare field-cleaned equipment blanks after leaving the sampling site. 

4. Perform and document any field QC measures specified by the analytical method (such as 
trip blanks for volatile organics). 

FQ 1210. QUALITY CONTROL BLANKS 
Collect field quality control blanks to monitor the sample collection process, decontamination 
procedures, quality of sample preservatives and sample storage and transport conditions, to 
help ensure that samples are representative of the sampling source and have not been 
artificially contaminated by the sample collection process. 

FQ 1211. Precleaned Equipment Blanks 
1. USE:  Monitors on-site sampling environment, sampling equipment decontamination, sample 
container cleaning, the suitability of sample preservatives and analyte-free water, and sample 
transport and storage conditions for water, waste, soil, or sediment samples. 
2. Collect these blanks using sampling equipment that has been brought to the site precleaned 
and ready for use. The cleaning procedures used for the blank collection must be identical to 
those used for the field sample collection. 
3. Collect these blanks before the equipment set has been used.  
4. Prepare equipment blanks by rinsing the sampling equipment set with the appropriate type 
of analyte-free water and collecting the rinse water in appropriate sample containers (see FQ 
1100). 

FQ 1212. Field-Cleaned Equipment Blanks 
1. USE:  Monitors on-site sampling environment, sampling equipment decontamination, sample 
container cleaning, the suitability of sample preservatives and analyte-free water, and sample 
transport and storage conditions. 
2. Collect these blanks using sampling equipment that has been cleaned in the field (i.e., 
between sampling points).  The cleaning procedures used for the blank collection must be 
identical to those used for the field sample collection. 
3. Prepare field-cleaned equipment blanks immediately after the equipment is cleaned in the 
field and before leaving the sampling site. 
4. Prepare equipment blanks by rinsing the sampling equipment set with the appropriate type 
of analyte-free water and collecting the rinse water in appropriate sample containers (see FQ 
1100). 

4.1. For intermediate sampling devices or equipment, site-water rinsing is defined as the 
decontamination step, if this is the only cleaning that will be performed on the equipment 
prior to collecting the sample.  

4.1.1. In this case, collect the equipment blank after rinsing the intermediate device 3 
times with site water 
4.1.2. Follow the site-water rinses with 3 rinses using analyte-free water.  
4.1.3. Collect the equipment blank with a subsequent rinse of the device using 
additional analyte-free water to collect sufficient blank volume. 
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FQ 1213. Trip Blanks 
1. USE:  Monitors sample container cleaning, the suitability of sample preservatives and 
analyte-free water, and sample transport and storage conditions. 
2. The organization that is providing the VOC vials must provide the trip blanks by filling two or 
more VOC vials with analyte-free water and preservatives (if needed). 

2.1. To prevent degradation of the trip blank, long-term storage of prepared trip blanks is 
not recommended.  

3. These blanks are applicable if samples are to be analyzed for volatile constituents (volatile 
organics, methyl mercury, etc.) in water, waste, soils, or sediments. 
4. Place a set of trip blanks in each transport container used to ship/store empty VOC vials.  
They must remain with the VOC vials during the sampling episode and must be transported to 
the analyzing laboratory in the same shipping or transport container(s) as the VOC samples. 

4.1  When samples from more than one site are transported in the same ice chest, the 
same trip blank may be used for all of the samples, provided all samples and the trip blank 
are analyzed at the same lab. 

5. Trip blanks must be opened only by the laboratory after the blank and associated samples 
have been received for analysis.  The trip blank must be analyzed by the method(s) used to 
analyze the associated samples. 

FQ 1214. Field Blanks 
1. USE:  Monitors on-site sampling environment, sample container cleaning, the suitability of 
sample preservatives and analyte-free water, and sample transport and storage conditions for 
water, waste, soil or sediment samples. 
2. Prepare field blanks by pouring analyte-free water into sample containers for each 
parameter set to be collected. 
3. Field blanks are not required if equipment blanks (FQ 1211 or FQ 1212) are collected. 

FQ 1220. FIELD DUPLICATES 
1. USE:  Designed to measure the variability in the sampling process. 
2. GENERAL CONSIDERATIONS: 

2.1. Collect duplicates by repeating (simultaneously or in rapid succession) the entire 
sample acquisition technique that was used to obtain the first sample. 

2.1.1. Collect, preserve, transport and document duplicates in the same manner as the 
samples.  These samples are not considered laboratory duplicates. 

2.2. When collected, analyze field duplicates for the same parameters as the associated 
samples. 
2.3. If possible, collect duplicate samples from sampling locations where contamination is 
present. 
2.4. Field duplicates must be collected if required by the analytical method and as 
required by a DEP program. 

FQ 1221. Water Duplicates 
Collect water duplicates by sampling from successively collected volumes (i.e., samples from 
the next volume of sample water). 
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FQ 1222. Soil Duplicates 
Collect soil duplicates from the same sample source (i.e., soil from the same soil sampling 
device). 

FQ 1230. MANDATORY FIELD QUALITY CONTROLS 
1. The respondent, permittee or contractor and the sampling organization are responsible for 
ensuring that blanks (excluding trip blanks) are collected at a minimum of 5% of each reported 
test result/matrix combination for the life of a project.  

1.1. Collect at least one blank for each reported test result/matrix combination each year 
for each project. 
1.2. If a party wishes to claim that a positive result is due to external contamination 
sources during sample collection, transport or analysis, then at least one field collected 
blank (excludes trip blanks) must have been collected at the same time the samples were 
collected and analyzed with the same sample set. 
1.3. A project will be defined by the organization responsible for collecting the samples 
for the project.  

1.3.1. When applicable, define the scope of the project in conjunction with the 
appropriate DEP authority. 

2. When collecting a set of blanks, use the following criteria: 
2.1. Equipment Blanks: 

2.1.1. Collect field-cleaned equipment blanks if any sample equipment decontamination 
is performed in the field. 
2.1.2. If no decontamination is performed in the field, collect precleaned equipment 
blanks if the equipment is not certified clean by the vendor or the laboratory providing 
the equipment. 
2.1.3. Equipment blanks are not required for volatile organic compounds. 

2.2. Field Blanks: 
2.2.1. Collect field blanks if no equipment except the sample container is used to collect 
the samples or if the sampling equipment is certified clean by the vendor or the 
laboratory providing the equipment. 

2.2.1.1. If a sample container is used as an intermediate sample collection device, 
collect an equipment blank by rinsing the decontaminated collection container as the 
substitute for the field blank. 

2.2.2. Field blanks are not required for volatile organic compounds. 
2.3. Trip Blanks: 

2.3.1. These blanks are applicable if samples are to be analyzed for volatile organic 
compounds.  See FQ 1213 for frequency, preparation and handling requirements. 

3. OPTIONAL QUALITY CONTROL MEASURES 
3.1. The method or project may require collection of additional quality control measures 
as outlined in FQ 1210 (Blanks), FQ 1220 (Duplicates) and FQ 1240 (Split Samples). 

FQ 1240. SPLIT SAMPLES 
The DEP or the client may require split samples as a means of determining compliance or as an 
added measure of quality control.  Unlike duplicate samples that measure the variability of both 
the sample collection and laboratory procedures, split samples measure only the variability 
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between laboratories.  Therefore, the laboratory samples must be subsamples of the same 
parent sample and every attempt must be made to ensure sample homogeneity. 
Collect, preserve, transport and document split samples using the same protocols as the related 
samples.  In addition, attempt to use the same preservatives (if required). 
If split samples are incorporated as an added quality control measure, the DEP recommends 
that all involved parties agree on the logistics of collecting the samples, the supplier(s) of the 
preservatives and containers, the analytical method(s), and the statistics that will be used to 
evaluate the data. 

FQ 1241. Soils, Sediments, Chemical Wastes and Sludges 
Collecting split samples for these matrices is not recommended because a true split sample in 
these matrices is not possible. 

FQ 1242. Water 
Collect split samples for water in one of two ways: 
1. Mix the sample in a large, appropriately precleaned, intermediate vessel (a churn splitter is 
recommended).  This method shall not be used if volatile or extractable organics, oil and grease 
or total petroleum hydrocarbons are of interest.  While continuing to thoroughly mix the sample, 
pour aliquots of the sample into the appropriate sample containers.  Alternatively: 
2. Fill the sample containers from consecutive sample volumes from the same sampling 
device.  If the sampling device does not hold enough sample to fill the sample containers, use 
the following procedure: 

2.1. Fill the first container with half of the sample, and pour the remaining sample into the 
second container. 
2.2. Obtain an additional sample, pour the first half into the second container, and pour 
the remaining portion into the first container. 
2.3. Continue with steps described in sections 2.1 and 2.2 above until both containers are 
filled. 

FQ 1250. QUALITY CONTROL DOCUMENTATION 
1. Document all field quality control samples in the permanent field records. 
2. At a minimum, record the following information: 

• The type, time, date and location that the quality control sample was collected; and 
• The preservative(s) (premeasured or added amount) and preservation checks 

performed. 
3. If blanks are collected/prepared by the field organization, maintain records of the following: 

• Type of analyte-free water used; 
• Source of analyte-free water (include lot number if commercially purchased); 
• A list of the sampling equipment used to prepare the blank. 
If items above are specified in an internal SOP, you may reference the SOP number and 
revision date in the field notes.  Note any deviations to the procedure in the field notes. 

4. For trip blanks, record the following: 
• Date and time of preparation 
• Storage conditions prior to release to the sample collecting organization 
• Type of analyte-free water used 
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• Source and lot number (if applicable) of analyte-free water 
4.1. Include trip blank information in the sampling kit documentation per FD 2000, 

section 2. 
5. For duplicates, record the technique that was used to collect the sample. 
6. For split samples, identify the method used to collect the samples and the source(s) of the 
sample containers and preservatives. 
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FS 1000. GENERAL SAMPLING PROCEDURES 
See also the following Standard Operating Procedures: 

• FA 1000 and 2000 Administrative Procedures 
• FC 1000 Cleaning/Decontamination Procedures 
• FD 1000-9000 Documentation Procedures 
• FM 1000 Field Planning and Mobilization 
• FQ 1000 Field Quality Control Requirements 

FS 1001. Preliminary Activities 
1. Begin each sampling trip with some planning and coordination.  Refer to FM 1000 for 
recommendations and suggestions on laboratory selection and communication, and field 
mobilization. 

1.1. DEP recommends that a minimum of two people be assigned to a field team.  In 
addition to safety concerns, the process of collecting the samples, labeling the containers 
and completing the field records is much easier if more than one person is present. 
1.2. If responding to incidents involving hazardous substances, DEP recommends that 
four or five people be assigned to the team. 

2. EQUIPMENT 
2.1. Select appropriate equipment based on the sampling source (see FS 2000 to FS 
8200), the analytes of interest and the sampling procedure.   

2.1.1. If properly cleaned, sample containers may be used as collection devices or 
intermediate containers. 

2.2. The equipment construction must be consistent with the analytes or analyte groups 
to be collected (see Tables FS 1000-1 through FS 1000-3). 
2.3. Bring precleaned equipment to the field or use equipment that has been certified 
clean by the vendor or laboratory. 

3. DEDICATED EQUIPMENT STORAGE 
3.1. Store all dedicated equipment (except dedicated pump systems or dedicated drop 
pipes) in a controlled environment. 
3.2. If possible, store equipment in an area that is located away from the sampling site.  If 
equipment other than dedicated pumps or dedicated drop pipes is stored in monitoring 
wells, suspend the equipment above the formation water. 
3.3. Securely seal the monitoring well in order to prevent tampering between sampling 
events. 
3.4. Decontaminate all equipment (except dedicated pumps or drop pipes) before use 
according to the applicable procedures in FC 1000. 

4. SAMPLE CONTAINERS 
4.1. The analyses to be performed on the sample determine the construction of sample 
containers. 
4.2. Inspect all containers and lids for flaws (cracks, chips, etc.) before use.  Do not use 
any container with visible defects or discoloration. 
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FS 1002. Contamination Prevention  
1. CONTAMINATION PREVENTION 

1.1. Take special effort to prevent cross contamination and contamination of the 
environment when collecting samples.  Protect equipment, sample containers and supplies 
from accidental contamination. 

1.1.1. Do not insert pump tubing, measurement probes, other implements, fingers, etc. 
into sample containers or into samples that have been collected for laboratory analysis.  

1.1.1.1. If it is necessary to insert an item into the container or sample, ensure 
that the item is adequately decontaminated for the analytes of interest to be analyzed 
in the sample. 

1.1.2. If possible, collect samples from the least contaminated sampling location (or 
background sampling location) to the most contaminated sampling location. 

1.1.2.1. Collect the ambient or background samples first and store them in 
separate ice chests or shipping containers. 

1.1.3. Collect samples in flowing water from downstream to upstream. 
1.1.4. Do not store or ship highly contaminated samples (concentrated wastes, free 
product, etc.) or samples suspected of containing high concentrations of contaminants in 
the same ice chest or shipping container with other environmental samples. 

1.1.4.1. Isolate these sample containers by sealing them in separate, untreated 
plastic bags immediately after collecting, preserving, labeling, etc. 
1.1.4.2. Use a clean, untreated plastic bag to line the ice chest or shipping 
container. 

1.1.5. Segregate reagents such as preservation acids during storage and transport as 
necessary to prevent cross-contamination of samples or other reagents. 

2. COMPOSITE SAMPLES 
2.1. Do not collect composite samples unless required by permit or DEP program. 
2.2. If compositing is required, use the following procedure: 

2.2.1. Select sampling points from which to collect each aliquot. 
2.2.2. Using the appropriate sampling technique, collect equal aliquots (same sample 
size) from each location and place in a properly cleaned container. 
2.2.3. Record the approximate amount of each aliquot (volume or weight). 
2.2.4. Add preservative(s), if required. 
2.2.5. Label container and make appropriate field notes (see FD 1000-9000). 
2.2.6. Notify the laboratory that the sample is a composite sample. 
2.2.7. When collecting soil or sediment samples, combine the aliquots of the sample 
directly in the sample container with no pre-mixing.  Notify the laboratory that the sample 
is an unmixed composite sample, and request that the laboratory thoroughly mix the 
sample before sample preparation or analysis. 
2.2.8. When collecting water composites see FS 2000, section 1.3 or pertinent sections 
of other water matrix SOPs for specific details on collection. 

FS 1003. Protective Gloves 
1. Gloves serve a dual purpose to: 
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• Protect the sample collector from potential exposure to sample constituents 
• Minimize accidental contamination of samples by the collector 

2. The DEP recommends wearing protective gloves when conducting all sampling activities.  
They must be worn except when: 

• The sample source is considered to be non-hazardous 
• The samples will not be analyzed for trace constituents 
• The part of the sampling equipment that is handled without gloves does not contact 

the sample source 
3. Do not let gloves come into contact with the sample or with the interior or lip of the sample 
container. 
4. Use clean, new, unpowdered and disposable gloves. 

4.1. DEP recommends latex gloves, however, other types of gloves may be used as long 
as the construction materials do not contaminate the sample or if internal safety protocols 
require greater protection. 
4.2. Note that certain materials (as might be potentially present in concentrated effluent) 
may pass through certain glove types and be absorbed in the skin.  Many vendor catalogs 
provide information about the permeability of different gloves and the circumstances under 
which the glove material might be applicable. 
4.3. The powder in powdered gloves can contribute significant contamination and DEP 
does not recommend wearing powdered gloves unless it can be demonstrated that the 
powder does not interfere with the sample analysis. 

5. If gloves are used, change: 
• After preliminary activities such as pump placement; 
• After collecting all the samples at a single sampling point; or 
• If torn, or used to handle extremely dirty or highly contaminated surfaces. 

6. Properly dispose of all used gloves. 

FS 1004. Container and Equipment Rinsing 
When collecting aqueous samples, rinse the sample collection equipment with a portion of the 
sample water before taking the actual sample.  Sample containers do not need to be rinsed.  In 
the case of petroleum hydrocarbons, oil & grease or containers with premeasured 
preservatives, the sample containers cannot be rinsed. 

FS 1005. Fuel-Powered Equipment and Related Activities 
1. Place all fuel-powered equipment away from, and downwind of, any site activities (e.g., 
purging, sampling, decontamination).  If field conditions preclude such placement (i.e., the wind 
is from the upstream direction in a boat), place the fuel source(s) as far away as possible from 
the sampling activities and describe the conditions in the field notes. 
2. Handle fuel (i.e., filling vehicles and equipment) prior to the sampling day.  If such activities 
must be performed during sampling, the personnel must wear disposable gloves.  Dispense all 
fuels, dispose of gloves downwind, and well away from the sampling activities. 
3. If sampling at active gas stations, stop sample collection activities during fuel deliveries. 
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FS 1006. Preservation, Holding Times and Container Types 
1. Preserve all samples according to the requirements specified in Tables FS 1000-4 through 
FS 1000-11. 

1.1. The information listed in the above-referenced tables supersedes any preservation 
techniques, holding time or container type that might be discussed in individual analytical 
methods. 
1.2. If samples are collected only for total phosphorus and are not for NPDES 
compliance, thermal preservation (ice) is not required if the sample containers are pre-
preserved with acid. 

2. The preservation procedures in the referenced tables specify immediate preservation.  
"Immediate" is defined as "within 15 minutes of sample collection."  Perform all preservation 
on-site (in the field).   

2.1. Preservation is not required if samples can be transported back to the laboratory 
within 15 minutes of collecting the sample and 

2.1.1. The laboratory begins sample analysis within the 15-minute window and 
documents the exact time the analysis began, or 
2.1.2. The laboratory adds the appropriate preservatives (including thermal 
preservation) within 15 minutes of sample collection and documents the exact time that 
the preservation was done. 

3. PRESERVING COMPOSITE WATER SAMPLES 
3.1. If the sample preservation requires thermal preservation (e.g., <6°C), the samples 
must be cooled to the specified temperature. 

3.1.1. Manually collected samples to be composited must be refrigerated at a 
temperature equal to or less than the required temperature. 
3.1.2. Automatic samplers must be able to maintain the required temperature by 
packed ice or refrigeration. 

3.2. When chemical preservation is also required, begin the preservation process within 
15 minutes of the last collected sample. 
3.3. Holding Times for Automatic Samplers: 

3.3.1. If the collection period is 24 hours or less, the holding time begins at the last 
scheduled sample collection; 
3.3.2. If the collection period exceeds 24 hours, the holding time begins with the time 
that the first sample is collected. 

4. PH ADJUSTED PRESERVATION - Check the pH of pH-adjusted samples according to these 
frequencies: 

4.1. During the first sampling event at a particular site, check all samples (includes each 
groundwater monitoring well, surface water location, or influent/effluent sampling location) 
that are pH-adjusted except volatile organics.   
4.2. During subsequent visits to a particular site, check at least one sample per 
parameter group that must be pH-adjusted. 
4.3. If the frequency of sample collection at a specified location is greater than once per 
month (i.e., weekly or daily), check the pH of at least one sample per parameter group 
(except volatile organics) according to the following schedule: 

4.3.1. Weekly sampling:  1 pH check per month 
4.3.2. Daily sampling:  1 pH check per week 
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4.4. If the frequency of sample collection at a specified location is once per month, check 
the pH of at least one sample per parameter group (except volatile organics) quarterly. 
4.5. If site conditions vary from sampling event to sampling event, perform pH checks at 
increased intervals. 

5. THERMAL PRESERVATION 
5.1. When preservation requirements indicate cooling to a specific temperature, samples 
must be placed in wet ice within 15 minutes of sample collection (see 1006, section 2 
above).  Unless specified, do not freeze samples. 
5.2. All supplies (ice, dry ice, etc.) necessary to meet a thermal preservation requirement 
must be onsite for immediate use. 
5.3. Ship samples in wet ice.  If samples are cooled to the required temperature before 
shipment, samples may be shipped with frozen ice packs if the specified temperature is 
maintained during shipment.  The sample temperature must not exceed the specified 
temperature. 
5.4. If immediate freezing is required, dry ice must be available in the field to begin the 
freezing process. 

FS 1007. Preventive and Routine Maintenance 
Preventive maintenance activities are necessary to ensure that the equipment can be used to 
obtain the expected results and to avoid unusable or broken equipment while in the field.  
Equipment is properly maintained when: 

• It functions as expected during mobilization; and 
• It is not a source of sample contamination (e.g., dust). 

1. Follow the manufacturer's suggested maintenance activities and document all 
maintenance.  At a minimum, DEP recommends the activities listed on Table FS 1000-12. 
2. Maintain documentation for the following information for each piece of equipment or 
instrumentation.  See FD 3000 also. 

2.1. Designate the identity of specific instrumentation in the documentation with a unique 
description or code for each instrument unit employed.  This identifier may include a 
manufacturer name, model number, serial number, inventory number or other unique 
identification. 
2.2. Log all maintenance and repair performed for each instrument unit, including routine 
cleaning procedures and solution or parts replacement for instrument probes.   
2.3. Include the calendar date for the procedures performed.  
2.4. Record names of personnel performing the maintenance or repair tasks. 
2.5. Describe any malfunctions necessitating repair or service. 
2.6. Retain vendor service records for all affected instruments. 
2.7. Record the following for rented equipment: 

• Rental date(s) 
• Equipment type and model or inventory number or other description 

2.8. Retain the manufacturer’s operating and maintenance instructions. 

FS 1008. Documentation and References 
1. REFERENCES:  All sampling references must be available for consultation in the field.  
These include: 
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• DEP SOPs; 
• Internal SOPs; 
• Sampling and analysis plans; and/or 
• Quality Assurance Project Plans. 

2. DOCUMENTATION:  Complete and sign all documentation (see FD 1000). 

FS 1009. Sample Documentation and Evidentiary Custody 
1. SAMPLE DOCUMENTATION 

1.1. Document all activities related to a sampling event, including sample collection, 
equipment calibration, equipment cleaning and sample transport. 
1.2. The required documentation related to each sampling or other field activity is 
specified in the associated SOPs; i.e., FQ 1000, FC 1000, the FS series, and the FT series.   
1.3. The documentation requirements are also summarized in FD 1000, Field 
Documentation.  FD 1000 additionally contains a list of example forms published with the 
SOPs that may be used to document various activities or as templates for creating 
customized forms. 

2. LEGAL CHAIN OF CUSTODY (COC) 
The use of legal or evidentiary Chain-of-Custody (COC) protocols is not usually required by 
DEP, except for cases involving civil or criminal enforcement.  Do not use these procedures for 
routine sampling for compliance unless evidentiary custody protocols are specifically mandated 
in a permit or other legal order or when required for enforcement actions. 
Evidentiary sample custody protocols are used to demonstrate that the samples and/or sample 
containers were handled and transferred in such a manner as to eliminate possible tampering.   
When a client or situation requires legal COC, use the procedures in FD 7000 to document and 
track all time periods associated with the physical possession and storage of sample containers, 
samples, and subsamples from point of origin through the final analytical result and sample 
disposal. 
When legal or evidentiary COC is required, samples must be: 

• In the actual possession of a person who is authorized to handle the samples (e.g., 
sample collector, laboratory technician); 

• In the view of the same person after being in their physical possession;  
• Secured by the same person to prevent tampering; or 
• Stored in a designated secure area.   

2.1. Control and document access to all evidentiary samples and subsamples with 
adequate tracking.  Documentation must include records about each of the activities and 
situations listed below, when applicable to sample evidence, and must track the location and 
physical handling of all samples by all persons at all times.  

2.1.1. Limit the number of individuals who physically handle the samples as much as 
practicable. 
2.1.2. When storing samples and subsamples, place samples in locked storage (e.g., 
locked vehicle, locked storeroom, etc.) at all times when not in the possession or view of 
authorized personnel. 
2.1.3. Alternatively, maintain restricted access to facilities where samples are stored.  
Ensure that unauthorized personnel are not able to gain access to the samples at any 
time. 
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2.1.4. Do not leave samples in unoccupied motel or hotel rooms or other areas where 
access cannot be controlled by the person(s) responsible for custody without first 
securing samples and shipping or storage containers with tamper-indicating evidence 
tape or custody seals.  Ice chests or other storage containers used to store sample 
containers in hotel rooms may be sealed instead of sealing each sample container 
stored within. 

2.2. Use a Chain of Custody form or other transmittal record to document sample 
transfers to other parties.  Other records and forms may be used to document internal 
activities if they meet the requirements for legal chain of custody. 
2.3. Legal COC begins when the precleaned sample containers are dispatched to the 
field. 

2.3.1. The person who relinquishes the prepared sample kits or containers and the 
individual who receives the sample kits or containers must sign the COC form unless the 
same party provides the containers and collects the samples. 
2.3.2. All parties handling the empty sample containers and samples are responsible 
for documenting sample custody, including relinquishing and receiving samples, except 
commercial common carriers. 

2.4. Shipping Samples under Legal COC 
2.4.1. Complete all relevant information on the COC transmittal form or record (see FD 
7200, section 2). 
2.4.2. Internal records must document the handling of the samples and shipping 
containers in preparation for shipment.  The names of all persons who have prepared 
the shipment must be recorded.  All time intervals associated with handling and 
preparation must be accounted for. 
2.4.3. Place the forms in a sealed waterproof bag and place in the shipping container 
with the samples. 
2.4.4. Seal the shipping container with tamper-proof seals (see 2.6 below) so that any 
tampering can be clearly seen by the individual who receives the samples. 
2.4.5. Note:  The common carrier does not sign COC records.  However, the common 
carrier (when used) must be identified. 

2.5. Delivering Samples to the Laboratory 
2.5.1. All individuals who handle and relinquish the sample containers must sign the 
transmittal form.  The legal custody responsibilities of the field operations end when the 
samples are relinquished to the laboratory. 

2.6. Chain of Custody Seals:  If required, affix tamper-indicating evidence tape or seals to 
all sample, storage and shipping container closures when transferring or shipping sample 
container kits or samples to another party. 

2.6.1. Place the seal so that the closure cannot be opened without breaking the seal. 
2.6.2. Record the time, calendar date and signatures of responsible personnel affixing 
and breaking all seals for each sample container and shipping container. 
2.6.3. Affix new seals every time a seal is broken until continuation of evidentiary 
custody is no longer required. 

FS 1010. Health and Safety 
Implement all local, state and federal requirements relating to health and safety. 
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FS 1011. Hazardous Wastes 
Investigators and sampling personnel should attempt to follow all local, state and federal 
requirements pertaining to the storage and disposal of any hazardous or investigation-derived 
wastes (IDW). The discussion below is not intended to describe these requirements and is 
provided for informational purposes only. 
1. All IDW should be properly managed so that contamination is not spread into previously 
uncontaminated areas. 

1.1. IDW typically includes all water, soil, drilling mud, decontamination wastes, discarded 
personal protective equipment (PPE), etc. from site investigations, exploratory borings, 
piezometer and monitoring well installation, refurbishment, and abandonment, and other 
investigative activities.  IDW should be containerized at the time it is generated. 
1.2. Investigators and sampling personnel should determine if the IDW must be managed 
as Resource Conservation and Recovery Act (RCRA) regulated hazardous waste through 
appropriate testing or generator knowledge.  IDW that is determined to be RCRA regulated 
hazardous waste should be managed according to the applicable local, state and federal 
requirements. 
1.3. IDW that is not a RCRA regulated hazardous waste but is contaminated above the 
Department’s Soil Cleanup Target Levels or the state standards and/or minimum criteria for 
ground water quality should be properly disposed of according to the applicable local, state 
and federal requirements. 
1.4. IDW that is not contaminated or contains contaminants below the Department’s Soil 
Cleanup Target Levels or the state standards and/or minimum criteria for ground water 
quality may be disposed of onsite if the IDW will not cause a surface water violation. 
However, investigators and sampling personnel should first verify that all applicable 
regulations have been met before disposal of the IDW. 
1.5. All containers holding IDW should be maintained in good condition: 

1.5.1. Containers should be periodically inspected for damage 
1.5.2. Personnel should ensure that all required labeling (DOT, RCRA, etc.) is clearly 
visible. 
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Appendix FS 1000 
Tables, Figures and Forms 

 
Table FS 1000-1 Equipment Construction Materials 
Table FS 1000-2 Construction Material Selection for Equipment and Sample Containers 
Table FS 1000-3 Equipment Use and Construction 
Table FS 1000-4 40 CFR Part 136 Table II:  Required Containers, Preservation Techniques, 

and Holding Times (Water/Wastewater Samples) 
Table FS 1000-5 Approved Water and Wastewater Procedures, Containers, Preservation and 

Holding Times for Analytes not found in 40 CFR Part 136 
Table FS 1000-6 Recommended Sample Containers, Sample Volumes, Preservation 

Techniques and Holding Times for Residuals, Soil and Sediment Samples. 
Table FS 1000-7 Sample Handling, Preservation and Holding Time Table for SW 846 Method 

5035 
Table FS 1000-8 Preservation Methods and Holding Times for Drinking Water Samples that 

Differ from 40 CFR Part 136, Table II 
Table FS 1000-9 Containers, Preservation and Holding Times for Biosolids Samples and 

Protozoans 
Table FS 1000-10 Container Materials, Preservation, and Holding Times for Fish and Shellfish 
Table FS 1000-11 Holding Times for SPLP or TCLP Extraction, Sample Preparation and 

Determinative Analysis 
Table FS 1000-12 Preventive Maintenance Tasks 
Figure FS 1000-1 Organic Trap Configuration for Collecting Extractable Organics with a 

Peristaltic Pump 
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Construction 
Material1 Acceptable Analyte Groups Precautions 

Metals 

316 Stainless Steel 
All analyte groups. 
Recommended for inorganic nonmetallics, metals, volatile 
and extractable organics. 

Do not use if weathered, corroded or pitted.2 

300-Series 
Stainless Steel 
(304, 303, 302) 

Suitable for all analyte groups (if used, check for corrosion 
before use). 
Recommended for inorganic nonmetallics, metals, volatile 
and extractable organics. 

Do not use if weathered, corroded or pitted.2  If corroded, 
there is a potential for samples to be contaminated with 
iron, chromium, copper or nickel. 
Check for compatibility with water chemistry for dedicated 
applications. 
Do not use in low pH, high chloride, or high TDS waters. 

Low Carbon Steel 
Galvanized Steel 
Carbon Steel 

Inorganic nonmetallics only. 

Coring devices are acceptable for all analyte groups if 
appropriate liners are used. 
Use Teflon liners for organics. 
Use plastic or Teflon liners for metals. 
Do not use if weathered, corroded or pitted.2 
If corroded, there is a potential for samples to be 
contaminated with iron and manganese. 
Galvanized equipment will also contaminate with zinc and 
cadmium. 
If used to collect large samples (e.g., dredges), collect 
organic and metal samples may be collected from 
portions of the interior of the collected material. 

Brass Inorganic nonmetallics only. Do not use if weathered, corroded or pitted.2 
Plastics3 
Teflon and other 
fluorocarbon 
polymers 

All analyte groups. 
Especially recommended for trace metals and organics. 

Easily scratched. 
Do not use if scratched or discolored. 

Polypropylene 
Polyethylene  
(All Types) 

All analyte groups.  
LDPE may not be used for pump tubing when collecting 
for VOCs.    Easily scratched.  Do not use if scratched or 
discolored. 

Polyvinyl chloride 
(PVC) 

All analyte groups except extractable and volatile 
organics. 

Do not use when collecting extractable or volatile 
organics samples. 
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Construction 
Material1 Acceptable Analyte Groups Precautions 

Tygon, Silicone, 
Neoprene 

All analyte groups except extractable and volatile 
organics. 

Do not use when collecting extractable or volatile organic 
samples (see Table FS 1000-3 for silicone tubing 
exceptions). 
Do not use silicone if sampling for silica. 

Viton All analyte groups except extractable and volatile 
organics.4 

Minimize contact with sample. 
Use only if no alternative material exists. 

Glass 
Glass, borosilicate All analyte groups except silica and boron.  

Adapted from USGS Field Manual, Chapter 2, January 2000. 
 
                                                
1 Refers to construction material of the portions of the sampling equipment that come in contact with the sample (e.g., housing of variable speed 

submersible pump must be stainless steel if extractable organics are sampled; the housing of a variable speed submersible pump used to sample 
metals may be plastic.) 

2 Corroded/weathered surfaces are active sorption sites for organic compounds. 
3 Plastics used in connection with inorganic trace element samples (including metals) must be uncolored or white. 
4 May be allowable for specialized parts where no alternative material exists (e.g., Viton seals are the best available seal for some dedicated pump 
systems), however, contact with the sample must be minimized. 
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Analyte Group Acceptable Materials 
Extractable Organics (see Table FS 1000-3 for 
silicone tubing exceptions) 

Teflon 
Stainless steel 
Glass 
Polypropylene (All types) 
Polyethylene (All types) 
All parts of the system including connectors 

and gaskets must be considered – Viton may 
be used if no other material is acceptable. 

Volatile Organics (see Table FS 1000-3 for 
silicone tubing exceptions) 

Teflon 
Stainless steel 
Glass 
Polypropylene (All types) 
Polyethylene (All types excluding LDPE) 
All parts of the system including connectors 

and gaskets must be considered – Viton may 
be used if no other material is acceptable. 

Metals Teflon 
Stainless steel 
Polyethylene (All types) 
Polypropylene (All types) 
Tygon, Viton, Silicone, Neoprene 
PVC 
Glass (except silica and boron) 

Ultratrace Metals Teflon 
Polyethylene (All types)  
Polypropylene (All types) 
Polycarbonate 
Mercury must be in glass or Teflon 

Inorganic Nonmetallics Teflon 
Stainless steel 
Low carbon, Galvanized or Carbon steel 
Polyethylene (All types)  
Polypropylene (All types) 
Tygon, Viton, Silicone, Neoprene 
PVC 
Glass 
Brass 
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Analyte Group Acceptable Materials 
Microbiological samples Teflon  

Stainless steel 
Polyethylene (All types) 
Polypropylene (All types) 
Tygon, Viton, Silicone, Neoprene 
PVC 
Glass 
Sterilize all sample containers. 
Thoroughly clean sampling equipment and 

rinse several times with sample water before 
collection.  Sampling equipment does not 
require sterilization 

Do not rinse sample containers 
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 EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS 
  HOUSING1 TUBING     

 WATER SAMPLING      
 GROUNDWATER      
1 Positive displacement pumps2      
 a. Submersible 

(turbine, helical rotor, gear driven) 
SS, Teflon SS, Teflon, 

PE14, PP 
Purging All analyte groups 3,4;5; must be variable speed  

    Sampling All analyte groups 3,4,5 must be variable speed 
  SS, Teflon Non-inert6 Purging All analyte groups 3,4,5 must be variable speed; polishing 

required7 
    Sampling All analyte groups except volatile and 

extractable organics 
Must be variable speed  
If sampling for metals, the tubing must 

be non-metallic if not SS 
  Non-inert6 Non-inert6 Purging All analyte groups 3,4,5 must be variable speed; polishing 

required7 
    Sampling All analyte groups except volatile and 

extractable organics 
Must be variable speed  
If sampling for metals, the tubing must 

be non-metallic if not SS 
       
 b. Bladder pump (no gas contact) SS, Teflon, PE, PP or 

PVC if permanently 
installed 

SS, Teflon, 
PE14, PP 

Purging All analyte groups 3,4,5 must be variable speed 

    Sampling All analyte groups 3,4 must be variable speed  
Bladder must be Teflon if sampling for 

volatile or extractable organics or PE 
or PP if used in portable pumps 

  SS, Teflon, PE, PP Non-inert6 Purging All analyte groups 3,4 must be variable speed; polishing 
required7 

This configuration is not 
recommended 

    Sampling All analyte groups except volatile and 
extractable organics 

3,4 must be variable speed 
If sampling for metals, the tubing must 

be non-metallic if not SS 
  Non-inert6 Non-inert6 Purging All analyte groups 3,4 must be variable speed; polishing 

required7 
    Sampling All analyte groups except volatile and 

extractable organics 
3,4 must be variable speed; polishing 

required7 
If sampling for metals, the tubing must 

be non-metallic if not SS 
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 EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS 
  HOUSING1 TUBING     

2. Suction lift pumps      
 a. Centrifugal N/A SS, Teflon, 

PE14, PP 
Purging All analyte groups 4 foot-valve required 

Must be variable speed 
  N/A Non-inert6 Purging All analyte groups 4 foot-valve required; polishing required7 

Must be variable speed 
       
 b. Peristaltic N/A SS, Teflon, 

PE14, PP 
Purging All analyte groups 4 foot-valve required; polishing required7 

or continuous pumping required 
Must be variable speed    

    Sampling All analyte groups  4 Silicone tubing in pump head 
Must be variable speed 

  N/A Non-inert6 Purging All analyte groups 4 foot-valve required 
Must be variable speed 

    Sampling All analyte groups except volatile and 
extractable organics 

4 Silicone tubing in pump head 
Must be variable speed 

       
3. Bailers SS, Teflon, PE, PP N/A Purging All analyte groups None; not recommended 
   N/A Sampling All analyte groups None; not recommended 
       
  Non-inert6 N/A Purging All analyte groups except volatile and 

extractable organics 
None; not recommended 
If sampling for metals, the tubing must 

be non-metallic if not SS 
    Sampling All analyte groups except volatile and 

extractable organics 
None; not recommended 
If sampling for metals, the tubing must 

be non-metallic if not SS 
       
 SURFACE WATER      
1. Intermediate containers such as pond 

sampler, scoops, beakers, buckets, 
and dippers 

SS, Teflon, Teflon-
coated, PE, PP 

N/A Grab sampling All analyte groups None 

  Glass N/A  All analyte groups except boron and 
fluoride 

None 

  Non-inert6 N/A  All analyte groups except volatile and 
extractable organics 

None 
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 EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS 
  HOUSING1 TUBING     

2. Nansen, Kemmerer, Van Dorn, Alpha 
and Beta Samplers, Niskin (or 
equivalent) 

SS, Teflon, Teflon-
coated, PE, PP 

N/A Specific depth 
grab sampling 

All analyte groups None 

  Non-inert6 N/A  All analyte groups except volatile and 
extractable organics 

None 

       
3. DO Dunker SS, Teflon, glass, PE, 

PP 
N/A Water column 

composite 
sampling 

All analyte groups None 

       
4 Bailers – double valve SS, Teflon, PE, PP N/A Grab sampling All analyte groups None 
  Non-inert6 N/A Grab sampling All analyte groups except volatile and 

extractable organics 
None 
If sampling for metals, the tubing must 

be non-metallic if not SS 
       
5. Peristaltic pump N/A SS, Teflon, 

PE14, PP  
Specific depth 
sampling 

All analyte groups  Silicone tubing in pump head 
Must be variable speed 

  N/A Non-inert6  All analyte groups except volatile and 
extractable organics 

Silicone tubing in pump head 
Must be variable speed 

       
 FIELD FILTRATION UNITS N/A  Dissolved 

constituents 
Inorganic nonmetallics and metals in 

surface water 
 
Inorganic nonmetallics in groundwater 
 
Metals in groundwater and static 

wastewater and surface water 
 
 
 
 
 
 
 
Metals in moving surface water (i.e., 

river/stream) 

Must use a 0.45 µm filter 
 
 
Must use a 0.45 µm filter 
 
Must use in-line, high capacity, one-

piece molded filter that is connected 
to the outlet of a pump; no 
intermediate vessels; positive 
pressure PE, PP & Teflon bailers 
acceptable 

Must use a 1 µm filter in groundwater, a 
0.45 µm filter in surface water 

 
Must use positive pressure device, but 

an intermediate vessel may be used.  
Use a 0.45 µm filter 



DEP-SOP-001/01 
FS 1000 General Sampling Procedures 

 
Table FS 1000-3 

Equipment Use and Construction 
 

Page 17 of 17  Revision Date:  March 1, 2014 

 EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS 
  HOUSING1 TUBING     

 SOLID SAMPLING      
 SOILS      
1. Core barrel (or liner) SS, Teflon, glass, 

Teflon-coated, 
aluminum, PE, PP 

N/A Sampling All analyte groups8 9, 10, 11 

  Non-inert6 

nonmetallics 
N/A Sampling All analyte groups  12 

  Non-inert6 metals N/A Sampling All analyte groups 12 

       
2. Trowel, scoop, spoon or spatula SS, Teflon, Teflon-

coated, PE, PP 
N/A Sampling All analyte groups8  

    Compositing All analyte groups except volatile organics Samples for volatile organics must be 
grab samples 

  Plastic N/A Sampling and 
compositing 

All analyte groups except volatile and 
extractable organics 

None 
Must be nonmetallic if not SS 

       

3. Mixing tray (pan) SS, Teflon, glass, 
Teflon-coated, 
aluminum , PE, PP 

N/A Sampling All analyte groups8 11 

    Compositing or 
homogenizing 

All analyte groups except volatile organics 11 

  Non-inert6 N/A Compositing or 
homogenizing 

All analyte groups 10,11,12 must be nonmetallic if not SS 

       
4. Shovel, bucket auger SS N/A Sampling All analyte groups8 None 
  Non-SS N/A Sampling All analyte groups8 10,11,12 

       
5. Split spoon SS or carbon steel w/ 

Teflon insert 
N/A Sampling All analyte groups8 10,11,12 

       
6. Shelby tube SS N/A Sampling All analyte groups8 9 

  Carbon steel N/A Sampling All analyte groups 9,10,12 
       
 SEDIMENT      
1. Coring devices SS, Teflon, glass, 

Teflon-coated, 
aluminum, PE, PP 

N/A Sampling All analyte groups8 9,10,11 
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 EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS 
  HOUSING1 TUBING     

  Non-inert6 

nonmetallics 
N/A Sampling All analyte groups  12 

  Non-inert6 metals N/A Sampling All analyte groups  9,10,11 

       
2. Grab – Young, Petersen, Shipek Teflon, Teflon-lined, 

SS 
N/A Sampling All analyte groups8 None 

  Carbon steel N/A Sampling All analyte groups 10,11 

       
3. Dredges – Eckman, Ponar, Petit Ponar 

 Van Veen 
SS N/A Sampling All analyte groups8 None 

  Carbon steel, brass N/A Sampling All analyte groups 10,11 

       
4. Trowel, scoop, spoon or spatula SS, Teflon, Teflon-

coated, PE, PP 
N/A Sampling All analyte groups8  

    Compositing All analyte groups except volatile organics Samples for volatile organics must be 
grab samples 

  Plastic N/A Sampling and 
compositing 

All analyte groups except volatile and 
extractable organics 

None 
must be nonmetallic if not SS 

       
5. Mixing tray (pan) SS, Teflon, glass, 

Teflon-coated, 
aluminum, PE, PP 

N/A Sampling All analyte groups8 11 

    Compositing or 
homogenizing 

All analyte groups except volatile organics 11 

  Non-inert6 N/A Compositing or 
homogenizing 

All analyte groups except volatile and 
extractable organics 

none 
11 must be nonmetallic if not SS 

       
 WASTE13      
 Scoop SS N/A Liquids, solids & 

sludges 
All analyte groups8 Cannot collect deeper phases 

 Spoon SS N/A Solids, sludges All analyte groups8 Cannot collect deeper phases 
       
 Push tube SS N/A Solids, sludges All analyte groups8 Cannot collect deeper phases 
       
 Auger SS N/A Solids All analyte groups8 None 
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 EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS 
  HOUSING1 TUBING     

 Sediment sampler SS N/A Impoundments, 
piles 

All analyte groups8 None 

       
 Ponar dredge SS N/A Solids, sludges & 

sediments 
All analyte groups8 None 

       
 Coliwasa, Drum thief Glass N/A Liquids, sludges All analyte groups None 
       
 Mucksucker, Dipstick Teflon  

 
 Liquids, sludges All analyte groups Not recommended for tanks > 11 feet 

deep 
       
 Bacon bomb SS N/A Liquids All analyte groups8 Not recommended for viscous wastes 
       
 Bailer SS, Teflon  N/A Liquids All analyte groups8 Do not use with heterogeneous wastes 

 Not recommended for viscous wastes 
       
 Peristaltic pump  N/A Teflon, 

Glass 
Liquids All analyte groups except volatile organics Do not use in flammable atmosphere 

Not recommended for viscous wastes 
       
 Backhoe bucket Steel N/A Solids, Sludges  Difficult to clean 

Volatiles and metals must be taken from 
the interior part of the sample 

       
 Split spoon SS N/A Solids All analyte groups8  
       
 Roto-Hammer Steel N/A Solids All analyte groups8 Physically breaks up sample 

Not for flammable atmospheres 
Acronyms: 
 N/A not applicable 
 SS  stainless steel 
 HDPE high-density polyethylene 
 PE  polyethylene 
 PVC polyvinyl chloride 
 PP  polypropylene 
       LDPE      low density polyethylene14
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1 Refers to tubing and pump housings/internal parts that are in contact with purged or sampled water (interior and exterior of delivery tube, inner 

lining of the discharge tube, etc.). 
2 If used to collect volatile or extractable organics, all power cords and other tubing must be encased in Teflon, PE or PP. 
3 If used as a non-dedicated system, pump must be completely disassembled, if practical, and cleaned between wells. 
4 Delivery tubing must be precleaned and precut at the base of operations or laboratory.  If the same tubing is used during the sampling event, it 

must be cleaned and decontaminated between uses. 
5 In-line check valve required. 
6 “Non-inert” pertains to materials that are reactive (adsorb, absorb, etc.) to the analytes being sampled.  For organics, materials include rubber, 

plastics (except PE and PP), and PVC.  For metals, materials include brass, galvanized, and carbon steel. 
7 “Polishing”:  When purging for volatile or extractable organics, the entire length of tubing or the portion which comes in contact with the formation 

water must be constructed of Teflon, SS, PE or PP.  If other materials (e.g., PVC, garden hoses, etc.) are used, the following protocols must be 
followed:  1) slowly withdraw the pump from the water column during the last phase of purging, to remove any water from the well that may have 
contacted the exterior of the pump and/or tubing; 2) remove a single well volume with the sampling device before sampling begins.  Do not use 
Tygon for purging if purgeable or extractable organics are of interest.  Polishing is not recommended; use of sampling equipment constructed of 
appropriate materials is preferred. 

8 Do not use if collecting for hexavalent chromium (Chromium+6) 
9 If samples are sealed in the liner for transport to the laboratory, the sample for VOC analysis must be taken from the interior part of the core. 
10 If a non-stainless steel (carbon steel, aluminum) liner, core barrel or implement is used, take the samples for metals, purgeable organics and 

organics from the interior part of the core sample. 
11 Aluminum foil, trays or liners may be used only if aluminum is not an analyte of interest. 
12 If non-inert-liner, core barrel or implement is used, take samples from the interior part of the collected sample. 
13 If disposable equipment of alternative construction materials is used, the construction material must be compatible with the chemical composition 

of the waste, cannot alter the characteristics of the waste sample in any way, and cannot contribute analytes of interest or any interfering 
components. 

14 LDPE may not be used for pump tubing when collecting VOCs.   
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Parameter No./Name (refers to parameter number on Tables IA,B, 
C, D,E, F, G & H as noted) Container1 Preservation2, 3  Maximum holding time4  
Table IA—Bacterial Tests:    
1–5. Coliform, total, fecal, and E. coli PA, G Cool, <10 °C, 0.0008% Na2S2O3

5  8 hours 22 , 23 
6. Fecal streptococci PA, G Cool, <10 °C, 0.0008% Na2S2O35  8 hours 22 
7. Enterococci PA, G Cool, <10 °C, 0.0008% Na2S2O35 8 hours 22 
8. Salmonella PA, G Cool, <10 °C, 0.0008% Na2S2O35 8 hours 22 
Table IA— Aquatic Toxicity Tests:    
9–12. Toxicity, acute and chronic P, FP, G   Cool, ≤6 °C 16  36 hours 
Table lB—Inorganic Tests:    
1. Acidity P, FP, G Cool, ≤6 °C18 14 days 
2. Alkalinity P, FP, G Cool, ≤6 °C18 14 days 
4. Ammonia P, FP, G Cool, ≤6 °C18, H2SO4 to pH<2 28 days 
9. Biochemical oxygen demand P, FP, G Cool, ≤6 °C18 48 hours 
10. Boron P, FP, or Quartz HNO3 to pH<2 6 months 
11. Bromide P, FP, G None required 28 days 
14. Biochemical oxygen demand, carbonaceous P, FP G Cool, ≤6 °C18 48 hours 
15. Chemical oxygen demand P, FP, G Cool, ≤6 °C18, H2SO4 to pH<2 28 days 
16. Chloride P, FP, G None required 28 days 
17. Chlorine, total residual P, G None required Analyze within 15 minutes 
21. Color P, FP, G Cool, ≤6 °C18 48 hours 

23–24. Cyanide, total or available (or CATC)and free P, FP, G Cool, ≤6 °C18, NaOH to pH>10    

reducing agent  if oxidizer is present, 5, 6 14 days 

25. Fluoride P None required 28 days 
27. Hardness P, FP, G HNO3 or H2SO4 to pH<2 6 months 
28. Hydrogen ion (pH) P, FP, G None required Analyze within 15 minutes 
31, 43. Kjeldahl and organic N P, FP, G Cool, ≤6 °C18, H2SO4 to pH<2 28 days 
Table IB—Metals7:    
7 18. Chromium VI P, FP, G Cool, ≤6 °C18, pH = 9.3–9.720 28 days 
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Parameter No./Name (refers to parameter number on Tables IA,B, 
C, D,E, F, G & H as noted) Container1 Preservation2, 3  Maximum holding time4  
35. Mercury (CVAA) P, FP, G HNO3 to pH<2 28 days 
35. Mercury (CVAFS) FP, G; and FP-lined cap 5 mL/L 12N HCl or 5 mL/L BrCl17 90 days 17 
3, 5–8, 12, 13, 19, 20, 22, 26, 29, 30, 32–34, 36, 37, 45, 
47, 51, 52, 58–60, 62, 63, 70– 72, 74, 75. Metals, 
except boron, chromium VI, and mercury. 

P, FP, G HNO3 to pH<2, or at least 24 hours 
prior to analysis19 6 months 

Table lB—Inorganic Tests (continued):    
38. Nitrate P, FP, G Cool, ≤6 °C18 48 hours 
39. Nitrate-nitrite P, FP, G Cool, ≤6 °C18, H2SO4 to pH<2 28 days 
40. Nitrite P, FP, G Cool, ≤6 °C18 48 hours 
41. Oil and grease G Cool, ≤6 °C18, HCl or H2SO4 to pH<2 28 days 

42. Organic Carbon P, FP, G Cool, ≤6 °C18HCl, H2SO4, or H3PO4 to 
pH<2. 28 days 

44. Orthophosphate P, FP, G Cool, ≤6 °C18, 24 Filter within 15 minutes; 
Analyze within 48 hours 

46. Oxygen, Dissolved Probe G, Bottle and top None required Analyze within 15 minutes 
47. Winkler G, Bottle and top Fix on site and store in dark 8 hours 
48. Phenols G Cool, ≤6 °C18, H2SO4 to pH<2 28 days 
49. Phosphorous (elemental) G Cool, ≤6 °C18 48 hours 
50. Phosphorous, total P, FP, G Cool, ≤6 °C18, H2SO4 to pH<2 28 days 
53. Residue, total P, FP, G Cool, ≤6 °C18 7 days 
54. Residue, Filterable P, FP, G Cool, ≤6 °C18 7 days 
55. Residue, Nonfilterable (TSS) P, FP, G Cool, ≤6 °C18 7 days 
56. Residue, Settleable P, FP, G Cool, ≤6 °C18 48 hours 
57. Residue, Volatile P, FP, G Cool, ≤6 °C18 7 days 
61. Silica P or Quartz Cool, ≤6 °C18 28 days 
64. Specific conductance P, FP, G Cool, ≤6 °C18 28 days 
65. Sulfate P, FP, G Cool, ≤6 °C18 28 days 

66. Sulfide P, FP, G Cool, ≤6 °C18, add zinc acetate plus 
sodium hydroxide to pH>9 7 days 
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Parameter No./Name (refers to parameter number on Tables IA,B, 
C, D,E, F, G & H as noted) Container1 Preservation2, 3  Maximum holding time4  
67. Sulfite P, FP, G None required Analyze within 15 minutes 
68. Surfactants P, FP, G Cool, ≤6 °C18 48 hours 
69. Temperature P, FP, G None required Analyze 
73. Turbidity P, FP, G Cool, ≤6 °C18 48 hours 
    
    
Table lC—Organic Tests8    
13, 18–20, 22, 24–28, 34–37, 39–43, 45–47, 56, 76, 
104, 105, 108–111, 113. Purgeable Halocarbons G, FP-lined septum Cool, ≤6 °C18, 0.008% Na2S2O35 14 days 

6, 57, 106. Purgeable aromatic hydrocarbons G, FP-lined septum Cool, ≤6 °C18, 0.008% Na2S2O35, HCl to 
pH 2 14 days9 

3, 4. Acrolein and acrylonitrile G, FP-lined septum Cool, ≤6 °C18, 0.008% Na2S2O3 , pH to 
4–5 14 days10 

23, 30, 44, 49, 53, 77, 80, 81, 98, 100, 112. Phenols11 G, FP-lined cap Cool, ≤6 °C18, 0.008% Na2S2O3  7 days until extraction, 40 days 
after extraction 

7, 38. Benzidines11   , 12 G, FP-lined cap Cool, ≤6 °C18, 0.008% Na2S2O35 7 days until extraction  13 

14, 17, 48, 50–52. Phthalate esters 11 G, FP-lined cap Cool, ≤6 °C18 7 days until extraction, 40 days 
after extraction 

82–84. Nitrosamines11  ,  14 G, FP-lined cap Cool, ≤6 °C18, store in dark, 0.008% 
Na2S2O35 

7 days until extraction, 40 days 
after extraction 

88–94. PCBs11 G, FP-lined cap Cool, ≤6 °C18 1 year until extraction, 1 year 
after extraction 

54, 55, 75, 79. Nitroaromatics and isophorone 11 G, FP-lined cap Cool, ≤6 °C18, store in dark, 0.008% 
Na2S2O35 

7 days until extraction, 40 days 
after extraction 

1, 2, 5, 8–12, 32, 33, 58, 59, 74, 78, 99, 101. 
Polynuclear aromatic hydrocarbons11 G, FP-lined cap Cool, ≤6 °C18store in dark, 0.008% 

Na2S2O35 
7 days until extraction, 40 days 
after extraction 

15, 16, 21, 31, 87. Haloethers11 G, FP-lined cap Cool, ≤6 °C18, 0.008% Na2S2O35 7 days until extraction, 40 days 
after extraction 

29, 35–37, 63–65, 107. Chlorinated hydrocarbons 11 G, FP-lined cap Cool, ≤6 °C18 7 days until extraction, 40 days 
after extraction 
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Parameter No./Name (refers to parameter number on Tables IA,B, 
C, D,E, F, G & H as noted) Container1 Preservation2, 3  Maximum holding time4  
60–62, 66–72, 85, 86, 95–97, 102, 103. CDDs/CDFs 11    
 Aqueous Samples: Field and Lab Preservation G Cool, ≤6 °C18, 0.008% Na2S2O35 , pH<9 1 year 
 Solids and Mixed-Phase Samples: Field 
Preservation G  Cool, ≤6 °C18 7 days 

 
 Tissue Samples: Field Preservation G  Cool, ≤6 °C18 24 hours 
 Solids, Mixed-Phase, and Tissue Samples: Lab 
Preservation G Freeze, ≤-10 °C 1 year 

114-118. Alkylated phenols G Cool, <6 °C, H2SO4 to pH<2 28 days until extraction, 40 
days after extraction 

119.  Adsorbable Organic Halides (AOX) G Cool, <6 °C18, 0.008% Na2S2O3 HNO3 
to  pH<2 

Hold at least 3 days, but not 
more than 6 months 

120.  Chlorinated Phenolics  Cool,<6 °C18, 0.008% Na2S2O3 H2SO4 
to  pH<2 

30 days until acetylation, 30 
days after acetylation. 

Table lD—Pesticides    
Tests: 1–70. Pesticides11         G, FP-lined cap Cool, ≤6 °C18, pH 5–9 15 7 days until extraction, 40 days 

after extraction 
Table IE—Radiological Tests:    
1–5. Alpha, beta, and radium P, FP, G HNO3 to pH<2 6 months 
Table IH—Bacterial Tests:    

1. E. coli  PA, G, G 
Cool, <10 °C, 0.008% Na2S2O3 
Na2S2O35Cool, <10 °C, 0.008% 
Na2S2O3 5 

8 hours 22 hours6 

2. Enterococci PA, G Cool, <10 °C, 0.008% Na2S2O3 
Na2S2O35 8 hours 22 

Table IH—Protozoan Tests:    
8. Cryptosporidium LDPE; field filtration 0–10 °C 96 hours.21 
9. Giardia LDPE; field filtration 0–10 °C 96 hours21 

16 , 17 , 18  19 20 21 22 23 24 
*Reference:  This table is adapted from Table II, 40 CFR, Ch.I, Part 136.3, Identification of Test Procedures, 7-1-13 Edition, including all footnotes listed below. 
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1 ‘‘P’’ is polyethylene; ‘‘FP’’ is fluoropolymer (polytetrafluoroethylene (PTFE; Teflon®), or other fluoropolymer, unless stated otherwise 
in this Table II; ‘‘G’’ is glass; ‘‘PA’’ is any plastic that is made of a sterlizable material (polypropylene or other autoclavable plastic); 
‘‘LDPE’’ is low density polyethylene. 
2 Except where noted in this Table II and the method for the parameter, preserve each grab sample within 15 minutes of collection. 
For a composite sample collected with an automated sampler (e.g., using a 24-hour composite sampler; see 40 CFR 122.21(g)(7)(i) 
or 40 CFR Part 403, Appendix E), refrigerate the sample at ≤6 °C during collection unless specified otherwise in this Table II or in the 
method(s). For a composite sample to be split into separate aliquots for preservation and/or analysis, maintain the sample at ≤6 °C, 
unless specified otherwise in this Table II or in the method(s), until collection, splitting, and preservation is completed. Add the 
preservative to the sample container prior to sample collection when the preservative will not compromise the integrity of a grab 
sample, a composite sample, or an aliquot split from a composite sample; otherwise, preserve the grab sample, composite sample, 
or aliquot split from a composite sample within 15 minutes of collection. If a composite measurement is required but a composite 
sample would compromise sample integrity, individual grab samples must be collected at prescribed time intervals (e.g., 4 samples 
over the course of a day, at 6-hour intervals). Grab samples must be analyzed separately and the concentrations averaged. 
Alternatively, grab samples may be collected in the field and composited in the laboratory if the compositing procedure produces 
results equivalent to results produced by arithmetic averaging of the results of analysis of individual grab samples. For examples of 
laboratory compositing procedures, see EPA Method 1664A (oil and grease) and the procedures at 40 CFR 141.34(f)(14)(iv) and (v) 
(volatile organics). 
3 When any sample is to be shipped by common carrier or sent via the U.S. Postal Service, it must comply with the Department of 
Transportation Hazardous Materials Regulations (49 CFR Part 172). The person offering such material for transportation is 
responsible for ensuring such compliance. For the preservation requirements of Table II, the Office of Hazardous Materials, Materials 
Transportation Bureau, Department of Transportation has determined that the Hazardous Materials Regulations do not apply to the 
following materials: Hydrochloric acid (HCl) in water solutions at concentrations of 0.04% by weight or less (pH about 1.96 or 
greater); Nitric acid (HNO3) in water solutions at concentrations of 0.15% by weight or less (pH about 1.62 or greater); Sulfuric acid 
(H2SO4) in water solutions at concentrations of 0.35% by weight or less (pH about 1.15 or greater); and Sodium hydroxide (NaOH) 
in water solutions at concentrations of 0.080% by weight or less (pH about 12.30 or less). 
4Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples may be held 
before the start of analysis and still be considered valid. Samples may be held for longer periods only if the permittee or monitoring 
laboratory has data on file to show that, for the specific types of samples under study, the analytes are stable for the longer time, and 
has received a variance from the Regional Administrator under Sec. 136.3(e). For a grab sample, the holding 
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time begins at the time of collection. For a composite sample collected with an automated sampler (e.g., using a 24-hour composite 
sampler; see 40 CFR 22.21(g)(7)(i) or 40 CFR part 403, Appendix E), the holding time begins at the time of the end of collection of 
the composite sample. For a set of grab samples composited in the field or laboratory, the holding time begins at the time of 
collection of the last grab sample in the set. Some samples may not be stable for the maximum time period given in the table. A 
permittee or monitoring laboratory is obligated to hold the sample for a shorter time if it knows that a shorter time is necessary to 
maintain sample stability. See 136.3(e) for details. The date and time of collection of an individual grab sample is the date and time at 
which the sample is collected. For a set of grab samples to be composited, and that are all collected on the same calendar date, the 
date of collection is the date on which the samples are collected. For a set of grab samples to be composited, and that are collected 
across two calendar dates, the date of collection is the dates of the two days; e.g., November 14 – 15. For a composite sample 
collected automatically on a given date, the date of collection is the date on which the sample is collected. For a composite sample 
collected automatically, and that is collected across two calendar dates, the date of collection is the dates of the two days; e.g., 
November 14 - 15. For static-renewal toxicity tests, each grab or composite sample may also be used to prepare test solutions for 
renewal at 24 h, 48 h, and/or 72 h after first use, if stored at 0 –6 °C, with minimum headspace. 
 
5 ASTM D7365-09a specifies treatment options for samples containing oxidants (e.g., chlorine).  Also, Section 9060A of Standard 
Methods for the Examination of Water and Wastewater (20th and 21st editions) addresses dechlorination procedures. 
6 Sampling, preservation and mitigating interferences in water samples for analysis of cyanide are described in ASTM D7365-09a.  
There may be interferences that are not mitigated by the analytical test methods or D7365-09a.  Any technique for removal or 
suppression of interference may be employed, provided the laboratory demonstrates that it more accurately measures cyanide 
through quality control measures described in the analytical test method.  Any removal or suppression technique not described in 
D7365-09a or the analytical test method must be documented along with supporting data.   
 
7 For dissolved metals, filter grab samples within 15 minutes of collection and before adding preservatives.   For a composite sample 
collected with an automated sampler (e.g., using a 24-hour composite sampler; see 40 CFR 122.21(g)(7)(i) or 40 CFR Part 403, 
Appendix E), filter the sample within 15 minutes after completion of collection and before adding preservatives.  If it is known or 
suspected that dissolved sample integrity will be compromised during collection of a composite sample collected automatically over 
time (e.g., by interchange of a metal between dissolved and suspended forms), collect and filter grab samples to be composited 
(footnote 2) in place of a composite sample collected automatically.   
 
8 Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
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9 If the sample is not adjusted to pH 2, then the sample must be analyzed within seven days of sampling. 
 
10   The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must be 
analyzed within 3 days of sampling. 
 
11 When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum holding 
times should be observed for optimum safeguard of sample integrity (i.e., use all necessary preservatives and hold for the shortest 
time listed). When the analytes of concern fall within two or more chemical categories, the sample may be preserved by cooling to ≤6 
°C, reducing residual chlorine with 0.008% sodium thiosulfate, storing in the dark, and adjusting the pH to 6–9; samples preserved in 
this manner may be held for seven days before extraction and for forty days after extraction. Exceptions to this optional preservation 
and holding time procedure are noted in footnote 5 (regarding the requirement for thiosulfate reduction), and footnotes 19, 20 
(regarding the analysis of benzidine). 
 
12 If 1, 2-diphenylhydrazine is likely to be present, adjust the pH of the sample to 4.0 ± 0.2 to prevent rearrangement to benzidine. 
 
13 Extracts may be stored up to 30 days at <0⁰ C.   
 
14 For the analysis of diphenylnitrosamine, add 0.008% Na2S2O3 and adjust pH to 7–10 with NaOH within 24 hours of sampling 
 
15 The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted within 72 
hours of collection.  For the analysis of aldrin, add 0.008% Na2S2O3.   
 
16 Place sufficient ice with the samples in the shipping container to ensure that ice is still present when the samples arrive at the 
laboratory.  However, even if ice is present when the samples arrive, immediately measure the temperature of the samples and 
confirm that the preservation temperature maximum has not been exceeded.  In the isolated cases where it can be documented that 
this holding temperature cannot be met, the permittee can be given the option of on-site testing or can request a variance.  The 
request for a variance should include supportive data which show that the toxicity of the effluent samples is not reduced because of 
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the increased holding temperature.  Aqueous samples must not be frozen.  Hand-delivered samples used on the day of collection do 
not need to be cooled to 0 to 6⁰C prior to test initiation.   
 
17 Samples collected for the determination of trace level mercury (<100 ng/L) using EPA Method 1631 must be collected in tightly-
capped fluoropolymer or glass bottles and preserved with BrCl or HCl solution within 48 hours of sample collection. The time to 
preservation may be extended to 28 days if a sample is oxidized in the sample bottle. A sample collected for dissolved trace level 
mercury should be filtered in the laboratory within 24 hours of the time of collection. However, if circumstances preclude overnight 
shipment, the sample should be filtered in a designated clean area in the field in accordance with procedures given in Method 1669. 
If sample integrity will not be maintained by shipment to and filtration in the laboratory, the sample must be filtered in a designated 
clean area in the field within the time period necessary to maintain sample integrity. A sample that has been collected for 
determination of total or dissolved trace level mercury must be analyzed within 90 days of sample collection. 
 
18 Aqueous samples must be preserved at ≤6 °C, and should not be frozen unless data demonstrating that sample freezing does not 
adversely impact sample integrity is maintained on file and accepted as valid by the regulatory authority. Also, for purposes of 
NPDES monitoring, the specification of ‘‘≤°C’’ is used in place of the ‘‘4 °C’’ and ‘‘< 4 °C’’ sample temperature requirements listed in 
some methods. It is not necessary to measure the sample temperature to three significant figures (1/100th of 1 degree); rather, three 
significant figures are specified so that rounding down to 6 °C may not be used to meet the ≤6 °C requirement. The preservation 
temperature does not apply to samples that are analyzed immediately (less than 15 minutes). 
 
19 An aqueous sample may be collected and shipped without acid preservation. However, acid must be added at least 24 hours 
before analysis to dissolve any metals that adsorb to the container walls. If the sample must be analyzed within 24 hours of 
collection, add the acid immediately (see footnote 2). Soil and sediment samples do not need to be preserved with acid. The 
allowances in this footnote supersede the preservation and holding time requirements in the approved metals methods. 
 
20 To achieve the 28-day holding time, use the ammonium sulfate buffer solution specified in EPA Method 218.6. The allowance in 
this footnote supersedes preservation and holding time requirements in the approved hexavalent chromium methods, unless this 
supersession would compromise the measurement, in which case requirements in the method must be followed.   
 
21 Holding time is calculated from time of sample collection to elution for samples shipped to the laboratory in bulk and calculated 
from the time of sample filtration to elution for samples filtered in the field.   
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22 Sample analysis should begin as soon as possible after receipt; sample incubation must be started no later than 8 hours from time 
of collection.   
 
23 For fecal coliform samples for sewage sludge (biosolids) only, the holding time is extended to 24 hours for the following sample 
types using either EPA Method 1680 (LTB-EC) or 1681 (A-1):  Class A composted, Class B aerobically digested, and Class B 
anaerobically digested.   
 
24 The immediate filtration requirement in orthophosphate measurement is to assess the dissolved or bio-available form of 
orthophosphorus (i.e., that which passes through a 0.45-micron filter), hence the requirement to filter the sample immediately upon 
collection (i.e., within 15 minutes of collection).    
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Analyte Methods Reference 1 Container2 Preservation3 Maximum Holding Time4 
Bromine  DPD Colorimetric5  SM 4500-Cl-G P, G None required  Analyze immediately 
Bromates  Ion Chromatography EPA 300.0 6 P, G  Cool 4°C 30 days 

Chlorophylls  Spectrophotometric SM 10200 H  P, G7  

Dark 4°C 
 
Filtered, dark, -20°C 

48 hours chilled until filtration8,  and 
analyze immediately or 
48 hours chilled until filtration8,and 
28 days (frozen)after filtration 

Corrosivity 
 

Calculated 
(CaCO3 Stability, 
Langelier Index) 

SM 2330  
ASTM D513-92  P, G Cool 4°C9 7 days9 

Cyanotoxin ELISA and LC/MSMS  FP, G Cool 6°C16 7 days until extraction, 40 days after 
extraction 

FL-PRO Gas Chromatography DEP (11/1/95)18 G, PTFE lined cap 
only 

Cool 4°C, H2SO4  or HCl 
to pH<2 

7 days until extraction, 40 days 
after extraction 

Odor Human Panel  SM 2150 G only Cool 4°C 6 hours  

Salinity  Electrometric 10 
Hydrometric10 

SM 2520 B  
SM 2520 C G, wax seal Analyze immediately 

or use wax seal 30 days10 

Taste Human Panel SM 2160 B, C, D  
ASTM E679-91 G only Cool 4°C 24 hours 

Total Dissolved Gases Direct-sensing Membrane-
diffusion SM 2810 __________ ___________ Analyze in-situ 

Total Petroleum 
Hydrocarbons Gravimetry EPA 166417 G only Cool 4°C, H2SO4  or HCl 

to pH<2 28 days 

Transparency  Irradiometric11 62-302.200(6), FAC __________ ___________ Analyze in-situ 

Un-ionized Ammonia Calculated12 DEP-SOP13 P, G Cool 4°C 
Na2S2O3 12 

8 hours unpreserved 
28 days preserved 12 

Organic Pesticides14 GC and HPLC  EPA (600-series) 14 15 15 15 16 

*40 CFR, Ch. I, Part 136.3, Identification of Test Procedures, 7-1-13 Edition. Reference provided for informational purposes only. 
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1 SM XXXX = procedures from "Standard Methods for the Examination of Water and Wastewater"; see Standard Methods Online 

(http://www.standardmethods.org/store/). Reference methods are listed for informational purposes only. 
ASTM XXXX-YY = procedure from "Annual Book of ASTM Standards", Water and Environmental Technology, Volumes 11.01 and 11.02 (Water I and II). See 

American Society for Testing and Materials (ASTM International), http://www.astm.org/Standard/index.shtml. Reference methods are listed for informational 
purposes only. 

2 P = plastic, G = glass. 
3 When specified, sample preservation should be performed immediately upon sample collection. 
4 The times listed are the maximum times that samples may be held before analysis and still be considered valid. 
5 The approved procedure is for residual chlorine.  However, in the absence of chlorine, the DPD colorimetric procedure can be adapted to measure bromine 

content of the sample.  In such case, the validity of this assumption must be verified by using another procedure for chlorine which is not affected by the 
presence of bromine (i.e., negligible interference). 

6 “The Determination of Inorganic Anions in Water by Ion Chromatography", EPA Method 300.0, Revision 2.1,, Revised August 1993, by John D. Pfaff, U. S. EPA 
Cincinnati, Ohio 45268. Reference methods are listed for informational purposes only. 

7 Collect samples in opaque bottles and process under reduced light.  A secondary device, such as a Van Dorn/Niskin or bucket, may be used to collect the 
sample and then expeditiously transfer into an opaque bottle.     

8 Samples must be filtered within 48 hours of collection.  Add magnesium carbonate to the filter while the last of the sample passes through the filter. 
9 Temperature and pH must be measured on site at the time of sample collection.  7 days is the maximum time for laboratory analysis of total alkalinity, calcium ion 

and total solids. 
10 The electrometric and hydrometric analytical methods are suited for field use.  The argentometric method is suited for laboratory use.  Samples collected for 

laboratory analysis, when properly sealed with paraffin waxed stopper, may be held indefinitely.  The maximum holding time of 30 days is recommended as a 
practical regulatory limit. 

11 Transparency in surface waters is defined as a compensation point for photosynthetic activity, i.e., the depth at which one percent of the light intensity entering 
at the water surface remains unabsorbed.  The DEP Chapter 62-302, FAC requires that the light intensities at the surface and subsurface be measured 
simultaneously by irradiance meters such as the Kahlsico Underwater Irradiometer, Model No. 268 WA 310, or an equivalent device having a comparable 
spectral response. 

12 The results of the measurements of pH, temperature, salinity (if applicable) and the ammonium ion concentration in the sample are used to calculate the 
concentration of ammonia in the unionized state.  Temperature, pH and salinity must be measured on-site at the time of sample collection.  Laboratory 
analysis of the ammonium ion concentration should be conducted within eight hours of sample collection.  If prompt analysis of ammonia is impossible, 
preserve samples with H2SO4 to pH between 1.5 and 2.  Acid-preserved samples, stored at 4°C, may be held up to 28 days for ammonia determination.  
Sodium thiosulfate should only be used if fresh samples contain residual chlorine. 

13 Calculation of Un-ionized Ammonia in Fresh Water, Chemistry Laboratory Methods Manual, Florida Department of Environmental Protection, Revision 2, 
2/12/2001.  The document is available from the DEP Standards & Assessment Section. Reference method listed for informational purposes only. 

14 Other pesticides listed in approved EPA methods (608.1, 608.2, 614, 614.1, 615, 617, 618, 619, 622, 622.1, 627, 629, 631, 632, 632.1, 633, 642, 643, 644 and 
645) that are not included in Table ID of 40 CFR Part 136.3 (7-1-13 Edition). Reference methods and CFR citation listed for informational purposes only. 

http://www.astm.org/Standard/index.shtml
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15  Container, preservation and holding time as specified in each individual method must be followed. 
16  Sample preservation procedures, container material and maximum allowable holding times for analytes not specified in DEP-SOP-001/01 (March 1, 2014) shall 

follow the preservation, container and holding time requirements specified in the selected analytical method. If no method-specified requirements exist, the 
best available scientific knowledge shall be used as guidance for determining the appropriate procedures for use, per 62-160.400(2), F.A.C. 

17  Method 1664, n-Hexane Extractable Material (HEM; Oil and Grease) and Silica Gel Treated n-Hexane Extractable Material (SGT-HEM; Non-polar Material) by 
Extraction and Gravimetry. Revision A, February 1999. EPA-821-R-98-002, and, Revision B, February 2010. EPA-821-R-10-001. Reference methods listed 
for informational purposes only. 

18  FL-PRO - Method for Determination of Petroleum Range Organics, Revision 1, November 1, 1995, Florida Department of Environmental Protection 
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Analyte Methods References* Container Preservation Maximum Holding Times 

Volatile Organics Purge-and-Trap GC and 
GC-MS 8015, 8260, 8021, 5035 

See Table 1000-7 
 

Semivolatile Organics  GC, HPLC, and GC-MS 

8041, 8061, 8070, 8081, 
8082, 8091, 8111, 8121, 
8131, 8141, 8151, 8270, 
8275, 8280, 8290, 8310, 
8315, 8316, 8318, 8321, 
8325, 8330, 8331, 8332, 
8410, 8430, 8440, FL-
PRO, MADEP, TPHWG 

Glass, 8 oz widemouth with 
Teflon® -Lined lid Cool ≤6°C 1 14 days until extraction, 

40 days after extraction 

Dioxins  8290 Amber Glass, 8 oz widemouth 
with Teflon® -Lined lid 

Cool ≤6°C1 in 
dark 

30 days until extraction, 
45 days after extraction 

Total Metals-except 
mercury and chromium 
VI methods  

Flame AA, Furnace AA, 
Hydride and ICP 

All 7000-series (except 
7195, 7196, 7197, 7198, 
7470 and 7471), 6010 
(ICP) and 6020 (ICP) 

Glass or plastic 8 oz 
widemouth (200 grams 
sample) 

None 6 months 

Chromium VI 
Colorimetric, Chelation 
with Flame AA 
 (200 gram sample) 

7196 and 7197 (prep 
3060) 

Glass or plastic, 8 oz 
widemouth (200 gram sample) Cool 4°± 2°C1 

1 month until extraction, 4 
days after extraction 2 
 

Mercury Manual Cold Vapor AA 7471 
Glass or plastic 8 oz 
widemouth (200 grams 
sample) 

Cool 4°± 2°C1 
28 days 
 

Microbiology (MPN)  MPN Sterile glass or plastic Cool ≤6°C1 24 hours 

Aggregate Properties   Glass or plastic Cool ≤6°C1 14 days 
Inorganic nonmetallics 
all except: 
 
Cyanide 
 Sulfite, Nitrate, 
Nitrite & ο-phosphate 
Elemental Phosphorus 

 
 
 
 
 

 
 
 
 
 

Glass or plastic 
 

Cool ≤6°C1 

 

28 days 
 
14 days 
----------------------------------- 
48 hours 
 
48 hours 
 
 

 
Glass or plastic 
 
Glass or plastic 
Glass 
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The term “residuals” include:  (1) sludges of domestic origin having no specific requirements in Tables FS-1000-4 or FS-1000-9; (2) sludges of industrial origin; and 
(3) concentrated waste samples.

                                                
1 Keep soils, sediments and sludges cool at ≤6°C from collection time until analysis.  No preservation is required for concentrated waste samples. 
2 Storage Temperature is 4°C, ±2°C 
* Reference method numbers are listed for informational purposes only and are found in SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods (http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/index.htm), except for the additional informational method sources listed below: 
FL-PRO - Method for Determination of Petroleum Range Organics, Revision 1, November 1, 1995, Florida Department of Environmental Protection 
MADEP – Method for the Determination of Extractable Petroleum Hydrocarbons (EPH), Revision 1.1, May 2004, Massachusetts Department of Environmental 
Protection 
MPN – Microbiological test methods utilizing Most Probable Number procedures 
TPHWG - TPH Working Group Series 
 
 
 

http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/index.htm
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   Sample Container     

Conc. 
Level Sampling Device Collection 

Procedure* Type Vial Preparation* Preservation Sample Preparation* Max HT Determinative 
Procedure^ 

≤200 
ug/kg 

Coring Device 5035 - Section 
6.2.1 

Glass Vial w/ 
PTFE-silicone 
Septum 

5035 - 6.1.1 NaHSO4 / 4ºC 
(see 5035 – 
6.4.3) 

5035 - Section 7.2.3 14 D 
 

Any recognized VOC 
Method (see 5035 – 7.2) 

≤200 
ug/kg 

Coring Device 5035 - Section 
6.2.1 

Glass Vial w/ 
PTFE-silicone 
Septum 

5035 - 6.1.1  4ºC 5035 - Section 7.2.3 48 H Any recognized VOC 
Method (see 5035 – 7.2) 

≤200 
ug/kg 

Coring Device 5035 - Section 
6.2.1 

Glass Vial w/ 
PTFE-silicone 
Septum 

5035 - 6.1.1


 4ºC / -10ºC
,
  

5035 - Section 7.2.3 48 H / 14 D  Any recognized VOC 
Method (see 5035 – 7.2) 

≤200 
ug/kg 

EnCore or equivalent 5035 - Section 
6.2.1 

EnCore or 
equivalent 

5035 - 

6.1.1
,


,
  

4ºC 5035 - Section 7.2.3 48 H  Any recognized VOC 
Method (see 5035 – 7.2) 

≤200 
ug/kg 

EnCore or equivalent 5035 - Section  
6.2.1 

EnCore or 
equivalent 5035 - 6.1.1

,
 

NaHSO4 / 4ºC 
(see 5035 – 
6.4.3) 
 

5035 - Section 7.2.3 
48 H / 14 D


 

Any recognized VOC 
Method (see 5035 – 7.2) 

≤200 
ug/kg 

EnCore or equivalent 5035 - Section  
6.2.1 

EnCore or 
equivalent 5035-6.1.1


 4ºC / -10ºC

,
 

5035 - Section 7.2 
48 H / 14 D


 

Any recognized VOC 
Method (see 5035 – 7.2) 

>200 
ug/kg 

EnCore or equivalent 5035 - Section  

6.2.2.3


 

EnCore or 
equivalent 5035 - 6.1.3

,
 

4ºC 5035 - Sections 7.3.2 & 
7.3.3 

48 H / 14 D Any recognized VOC 
Method (see 5035 – 7.3) 

>200 
ug/kg  

Coring Device 5035 - Section 
6.2.2.3  

Glass Vial w/ 
PTFE-silicone 
Septum 

5035 - 6.1.3 Methanol/PEG + 
4ºC  

5035 - Section 7.3.4 14 D Any recognized VOC 
Method (see 5035 – 7.3) 

>200 
ug/kg8 

Conventional Devices DEP SOP - Section 
5. 

Glass  w/ PTFE-
silicone Septum 

5035 - 6.1.2 4ºC 5035 - Sections 7.3.1 - 
7.3.3 

14 D Any recognized VOC 
Method (see 5035 – 7.3) 

Oily 
Waste 

Conventional Devices 5035 - Section 
6.2.4.2 

Glass  w/ PTFE-
silicone Septum 

5035 - 6.1.4 4ºC 5035 - Sections 7.4.1 - 
7.4.2 

14 D Any recognized VOC 
Method (see 5035 – 7.4) 

Oily 
Waste 

Conventional Devices 5035 - Section 
6.2.4.1 

Glass  w/ PTFE-
silicone Septum 

5035 - 6.1.4 Methanol/PEG + 
4ºC 

5035 - Sections 7.4.3 14 D Any recognized VOC 
Method (see 5035 – 7.4) 



DEP-SOP-001/01 
FS 1000 General Sampling Procedures 

 
Table FS 1000-7 

 
Sample Handling, Preservation and Holding Time Table for SW 846 Method 5035* 

 

Page 36 of 36  Revision Date:  March 1, 2014 

Dry Wt. Conventional Devices 5035 - Sections 
6.2.1.6, 6.2.2.7, 
6.2.3 

Glass with Teflon 
liner 

5035 – 4.4.1 4ºC 5035 - Section 7.5 Not applicable 5035 - Section 7.5 

Soil 
Screen 

Conventional Devices 5035 - Sections 
6.2.1.6, 6.2.3 

Glass  w/ PTFE-
silicone Septum 

5035 – 4.4.1 4ºC 5035 - Section 7.1 14 D Any recognized VOC 
Method (see 5035 – 7.1) 

                                                
1Maximum time allowable from time/date of collection to sample analysis. 
2Eliminate 6.1.1.2; use only organic-free water. 
3Contents of sampling device must be transported to the laboratory at 4ºC and stored at -10ºC. 
4In order to ensure that vials do not break during freezing, they should be stored on their side or at a slanted angle to maximize surface area. 
5Maximum allowable time at 4ºC is 48 hours; maximum allowable time to sample analysis is 14 days (from time of sample collection). 
6Conducted in the laboratory. 
7Entire contents of sampling device are extruded into the sample analysis vial containing the appropriate solvent. 
8Procedures are limited only to those situations or programs in which the maximum contamination level does not exceed 200 ug/kg. 
9Methanolic preservation in the field is not recommended, but may be used if approved by DEP for a project. 
*See method 5035 in SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/index.htm) 
and DEP SOP FS 3000, Soil, in DEP-SOP-001/01, 9/19/12. 
^See 62-160.320, F.A.C., Approved Laboratory Methods 
 
 
 

http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/index.htm
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Analyte or EPA Method Number* Preservation1 Holding Time2 Holding Time for 
Extract3 Container4 

MICROBIOLOGICAL-BACTERIA Cool < 10°C, Na2S2O3
5   P or G 

Total Coliforms, fecal coliforms & E. coli in drinking water Cool < 10°C6, Na2S2O35 30 Hours7  P or G 
Total coliforms and fecal coliforms in source water 
Heterotrophic bacteria in drinking water Cool < 10°C, Na2S2O35 8 hours  P or G 

Gross Alpha  Conc. HCl or HNO3 to pH 
<2 8,9 6 mo  P or G 

Gross beta  Conc. HCl or HNO to pH 
<28,9 6 mo  P or G 

Strontium-89  Conc. HCl or HNO to pH 
<28,9 6 mo  P or G 

Strontium-90  Conc. HCl or HNO to pH 
<28,9 6 mo  P or G 

Radium-226  Conc. HCl or HNO to pH 
<28,9 6 mo  P or G 

Radium-228  Conc. HCl or HNO to pH 
<28,9 6 mo  P or G 

Cesium-134 Concentrated HCl to pH 
<<28,9 6 mo  P or G 

Iodine-131 None 8 days  P or G 
Tritium None 6 months  G 

Uranium  Conc. HCl or HNO3 to pH 
<28,9 6 mo  P or G 

Photon emitters  Conc. HCl or HNO3 to pH 
<28,9 6 mo  P or G 

Asbestos Cool 4°C 48 hours  P or G 
Bromate Ethylenediamine (50mg/L) 28 days  P or G 

Cyanide Cool, 4C, Ascorbic acid (if 
chlorinated), NaOH pH>12 14 days  P or G 

Nitrate  Cool, 4°C  48 hours  P or G 
Nitrate (chlorinated source) Cool, 4°C 14 days  P or G 
Odor Cool 4°C 24 hours  G 

502.2 
Sodium Thiosulfate or 
Ascorbic Acid, 4°C 
 HCl pH<2 if Ascorbic Acid 
is used 

14 days  Glass with PFTE Lined Septum 
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Analyte or EPA Method Number* Preservation1 Holding Time2 Holding Time for 
Extract3 Container4 

504.1 Sodium Thiosulfate Cool, 
4°C, 14 days 4°C, 24 hours Glass with PFTE-Lined Septum 

505 Sodium Thiosulfate Cool, 
4°C 

14 days (7 days 
for Heptachlor) 4°C, 24 hours Glass with PFTE-Lined Septum 

506 Sodium Thiosulfate Cool, 
4°C, Dark 14 days 4°C, dark, 14 days Amber Glass with PFTE-lined Cap 

507 Sodium Thiosulfate Cool, 
4°C, Dark 

14 days (see 
method for 
exceptions) 

4°C, dark, 14 days Amber Glass with PFTE-lined Cap 

508 Sodium Thiosulfate Cool, 
4°C, Dark 

7 days (see 
method for 
exceptions)  

4°C, dark, 14 days Glass with PFTE-lined Cap 

508A Cool, 4°C 14 days 30 days Glass with PFTE-lined Cap 

508.1 Sodium Sulfite, HCl pH<2, 
Cool, 4°C 

14 days (see 
method for 
exceptions) 

30 days Glass with PFTE-lined Cap 

515.1 Sodium Thiosulfate Cool, 
4°C, Dark 14 days 4°C, dark, 28 days Amber Glass with PFTE-lined Cap 

515.2 Sodium Thiosulfate HCl 
pH<2, Cool, 4°C, Dark 14 days ≤ 4°C, dark, 14 days Amber Glass with PFTE-lined Cap 

515.3 Sodium Thiosulfate HCl 
pH<2, Cool, 4°C, Dark 14 days ≤ 4°C, dark, 14 days Amber Glass with PFTE-lined Cap 

515.4 
Sodium Sulfite, HCl pH<2, 
Cool, ≤10°C for first 48 
hours ≤6°C thereafter, 
Dark 

14 days ≤0°C, 21 days  

524.2 Ascorbic Acid, HCl pH<2, 
Cool 4°C 14 days  Glass with PFTE-lined Septum 

525.2 Sodium Sulfite, Dark, 
Cool, 4°C, HCl pH<2 

14 days (see 
method for 
exceptions) 

≤ 4°C, 30 days from 
collection Amber Glass with PFTE-lined Cap 

531.1, 6610 
Sodium Thiosulfate 
Monochloroacetic acid, 
pH<3, Cool, 4°C 

Cool 4°C, 28 
days  Glass with PFTE-lined Septum 

531.2 
Sodium Thiosulfate, 
Potassium Dihydrogen 
Citrate buffer to pH 4, 

28 days   
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Analyte or EPA Method Number* Preservation1 Holding Time2 Holding Time for 
Extract3 Container4 

dark, ≤10°C for first 48 hr, 
≤6°C thereafter 

547 Sodium Thiosulfate Cool, 
4°C 

14 days (18 mo. 
frozen)  Glass with PFTE-lined Septum 

548.1 
Sodium Thiosulfate (HCl 
pH 1.5-2 if high biological 
activity), Cool, 4°C, Dark 

7 days ≤4°C 14 days  Amber Glass with PFTE-lined 
Septum 

549.2 
Sodium Thiosulfate 
(H2SO4 pH<2 if 
biologically active), Cool, 
4°C, Dark 

7 days 21 days High Density Amber Plastic or 
Silanized Amber Glass 

550, 550.1 Sodium Thiosulfate Cool, 
4°C, HCl pH<2 7 days 

550, 30 days  
550.1, 40 days  
Dark, 4°C 

Amber Glass with PFTE-lined Cap 

551.1 

Sodium Thiosulfate, 
Sodium Sulfite, 
Ammonium Chloride, pH 
4.5-5.0 with phosphate 
buffer, Cool, 4°C 

14 days  Glass with PFTE-lined Septum 

552.1  Ammonium chloride, Cool, 
4°C, Dark 14 days  ≤4°C, dark 48 hours Amber Glass with PFTE-lined cap 

552.2 Ammonium chloride, Cool, 
4°C, Dark 14 days ≤4°C, dark 7 days 

≤-10°C 14 days Amber Glass with PFTE-lined cap 

555 Sodium Sulfite, HCl, pH ≤ 
2, Dark, Cool 4°C 14 days  Glass with PFTE-lined cap 

1613B Sodium Thiosulfate, Cool, 
0-4°C, Dark  Recommend 40 days Amber Glass with PFTE-lined Cap 

                                                
1 Preservation, when required, must be done immediately upon sample collection. 
2 Stated values are the maximum regulatory holding times.  Sample processing must begin by the stated time. 
3 Stated time is the maximum time a prepared sample extract may be held before analysis. 
4 (P) polyethylene or (G) or glass. For microbiology, plastic sample containers must be made of sterilizable materials (poly-propylene or other 

autoclavable plastic). 
5 Addition of sodium thiosulfate is only required if the sample has a detectable amount of residual chlorine, as indicated by a field test using EPA 

Method 330.4 or 330.2 or equivalent. 
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6 Temperature requirement applies only to source water samples, however once received by the laboratory, if sample processing does not begin 
on the same working day, samples must be refrigerated. 
7 If samples are analyzed after 30 hours, but within 48 hours of collection, the laboratory is to indicate in the analytical report that the data may be 

invalid because of excessive delay in sample processing.  No samples received after 48 hours are to be accepted or analyzed for compliance 
with the regulations of the Department of Environmental Protection or the Department of Health. 

8 It is recommended that the preservative be added at the time of collection unless suspended solids activity is to be measured.  It is also 
recommended that samples be filtered, if suspended or settleable solids are present, prior to adding preservative, at the time of collection.  
However, if the sample has to be shipped to a laboratory or storage area, acidification of the sample (in its original container) may be delayed 
for a period not to exceed 5 days.  A minimum of 16 hours must elapse between acidification and analysis. 

9 If HCl is used to acidify samples, which are to be analyzed for gross alpha or gross beta activities, the acid salts must be converted to nitrate salts before transfer 
of the samples to planchets. 

*EPA method numbers are provided as informational references only. 
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Table FS 1000-9 
Containers, Preservation and Holding Times for Biosolids Samples and Protozoans 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

*Dechlorinate bulk samples when applicable 
 

 
 

ANALYTE NAME CONTAINER PRESERVATION MAX HOLDING TIME 

Fecal Coliform Plastic or Glass Cool 4°C 24 hours 

Salmonella Plastic or Glass < 10°C 24 hours 

Enteric Viruses Plastic or Glass Up to 25°C 2  hours 

Enteric Viruses Plastic or Glass 2 to 10°C 48 hours 
Specific Oxygen Uptake 

Rate 
Plastic or Glass None As Soon As Possible 

Helminth OVA Plastic or Glass < 4°C (Do not Freeze) 24 hours 

Cryptosporidium/Giardia Plastic or Glass 0 - 10°C (Do not Freeze)* 96 Hours 

Total Solids Plastic or Glass ≤6°C (Do not Freeze) 7 days 

Metallics Plastic or Glass See Tables FS 1000-4, FS 1000-5 and FS 1000-6 

Other Inorganic Pollutants Plastic or Glass See Tables FS 1000-4, FS 1000-5 and FS 1000-6 
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Table FS 1000-10 
Container Materials, Preservation, and Holding Times for Fish and Shellfish  

 

Analyte Matrix Sample Container 
Field (Transport to Lab) Laboratory 

Preservation Maximum Shipping 
Time Storage Holding Time 

 Whole Organism (Fish, shellfish, etc. 
Foil-wrap each organism  (or 
composite for shellfish) and transport 
in waterproof plastic bag 

Cool in wet ice or: 
_ _ _ _ _ _ _ _ _ _ _  
 
Freeze on dry ice 

24 hours 
_ _ _ _ _ _ _ _ _ _ _  
 
48 hours 

  

Mercury  Tissue (fillets and edible portions, 
homogenates)  

Plastic, borosilicate glass, quartz, 
PTFE  Freeze at <-20°C  1 year  

Other metals  Tissue (fillets and edible portions, 
homogenates)  

Plastic, borosilicate glass, quartz, 
PTFE  Freeze at <-20°C  6 months  

Organics  Tissue (fillets and edible portions, 
homogenates)  

Borosilicate glass, PTFE, quartz, 
aluminum foil  Freeze at <-20°C  1 year 

Dioxin Tissue (fillets and edible portions, 
homogenates) 

Amber containers:  Borosilicate glass, 
PTFE, quartz, aluminum foil Freeze at <-20°C  

30 days until 
extraction, 15 days 

after extraction  

Lipids  Tissue (fillets and edible portions, 
homogenates)  

Plastic, borosilicate glass, quartz, 
PTFE  Freeze at <-20°C  1 year  

PTFE = Polytetrafluoroethylene (Teflon) 
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Table FS 1000-11 

Holding Times for SPLP or TCLP Extraction, Sample Preparation and Determinative Analysis 
 
 
 

Holding Time (Days) 
  

From: Field  
Collection 
 
To: SPLP or TCLP 
Extraction 

 
From: SPLP or TCLP 
Extraction 
 
To: Preparative 
Extraction 

 
From: Preparative 
Extraction 
 
To: Determinative 
Analysis 

 
Total Elapsed Time 

 
Volatiles 
Semi-Volatiles 
Mercury 
Metals, except Mercury 

 
14 
14 
28 
180 

 
NA 
7 
NA 
NA 

 
14 
40 
28 
180 

 
28 
61 
56 
360 

 
NA – Not Applicable 
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Table FS 1000-12 
Preventive Maintenance Tasks 

INSTRUMENT/ACTIVITY FREQUENCY 
  

REFRIGERATORS, INCUBATORS, OVENS  
Clean interior Monthly 
Check thermometer temperature against certified thermometer or equivalent Annually 
  

ANYTICAL BALANCES  
Clean pan and compartment Daily1 
Check with Class S weights Monthly 
Manufacturer cleaning and calibration Annually 
  

pH AND ION SELECTIVE ELECTRODES  
 PROBE  

Check probe for cracks and proper levels of filling solution; check reference junction; clean electrode Daily, Replace as necessary 
  Check response time Daily1 
 METER  
  Check batteries and electronics for loose connections and cracked leads Daily1, Replace as necessary 
  

TURBIDIMETER  
Clean instrument housing Monthly 
Clean cells Daily1 
  

CONDUCTIVITY METER  
Check batteries and probe cables Daily1 
Replatinize Probe Per manufacturer’s recommendations 
  

DISSOLVED OXYGEN METERS  
 PROBE  
  Check membrane for deterioration; check filling solution Daily1, Replace as necessary 
 METER  
  Battery level and electronics checked Daily1, Replace as necessary 
  

THERMOMETERS  
Check for cracks and gaps in the mercury Daily1, Replace as necessary 
  

TEMPERATURE PROBE  
Check connections, cables Daily1 
Check against calibrated thermometer Daily1 
  

AUTOMATIC SAMPLE COLLECTION SYSTEMS (e.g., ISCO, Sigma)  
Check sampler operation (forward, reverse, automatic through three cycles of the purge-pump-purge cycle) Daily1Prior to Sampling Event 
Check purge-pump-purge cycle when sampler is installed Daily1Prior to Sampling Event 
Check the flow pacer that activates the sampler to assure proper operation Daily1Prior to Sampling Event 
Check desiccant Daily1, Replace as Necessary 
Check batteries Daily1, Replace as Necessary 
Check pumping rate against manufacturer's specifications Daily1, Replace as Necessary 

 
1Daily is defined as prior to use or a 12-hour period if equipment is run continuously 



DEP-SOP-001/01 
FS 1000 General Sampling Procedures 

 

Page 45 of 45  Revision Date:  March 1, 2014 

Figure FS 1000-1 
Organic Trap Configuration for Collecting Extractable Organics with a Peristaltic Pump 
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FS 2000. GENERAL AQUEOUS SAMPLING 
See also the following Standard Operating Procedures: 

• FA 1000 Administrative Procedures 
• FC 1000 Cleaning/Decontamination Procedures 
• FD 1000-9000 Documentation Procedures 
• FM 1000 Field Planning and Mobilization 
• FQ 1000 Field Quality Control Requirements 

1. COMMON PROCEDURES 
The following procedures are applicable to the collection of all water samples. 

1.1. Refer to FS 1000 for procedures that are common to all types of sample collection 
including general preservation and thermal preservation procedures. 
1.2. Grab Samples 

1.2.1.1. This is an individual sample collected over a period of time, usually all in one 
motion, generally not exceeding 15 minutes.  The 15-minute time limit applies to 
aqueous samples only.  No time limit applies to the collection of solid samples (e.g., 
residuals).   
1.2.1.2. Grab samples represent the conditions that exist at the moment the sample is 
collected and do not necessarily represent conditions at any other time.  Grab sampling 
is the preferred method of sampling under the following conditions: 

• A snapshot of the water quality at a particular instant in time is desired.  
• The water or wastewater stream is not continuous (e.g., batch discharges 
or intermittent flow). 
• The characteristics of the water or waste stream are known to be 
constant or nearly so. 
• When conditions are relatively constant over the period of discharge.  In 
lieu of complex sampling activities, a grab sample provides a simple and 
accurate method of establishing waste characteristics. 
• The sample is to be analyzed for analytes whose characteristics are likely 
to change significantly with time (e.g., dissolved gases, microbiological tests, 
pH). 
• The sample is to be collected for analytes such as Oil and Grease, 
bacteriological tests or other parameters listed in number 3 of this section 
where the compositing process could significantly affect the actual 
concentration. 
• Data on maximum/minimum concentrations are desired for a continuous 
water or wastewater stream. 
• When identifying and tracking slug loads and spills. 

1.2.1.3. If required, measure the following parameters on grab samples or in-situ.   
NOTE:  If the permit specifies a composite sample for any of the parameters mentioned 
below, FOLLOW THE PERMIT CONDITIONS 
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Cyanide  Oil and Grease  

Residual Chlorine  pH  

Dissolved constituents in field-filtered samples 
(ortho-phosphorus, metals, etc.)  Specific Conductance  

Dissolved Oxygen and other dissolved gases  Un-ionized Ammonia  

Microbiological Parameters  Volatile Organic Compounds  

TRPHs  Temperature  

Total Phenols  

1.3. Composite Samples 
1.3.1. A composite sample is a sample collected over time, formed either by continuous 
sampling or by mixing discrete samples.  Composite samples reflect the average 
characteristics during the compositing period. 
1.3.2. Composite samples are used when stipulated in a permit or when: 

• The water or wastewater stream is continuous; 
• Analytical capabilities are limited; 
• Determining average pollutant concentration during the compositing period; 
• Calculating mass/unit time loadings; or 
• Associating average flow data to parameter concentrations 

1.3.3. Composite samples may be collected individually at equal time intervals if the 
flow rate of the sample stream does not vary more than plus or minus ten percent of the 
average flow rate or they may be collected proportional to the flow rate.  The permit or 
work plan will specify which composite sample type to use, either time composites or 
flow proportional composites.  The compositing methods, all of which depend on either 
continuous or periodic sampling, are described in the following discussions. 

1.3.3.1. Time Composite Sample:  Time composite samples are based on a 
constant time interval between samples.  A time composite sample can be collected 
manually or with an automatic sampler.  This type of composite is composed of 
discrete sample aliquots collected in one container at constant time intervals.  This 
method provides representative samples when the flow of the sampled wastewater 
stream is constant.  This type of sample is similar to a sequential composite sample 
described in number 3.3 of this section. 
1.3.3.2. Flow Proportional Composite Sample:  Flow proportional samples can be 
collected automatically with an automatic sampler and a compatible pacing flow 
measuring device, semi-automatically with a flow chart and an automatic sampler 
capable of collecting discrete samples, or manually.  There are two methods used to 
collect this type of sample: 
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• Method 1:  Collect a constant sample volume per stream flow (e.g., a 
200 mL sample collected for every 5,000 gallons of stream flow) at time 
intervals proportional to stream flow.  This method provides 
representative samples of all waste streams when the flow is measured 
accurately. 
• Method 2:  Collect a sample by increasing the volume of each aliquot 
as the flow increases, while maintaining a constant time interval between 
the aliquots (e.g., hourly samples are taken with the sample volume being 
proportional to the flow at the time the sample is taken). 

1.3.3.3. Sequential Composite Sample:  Sequential composite samples are 
composed of discrete samples taken into individual containers at constant time 
intervals or constant discharge increments.  For example, samples collected every 
15 minutes are composited for each hour. 

• The 24-hour composite is made up from the individual one-hour 
composites.  Each of the 24 individual samples is manually flow-proportioned 
according to the flow recorded for the hour that the sample represents.  Each 
flow-proportioned sample is then added to the composite samples.  The 
actual compositing of the samples is done by hand and may be done in the 
field or the laboratory.  In most cases, compositing in the field is preferable 
since only one sample container must be cooled, and then transported to, 
and handled, in the laboratory.  A 24-hour composite is frequently used since 
an automatic sampler can easily collect the individual samples. 
• A variation of the 24-hour composite is to collect a constant volume of 
sample taken at constant discharge increments, which are measured with a 
totalizer.  For example, one aliquot is collected for every 10,000 gallons of 
flow 
• Sequential sampling is useful to characterize the waste stream because 
you can determine the variability of the wastewater constituents over a daily 
period.  For example, for pretreatment studies you can visually determine 
when high strength wastes are being discharged from a facility or when 
heavy solid loads are being discharged during a 24-hour cycle.  You can 
measure the pH throughout the day.  The value of this type of sampling must 
be weighed against the manpower constraints and sampling goals 

1.3.3.4. Continuous Composite Sample:  Collected continuously from the stream.  
The sample may be a constant volume that is similar to the time composite, or the 
volume may vary in proportion to the flow rate of the waste stream, in which case the 
sample is similar to the flow proportional composite. 
1.3.3.5. Areal Composite:  A sample composited from individual grab samples 
collected on an areal or cross-sectional basis.  Areal composites must be made up of 
equal volumes of grab samples; each grab sample must be collected in an identical 
manner.  Examples include residual samples from grid system points on a land 
application site, water samples collected at various depths at the same point or from 
quarter points in a stream, etc. Sample is similar to the flow proportional composite. 

1.4. Collection Techniques 
1.4.1. When filling a sample container that already contains premeasured preservative, 
slowly pour the sample down the side of the container so that the preservative does not 
splatter.  If the preservative is concentrated acid, and the sample water is added too 
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quickly, the reaction between the water and the acid can generate enough heat to burn 
unprotected skin or could splatter and cause acid burning. 
1.4.2. Collect grab samples (single, discrete samples) unless directed by permit, 
program, or approved sampling plan or work plan to collect composite samples. 
1.4.3. Except for volatile organic compounds and sulfide, leave ample headspace in the 
sample bottle to allow for expansion, effervescence and proper mixing at the laboratory. 

1.5. Collecting Filtered/Dissolved Samples 
1.5.1. Certain studies or projects require collection of dissolved (i.e., filtered) samples.  
Identify all analytes in samples that are filtered as “dissolved” or “filtered” in field notes or 
laboratory transmittal forms and on final reports. 
1.5.2. Collect both filtered and unfiltered samples from the same water in a collection 
device (e.g., bailer, intermediate container) or consecutively if sampling from a pump. 
1.5.3. Collect dissolved metals in groundwater according to the procedures discussed 
in FS 2225.  Do not collect filtered samples for metals from groundwater sources unless: 

1.5.3.1. The DEP has required or approved the protocol and the DEP program 
allows the use of the procedure; or 
1.5.3.2. The organization is documenting that a filtered groundwater sample is as 
or more representative of the groundwater quality.  In this case, collect both 
unfiltered and filtered samples for analysis.  Submit the results of both samples the 
DEP for review. 

1.5.4. Filtration, when performed, must be completed within 15 minutes of sample 
collection. 
1.5.5. Collect dissolved groundwater samples for metals with a one-piece molded 
construction 1 μm filter unless otherwise specified by a DEP program.  Use a 0.45 μm 
filter when filtering all other constituents including metals in surface water. 
1.5.6. The filter must be compatible with the analyte to be filtered (e.g., zero carbon 
content for carbon analysis; non-protein binding filters for nitrogen). 
1.5.7. Equipment blanks, when collected, must be processed through the filtration 
apparatus and analyzed for the analytes of interest. 
1.5.8. Filters and filtration equipment are intermediate devices and therefore must be 
adequately rinsed per FS 2110 section 1.1.2.1. 

THE FOLLOWING ARE SPECIAL CONSIDERATIONS FOR VARIOUS ANALYTE GROUPS: 

FS 2001. pH-Preserved Samples 
1. SAMPLE CONTAINERS 

1.1. Use properly cleaned sample containers (see FC 1300). 
1.2. Inspect all containers for visual defects or contamination.  Discard if defects are 
present or containers do not appear clean. 

2. SAMPLE COLLECTION PROCEDURES 
2.1. Perform any filtration before the sample is poured into the container and before the 
sample is preserved. 
2.2. Remove the cap from the sample container, and carefully pour the sample into the 
container without allowing sampling equipment or hands to touch the rim of the sample 
container. 
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2.3. If the preservative is added after the sample is collected, (the container is not 
prepreserved), do not fill the container to the rim. 

3. PRESERVATION  
3.1. Preserve the sample within 15 minutes of sample collection or filtration (if applicable) 
unless collected as a composite sample (see FS 1006, section 3.3) or for analysis of lead 
and copper for drinking water compliance (see FS 2310, section 2). 
3.2. Preserve the sample with the chemical specified by the method or preservation 
tables (Tables FS 1000-4 to FS 1000-10). 

3.2.1. The chemical reagents must be pure enough so that the reagent does not 
contribute contamination or interferences to the analytes of interest. 

3.3. Preserve the sample by adding an accurately measured amount of preservative to 
the container.  Premeasured vials of the preservative, or a graduated container or pipet, 
may be used. 

3.3.1. Tightly cap the sample container and gently tip the container two to three times to 
distribute the chemical. 

3.4. The pH of the preserved sample must meet the pH criterion of the applicable 
preservation tables (see Tables FS 1000-4 to FS 1000-10).  Do not over preserve the 
sample. 

3.4.1. Pour an aliquot of the preserved sample into a disposable container (e.g., 
sampling cup) or onto a piece of narrow range pH paper to determine if the pH meets 
the required level.  Do not put the pH paper directly into the sample container. 
3.4.2. If the pH does not meet the required level, add additional measured amounts of 
preservative and test with narrow range pH paper (see section 3.4.1 above) until the pH 
meets the pH requirement. 
3.4.3. Record the total amount of preservative that was added to the sample.  This 
documentation is necessary for the next site visit, since additional acid may be needed 
to adequately preserve the sample on subsequent visits. 

3.5. Cooling to less than 6°C in wet ice (see FS 1006, section 5) may be required. 
3.6. If required, protect from direct sunlight and store in dark (see tables FS 1000-4, FS 
1000-5 and FS 1000-8)  
3.7. Preserve all field blanks or equipment blanks with the greatest amount of 
preservative that was required in the associated sample set and note the amount in field 
documentation. However, do not preserve with excess acid where this may interfere with 
laboratory analysis of the sample. 
3.8. After the sample has been preserved, screw the cap on tightly. 

4. Verifying pH-Preserved Samples:  Verify the pH of all pH-preserved samples (except volatile 
organics) in the field (see FS 2001, section 3.4).  If samples are routinely collected from the 
same sample location, a pH check is not required each time samples are collected. 

4.1. If the frequency of sample collection at a specified location is once per month or 
greater (e.g., weekly or daily), check the pH of at least one sample per parameter group 
according to the following schedule: 

4.1.1. Weekly sampling:  1 pH check per month 
4.1.2. Daily sampling:  1 pH check per week 

4.2. If the frequency of sample collection at a specified location is once per month, check 
the pH of at least one sample per parameter group (except volatile organics) quarterly. 
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4.2.1. If site conditions vary from sampling event to sampling event, perform pH checks 
at increased intervals. 
4.2.2. For all other sample collection frequencies, pH checks may be reduced as 
follows: 

4.2.2.1. During the first sampling event at a particular site, check all samples 
(except volatile organics) that are pH-adjusted, and 
4.2.2.2. During subsequent visits to a particular site, check at least one sample 
per parameter group that must be pH-adjusted. 

5. DOCUMENTATION  
5.1. Complete the sample container label and stick firmly on the container. 
5.2. Complete the field notes. 
5.3. Make notes on the transmittal form and in field records about any relevant 
observations or problems such as entrained sediment or preservation problems. 

FS 2002. Metals 
1. SAMPLE CONTAINERS 

1.1. Use properly cleaned containers (see FC 1300). 
1.2. Inspect the containers and caps for visual defects or contamination.  Do not use 
containers if defects are present or if they do not appear clean. 

2. SAMPLE COLLECTION PROCEDURES 
2.1. Perform any filtration before the sample is poured into the container and before the 
sample is preserved. 
2.2. Remove the cap from the sample container and carefully pour the sample into the 
container without allowing sampling equipment or hands to touch the rim of the sample 
container. 

3. PRESERVATION - Follow preservation procedures outlined in FS 2001 above. 
3.1. Requirements for specific metals: 

3.1.1. For boron or cold-vapor atomic absorption Mercury with a grade of nitric acid 
(HNO3) that is suitable for use for metals analysis.  Use concentrated HNO3 or 1:1 
HNO3.to lower the pH of less than 2 S.U., but greater than 1.62 S.U. 
3.1.2. For Chromium VI add sufficient ammonium sulfate buffer solution specified per 
Table FS 1000-4 to the sample to raise the pH of the sample to a pH of 9.3 – 9.7 and 
place in ice (see FS 2002). 
3.1.3. Trace Level Mercury 

3.1.3.1. Collect samples for trace level mercury (<100 ug/L) in tightly-capped 
fluoropolymer or glass bottles. 
3.1.3.2. If the samples cannot be received by the laboratory within 48 hours of 
sample collection, preserve the sample with BrCl or HCl solution. 
3.1.3.3. For dissolved trace level mercury, samples must be filtered through a 
0.45 μm filter within 24 hours of sample collection.  If the samples cannot be 
transported to the laboratory within 24 hours, follow the procedures in FS 8200 for 
field filtration. 

3.1.4. Samples collected for lead and copper for drinking water compliance and metals 
other than those listed above do not require immediate acid preservation. 
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3.1.4.1. When samples are not acidified with acid, the transmittal form to the 
laboratory must: 

• Clearly state that the samples are unpreserved; and 
• Request that the laboratory preserve the samples. 

3.1.4.2. If samples are acidified, use concentrated HNO3 or 1:1 HNO3.to lower the 
pH of less than 2 S.U., but greater than 1.62 S.U. 

3.2. After the sample has been preserved, screw the cap on tightly. 
4. DOCUMENTATION  

4.1. Complete the sample container label and stick firmly on the container. 
4.2. Complete the field notes. 
4.3. Make notes on the transmittal form and in field records about any relevant 
observations or problems such as entrained sediment. 
4.4. On the transmittal form, clearly identify samples that must be acidified by the 
laboratory (FS 2002, 3.1.3 or 3.1.4 above).  

FS 2003. Extractable Organics 
1. SAMPLE CONTAINERS 

1.1. Most samples are collected in glass containers with Teflon-lined caps.  Note:  Teflon 
containers are also acceptable.  There are some exceptions such as collecting samples in 
amber glass (e.g., nitroamines, nitroaromatics, etc.).  If in doubt, verify the proper container 
type in Tables FS 1000-4 through FS 1000-10. 
1.2. Inspect glass bottles to assure that there are no visual glass or liner defects.  If 
defects are present and/or the sample containers do not appear clean, the bottles must be 
discarded. 
1.3. Collect composite samples from automatic sample collection devices in refrigerated 
glass or Teflon containers through Teflon, polyethylene or polypropylene tubing. 

2. SAMPLE COLLECTION PROCEDURES  
2.1. Remove the cap from the sample container without touching the interior Teflon liner. 
2.2. Carefully pour the sample into the container without allowing sampling equipment or 
hands to touch the rim of the sample container. 
2.3. Fill bottle with sample to almost full capacity. 

3. PRESERVATION  
3.1. In general, these types of samples must be preserved by cooling to 4°C. 

3.1.1. Some analyte groups require a chemical preservation.  See Tables FS 1000-4 
through FS 1000-10 for any additional preservation. 
3.1.2. If the samples for pesticides cannot be extracted within 72 hours of collection, the 
sample pH must be in the range of 5 to 9.  If needed, adjust sample to the specified pH 
range with sodium hydroxide or sulfuric acid. 
3.1.3. Add sodium thiosulfate if residual chlorine is present. 

3.2. Place samples in wet ice within 15 minutes of sample collection (see FS 1006, 
section 5). 

4. DOCUMENTATION  
4.1. Complete the sample container label and stick firmly on the container. 
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4.2. Document when samples were placed in wet ice immediately (see FS 1006, section 
5). 
4.3. Complete the field notes. 
4.4. Make notes on the lab transmittal form and the field records about any sample that 
appears highly contaminated or exhibits other abnormal characteristics (i.e., foaming, odor, 
etc.). 

FS 2004. Volatile Organics 
1. SAMPLE CONTAINERS 

1.1. Use a screw cap glass sample vial that is sealed with a Teflon-coated septum. 
1.2. Collect at least two vials of each sample.  Some laboratories may require three or 
more vials, therefore verify the laboratory’s policy on the number of vials they require unless 
the laboratory provides the sampling kit. 
1.3. Inspect the vials for glass or septum defects (e.g., rim must not have nicks or visible 
depressions and the septum must not be deformed).  Do not use containers if defects are 
present or if they do not appear clean. 

2. SAMPLE COLLECTION PROCEDURES  
2.1. Special precautions for petroleum sources: 

2.1.1. If possible, transport and store fuels in a separate vehicle from sampling 
equipment, empty vials and collected samples.  If these items must be transported in the 
same vehicle as fuel, store the fuels as far away from the vials as possible. 
2.1.2. Place all fuel or exhaust sources downwind of the sampling location. 
2.1.3. Position all petroleum-fueled engines (including the vehicle) downwind of the 
sampling operations. 

2.2. Do not allow the sampling equipment or hands to touch the rim of the sample 
container. 
2.3. Do not remove septum caps from VOC vials until just prior to filling. Cap vials 
immediately after filling with sample. 
2.4. DO NOT PRERINSE VOC VIALS. 
2.5. Do not aerate the sample during sample collection.  If collecting from a spigot, 
reduce the flow rate to less than 100 mL/min. If collecting samples with a pump, maximize 
the flow rate within the range of 100 mL/min to 400 mL/min, depending on the sample 
source and pump and tubing configuration. See further discussion about sampling VOCs 
with pumps in FS 2200. 
2.6. If preservation is required, proceed to section 3 below unless the laboratory supplied 
vials with premeasured quantities of acid, and the sample does not need to be dechlorinated 
(see 3.2 below). 

2.6.1. If no preservation is required or if the vials are prepreserved (see 2.5 above), 
slowly and carefully allow the sample to flow down the side of the vial to minimize 
turbulence.  Fill the vial until the surface tension holds the water in a “convex meniscus”. 
2.6.2. If a vial overflows during the filling process, document the problem and notify the 
laboratory that the vial may not contain sufficient acid. 
2.6.3. If using a bailer, the bailer must be equipped with a controlled flow bottom 
assembly. 

3. PRESERVATION  
3.1. Preserve the sample during the sample collection process. 
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3.2. Dechlorination:  Some treated water samples (drinking water and treated 
wastewater) may contain residual chlorine that must be removed with a declorination agent 
such as sodium thiosulfate or ascorbic acid.  This process must occur before any additional 
preservatives (i.e., acid) are added.  The dechlorination agent must be in the vial before the 
sample is added. 

3.2.1. Laboratories may supply vials with premeasured quantities of declorination 
agent.  If acid preservation is not required, fill the vials (see section 2.5.1 above) and 
proceed to section 4 below. 
3.2.2. For chlorinated drinking water samples, add 3 mg sodium thiosulfate per 40 mL 
vial. 
3.2.3. If the chlorine level is unknown, the concentration must be measured (see FT 
2000).  For sources other than drinking water (e.g., chlorinated effluent), 10 mg sodium 
thiosulfate per 40 mL vial will remove up to 5 ppm Cl2. 

3.3. Acid Preservation 
3.3.1. Chlorinated Samples 

3.3.1.1. If acid preservation is required, carefully fill the vial with sample, but not to 
a convex meniscus as described in section 2.5.1 above. 
3.3.1.2. Add four drops of concentrated HCl (more acid may be needed if the 
sample is known to contain high levels of bicarbonate or is otherwise buffered). 
3.3.1.3. Add additional sample to create a convex meniscus. 

NOTE:  If the sample reacts with the acid by generating gas, do not submit preserved samples 
for analysis.  Instead, collect unpreserved samples (seven-day holding time must be met). 

3.3.2. Unchlorinated Samples 
3.3.2.1. The laboratory may supply vials with premeasured quantities of acid.  In 
this case, proceed to section 2.5.1 above.  If a vial overflows during the filling 
process, document the problem and notify the laboratory that the vial may not 
contain sufficient acid. 
3.3.2.2. If the samples are preserved in the field, follow the procedure in section 
3.3 above. 

4. CAPPING THE VIAL 
4.1. Fill the vial so that the sample surface is above the container rim (convex meniscus). 

4.1.1. Do not pour sample into cap. 
4.1.2. Fill vial from the original source (tubing, spigot, etc.)  Do not fill vial from 
sample collected in the cap. 

4.2. Immediately cap the vial with the Teflon seal contacting the sample.  Some sample 
may overflow while tightening the cap. 
4.3. If acid has been added to the sample, tip the vial gently two or three times to 
distribute the preservative. 
4.4. Turn the vial over and tap it to check for the presence of bubbles. 

4.4.1. If bubbles are present, and the total volume of the bubbles is less than 5 mm in 
diameter, the sample may be submitted. 
4.4.2. If the total volume of the bubbles is greater than 5 mm in diameter, discard the 
vial and fill a new one. 
4.4.3. Do not reopen a vial to add additional sample. 

5. SAMPLE PACKING  
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5.1. Label each vial with an appropriate field ID number and preservation (e.g., preserved 
with acid, sodium thiosulfate/acid, etc.). 
5.2. Wrap each vial in a protective material (e.g., bubble wrap). 
5.3. Place the set of vials in a small, sealable, untreated plastic bag unless the laboratory 
supplies an alternate method of packing. 
5.4. Place samples in wet ice within 15 minutes of sample collection (see FS 1006, 
section 5). 
5.5. Protect samples from environmental contamination during storage and transport to 
the laboratory. 
5.6. As an added measure, DEP recommends wrapping the set of replicate samples in 
bubble wrap and sealing them in a container.  This procedure will add further protection from 
potential contamination. 

6. DOCUMENTATION  
6.1. Label all the vials. 
6.2. Complete field records. 
6.3. Make note in the field records of any samples that appear highly contaminated or 
appear to effervesce when acid is added. 

FS 2005. Bacteriological Sampling 
1. SAMPLE CONTAINERS 

1.1. Collect the samples in properly sterilized containers. 
1.1.1. Presterilized Whirl-pak bags (or equivalent) are generally used. 
1.1.2. If Whirl-pak bags are not used, the sample container must have a volume of at 
least 125 mL. 
1.1.3. If using bottles, the caps must be sterilized.  If the caps are lined, there must be 
documentation to show that the liner does not produce toxic compounds when sterilized. 
1.1.4. Bottles and caps must be sterilized according to procedures in FC 1320 or 
purchased presterilized from a commercial vendor. 

2. SAMPLE COLLECTION PROCEDURES  
2.1. Unless a composite is specified by permit, all samples must be grab samples. 
2.2. Do not open the container once it has been sealed. 
2.3. Do not rinse sample container before collecting the sample. 
2.4. Use aseptic techniques to collect the sample: 

2.4.1. If an intermediate device is used, thoroughly rinse with sample water.  To ensure 
proper rinsing, DEP recommends that microbiological samples be the last sample 
collected with the sampling device. 
2.4.2. Do not put fingers into the mouth of the container or on the interior of the cap. 
2.4.3. Do not disinfect the sample equipment or sampling port. 

2.4.3.1. If special sampling requirements suggest disinfection is required because 
of a questionable condition of the sampling port or spigot, e.g., for drinking water 
sampling, follow procedures for potable water sampling in Section 9060, Samples, 
subsection 9060 A.3.a., Potable Water, 2006, in Standard Methods for the 
Examination of Water and Wastewater (see Standard Methods Online, 
http://www.standardmethods.org/store/).  
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2.5. Rinse the sampling equipment with sample water before collecting the sample.  
Therefore, collect microbiological samples at the end of a sampling sequence. 
2.6. Wells with In-Place Plumbing, Spigots and/or Faucets 

2.6.1. Do not disinfect the spigot with bleach, alcohol or heat.  Turn on spigot and flush 
at maximum velocity (see FS 2310).   
2.6.2. After flushing, reduce the water flow to approximately 500 mL/min and allow the 
water to flow for a few minutes before collecting samples.  If other samples (metals, 
nutrients, etc.) are to be collected, collect these samples first. 
2.6.3. Do not stop the flow before or during the filling process.  

2.7. Direct Grab Sample Collection  
2.7.1. Hold a rigid container near the base and plunge neck downward, below the 
surface.  Turn container until the neck points slightly upward with the mouth directed 
toward the current.  Fill to within about 1/2 inch of the top and cap immediately. 
2.7.2. Whirl-pak bags (or equivalent)  

• Open the bag by zipping off the top and pulling the white tabs to open the 
bag.  Hold the bag behind the wire ties, and plunge neck downward and up in 
one sweeping arc; or 
• Zip off the top of the bag.  Hold bag so that the mouth and wire ties are in 
front of the hands and fingers.  Immerse the bag, and open the bag into the 
current. 
• The above procedures may also be accomplished by attaching the bag to a 
pole. 

2.7.2.1. Bring the bag to the surface, and press out excess water. 
2.7.2.2. Seal the bag by folding the open ends at least three times and securely 
twisting the wire ties. 

2.8. Intermediate Device Collection 
2.8.1. When using an intermediate sampling device (bailer, DO dunker, niskin bottle, 
etc.), obtain sufficient sample in the sample collection device to completely fill the 
sample container.  Begin pouring sample out of the device BEFORE collecting into the 
container.  Continue to pour sample out of the device, place container under flowing 
stream, and fill.  Do not stop the flow before or during the filling process. 

3. PRESERVATION  
3.1. Preserve samples according to Tables FS 1000-4 through FS 1000-10. 
3.2. Place all samples in wet ice immediately after sample collection (see FS 1006, 
section 5). 
3.3. When the sample contains residual chlorine, add a dechlorinating agent such as 
sodium thiosulfate to the sample container. 

3.3.1. The final concentration of sodium thiosulfate must be approximately 100 
milligrams per liter (mg/L) in the sample (add 0.1 mL of a 10% solution of thiosulfate to a 
125 mL sample). 
3.3.2. Some vendors or laboratories provide sterile containers with premeasured 
amounts of dechlorinating agent.  Determine if the source of the field containers already 
contain a dechlorinating agent. 
3.3.3. Do not use containers with dechlorinating chemicals when collecting 
samples from sources that are known to be free from residual chlorine. 
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4. HOLDING TIME  
4.1. The holding time for microbiological samples is very short.  Let the laboratory know 
the approximate time that samples will be collected and when they are expected to be 
delivered to the laboratory. 
4.2. The holding time begins at the time (hours and minutes) the sample is collected and 
ends at the time that the sample is placed on the applicable growth media. 
4.3. Consult Tables FS 1000-4, -6, -8, and -9 for holding times. 

5. DOCUMENTATION  
5.1. Label each sample container with an appropriate field ID number. 
5.2. Place samples in wet ice within 15 minutes of sample collection (see FS 1006, 
section 5). 
5.3. Complete field records. 
5.4. Make note in the field records of any unusual sample appearances or sampling 
conditions. 

FS 2006. Oil and Grease (O&G) and Total Recoverable Petroleum Hydrocarbons 
(TRPHs) 

1. SAMPLE CONTAINERS 
1.1. Collect samples for O&G and TRPHs in 1-liter wide mouth amber glass bottles. 
1.2. The cap must have a Teflon liner. 
1.3. Visually inspect glass bottles and caps for defects.  Do not use container if defects 
are present or if they do not appear clean. 

2. SELECTION OF SAMPLING POINTS  
2.1. Oil and grease may be present in wastewater as a surface film, an emulsion, a 
solution, or as a combination of these forms.  Since it is very difficult to collect a 
representative ambient sample for oil and grease analysis, the sampler must carefully 
evaluate the location of the sampling point. 

2.1.1. Select a point of greatest mixing. 
2.1.2. For compliance samples at a facility, collect samples from a point that best 
represents oil and grease concentrations. 

3. SAMPLE COLLECTION PROCEDURES  
3.1. All samples must be grab samples. 

3.1.1. If composite data are required, collect individual grab samples over the specified 
time period. 
3.1.2. Submit all samples for analysis. 
3.1.3. Average the concentrations of the results to determine the average concentration 
over time. 

3.2. Do not collect the sample by skimming the surface. 
3.3. Collect a discrete sample that will be used for analysis.  Do not use this sample for 
any other test. 
3.4. Remove the cap from the glass bottle without touching the interior of the container or 
lid. 
3.5. Do not rinse the sampling device or the sample container with sample water. 
3.6. Collect the sample directly into the container. 
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3.6.1. If intermediate sampling equipment is needed, do not allow the sampling 
equipment to touch the rim of the sample container. 
3.6.2. Do not use automatic samplers to collect these types of samples. 
3.6.3. Fill the bottle with the sample water to almost full capacity. 
3.6.4. Add preservatives (see section 4 below). 
3.6.5. Quickly cap the container and tighten securely. 

4. PRESERVATION  
4.1. Preserve the sample within 15 minutes of sample collection. 
4.2. The pH of the acidified sample must be less than 2.  Do not over acidify the 
sample. 
4.3. Preserve the sample by adding an accurately measured amount of sulfuric or 
hydrochloric acid to the container.  Premeasured vials of acid, or a graduated container or 
pipet, may be used. 

4.3.1. Tightly cap the sample container and shake to distribute the acid. 
4.3.2. Pour an aliquot of the acidified sample into a disposable container (e.g., sampling 
cup) or onto a piece of narrow range pH paper to determine if the pH is less than 2.  Do 
not put the pH paper directly into the sample container. 
4.3.3. If the pH is greater than 2, add additional measured amounts of acid and test 
with narrow range pH paper (see section 4.3.2 above) until the pH has been reduced to 
below 2 pH units. 
4.3.4. Record the total amount of acid that was added to the sample. 

4.4. Acidify at least one of the equipment blanks with the greatest amount of acid that 
was required in the sample set and note the amount in field documentation. 
4.5. After the sample has been preserved, screw the cap on tightly. 
4.6. Immediately place the sample in wet ice after preserving with acid (see FS 1006, 
section 5). 

5. DOCUMENTATION  
5.1. Label each vial with an appropriate field ID number. 
5.2. Protect glass container from breakage (“bubble wrap” is recommended). 
5.3. Complete field records. 
5.4. Make notes on the transmittal form and in field records about any relevant 
observations or problems such as entrained sediment. 

FS 2007. Radiological Sampling (Excludes Radon) 
1. SAMPLE CONTAINERS 

1.1. Use polyethylene, polyvinyl chloride (PVC), or Teflon containers. 
1.2. Visually inspect the containers and caps for defects.  If defects are present and/or 
sample containers do not appear to be clean, do not use the containers. 

2. SAMPLE COLLECTION PROCEDURES 
2.1. On unknown sites, survey the area with a beta-gamma survey instrument, such as a 
Geiger-Müller meter. 

2.1.1. If radiation levels are above instrument background, consult a radiation safety 
specialist to determine appropriate safety procedures. 
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2.2. Remove the cap from the sample container and carefully pour the sample into the 
container without allowing sampling equipment or hands to touch the rim of the sample 
container. 

3. PRESERVATION  
3.1. Preserve the sample with a suitable grade of nitric acid (HNO3). 
3.2. Preserve the sample within 15 minutes of sample collection. 
3.3. The pH of the acidified sample must be less than 2.  Do not over acidify the 
sample. 
3.4. If the preservative is added after the sample is collected (the container is not 
prepreserved), do not fill the container to the rim. 
3.5. Preserve the sample by adding an accurately measured volume of concentrated 
HNO3 or 1:1 HNO3 to the container.  Premeasured vials of acid, or a graduated container or 
pipet, may be used. 

3.5.1. Tightly cap the sample container and shake to distribute the acid. 
3.5.2. Pour an aliquot of the acidified sample into a disposable container (e.g., sampling 
cup) or onto a piece of narrow range pH paper to determine if the pH is less than 2.  Do 
not put the pH paper directly into the sample container. 
3.5.3. If the pH is greater than 2, add additional measured amounts of acid and test 
with narrow range pH paper (see section 3.5.2 above) until the pH has been reduced to 
just below 2 pH units. 
3.5.4. Record the total amount of acid that was added to the sample. 
3.5.5. Cooling to 4°C is not required. 

3.6. Acidify at least one of the equipment blanks with the greatest amount of acid that 
was required in the sample set and note the amount in field documentation. 
3.7. After the sample has been preserved, screw the cap on tightly. 

4. DOCUMENTATION  
4.1. Complete the sample container label and stick firmly on the container. 
4.2. Complete the field notes. 
4.3. Make notes on the transmittal form and in field records about any relevant 
observations or problems such as entrained sediment. 

FS 2008. Radon Sampling 
Radon is a gas and is easily removed from water sources.  Therefore, follow the same 
precautions and care used to collect volatile organic samples.  Minimize contact with air during 
sample collection.  Other sample collection techniques may be appropriate, depending on the 
analytical method or as specified in the project data quality objectives. 
1. SAMPLE CONTAINERS 

1.1. Use glass sample vials containing a premeasured portion of the scintillation 
“cocktail.” 
1.2. Visually inspect the containers and caps for defects.  If defects are present and/or 
sample containers do not appear to be clean, do not use the containers. 
1.3. Collect at least two samples. 

2. PRESERVATION:  The scintillation cocktail is the only required preservative. 
3. SAMPLE COLLECTION PROCEDURES Obtain specific sample collection instructions from the 
laboratory that will analyze the samples.  These instructions must include proper handling as 
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well as sample size and packing instructions.  The following are general instructions for 
collecting the samples: 

3.1. Carefully fill a syringe (usually 10 mL) with sample water so that air bubbles are not 
pulled in with the sample before, during or after filling. 
3.2. Place the tip of the syringe BELOW the scintillation cocktail and slowly dispense the 
sample BENEATH the cocktail surface. 
3.3. Replace the lid and cap tightly. 
3.4. Generally, the vial is used in the laboratory analytical instrument and labels or ID 
numbers on the sides of the containers may interfere with the analysis.  Check with the 
laboratory for proper placement of labels or field ID numbers. 
3.5. Ship in an upright position in the shipping containers that have been provided by the 
laboratory.  If none are provided, protect vials from breakage (“bubble wrap” is 
recommended), segregate replicate samples in separate plastic bags, and ship to the 
laboratory in an upright position. 

4. DOCUMENTATION  
4.1. Complete the field notes. 
4.2. Make notes on the transmittal form and in field records about any relevant 
observations or problems such as entrained sediment. 

FS 2009. Cyanide Sampling 
Cyanide is a very reactive and unstable species and is highly toxic.  Samples suspected of 
containing cyanide must be handled very carefully. 
1. SAMPLE CONTAINERS 

1.1. Use polyethylene or glass sample containers. 
1.2. Use properly cleaned containers (see FC 1300). 
1.3. Visually inspect the containers and caps for defects.  If defects are present and/or 
sample containers do not appear to be clean, do not use the containers. 

2. SAMPLE COLLECTION PROCEDURES 
2.1. Remove the cap from the sample container, and carefully pour the sample into the 
container without allowing sampling equipment or hands to touch the rim of the sample 
container. 

3. PRESERVATION 
3.1. Many different analytes interfere with the cyanide analysis (e.g., sulfides).  If any 
interferences are known to be present, pretreat the sample for interferences by following the 
applicable footnotes in Table FS 1000-4.   
3.2. Preserve the sample within 15 minutes of sample collection. 
3.3. Preserve samples with sodium hydroxide to a pH greater than 10. 
3.4. Preserve the sample by adding an accurately measured amount of a sodium 
hydroxide solution or sodium hydroxide pellets to the container.  Use a graduated container 
or pipet to add the solution. 

3.4.1. Tightly cap the sample container and shake to distribute the preservative. 
3.4.2. Pour an aliquot of the preserved sample into a disposable container (e.g., 
sampling cup) or onto a piece of narrow range pH paper to determine if the pH is 
greater than 10.  Do not put the pH paper directly into the sample container. 
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3.4.3. If the pH is less than 10, add additional measured amounts of the preservative 
and test with narrow range pH paper (see section 3.4.2 above) until the pH has been 
raised to above 10 pH units. 
3.4.4. Record the total amount of preservative that was added to the sample. 

3.5. After the sample has been preserved, screw the cap on tightly. 
3.6. Immediately put the sample in wet ice (see FS 1006, section 5). 
3.7. Preserve at least one of the equipment blanks with all the reagents and the greatest 
amount of sodium hydroxide that was required in the sample set and note the amount in 
field documentation. 

4. DOCUMENTATION 
4.1. Complete the sample container label and stick firmly on the container. 
4.2. Complete the field notes. 
4.3. Make notes on the transmittal form and in field records about any relevant 
observations or problems such as entrained sediment. 
4.4. Ensure that all preservation measures are part of the field notes. 

FS 2010 Sulfide Sampling 
1. Analyze samples within 15 minutes of collection, or the preserve the sample within 15 
minutes for later analysis.  If preservation is required add the zinc acetate and sodium hydroxide 
to the container before filling with sample. 
2. Avoid aerating the sample during collection.  Pour the sample slowly and carefully allow the 
sample to flow down the side of the container to minimize turbulence. 
3. Check the pH (if necessary) before completing the filling process. 
4. Complete the filling process.  Do not leave a head space. 
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FS 2200. Groundwater Sampling 
1. INTRODUCTION AND SCOPE 

1.1 Use these Standard Operating Procedures to collect groundwater samples.  They 
are designed to ensure that the collected samples will be representative of water in the 
aquifer or target formation and that the samples have not been altered or contaminated by 
the sampling and handling procedures.  These procedures apply to permanently and 
temporarily installed monitoring wells, wells constructed using “direct-push” techniques, 
wells with installed plumbing, remedial groundwater treatment systems and excavations 
where groundwater is present.  Use of alternative, DEP-approved and properly documented 
procedures (e.g., Corporate SOP, ASTM Standards, alternative equipment, etc.) is 
acceptable if they meet the intent (e.g., sample representativeness and integrity) of this 
standard (see FA 1000). 
1.2 The topics in this SOP include equipment and supply selection, equipment 
construction materials, and purging and sampling techniques. 
1.3 Use the following DEP SOPs in conjunction with FS 2200: 

• FA 1000 Regulatory Scope and Administrative Procedures for Use of DEP SOPs 
• FC 1000 Cleaning/Decontamination Procedures 
• FD 1000 Documentation Procedures 
• FQ 1000 Field Quality Control Requirements 
• FS 1000 General Sampling Procedures 
• FS 2000 General Aqueous Sampling 
• FT 1000 Field Testing and Measurement 
• FT 1100 Field pH 
• FT 1200 Field Specific Conductance 
• FT 1400 Field Temperature 
• FT 1500 Field Dissolved Oxygen 
• FT 1600 Field Turbidity 

2. Groundwater samples may be collected from a number of different configurations.  Each 
configuration is associated with a unique set of sampling equipment requirements and 
techniques: 
3. Wells without Plumbing:  These wells require that equipment be brought to the well to 
purge and sample unless dedicated equipment is placed in the well. 
4. Wells with In-Place Plumbing:  Wells with in-place plumbing do not require that equipment 
be brought to the well to purge and sample.  In-place plumbing is generally considered 
permanent equipment routinely used for purposes other than purging and sampling, such as 
for water supply.  They are generally found at wellfields, industrial facilities, and private 
residences.  See FS 2300 for procedures to sample potable water wells.  Air Strippers or 
Remedial Systems:  These types of systems are installed as remediation devices.  Sample 
these wells like drinking water wells (see FS 2300). 

FS 2201 Equipment and Supplies 
Use groundwater purging and sampling equipment constructed of only non-reactive, non-
leachable materials that are compatible with the environment and the selected analytes.  In 
selecting groundwater purging and sampling equipment, give consideration to the depth of the 
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well, the depth to groundwater, the volume of water to be evacuated, the sampling and purging 
technique, and the analytes of interest.  Refer to Tables FS 1000-1, FS 1000-2, FS 1000-3 and 
FS 2200-1 for selection of appropriate equipment. 
Additional supplies such as reagents, preservatives, and field measurement equipment are 
often necessary. 

1. FLOW CONTAINER:  DEP recommends using a flow-through cell or container when 
collecting measurements for purging stabilization.  The design must ensure that fresh 
formation water continuously contacts the measuring devices and does not aerate the sample 
or otherwise affect the groundwater properties. 
2. PUMPS:  All pumps or pump tubing must be lowered and retrieved from the well slowly and 
carefully to minimize disturbance to the formation water.  This is especially critical at the 
air/water interface.  Avoid the resuspension of sediment particles (turbidity) at the bottom of 
the well or adhered to the well casing during positioning of the pump or tubing. 

2.1 Above-Ground Pumps 
2.1.1 Variable Speed Peristaltic Pump:  Use a variable speed peristaltic pump to purge 
groundwater from wells when the static water level in the well is no greater than 20-25 
feet below land surface (BLS).  If the water levels are deeper than 18-20 feet BLS, the 
pumping velocity will decrease. 

2.1.1.1 A variable speed peristaltic pump can be used for normal purging and 
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or 
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225, 
section 1). 
2.1.1.2 Most analyte groups can be sampled with a peristaltic pump if the tubing 
and pump configurations are appropriate.  See Table FS 1000-3 for proper tubing 
selection and pump configurations. 

2.1.2 Variable Speed Centrifugal Pump:  A variable speed centrifugal pump can be 
used to purge groundwater from 2-inch and larger internal diameter wells.  Do not use 
this type of pump to collect groundwater samples. 

2.1.2.1 When purging is complete, do not allow the water that remains in the 
tubing to fall back into the well.  Install a check valve at the end of the purge tubing, 
and withdraw the tubing slowly from the well while the pump is still running. 
2.1.2.2 See Table FS 1000-3 for proper tubing selection and allowable analyte 
groups. 

2.2 Submersible Pumps 
2.2.1 Variable Speed Electric Submersible Pump:  A variable speed submersible pump 
can be used to purge and sample groundwater from 2-inch and larger internal diameter 
wells. 

2.2.1.1 A variable speed submersible pump can be used for normal purging and 
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or 
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225, 
section 1). 
2.2.1.2 Make sure that the pump housing, fittings, check valves and associated 
hardware are constructed of stainless steel.  Make sure that any other materials are 
compatible with the analytes of interest.  See Table FS 1000-3 for restrictions. 
2.2.1.3 Install a check valve at the output side of the pump to prevent backflow. 
2.2.1.4 If purging and sampling for organics: 
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• The entire length of the delivery tube must be Teflon, Polyethylene or 
Polypropylene tubing. Do not use low-density polyethylene for the 
collection of samples for analysis of volatile organic compounds (VOCs). 

• The electrical cord must be sealed in Teflon, Polyethylene or 
Polypropylene and any cabling must be sealed in Teflon, Polyethylene or 
Polypropylene, or be constructed of stainless steel. 

• All interior components that contact the sample water (impeller, seals, 
gaskets, etc.) must be constructed of stainless steel or Teflon. 

2.2.2 Variable Speed Bladder Pump:  A variable speed positive displacement bladder 
pump (no-gas contact) can be used to purge and sample groundwater from 3/4-inch and 
larger internal diameter wells. 

2.2.2.1 A variable speed bladder pump can be used for normal purging and 
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or 
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225, 
section 1). 
2.2.2.2 The bladder pump system is composed of the pump, the compressed air 
tubing, the water discharge tubing, the controller and a compressor or compressed 
gas supply. 
2.2.2.3 The pump consists of a bladder and an exterior casing or pump body that 
surrounds the bladder and two (2) check valves.  These parts can be composed of 
various materials, usually combinations of polyvinyl chloride (PVC), Teflon, 
Polyethylene, and stainless steel.  Other materials must be compatible with the 
analytes of interest.  See Table FS 1000-3 for restrictions. 
2.2.2.4 If purging and sampling for organics: 

• The pump body must be constructed of stainless steel and the valves and 
bladder must be Teflon, Polyethylene or Polypropylene. 

• The entire length of the delivery tube must be Teflon, Polyethylene or 
Polypropylene. Do not use low-density polyethylene for VOCs. 

• Any cabling must be sealed in Teflon, Polyethylene or Polypropylene, or 
be constructed of stainless steel. 

• Permanently installed pumps may have a PVC pump body as long as the 
pump remains in contact with the water in the well. 

3. BAILERS: 
3.1 Purging:  DEP does not recommend using bailers for purging unless no other 
equipment can be used or purging with a bailer has been specifically authorized by a DEP 
program, permit, contract or order (see Table FS 2200-3).  Use a bailer if there is non-
aqueous phase liquid (free product) in the well or non-aqueous phase liquid is suspected to 
be in the well.  If in doubt about the appropriateness of using a bailer at a site or during a 
particular sampling event, contact the appropriate DEP program or project manager.  If a 
bailer is used, follow FS 2213, section 4, with no deviations. 
3.2 Sampling:  Bailers may be used to routinely collect some analyte groups or under 
specific circumstances for other analyte groups (see Table FS 2200-3). 
3.3 Construction and Type: 

3.3.1 Bailers must be constructed of materials compatible with the analytes of interest.  
See Table FS 1000-3 for restrictions. 
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3.3.2 Stainless steel, Teflon, Polyethylene and Polypropylene bailers may be used to 
sample all analytes. Low-density polyethylene is not suitable for the collection of VOCs. 
3.3.3 Use disposable bailers when sampling grossly contaminated sample sources. 
3.3.4 DEP recommends using dual check valve bailers when collecting samples. 
3.3.5 Use bailers with a controlled flow bottom when collecting volatile organic 
samples. 
3.3.6 Use bailers that can be pressurized when collecting filtered samples for metals. 

3.4 Contamination Prevention: 
3.4.1 Keep the bailer wrapped (foil, butcher paper, etc.) until just before use. 
3.4.2 Use protective gloves to handle the bailer once it is removed from its wrapping. 
3.4.3 Handle the bailer by the lanyard to minimize contact with the bailer surface. 

4. LANYARDS 
4.1 Lanyards must be made of non-reactive, non-leachable material such as cotton 
twine, nylon, or stainless steel; or, coated with Teflon, Polyethylene or Polypropylene. 

4.1.1 Evaluate the appropriateness of the lanyard material with analyses of equipment 
blanks for the analytes of interest, as necessary. 

4.2 Discard cotton twine, nylon, and non-stainless steel braided lanyards after sampling 
each monitoring well. 
4.3 Decontaminate stainless steel, coated Teflon, Polyethylene and Polypropylene 
lanyards between monitoring wells (see FC 1003).  They do not need to be decontaminated 
between purging and sampling operations. 
4.4 Securely fasten lanyards to downhole equipment (bailers, pumps, etc.). 
4.5 Do not allow lanyards used for downhole equipment to touch the ground surface. 

FS 2210. GROUNDWATER PURGING 
Perform procedures in the following sections to calculate purging parameters and to purge 
groundwater from monitoring wells, wells with installed plumbing, high-volume wells, air stripper 
systems and other remedial treatment systems.  

FS 2211 Water Level and Purge Volume Determination 
Collect representative groundwater samples from the aquifer.  The amount of water that must 
be purged from a well is determined by the volume of water and/or field parameter stabilization. 

1. GENERAL EQUIPMENT CONSIDERATIONS 
1.1 Selection of appropriate purging equipment depends on the analytes of interest, the 
well diameter, transmissivity of the aquifer, the depth to groundwater and other site 
conditions. 
1.2 Use a pump to purge the well.  
1.3 Use a bailer if there is non-aqueous phase liquid in the well or non-aqueous phase 
liquid is suspected to be in the well. 
1.4 Bailers may be used if approved by a DEP program, or if bailer use is specified in a 
permit, contract or DEP order (see Table FS 2200-3).  If used, bailers must be of appropriate 
type and construction, and the user must follow the procedure outlined in FS 2213, section 
4, with no deviations.  If in doubt about the appropriateness of using a bailer at a site or 
during a particular sampling event, contact the appropriate DEP program or project 
manager.  DEP does not recommend using bailers because improper bailing: 
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1.4.1 Introduces atmospheric oxygen which precipitates metals (i.e., iron) or causes 
other changes in the chemistry of the water in the sample (i.e., pH) 
1.4.2 Agitates groundwater which biases volatile and semi-volatile organic analyses 
due to volatilization 
1.4.3 Agitates the water in the aquifer and resuspends fine particulate matter 
1.4.4 Surges the well, loosening particulate matter in the annular space around the 
well screen 
1.4.5 Introduces dirt into the water column if the sides of the casing wall are scraped 

2. INITIAL INSPECTION 
2.1 Verify the identification of the monitoring well by examining markings, sign plates, 
placards or other designations.  
2.2 Remove the well cover and remove all standing water around the top of the well 
casing (manhole) before opening the well cap. 
2.3 Inspect the exterior protective casing of the monitoring well for damage and 
document the results of the inspection if there is a problem. 
2.4 It is recommended that you place a protective covering around the well head.  
Replace the covering if it becomes soiled or ripped. 
2.5 Inspect the well lock and determine whether the cap fits tightly.  Replace the cap if 
necessary. 

3. WATER LEVEL MEASUREMENTS:  Use an electronic probe or chalked tape to determine the 
water level. 

3.1 General Procedures 
Perform these steps using either the electronic probe or chalked tape method. 

3.1.1 Decontaminate all equipment that will contact the groundwater in the well before 
use. 
3.1.2 Measure the depth to groundwater from the top of well casing to the nearest 0.01 
foot and always measure from the same reference point or survey mark on the well 
casing.  If there is no reference mark, measure from the north side of the casing. 
3.1.3 Record the measurement and the reference point. 

3.2 Electronic Probe 
3.2.1 Follow the manufacturer’s instructions for use. 
3.2.2 Record the measurement. 

3.3 Chalked Line Method:  This method is not recommended if collecting samples for 
organic or inorganic parameters. 

3.3.1 Lower chalked tape into the well until the lower end is in the water (usually 
determined by the sound of the weight hitting the water). 
3.3.2 Record the length of the tape relative to the reference point (see section 3.2 
above). 
3.3.3 Quickly remove the tape from the well. 
3.3.4 Record the length of the wetted portion to the nearest 0.01 foot. 
3.3.5 Determine the depth to water by subtracting the length of the wetted portion (see 
section 3.5.3 above) from the total length (see section 3.5.2 above).  Record the result. 

4. WATER COLUMN DETERMINATION 
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4.1 Do not determine the total depth of the well by lowering the probe to the bottom of 
the well immediately before purging and sampling.  If the well must be sounded, delay 
purging and sampling activities for at least 24 hours after the well was sounded or for a time 
sufficient to meet the purge stabilization criterion for turbidity.  Alternatively, collect samples 
before sounding the well. 
4.2 Subtract the depth to the top of the water column from the total well depth to 
determine the length of the water column. 
4.3 The total well depth depends on the well construction.  Some wells may be drilled in 
areas of sinkhole or karst formations or rock leaving an open borehole.  Attempt to find the 
total borehole depth in cases where there is an open borehole below the cased portion. 

5. WELL WATER VOLUME 
5.1 Calculate the total volume of water in gallons in the well using the following equation: 

V = (0.041)d x d x h 
Where:  V = volume in gallons 

 d = well diameter in inches 
 h = height of the water column in feet 

5.2 The total volume of water in the well may also be determined with the following 
equation by using a casing volume per foot factor (Gallons per Foot of Water) for the 
appropriate diameter well: 

V = [Gallons per Foot of Water] x h 
Where:  V = volume in gallons 
   h = height of the water column in feet 
 

Casing Internal Diameter Approximate Gallons per 
Foot of Water 

0.75” 0.02 

1” 0.04 

1.25” 0.06 

2” 0.16 

3” 0.37 

4” 0.65 

5” 1.02 

6” 1.47 

12” 5.88 

5.3 Record all measurements and calculations in the field records. 
6. Purging Equipment Volume 

Calculate the total volume of the pump, associated tubing and container that is used for in situ 
measurements (flow container), if used, using the following equation: 

V = p + ((0.041)d x d x l) + fc 
Where:  V = volume in gallons 



DEP-SOP-001/01 
FS 2200 Groundwater Sampling 

 

Page 7 of 33 Revision Date:  March 1, 2014 

p = volume of pump in gallons 
d = tubing diameter in inches 
l = length of tubing in feet 
fc = volume of flow cell in gallons 

7. When collecting samples from multiple wells on a site, if the groundwater elevation data 
are to be used to construct groundwater elevation contour maps, all water level 
measurements must be taken within the same 24-hour time interval unless a shorter time 
period is required by a DEP program.  If the site is tidally influenced, complete the water level 
measurements within the time frame of an incoming or outgoing tide. 

FS 2212 Well Purging Techniques 
The selection of the purging technique and equipment is dependent on the hydrogeologic 
properties of the aquifer, especially depth to groundwater and hydraulic conductivity.  The intent 
of proper purging is to stabilize the water level in the well and minimize the hydraulic stress to 
the hydrogeologic formation. 
Every attempt must be made to match the pumping rate with the recharge rate of the well before 
evaluating the purging completion criteria. 
A flowchart which summarizes purging procedure options is presented in Figure FS 2200-2. 
Select equipment using the construction and configuration requirements specified in Table FS 
2200-1.  See the discussions in FS 2201. 

1. MEASURING THE PURGE VOLUME:  The volume of water that is removed during purging 
must be recorded.  Measure the volume during the purging operation. 

1.1 Collect the water in a graduated container and multiply the number of times the 
container was emptied by the volume of the container, or 
1.2 Estimate the volume based on pumping rate.  Use this technique only if the pumping 
rate is constant.  Determine the pumping rate by measuring the amount of water that is 
pumped for a fixed period of time or use a flow meter. 

1.2.1 Calculate the amount of water that is discharged per minute: 

D = 
  Measured amount 

Total time in minutes 
1.2.2 Calculate the time needed to purge one (1) well volume or one (1) purging 
equipment volume: 

Time = 
 V 

 D 
Where: V = well volume determined from FS 2211, section 5, or purging 

equipment volume 
D = discharge rate calculated in section 1.2.1. above 

1.2.3 Make new measurements (see section 1.2.1 above) each time the pumping rate 
is changed, or 

1.3 Use a totalizing flow meter. 
1.3.1 Record the reading on the totalizer prior to purging. 
1.3.2 Record the reading on the totalizer at the end of purging. 
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1.3.3 Subtract the reading on the totalizer prior to purging from the reading on the 
totalizer at the end of purging to obtain the volume purged. 

1.4 Record in the field records the times that purging begins and ends. 
2. Stabilization Measurement Frequency 

2.1 Begin to record stabilization measurements after pumping the minimum volume as 
prescribed in options 2.3 – 2.5 below.  Every attempt must be made to match the pumping 
rate with the recharge rate of the well before evaluating the purging criteria. 
2.2 If the well screened interval is not known, use option 2.3, below. 
2.3 Wells with Fully Submerged Screen and Pump or Intake Tubing Placed at the Top of 
the Water Column (conventional purge):  Purge until the water level has stabilized (well 
recovery rate equals the purge rate), then purge a minimum of one (1) well volume prior to 
collecting measurements of the stabilization parameters.  Allow at least one quarter (1/4) 
well volume to purge between subsequent measurements. 
2.4 Wells with Fully Submerged Screen and Pump or Intake Tubing Placed Within the 
Screened Interval (minimizing purge volume):  Purge until the water level has stabilized (well 
recovery rate equals the purge rate), then purge a minimum of one (1) volume of the pump, 
associated tubing and flow container (if used) prior to collecting measurements of the 
stabilization parameters.  Take measurements of the stabilization parameters no sooner 
than two (2) minutes apart.  Purge at least three (3) volumes of the pump, associated tubing 
and flow container, if used, prior to collecting a sample. 
If the water level drops into the screened interval during purging, lower the pump or tubing 
intake as in FS 2213, section 1.3 below and follow purging procedures for partially 
submerged well screens (2.5 below). 
2.5 Wells with a Partially Submerged Well Screen:  Purge until the water level has 
stabilized (well recovery rate equals the purge rate), then purge a minimum of one (1) well 
volume prior to collecting measurements of the stabilization parameters.  Take 
measurements of the stabilization parameters no sooner than two (2) minutes apart. 

3. PURGING COMPLETION:  DEP recommends the use of a flow-through container to measure 
the stabilization parameters discussed below.  Alternatively, measure all parameters in situ by 
inserting measurement probes into the well at the depth appropriate for the purging option.  
Purging is considered complete if the criteria in section 3.1, 3.2 or 3.3 below are satisfied.  
Make every attempt to satisfy the criteria in section 3.1.  Every attempt must be made to 
match the pumping rate with the recharge rate of the well before evaluating the purging 
criteria. 

3.1 Three (3) consecutive measurements of the five (5) parameters listed below must be 
within the stated limits.  The measurements evaluated must be the last three consecutive 
measurements taken before purging is stopped.  The range between the highest and the 
lowest values for the last three measurements of temperature, pH and specific conductance 
cannot exceed the stated limits.  The last three consecutive measurements of dissolved 
oxygen and turbidity must all be at or below the listed thresholds. 

• Temperature:    ± 0.2° C 
• pH:       ± 0.2 Standard Units 
• Specific Conductance: ± 5.0% of reading 
• Dissolved Oxygen:  ≤20% Saturation 
• Turbidity:     ≤20 NTU 

3.2 Naturally occurring conditions may prevent attaining the ≤20% saturation criterion for 
dissolved oxygen, typically in surficial aquifers.  See section 3.5, below. 
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3.3 Naturally occurring conditions may prevent attaining the ≤20 NTU criterion for 
turbidity.  However, when collecting groundwater samples for metals or certain inorganic 
(e.g., phosphorus forms) or extractable organic (e.g. polynuclear aromatic hydrocarbons) 
chemicals, make every attempt to reduce turbidity to ≤20 NTU to avoid a potential turbidity-
associated bias for these analytes.  See section 3.5, below. 
3.4 Document and report the following, as applicable, except that the last four (4) items 
only need to be submitted once: 

• Purging rate. 
• Drawdown in the well, if any. 
• Pump or tubing intake placement. 
• Length and location of the screened interval. 
• A description of the process and the data used to design the well. 
• The equipment and procedure used to install the well. 
• The well development procedure. 
• Pertinent lithologic or hydrogeologic information. 

3.5 If the criteria in section 3.1 above for dissolved oxygen and/or turbidity cannot be 
met, then three (3) consecutive measurements of the five (5) parameters listed below must 
be within the stated limits.  

3.5.1 The measurements evaluated must be the last three consecutive measurements 
taken before purging is stopped.  The range between the highest and the lowest values 
for the last three measurements cannot exceed the stated limits. 
• Temperature:    ± 0.2° C 
• pH:       ± 0.2 Standard Units 
• Specific Conductance: ± 5.0% of reading 
• Dissolved Oxygen:  ± 0.2 mg/L or 10%, whichever is greater 
• Turbidity:     ± 5 NTUs or 10%, whichever is greater 
3.5.2 Additionally, document and report the following, as applicable, except that the 
last four (4) items only need to be submitted once: 
• Purging rate. 
• Drawdown in the well, if any. 
• Pump or tubing intake placement. 
• Length and location of the screened interval. 
• A description of conditions at the site that cause the dissolved oxygen to be high 

and/or dissolved oxygen measurements made within the screened or open borehole 
portion of the well with a downhole dissolved oxygen probe. 

• A description of conditions at the site that cause the turbidity to be high and any 
procedures that will be used to minimize turbidity in the future. 

• A description of the process and the data used to design the well. 
• The equipment and procedure used to install the well. 
• The well development procedure. 
• Pertinent lithologic or hydrogeologic information. 
3.5.3 If from review of the submitted data the Department determines that both the 
elevated Dissolved Oxygen and Turbidity measurements are due to naturally occurring 
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conditions, then only the first four (4) items are required to be submitted in future reports.  
However, if the Department cannot determine if the Dissolved Oxygen or Turbidity is 
elevated due to naturally occurring conditions, then in addition to the first four (4) items, 
a description of the conditions at the site that caused the affected parameter(s) to be 
high is required to be submitted in future reports. 

3.6 If the stabilization parameters in either section 3.1 or 3.2 cannot be met, and all 
attempts have been made to minimize the drawdown,  check the instrument condition and 
calibration, purging flow rate and all tubing connections to determine if they might be 
affecting the ability to achieve stable measurements.  All measurements that were made 
during the attempt must be documented.  The sampling team leader may decide whether or 
not to collect a sample or to continue purging after five (5) well volumes (conventional purge 
section 2.1 or 2.3 above) or five (5) volumes of the screened interval (minimizing purge 
volumes in section 2.2 above). 
Further, the report in which the data are submitted must include the following, as applicable, 
except that the last four (4) items only need to be submitted once: 

• Purging rate. 
• Pump or tubing intake placement. 
• Length and location of the screened interval. 
• Drawdown in the well, if any. 
• A description of conditions at the site that caused the dissolved oxygen to be high 

and/or dissolved oxygen measurements made within the screened or open borehole 
portion of the well with a downhole dissolved oxygen probe. 

• A description of conditions at the site that caused the turbidity to be high and any 
procedures that will be used to minimize turbidity in the future. 

• A description of the process and the data used to design the well. 
• The equipment and procedure used to install the well. 
• The well development procedure. 
• Pertinent lithologic or hydrogeologic information. 

If from review of the submitted data the DEP determines that both the elevated Dissolved 
Oxygen and Turbidity measurements are due to naturally occurring conditions, then only the 
first four (4) items are required to be submitted in future reports.  However, if the DEP 
cannot determine if the Dissolved Oxygen or Turbidity is elevated due to naturally occurring 
conditions, then in addition to the first four (4) items, a description of the conditions at the 
site that caused the affected parameter(s) to be high is required to be submitted in future 
reports. 
3.7 One fully dry purge (not recommended).  This criterion applies only if purging was 
attempted per FS 2212, FS 2213, and section 3.4.1 below, and if it is impossible to balance 
the pumping rate with the rate of recharge at very low pumping rates (< 100 mL/minute). 

3.7.1 If wells have previously and consistently purged dry, when purged according to 
FS 2212 and FS 2213, and the current depth to groundwater indicates that the well will 
purge dry during the current sampling event, minimize the amount of water removed 
from the well by using the same pump to purge and collect the sample: 

3.7.1.1 Place the pump or tubing intake within the well screened interval. 
3.7.1.2 Use very small diameter Teflon, Polyethylene or Polypropylene tubing 
and the smallest possible pump chamber volume to minimize the total volume of 
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water pumped from the well and to reduce drawdown. If samples will be collected for 
VOCs, do not use low-density polyethylene tubing.  
3.7.1.3 Select tubing that is thick enough to minimize oxygen transfer through the 
tubing walls while pumping. 
3.7.1.4 Pump at the lowest possible rate (100 mL/minute or less) to reduce 
drawdown to a minimum. 
3.7.1.5 Purge at least two (2) volumes of the pumping system (pump, tubing and 
flow cell, if used). 
3.7.1.6 Measure pH, Specific Conductance, Temperature, Dissolved Oxygen and 
Turbidity and begin to collect the samples (see FS 2222). 

4. Collect samples immediately after purging is complete. 
4.1 The time period between completing the purge and sampling cannot exceed six (6) 
hours. 
4.2 If sample collection does not occur within one (1) hour of purging completion, re-
measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved 
Oxygen and Turbidity just prior to collecting the sample. 

4.2.1 If the measured values are not within 10 percent of the previous measurements, 
re-purge the well.   
4.2.2 See section 3.4 above when collecting samples from wells that have purged dry. 

FS 2213 Purging Wells Without Plumbing (Monitoring Wells) 
1. TUBING/PUMP PLACEMENT 

1.1 Do not lower the pump or intake hose (tubing) to the bottom of the well.  Pump or 
tubing placement procedures will be determined by the purging option selected in FS 2212, 
section 2 above or FS 2214 below. 

1.1.1 Minimizing Purge Volume:  If the following conditions can be met, position the 
intake hose (tubing) or pump in the screened or open borehole interval. 

• The same pump must be used for both purging and sampling, 
• The well screen or borehole interval must be less than or equal to 10 feet, and 
• The well screen or borehole must be fully submerged. 

1.1.2 If the position or length of the screened interval or open borehole is unknown or 
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2 
below.  
1.1.3 Position the pump or intake hose when purging large-diameter deep wells with 
open boreholes using the procedure in FS 2214 below. 

1.2 Conventional Purging:  Position the pump or intake tubing in the top one foot of the 
water column or no deeper than necessary for the type of pump.   

1.2.1 If purging with a bailer, see section 4 below. 
1.3 Partially Submerged Screened Interval:  If the well screen or open borehole is 
partially submerged, and the pump will be used for both purging and sampling, position the 
pump or intake hose (tubing) in the portion of the water column within the submerged 
screened or open borehole interval.   

1.3.1 If the position or length of the screened interval or open borehole is unknown or 
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2 
above.  
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1.3.2 Purge large-volume, high-recharge wells as in FS 2214 below. 
1.3.3 If purging with a bailer, see section 4 below. 

2. NON-DEDICATED (PORTABLE) PUMPS 
2.1 Variable Speed Peristaltic Pump 

2.1.1 Install a new, 1-foot maximum length of silicone tubing in the peristaltic pump 
head. 
2.1.2 Attach a short section of tubing to the discharge side of the pump-head silicone 
tubing and into a graduated container. 
2.1.3 Attach one end of a length of new or precleaned transport tubing to the intake 
side of the pump head silicone tubing. 
2.1.4 Place the transport tubing in the monitoring well per one of the options in FS 
2213, section 1 above. 
2.1.5 Measure the depth to groundwater at frequent intervals. 
2.1.6 Record these measurements. 
2.1.7 Adjust the purging rate so that it is equivalent to the well recovery rate to 
minimize drawdown. 
2.1.8 If the purging rate exceeds the well recovery rate, reduce the pumping rate to 
balance the withdrawal rate with the recharge rate. 
2.1.9 If the water table continues to drop during pumping, lower the tubing at the 
approximate rate of drawdown so that the water is removed from the top of the water 
column. 
2.1.10 Record the purging rate each time the rate changes. 
2.1.11 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
2.1.12 Record this measurement. 
2.1.13 Decontaminate the pump and tubing between wells (see FC 1000) or only the 
pump if precleaned tubing is used for each well. 

2.2 Variable Speed Centrifugal Pump 
2.2.1 Position fuel powered equipment downwind and at least 10 feet from the well 
head.  Make sure that the exhaust faces downwind. 
2.2.2 Place the decontaminated suction hose so that water is always pumped from the 
top of the water column. 
2.2.3 Equip the suction hose with a foot valve to prevent purge water from re-entering 
the well. 
2.2.4 Measure the depth to groundwater at frequent intervals. 
2.2.5 Record these measurements. 
2.2.6 Adjust the purging rate so that it is equivalent to the well recovery rate to 
minimize drawdown. 
2.2.7 If the purging rate exceeds the well recovery rate, reduce the pumping rate to 
balance the withdrawal rate with the recharge rate. 
2.2.8 If the water table continues to drop during pumping, lower the tubing at the 
approximate rate of drawdown so that the water is removed from the top of the water 
column. 
2.2.9 Record the purging rate each time the rate changes. 
2.2.10 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
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2.2.11 Record this measurement. 
2.2.12 Decontaminate the pump and tubing between wells (see FC 1000) or only the 
pump if precleaned tubing is used for each well. 

2.3 Variable Speed Electric Submersible Pump 
2.3.1 Position fuel powered equipment downwind and at least 10 feet from the well 
head.  Make sure that the exhaust faces downwind. 
2.3.2 Carefully position the decontaminated pump per one of the options in FS 2213, 
section 1 above. 
2.3.3 Measure the depth to groundwater at frequent intervals. 
2.3.4 Record these measurements. 
2.3.5 Adjust the purging rate so that it is equivalent to the well recovery rate to 
minimize drawdown. 
2.3.6 If the purging rate exceeds the well recovery rate, reduce the pumping rate to 
balance the withdrawal rate with the recharge rate. 
2.3.7 If the water table continues to drop during pumping, lower the tubing or pump at 
the approximate rate of drawdown so that the water is removed from the top of the water 
column. 
2.3.8 Record the purging rate each time the rate changes. 
2.3.9 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
2.3.10 Record this measurement. 
2.3.11 Decontaminate the pump and tubing between wells (see FC 1000) or only the 
pump if precleaned tubing is used for each well. 

2.4 Variable Speed Bladder Pump 
2.4.1 Position fuel powered equipment downwind and at least 10 feet from the well 
head.  Make sure that the exhaust faces downwind. 
2.4.2 Attach the tubing and carefully position the pump per one of the options in FS 
2213, section 1 above. 
2.4.3 Measure the depth to groundwater at frequent intervals. 
2.4.4 Record these measurements. 
2.4.5 Adjust the purging rate so that it is equivalent to the well recovery rate to 
minimize drawdown. 
2.4.6 If the purging rate exceeds the well recovery rate, reduce the pumping rate to 
balance the withdrawal rate with the recharge rate. 
2.4.7 If the water table continues to drop during pumping, lower the tubing or pump at 
the approximate rate of drawdown so that the water is removed from the top of the water 
column. 
2.4.8 Record the purging rate each time the rate changes. 
2.4.9 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
2.4.10 Record this measurement. 
2.4.11 Decontaminate the pump and tubing between wells (see FC 1000) or only the 
pump if precleaned tubing is used for each well. 

3. DEDICATED PORTABLE PUMPS:  Place dedicated pumps per one of the options in FS 2213, 
section 1 above. 

3.1 Variable Speed Electric Submersible Pump 
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3.1.1 Position fuel powered equipment downwind and at least 10 feet from the well 
head.  Make sure that the exhaust faces downwind. 
3.1.2 Measure the depth to groundwater at frequent intervals. 
3.1.3 Record these measurements. 
3.1.4 Adjust the purging rate so that it is equivalent to the well recovery rate to 
minimize drawdown. 
3.1.5 If the purging rate exceeds the well recovery rate, reduce the pumping rate to 
balance the withdrawal with the recharge rate. 
3.1.6 Record the purging rate each time the rate changes. 
3.1.7 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
3.1.8 Record this measurement. 

3.2 Variable Speed Bladder Pump 
3.2.1 Position fuel powered equipment downwind and at least 10 feet from the well 
head.  Make sure that the exhaust faces downwind. 
3.2.2 Measure the depth to groundwater at frequent intervals. 
3.2.3 Record these measurements. 
3.2.4 Adjust the purging rate so that it is equivalent to the well recovery rate to 
minimize drawdown. 
3.2.5 If the purging rate exceeds the well recovery rate, reduce the pumping rate to 
balance the withdrawal with the recharge rate. 
3.2.6 Record the purging rate each time the rate changes. 
3.2.7 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
3.2.8 Record this measurement. 

4. BAILERS:  DEP recommends against using bailers for purging except as a last 
contingency, or if free product is present in the well or suspected to be in the well.  However, 
they may be used if approved by a DEP program, or specified in a permit, contract or DEP 
order (see Table FS 2200-3 and FS 2211, section 1.3).  If in doubt about the appropriateness 
of using a bailer at a site or during a particular sampling event, contact the appropriate DEP 
program or project manager. 

4.1 Minimize handling the bailer as much as possible. 
4.1.1 Remove the bailer from its protective wrapping just before use. 
4.1.2 Attach a lanyard of appropriate material (see FS 2201, section 4). 
4.1.3 Use the lanyard to move and position the bailer. 

4.2 Lower and retrieve the bailer slowly and smoothly. 
4.3 Lower the bailer carefully into the well to a depth approximately a foot above the 
water column. 

4.3.1 Do not lower the top of the bailer more than one (1) foot below the top of the 
water table so that water is removed from the top of the water column.  Ensure that the 
length of the bailer does not exceed the length of the water column. 
4.3.2 Allow time for the bailer to fill with aquifer water as it descends into the water 
column. 

4.4 Carefully raise the bailer.   
4.4.1 Retrieve the bailer at the same rate of 2 cm/sec until the bottom of the bailer has 
cleared to top of the water column. 
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4.5 Measure the purge volume by one of the methods outlined in FS 2212, section 1. 
4.5.1 Record the volume of the bailer. 

4.6 Continue to carefully lower and retrieve the bailer as described above until the 
purging completion conditions specified in FS 2212, section 3, have been satisfied. 

4.6.1 Remove at least one (1) well volume before collecting measurements of the field 
parameters.  Take each subsequent set of measurements after removing at least one 
quarter (1/4) well volume between measurements. 

FS 2214 Purging Large-Volume, High-Recharge Wells With Portable Pumps 
If a well originally constructed for high-flow-rate pumping will be sampled as a monitoring well, 
use these guidelines to develop a purging procedure applicable to the specific details of the well 
construction.  Typical wells constructed for this purpose may be deep, large-diameter wells with 
a section of open borehole.  Evaluate each well on a case-by-case basis and consider any 
available information on the construction and hydraulic performance of the well. 

1. PURGING PROCEDURE 
1.1 Place the pump at the top of the open borehole segment of the well. 
1.2 Start purging while monitoring stabilization parameters as in FS 2212, section 3 
above. 
1.3 Purge at least one equipment volume before measuring stabilization parameters. 
1.4 If the well is being purged for the first time using these guidelines, monitor 
stabilization parameters for an extended period until confident that sufficient volume has 
been pumped from the open borehole to draw fresh formation water into the pump tubing 
and flow-through container.  Use the information obtained from the first-time purging of the 
well to determine the pumping rate and duration of purging required for future sampling 
events at the well. 
1.5 Purge at least three equipment volumes before evaluating purging completion. 

2. PURGING COMPLETION 
2.1 Complete the purging of the well when the last three consecutive measurements of 
the purge stabilization parameters have met the applicable criteria specified in FS 2212, 
section 3 above.  

3. Collect samples from the well using the procedures in FS 2221, section 1 below. 

FS 2215. Purging Wells With Plumbing (production wells or permanently installed 
pumps equipped with sampling ports or sampling spigots) 

Wells with in-place plumbing are commonly found at municipal water treatment plants, industrial 
water supplies, private residences, etc. Depending on the sampling objective for collecting 
samples using installed plumbing, purge the system and collect samples closest to the point of 
consumption, or, as close to the source well as possible. When purging is required and the 
purge volume of the plumbing system is not known, purge the system until the purging 
completion criteria in FS 2212, section 3, have been met. 

1. CONTINUOUSLY RUNNING PUMPS 
1.1 Select the spigot that is closest to the pump and before any storage tanks (if 
possible). 
1.2 Remove all hoses, aerators and filters (if possible). 
1.3 Open the spigot and purge at maximum flow. 
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1.4 If a storage tank is located between the pump and the spigot, purge the volume of 
the tank, lines and spigot. 
1.5 If the spigot is before any storage tank, purge until sufficient volume is removed to 
flush the stagnant water from the spigot and the tap line to the spigot. 
1.6 Reduce the flow rate to < 500 mL/minute (a 1/8” stream) or approximately 0.1 
gal/minute before collecting samples.  When sampling for volatile organic compounds, 
reduce the flow to <100 mL/minute before collecting the samples. 

2. INTERMITTENTLY RUNNING PUMPS 
2.1 Select the spigot that is closest to the pump and before any storage tanks (if 
possible). 
2.2 Remove all hoses, aerators and filters (if possible). 
2.3 Open the spigot and purge sufficient volume at a maximum, practical flow rate to 
flush the spigot and lines and until the purging completion criteria in FS 2212, section 3, 
have been met. 
2.4 If a storage tank is located between the pump and the spigot, purge the volume of 
the tank, lines and spigot. 
2.5 Ensure that the purge stabilization measurement of dissolved oxygen is not biased 
with aeration of the sample by a high flow rate in the flow-through container. 
2.6 Reduce the flow rate to < 500 mL/minute (a 1/8” stream) or approximately 0.1 
gal/minute before collecting samples.  When sampling for volatile organic compounds, 
reduce the flow to < 100 mL/minute before collecting the samples. 

FS 2216. Purging Airstrippers and Remedial Treatment Systems 
If collecting samples for groundwater contamination monitoring, follow FS 2215above. 

FS 2220. GROUNDWATER SAMPLING TECHNIQUES 
1. Purge wells using the techniques outlined in FS 2210. 
2. Replace the protective covering around the well if it is soiled or torn after completing the 
purging operations. 
3. GENERAL CONSIDERATIONS FOR SAMPLING EQUIPMENT AND PROCEDURES 

Follow all notes and restrictions as indicated in Table FS 2200-1 and as discussed in FS 2201. 
NOTE:  The only pumps that are currently approved for use in collecting samples for the 
analysis of volatile organic compounds (VOCs) through the pump without additional 
restrictions are stainless steel and Teflon variable speed submersible pumps; stainless 
steel and Teflon or Polyethylene variable speed bladder pumps; and, permanently 
installed variable speed bladder or submersible pumps with PVC bodies, as long as the 
PVC pump remains in contact with the water in the well at all times. Peristaltic pumps 
may be used for VOC sample collection only according to the requirements in this SOP. 

3.1 Collect the sample into the sample container to be sent to the laboratory directly from 
the sampling tap or spigot, the pump delivery tubing or other sampling device.  Do not use 
intermediate containers. 
3.2 In order to avoid contaminating the sample or loss of analytes from the sample: 

3.2.1 Handle the sampling equipment as little as possible. 
3.2.2 Minimize the amount of equipment that is exposed to the sample, where 
possible. 
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3.2.3 Employ precautions and procedures specific to the collection of samples for VOC 
analysis. 

3.2.3.1 Minimize aeration of samples collected for VOC analysis. 
3.2.3.2 Reduce flow rates to 100 - 400 mL/minute when using a pump to collect 
VOC samples. Attempt to maximize the flow rate within this range. Do not sample at 
flow rates lower than 100 mL/minute or higher than 400 mL/minute.  
3.2.3.3 See subpart FS 2221, section 1, including subsections 1.1 – 1.1.3.9, 1.2 – 
1.2.3.3, 1.3.2 – 1.3.3.1, 1.3.4 – 1.3.4.2 and 1.4 for additional VOC sampling 
instructions, restrictions, precautions and criteria. 

3.3 Dedicated Sampling Equipment 
3.3.1 Whenever possible, use dedicated equipment because it significantly reduces 
the chance of cross-contamination. 
3.3.2 Dedicated is defined as equipment that is to be used solely for one location for 
the life of that equipment (e.g., permanently mounted pump). 
3.3.3 All material construction and restrictions from Table FS 2200-1 also apply to 
dedicated equipment.  Purchase equipment with the most sensitive analyte of interest in 
mind. 

3.4 Cleaning/Decontamination 
3.4.1 Clean or ensure dedicated pumps are clean before installation.  They do not 
need to be cleaned prior to each use but must be cleaned if they are withdrawn for repair 
or servicing. 
3.4.2 Clean or make sure any permanently mounted tubing is clean before installation. 
3.4.3 Change or clean tubing when the pump is withdrawn for servicing. 
3.4.4 Clean any replaceable or temporary parts as specified in FC 1000. 
3.4.5 Collect equipment blanks on dedicated pumping systems when the tubing is 
cleaned or replaced. 
3.4.6 Clean or ensure dedicated bailers are clean before placing them into the well. 
3.4.7 Collect an equipment blank on dedicated bailers before introducing them into the 
water column. 
3.4.8 Suspend dedicated bailers above the water column if they are stored in the well. 

FS 2221. Sampling Wells Without Plumbing 
1. SAMPLING WITH PUMPS:  Variable speed stainless steel and Teflon submersible pumps; 
stainless steel, Teflon or Polyethylene bladder pumps; and, permanently installed variable 
speed submersible or bladder pumps with PVC bodies (as long as the pump remains in 
contact with the water in the well at all times), may be used to sample for all organics.  The 
pump tubing must be Teflon, polyethylene or polypropylene.  Do not use low-density 
polyethylene (LDPE) bladders or tubing to collect samples for volatile organic compounds 
(VOCs). Extractable organics may be collected through a peristaltic pump if ≤ 1 foot of 
silicone tubing is used in the pump head or a vacuum trap is used (see Figure FS 2200-1 for 
specific configuration).  Samples for volatile organic compounds (VOCs) may be collected 
through the peristaltic pump roller tubing if ≤ 1 foot of silicone tubing is used in the pump roller 
head, according to the instructions and restrictions listed in section 1.1.1, below. Follow all 
notes and restrictions as defined in Table FS 2200-1 and discussed in Equipment and 
Supplies (FS 2201) when using pumps to collect samples. Do not lower the pump or tubing to 
the bottom of the well. 
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1.1 Peristaltic Pump 
1.1.1 Volatile Organics Collected Through the Pump Roller Tubing: Ensure that no 
more than a maximum length of one foot of new silicone tubing is installed in the 
peristaltic pump roller head assembly before the well is purged, if the same pump and 
tubing assembly is used to purge and sample the well.  Otherwise, install a new length of 
silicone roller tubing as described above before beginning to sample (see NOTE below). 
If the pump will be used to sample more than one well, replace the silicone roller tubing 
before purging and sampling each new well. Use Teflon, Kynar, high-density 
polyethylene (HDPE) or similarly inert material for the drop (down-hole) and delivery 
tubing. Do not use low-density polyethylene (LDPE) tubing. Minimize aeration of the 
sample during collection. If samples for additional analytes other than VOCs will be 
collected, fill the VOC sample containers last, if possible. For low-recharge wells, collect 
VOCs first after purging is completed, where excessive drawdown or dry purging occurs. 
NOTE: Depending on the recharge characteristics of the well and sampler skill, attempt 
to maximize the flow rate for VOC sample collection within the range stipulated below in 
sections 1.1.1.1 and 1.1.1.2. Collect the VOC sample directly into the sample container 
from the discharge flow exiting from the pump delivery tubing. Disconnect flow-through 
containers, manifolds, valves or other devices from the delivery tubing before collecting 
the VOC samples, if applicable. If the tubing assembly intended for VOC sample 
collection was not used to purge the well, begin pumping using the new sampling tubing 
assembly, adjust the pumping rate for the maximum possible flow rate for VOC sampling 
and pump a minimum of 3 equipment volumes (pump and tubing volume) through the 
entire tubing assembly before collecting the VOC samples. If the pump tubing is placed 
within the screened interval, new tubing cannot be reinserted into the well and the same 
tubing must be used for purging and sampling. 

1.1.1.1  For wells with sufficient recharge where the pumping rate can be 
matched with the recharge rate, use tubing with the smallest practical inside 
diameter and collect VOC samples with a pumping rate in the range of 100 
mL/minute – 400 mL/minute. Attempt to maximize the flow rate within this range. Do 
not reduce the flow rate below 100 mL/minute or exceed 400 mL/minute while 
sampling. Minimize aeration of the sample during collection, and observe all other 
precautions as indicated in FS 2000, subpart FS 2004. If samples for additional 
analytes other than VOCs will be collected, fill the VOC sample containers last, if 
possible. 
1.1.1.2 For low-recharge wells, use tubing with the smallest practical inside 
diameter and collect VOC samples with a pumping rate in the range of 100 
mL/minute – 400 mL/minute. Attempt to maximize the flow rate within this range. Do 
not reduce the flow rate below 100 mL/minute (if possible) or exceed 400 mL/minute 
while sampling. Minimize aeration of the sample during collection, and observe all 
other precautions as indicated in FS 2000, subpart FS 2004. If samples for additional 
analytes other than VOCs will be collected, fill the VOC sample containers last, if 
possible. Collect VOCs first after purging is completed, where excessive drawdown 
or dry purging occurs. See subpart FS 2212, section 3.7 for wells that purge dry. 

1.1.2 Volatile Organics Using Manual Fill and Drain Method:  This method is also 
denoted as the “straw” method (with gravity drain). Collect volatile organics last.  If the 
pump tubing is placed within the screened interval, do not reinsert the tubing into the 
well after withdrawing, and do not repeat steps 1.1.2.3 through 1.1.2.6.  

1.1.2.1 Insert sufficient length of drop tubing to provide enough sample volume to 
fill all necessary VOC sample containers, if possible. 
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1.1.2.2 Remove the drop tubing from the inlet side of the pump. 
1.1.2.3 Submerse the drop tubing into the water column and allow it fill. 
1.1.2.4 Remove the drop tubing from the well. 
1.1.2.5 Prevent the water in the tubing from flowing back into the well. 
1.1.2.6 Carefully allow the groundwater to drain by gravity into the VOC sample 
containers.  Avoid turbulence.  Do not aerate the sample.    
1.1.2.7 Repeat steps 1.1.2.3 - 1.1.2.6 until enough sample containers are filled. 

1.1.3 Volatile Organics Using the Pump to Fill and Drain the Tubing:  This method is 
also denoted as the “straw” method with reverse-flow. Collect volatile organics last.  If 
the pump tubing is placed within the screened interval, do not reinsert the tubing into the 
well after withdrawing, and do not repeat steps 1.1.3.2 through 1.1.3.8, below. Do not 
reduce the flow rate below 100 mL/minute or exceed 400 mL/minute while pumping. Do 
not collect sample that has passed through the pump roller head silicone tubing.  

1.1.3.1 Insert sufficient length of drop tubing to provide enough sample volume to 
fill all necessary VOC sample containers, if possible. 
1.1.3.2 Submerse the drop tubing into the water column.  
1.1.3.3 Use the pump to fill the drop tubing. 
1.1.3.4 Quickly remove the tubing from inlet side of the pump. 
1.1.3.5 Prevent the water in the tubing from flowing back into the well. 
1.1.3.6 Remove the drop tubing from the well and fill the VOC sample containers 
using the reverse-flow or gravity-drain methods in steps 1.1.3.7 or 1.1.3.8 below. 
1.1.3.7 Reverse the flow on the peristaltic pump to deliver the sample into the 
VOC sample containers at a slow, steady rate.  Avoid turbulence.  Do not aerate the 
sample.  
1.1.3.8 Or, remove the drop tubing from the inlet side of the pump and carefully 
allow the groundwater to drain into the VOC sample containers.  Avoid turbulence.  
Do not aerate the sample.    
1.1.3.9 Repeat steps 1.1.3.2 - 1.1.3.8 until enough VOC sample containers are 
filled. 

1.1.4 Extractable Organics Collected Through Silicone Pump-Head Tubing: 
1.1.4.1 Ensure that a 1-foot maximum length of new silicone tubing was installed 
in the peristaltic pump head assembly before the well was purged if the same pump 
is being used to purge and sample the well.  Otherwise, install a new length of tubing 
as described above. 
1.1.4.2 Collect extractable organic samples directly from the effluent delivery 
tubing (attached to discharge side of the silicone pump head tubing) into the sample 
container. 
1.1.4.3 If there is a concern that sample analytes are absorbed, adsorbed, 
leached or otherwise affected or lost by pumping through the silicone pump-head 
tubing, sample the well using the organic trap assembly in 1.1.4 below. 

1.1.5 Extractable Organics Using an Optional Organic Trap Assembly 
1.1.5.1 Assemble the components of the pump and trap according to Figure FS 
2200-1. 
1.1.5.2 The sample container should be the trap bottle. 
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1.1.5.3 All equipment that contacts the groundwater before the sample container 
must be constructed of Teflon, Polyethylene, Polypropylene, stainless steel or glass, 
including the transport tubing to and from the sample container, the interior liner of 
the container cap and all fittings.  Do not use a rubber stopper as a cap. 
1.1.5.4 Connect the outflow tubing from the container to the influent side of the 
peristaltic pump.  
1.1.5.5 Prevent the water in the down-hole delivery tubing from flowing back into 
the well while performing this connection. 
1.1.5.6 Turn the pump on and reduce the flow rate to a smooth and even flow. 
1.1.5.7 Discard a small portion of the sample to allow an air space. 
1.1.5.8 Preserve (if required), label and complete the field notes. 

1.1.6 Inorganics 
1.1.6.1 Inorganic samples may be collected from the effluent tubing.   
1.1.6.2 If samples are collected from the pump, decontaminate all tubing 
(including the tubing in the head) or change it between wells. 
1.1.6.3 Preserve (if required), label and complete field notes. 

1.2 Variable Speed Bladder Pump 
1.2.1 If sampling for organics the pump body must be constructed of stainless steel 
and the valves and bladder must be Teflon, polyethylene or polypropylene.  All tubing 
must be Teflon, Polyethylene, or Polypropylene and any cabling must be sealed in 
Teflon, Polyethylene or Polypropylene, or made of stainless steel. Do not use low-
density polyethylene (LDPE) tubing or bladders for the collection of VOC samples. 
1.2.2 After purging to a smooth even flow, reduce the flow rate.  

1.2.2.1 When sampling for volatile organic compounds, reduce the flow rate to 
100 – 400 mL/minute, if possible. Attempt to maximize the flow rate within this range. 

1.2.3 Sampling for Volatile Organic Compounds (VOCs) 
1.2.3.1 Use Teflon, Kynar, HDPE or similarly inert material for the bladder or 
tubing. Do not use LDPE bladders or tubing. Minimize aeration of the sample during 
collection. If samples for additional analytes other than VOCs will be collected, fill the 
VOC sample containers last, if possible. For low-recharge wells, collect VOCs first 
after purging is completed, where excessive drawdown or dry purging occurs. 
Depending on the recharge characteristics of the well and sampler skill, attempt to 
maximize the flow rate for VOC sample collection within the range stipulated above 
in section 1.2.3. Collect the VOC sample directly into the sample container from the 
discharge flow exiting from the pump delivery tubing. Disconnect flow-through 
containers, manifolds, valves or other devices from the delivery tubing before 
collecting the VOC samples, if applicable. 
1.2.3.2  If the pump and/or tubing assembly intended for VOC sample collection 
was not used to purge the well, begin pumping using the sampling pump and/or 
tubing assembly, adjust the pumping rate for the maximum possible flow rate for 
VOC sampling and pump a minimum of 3 equipment volumes (pump and tubing 
volume) through the entire tubing assembly before collecting the VOC samples.  
1.2.3.3 If the pump is placed within the screened interval, use the same pump 
and tubing assembly for both purging and sampling. 

1.3 Variable Speed Submersible Pump 
1.3.1 The housing must be stainless steel. 
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1.3.2 If sampling for organics, the internal impellers, seals and gaskets must be 
constructed of stainless steel, Teflon, Polyethylene or Polypropylene. The delivery tubing 
must be Teflon, Polyethylene or Polypropylene. Do not use low-density polyethylene 
(LDPE) for the collection of VOC samples. The electrical cord must be sealed in Teflon, 
Polyethylene or Polypropylene, and any cabling must be sealed in Teflon, Polyethylene 
or Polypropylene, or constructed of stainless steel. 
1.3.3 After purging to a smooth even flow, reduce the flow rate. 

1.3.3.1 When sampling for volatile organic compounds, reduce the flow rate to 
100 – 400 mL/minute, if possible. Attempt to maximize the flow rate within this range. 

1.3.4 Sampling for Volatile Organic Compounds (VOCs) 
1.3.4.1 Use Teflon, Kynar, HDPE or similarly inert material for the pump tubing. 
Do not use LDPE tubing. Minimize aeration of the sample during collection. If 
samples for additional analytes other than VOCs will be collected, fill the VOC 
sample containers last, if possible. For low-recharge wells, collect VOCs first after 
purging is completed, where excessive drawdown or dry purging occurs. Depending 
on the recharge characteristics of the well and sampler skill, attempt to maximize the 
flow rate for VOC sample collection within the range stipulated above in section 
1.3.4. Collect the VOC sample directly into the sample container from the discharge 
flow exiting from the pump delivery tubing. Disconnect flow-through containers, 
manifolds, valves or other devices from the delivery tubing before collecting the VOC 
samples, if applicable. 
1.3.4.2 If the pump and/or tubing assembly intended for VOC sample collection 
was not used to purge the well, begin pumping using the sampling pump and/or 
tubing assembly, adjust the pumping rate for the maximum possible flow rate for 
VOC sampling and pump a minimum of 3 equipment volumes (pump and tubing 
volume) through the entire tubing assembly before collecting the VOC samples.  

1.4 For all analytes, if the pump is placed within the screened interval, use the same 
pump and tubing assembly for both purging and sampling. 

2. SAMPLING WITH BAILERS:  A high degree of skill and coordination are necessary to collect 
representative samples with a bailer.  When properly used, bailers may be used to collect 
samples for certain analyte groups and under specific conditions (see Table FS 2200-3).  
They must be of an appropriate type and construction (see FS 2201, section 3), and must be 
used as outlined below.  If in doubt about the appropriateness of using a bailer at a site or 
during a particular sampling event, contact the appropriate DEP program or project manager. 

2.1 General Considerations 
2.1.1 Minimize handling the bailer as much as possible. 

2.1.1.1 Wear sampling gloves. 
2.1.1.2 Remove the bailer from its protective wrapping just before use. 
2.1.1.3 Attach a lanyard of appropriate material (see FS 2201, section 4). 
2.1.1.4 Use the lanyard to move and position the bailers. 

2.1.2 Do not allow the bailer or lanyard to touch the ground. 
2.1.3 Rinsing 

2.1.3.1 If the bailer is certified precleaned, no rinsing is necessary. 
2.1.3.2 If both a pump and a bailer are to be used to collect samples, rinse the 
exterior and interior of the bailer with sample water from the pump before removing 
the pump. 
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2.1.3.3 If the purge pump is not appropriate for collecting samples (e.g., non-inert 
components), rinse the bailer with by collecting a single bailer of the groundwater to 
be sampled.  Use the technique described in section 2.2, Bailing Technique, below. 
2.1.3.4 Discard the water appropriately. 
2.1.3.5 Do not rinse the bailer if Oil & Grease, TRPHs, etc., (see FS 2006) are to 
be collected. 

2.2 Bailing Technique 
2.2.1 Collect all samples that are required to be collected with a pump before collecting 
samples with the bailer. 
2.2.2 Raise and lower the bailer gently to minimize stirring up particulate matter in the 
well and the water column which can increase sample turbidity. 
2.2.3 Lower the bailer carefully into the well to a depth approximately a foot above the 
water column.  Ensure that the length of the bailer does not exceed the length of the 
water column. 

2.2.3.1 When the bailer is in position, lower the bailer into the water column at a 
rate of 2 cm/sec until the desired depth is reached (see section 2.2.3 above). 

2.2.4 Do not lower the top of the bailer more than one (1) foot below the top of the 
water table so that water is removed from the top of the water column. 
2.2.5 Allow time for the bailer to fill with aquifer water as it descends into the water 
column. 
2.2.6 Do not allow the bailer to touch the bottom of the well or particulate matter will be 
incorporated into the sample. 

2.2.6.1 Carefully raise the bailer (see section 2.2.2 above).  Retrieve the bailer at 
the same rate of 2 cm/sec until the bottom of the bailer has cleared to top of the 
water column. 

2.2.7 Lower the bailer to approximately the same depth each time. 
2.2.8 Collect the sample. 

2.2.8.1 Install a device to control the flow from the bottom of the bailer and 
discard the first few inches of water.  Reduce the flow to < 100 mL/minute when 
collecting VOC samples. 
2.2.8.2 Fill the appropriate sample containers by allowing the sample to slowly 
flow down the side of the container.  Minimize aeration of VOC samples. 
2.2.8.3 Discard the last few inches of water in the bailer. 

2.2.9 Repeat steps 2.2.1 through 2.2.8.3 for additional samples. 
2.2.10 Measure the DO, pH, temperature, turbidity and specific conductance after the 
final sample has been collected. 

2.2.10.1 Record all measurements and note the time that sampling was 
completed. 

3. SAMPLING WELLS WITH FLOATING NON-AQUEOUS PHASE LIQUID:  DEP does not recommend 
the sampling of wells with floating non-aqueous phase liquid for trace contaminants.  This 
concerns primarily petroleum related sites, but includes any chemical product (e.g., solvent) 
that floats on the water table.  Sampling is acceptable if the information is to be used for the 
purpose of remedial design. 
 
Sample data from such wells cannot provide useful information regarding the level of 
contamination.  Furthermore, these wells typically do not provide legitimate data because of 
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permanent chemical contamination from product contact with the well casing for an extended 
period of time. 
 
DEP does reserve the right to require sampling of these wells, not for levels of trace 
contaminants, but for confirmation of an appropriate remediation technique.  This type of 
sampling is performed below the non-aqueous phase layer (see section 3.2 below). 

3.1 Non-Aqueous Phase Liquid Sampling:  Non-aqueous phase liquid may be evident in 
a cased monitoring well or in an open excavation. 

3.1.1 Non-aqueous phase liquid is normally sampled for two reasons: 
• Documentation for its existence and thickness; and 
• Determination of the type of product so that the proper analyses can be 

performed to determine extent.  This is only feasible for relatively recent 
releases as it may not be possible to identify weathered product. 

3.1.2 Disposable plastic (acrylic, clear PVC) bailers are recommended for sampling.  
Disposable Polyethylene and Polypropylene bailers are also acceptable.  Other wide 
mouth vessels may be used for sampling non-aqueous phase liquid in an excavation. 
3.1.3 Monitoring Well 

3.1.3.1 If a non-aqueous phase liquid is identified in a monitoring well during the 
water level measurement, measure its thickness in the well.  If the thickness of the 
non-aqueous phase liquid is greater than 0.01 foot or product globules are present, 
collect a sample using a precleaned disposable bailer. 
3.1.3.2 Measure the product thickness to the nearest 0.01 foot after withdrawing 
the bailer. 
3.1.3.3 Pour a portion of the product into a glass sample container. 
3.1.3.4 This sample is considered a concentrated waste.  Therefore, package the 
container in protective wrapping to prevent breakage, isolate from other samples, 
and ice to 4°C. 

3.1.4 Excavation 
3.1.4.1 If non-aqueous phase liquid is observed in an open excavation, a glass 
sample container or a precleaned intermediate vessel may be used to collect the 
sample. 
3.1.4.2 Securely tie a lanyard to the container and lower it into the excavation. 
3.1.4.3 Gently lower and retrieve the container so that no solid material is 
released or collected. 
3.1.4.4 If sufficient water is available, a bailer can be used. 
3.1.4.5 Although not recommended, screened casing can be placed (or augered 
and placed) in the bottom of the excavation and the product sampled with a bailer. 
3.1.4.6 Avoid dangerous situations, such as standing too close to the edge of an 
excavation, riding in the backhoe bucket, or entering a trench or excavation that may 
collapse. 
3.1.4.7 DEP recommends following all applicable OSHA regulations. 

3.2 Sampling Below Product 
3.2.1 This type of depth-specific sampling to attempt to sample the dissolved 
constituents in the water column below the product layer is performed only at the request 
of DEP or its designee. 
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3.2.2 These data provide information that helps define adequate groundwater 
treatment.  Without these data, incorrect (and sometimes unnecessarily expensive) 
remediation techniques may be designed for a situation where they are not required. 
3.2.3 There are some substantial logistical problems involved with sending a sampler 
through non-aqueous phase liquid to sample the groundwater below.  Although there are 
some products designed specifically for this type of sampling, they are expensive and 
the results may not be commensurate with their cost.  The use of “self-engineered” 
equipment or coverings may be the best option. 
3.2.4 These data are only to be used for qualitative use and will aid in deciding on an 
appropriate remediation technique. 
3.2.5 Wrapping bailers and tubing in plastic seems to be the most popular technique in 
getting past the product layer. 
3.2.6 Although not recommended, some have wrapped submersible pumps in several 
layers of plastic and retrieved each layer by a separate lanyard.  One suggestion would 
be to use a rigid piece of stainless steel tubing wrapped in plastic. 

3.2.6.1 Once the covered tubing is past the layer, pull up on the plastic, piercing 
the plastic and exposing the (somewhat) clean tubing inlet. 
3.2.6.2 Introduce the wrapped hose slowly to not entrain any more product into 
the dissolved layer located below. 
3.2.6.3 Also, perform this procedure with a peristaltic pump or a vacuum pump 
linked to a trap bottle.  To use this setup, the water table must be no deeper than 
15-20 feet, realizing that actual sampling may be occurring several feet below the 
product layer. 

FS 2222. Sampling Low Permeability Aquifers or Wells That Have Purged Dry 
1. Collect the sample(s) after the well has been purged according to FS 2212, section 3.4.  
Minimize the amount of water removed from the well by using the same pump to purge and 
collect the sample.  If the well has purged dry, collect samples as soon as sufficient sample 
water is available. If samples for additional analytes other than VOCs will be collected, fill the 
VOC sample containers last, if possible. However, collect VOCs first after purging is 
completed, where excessive drawdown or dry purging occurs. 
2. Measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved 
Oxygen and Turbidity at the time of sample collection. 
3. Advise the analytical laboratory and the client that the usual amount of sample for analysis 
may not be available. 

FS 2223. Sampling Wells With In-Place Plumbing 
1. If a storage tank is present, locate a cold water spigot, valve or other sampling point close 
to the well head between the pump and the storage tank.  If there is no sampling location 
between the pump and the storage tank, locate the spigot, valve or other sampling point 
closest to the tank.   

1.1 Depending on the sampling objective for collecting samples using installed plumbing, 
purge the system and collect samples closest to the point of consumption, or, as close to the 
source well as possible. 

2. Remove all screens or aerators and reduce the flow rate to no more than 500 mL/minute.  
If collecting samples for volatile organic compounds, reduce the flow rate to 100 mL/minute or 
less.  Collect the samples directly into the appropriate containers. 
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FS 2224. Sampling Airstripper and Remedial Treatment System Sampling 
1. Reduce the flow rate to less than 500 mL/minute and begin sample collection.   
2. If collecting samples for volatile organic compounds, reduce the flow rate to 100 
mL/minute or less.   
3. Collect the samples directly into the appropriate containers. 

FS 2225. Filtering Groundwater Samples 
Filtered groundwater samples can only be collected after approval from the DEP program or 
project manager.  If filtering is approved, the DEP program or permit condition may require both 
filtered and unfiltered samples to be collected, analyzed and reported.   

1. FILTERING GROUNDWATER FOR METALS:   
1.1 Unless specified otherwise by the DEP program, use a new, disposable, high 
capacity, 1-µm in-line filter. 
1.2 Use a variable speed peristaltic, bladder or submersible pump with the in-line filter 
fitted on the outlet end.   

1.2.1 Peristaltic pumps, bladder pumps or submersible pumps can be used when 
water levels are no greater than 20 to 25 feet deep. 
1.2.2 Bladder pumps or submersible pumps must be used when water levels are 
greater than 20 to 25 feet deep. 

1.3 Ensure that a 1-foot maximum length of new, silicone tubing was installed in the 
peristaltic pump head assembly before the well was purged if the same pump is being used 
to purge and sample the well.  Otherwise, install a new length of tubing as described above. 
1.4 Ensure that new or precleaned delivery tubing was assembled with the peristaltic 
pump before the well was purged if the same pump is being used to purge and sample the 
well.  Otherwise, assemble the pump with new or precleaned delivery tubing and the new 
filter.  
1.5 Insert the filter on the high pressure side (i.e., on the delivery side) of the pump. 

1.5.1 Flush the filter before attaching to the pump tubing assembly with 30-50 mL of 
analyte free water or an inert gas (nitrogen) to remove atmospheric oxygen; 
1.5.2 Or, with the filter attached to the pump tubing assembly, hold the filter upright 
with the inlet and outlet in the vertical position and pump water from the aquifer through 
the filter until all atmospheric oxygen has been removed. 

1.6 Collect the filtered samples directly into the sample container from the high-pressure 
(delivery) side of the pump tubing assembly. 

1.6.1 Collect filtered samples by either of the methods in 1.6.1.3 or 1.6.1.4 below if the 
static water level in the well is too deep for a variable speed peristaltic pump and a 
variable speed electric submersible pump or variable speed bladder pump is not 
available.   

1.6.1.1 Do not agitate the sample or expose it to atmospheric oxygen.   
1.6.1.2 Do not pour the sample into any intermediate vessel for subsequent 
filtration. 
1.6.1.3 Collect the sample in a Polyethylene, Teflon or Polypropylene bailer that 
can be pressurized.  When the bailer has been retrieved, immediately connect the 
filter and begin to pressurize the bailer; 
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1.6.1.4 Or, collect the sample with a bailer and immediately place the intake tube 
of the peristaltic pump into the full bailer and begin pumping the water through the 
filter as described in section 1.2 above. 

1.7 Do not use the following equipment for filtering groundwater samples for metals: 
1.7.1 Any pump and apparatus combination in which the filter is on the vacuum 
(suction) side of the pump. 
1.7.2 Any type of syringe or barrel filtration apparatus. 
1.7.3 Any filter that is not encased in a one-piece, molded unit. 

2. Filtering groundwater for non-metallic analytes 
2.1 The following analytes cannot be filtered: 

• Oil and Grease 
• Total Recoverable Petroleum Hydrocarbons (TRPH) 
• FL-PRO 
• Volatile Organic Compounds (VOC) 
• Microbiological Analytes 
• Volatile Inorganic Compounds (e.g., Hydrogen Sulfide) 

2.2 Unless specified otherwise by the regulatory program, use a new, disposable, high 
capacity, 0.45 µm in-line filter. 
2.3 Assemble the pump, tubing and filter as in 1.2 – 1.5 above. 
2.4 Flush the filter as in 1.5.1 or 1.5.2 above. 
2.5 Collect the samples as in 1.6 – 1.6.1.4 above. 
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Appendix FS 2200 
Tables, Figures and Forms 

 
Table FS 2200-1 Equipment for Collecting Groundwater Samples 
Table FS 2200-2 Dissolved Oxygen Saturation 
Table FS 2200-3 Allowable Uses for Bailers 
Figure FS 2200-1 Pump and Trap for Extractable Organics 
Figure FS 2200-2 Groundwater Purging Procedures 
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Table FS 2200-1 
Equipment for Collecting Groundwater Samples 

 
Activity Equipment Type 

Well Purging 

Variable speed centrifugal pump 
Variable speed submersible pump 
Variable speed bladder pump 
Variable speed peristaltic pump 
Bailer with lanyard: Not Recommended 

Well Stabilization 

pH meter 
DO meter 
Conductivity meter 
Thermometer/Thermistor 
Turbidimeter 
Flow-through cell 
Multi-function meters 

Sample Collection 

Variable speed peristaltic pump 
Variable speed submersible pump 
Variable speed bladder pump 
Bailer with lanyard (See Table FS 2200-3) 

Filtration 

Variable speed peristaltic pump 
Variable speed submersible pump 
Variable speed bladder pump 
Pressurized bailer 
1.0 µm high capacity molded filter 
0.45 µm high capacity molded filter 

Groundwater Level 
Electronic sensor 
Chalked tape 
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Table FS 2200-2 
Dissolved Oxygen Saturation 

 
TEMP D.O. mg/L TEMP D.O. mg/L TEMP D.O. mg/L TEMP D.O. mg/L 
deg C SAT. 20% deg C SAT. 20% deg C SAT. 20% deg C SAT. 20% 
15.0 10.084 2.017 19.0 9.276 1.855 23.0 8.578 1.716 27.0 7.968 1.594 
15.1 10.062 2.012 19.1 9.258 1.852 23.1 8.562 1.712 27.1 7.954 1.591 
15.2 10.040 2.008 19.2 9.239 1.848 23.2 8.546 1.709 27.2 7.940 1.588 
15.3 10.019 2.004 19.3 9.220 1.844 23.3 8.530 1.706 27.3 7.926 1.585 
15.4 9.997 1.999 19.4 9.202 1.840 23.4 8.514 1.703 27.4 7.912 1.582 
15.5 9.976 1.995 19.5 9.184 1.837 23.5 8.498 1.700 27.5 7.898 1.580 
15.6 9.955 1.991 19.6 9.165 1.833 23.6 8.482 1.696 27.6 7.884 1.577 
15.7 9.934 1.987 19.7 9.147 1.829 23.7 8.466 1.693 27.7 7.870 1.574 
15.8 9.912 1.982 19.8 9.129 1.826 23.8 8.450 1.690 27.8 7.856 1.571 
15.9 9.891 1.978 19.9 9.111 1.822 23.9 8.434 1.687 27.9 7.842 1.568 
16.0 9.870 1.974 20.0 9.092 1.818 24.0 8.418 1.684 28.0 7.828 1.566 
16.1 9.849 1.970 20.1 9.074 1.815 24.1 8.403 1.681 28.1 7.814 1.563 
16.2 9.829 1.966 20.2 9.056 1.811 24.2 8.387 1.677 28.2 7.800 1.560 
16.3 9.808 1.962 20.3 9.039 1.808 24.3 8.371 1.674 28.3 7.786 1.557 
16.4 9.787 1.957 20.4 9.021 1.804 24.4 8.356 1.671 28.4 7.773 1.555 
16.5 9.767 1.953 20.5 9.003 1.801 24.5 8.340 1.668 28.5 7.759 1.552 
16.6 9.746 1.949 20.6 8.985 1.797 24.6 8.325 1.665 28.6 7.745 1.549 
16.7 9.726 1.945 20.7 8.968 1.794 24.7 8.309 1.662 28.7 7.732 1.546 
16.8 9.705 1.941 20.8 8.950 1.790 24.8 8.294 1.659 28.8 7.718 1.544 
16.9 9.685 1.937 20.9 8.932 1.786 24.9 8.279 1.656 28.9 7.705 1.541 
17.0 9.665 1.933 21.0 8.915 1.783 25.0 8.263 1.653 29.0 7.691 1.538 
17.1 9.645 1.929 21.1 8.898 1.780 25.1 8.248 1.650 29.1 7.678 1.536 
17.2 9.625 1.925 21.2 8.880 1.776 25.2 8.233 1.647 29.2 7.664 1.533 
17.3 9.605 1.921 21.3 8.863 1.773 25.3 8.218 1.644 29.3 7.651 1.530 
17.4 9.585 1.917 21.4 8.846 1.769 25.4 8.203 1.641 29.4 7.638 1.528 
17.5 9.565 1.913 21.5 8.829 1.766 25.5 8.188 1.638 29.5 7.625 1.525 
17.6 9.545 1.909 21.6 8.812 1.762 25.6 8.173 1.635 29.6 7.611 1.522 
17.7 9.526 1.905 21.7 8.794 1.759 25.7 8.158 1.632 29.7 7.598 1.520 
17.8 9.506 1.901 21.8 8.777 1.755 25.8 8.143 1.629 29.8 7.585 1.517 
17.9 9.486 1.897 21.9 8.761 1.752 25.9 8.128 1.626 29.9 7.572 1.514 
18.0 9.467 1.893 22.0 8.744 1.749 26.0 8.114 1.623 30.0 7.559 1.512 
18.1 9.448 1.890 22.1 8.727 1.745 26.1 8.099 1.620 30.1 7.546 1.509 
18.2 9.428 1.886 22.2 8.710 1.742 26.2 8.084 1.617 30.2 7.533 1.507 
18.3 9.409 1.882 22.3 8.693 1.739 26.3 8.070 1.614 30.3 7.520 1.504 
18.4 9.390 1.878 22.4 8.677 1.735 26.4 8.055 1.611 30.4 7.507 1.501 
18.5 9.371 1.874 22.5 8.660 1.732 26.5 8.040 1.608 30.5 7.494 1.499 
18.6 9.352 1.870 22.6 8.644 1.729 26.6 8.026 1.605 30.6 7.481 1.496 
18.7 9.333 1.867 22.7 8.627 1.725 26.7 8.012 1.602 30.7 7.468 1.494 
18.8 9.314 1.863 22.8 8.611 1.722 26.8 7.997 1.599 30.8 7.456 1.491 
18.9 9.295 1.859 22.9 8.595 1.719 26.9 7.983 1.597 30.9 7.443 1.489 

Derived using the formula in Standard Methods for the Examination of Water and Wastewater, Page 4-101, 18th Edition, 1992 
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Table FS 2200-3 
Allowable Uses for Bailers 

• ANALYTE  
GROUP(S) 

• PURGING  
(Not Recommended) 

• SAMPLING 

 Use: Use: Not Recommended: 

Volatile Organics 
Extractable 
Organics 
Radionuclides, 
including Radon 
Metals 
Volatile Sulfides 

If allowed by permit, 
program, contract or 
order 
or 
If operated by a 
skilled individual with 
documented training 
in proper techniques.  
Field documentation 
must demonstrate 
that the procedure in 
FS 2213, section 4 
was followed without 
deviation. 

If concentrations exceed 
action levels, the purpose 
is to monitor effective 
treatment, and the DEP 
program allows the use of 
bailers;  
or 
If specified by DEP permit, 
program, contract or order. 
or 
If operated by a skilled 
individual with documented 
training in proper 
techniques and using 
appropriate equipment.  
Field documentation must 
demonstrate that the 
procedure in FS 2221, 
section 2 was followed 
without deviation. 

If concentrations are 
near or below the 
stated action levels; 
or 
If a critical decision 
(e.g., clean closure) 
will be made based on 
the data; 
or 
If data are to 
demonstrate 
compliance with a 
permit or order. 

Petroleum 
Hydrocarbons 
(TRPH) & Oil & 
Grease 

If allowed by permit, 
program, contract or 
order 
or 
If operated by a 
skilled individual with 
documented training 
in proper techniques.  
Field documentation 
must demonstrate 
that the procedure in 
FS 2213, section 4 
was followed without 
deviation. 

Only if allowed by permit, 
program, contract or order 
as samples should be 
collected into the container 
without intermediate 
devices.   

Unless allowed by 
permit, program, 
contract or order. 
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• ANALYTE  
GROUP(S) 

• PURGING  
(Not Recommended) 

• SAMPLING 

 Use: Use: Not Recommended: 

Biologicals 
Inorganic Non-
Metallics 
Aggregate 
Organics 
Microbiological 
Physical and 
Aggregate 
Properties 

If allowed by permit, 
program, contract or 
order 
or 
If operated by a 
skilled individual with 
documented training 
in proper techniques.  
Field documentation 
must demonstrate 
that the procedure in 
FS 2213, section 4 
was followed without 
deviation. 

If all analytes collected 
from the well can be 
collected with a bailer; 
or 
If collected after collecting 
all analytes that require the 
use of a pump. 

Before collecting any 
analytes that must be 
collected with a pump.  

Ultra-Trace 
Metals 

Never Never  
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Figure FS 2200-1 
Pump and Trap for Extractable Organics 
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Groundwater Purging Procedures                Figure FS 2200-2 

If Dissolved Oxygen is < 20% of saturation for the 
measured temperature and Turbidity is < 20 
NTUs, then purging is complete when three 
consecutive readings of the parameters listed 
below are within the following ranges: 
 
Temperature + 0.2 oC 
pH + 0.2 Standard Units 
Specific Conductance + 5.0% of reading 

Purging Procedure #1 
1. After the drawdown in the well stabilizes, purge at least one equipment volume then collect 

the first set of stabilization parameters. 
2. Thereafter, collect stabilization parameters > 2 to 3 minutes apart. 
3. Purge at least three equipment volumes before sampling. 
 
 

Option 1a: Minimal Purge Volume: Pump or tubing is placed within the middle of 
the screen interval.  The following conditions must be met to use this option: 
1. The well screen interval is < 10 feet. 
2. Although drawdown may occur in the well when purging is initiated, the 

drawdown has to stabilize (Aquifer Recovery Rate = Purge Rate). 
3. The samples will be obtained with the same equipment that was used to 

purge the well.  Therefore, centrifugal pumps and bailers are not suitable for 
use in Option 1a.  

 

If one or more of these conditions do not apply, use Option 1b. 

Purging Completion 

Option 1b: Conventional Purge: Pump, tubing, or 
bailer 1 is placed above the screen at the top of the 
water column.  
 
1 DEP does not recommend the use of a bailer        
for purging; however, if a bailer is used it shall be 
lowered and raised at the rate of 2 cm/sec in the top 
of the water column.  

If one or more parameters do not stabilize after 5 volumes of the screened interval (purging procedure #1) or 5 well volumes (purging procedure #s 2 & 3) are 
removed, purging may be discontinued at the discretion of the sampling team leader. 

Purging Procedure #2 
1. Purge at least one well volume then collect first 

set of stabilization parameters. 
2. Thereafter, collect stabilization parameters > 

every 1/4 well volume. 

Purging Procedure #3 
1. Purge at least one well volume then collect first 

set of stabilization parameters. 
2. Thereafter, collect stabilization parameters > 2 

to 3 minutes apart.  

If Dissolved Oxygen (DO) is > 20% of saturation for the measured temperature and/or Turbidity is > 20 
NTUs after every attempt has been made to reduce DO and/or turbidity, then purging is complete when 
three consecutive readings of the parameters listed below are within the following ranges: 
 
Temperature + 0.2 οC 
pH + 0.2 Standard Units 
Specific Conductance + 5.0% of reading 
Dissolved Oxygen + 0.2 mg/L or readings are within 10% (whichever is greater).  
Turbidity + 5 NTUs or readings are within 10% (whichever is greater). 
 

If the well is expected to purge dry, 
position the pump or tubing within the 
screened interval and purge at < 100 
mL/minute until two equipment volumes 
are removed. Use the same pump for 
purging and sampling. 
 
If the well purges dry at the lowest 
achievable flow rate (pumping at 100 
mL/minute or less), then after a sufficient 
amount of water recharges in the well, 
collect the samples. 
 
In either case listed above, before 
samples are collected, measure (once) 
pH, temperature, specific 
conductance, dissolved oxygen, and 
turbidity. 

Option 2b: Pump or tubing is placed 
within the middle of the saturated 
portion of the screen interval. 

 

If the pump or tubing that was used 
for purging will not be used to obtain 
the sample, then position the pump or 
tubing at the top of the water column 
for purging. 

Option 2a:  A bailer 1 
is placed at the top 
of the water column 
and is used to purge 
and sample the well. 

 

Scenario 1:   WELL SCREEN COMPLETELY SUBMERGED 
 

Scenario 2:   WELL SCREEN PARTIALLY SUBMERGED  
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FT 1000. GENERAL FIELD TESTING AND 
MEASUREMENT 

Use the following SOPs in conjunction with FT 1000: 
• FD 1000 Documentation Procedures 
• FM 1000 Field Planning and Mobilization 
• FS 1000 General Sampling Procedures 
• FT 1100 through FT 3000 Specific Field Testing Procedures 

1. INTRODUCTION 
1.1. Scope and Applicability:  SOPs FT 1100 to FT 3000 outline procedures to conduct 
field testing measurements and observations.  They include the parameters that are 
measured in-situ or in a field-collected sample.  Additionally some samples with allowable 
extended holding times may be collected for laboratory measurement, as described in the 
specific FT-series SOPs.  Included in SOPs FT 1100 to FT 3000 are: 

• FT 1100 Field Measurement of Hydrogen Ion Activity (pH) 
• FT 1200 Field Measurement of Specific Conductance (Conductivity) 
• FT 1300 Field Measurement of Salinity 
• FT 1400 Field Measurement of Temperature 
• FT 1500 Field Measurement of Dissolved Oxygen (DO) 
• FT 1600 Field Measurement of Turbidity 
• FT 1700 Field Measurement of Light Penetration (Secchi Depth and 

Transparency) 
• FT 1800 Field Measurement of Water Flow and Velocity 
• FT 1900 Continuous Monitoring with Installed Meters 
• FT 2000 Field Measurement of Residual Chlorine 
• FT 3000 Aquatic Habitat Characterization 

1.2. Exclusions:  If proposed for experimental purposes, field-screening procedures 
employing techniques not addressed in these SOPs must be submitted to the DEP site 
or project manager.  Such procedures must be addressed for each program or project 
dealing specifically with the planning and design of sampling events.  Data quality objectives 
for quantitative assessment preclude the use of field-screening procedures for regulatory 
purposes. 
1.3. Expectations and Requirements: 

1.3.1. In some cases, specific instruments are identified in the SOP, with detailed 
instruction provided on their use.  If you are using a different instrument from that 
identified in the SOP, follow the manufacturer’s instructions for assembly, operation, and 
maintenance. 
1.3.2. When required, the FT-series SOPs outline the instrument specifications.  A field 
instrument must meet the stated requirements. 
1.3.3. The FT-Series SOPs specify the calibration requirements for each method.  
Although instruments may vary in configuration or operation, the specified calibration 
requirements must be met. 
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1.3.3.1. Where applicable to the FT-series SOP, use the minimum number of 
calibration standards specified. 
1.3.3.2. Do not establish the lower limit of the quantitative calibration bracket with 
“zero” solutions, quality control blanks or reagent dilution water. . However, the user 
may set the zero point of the instrument according to the manufacturer’s instructions, 
if applicable. 

1.3.4. Ensure that all equipment is in proper working condition, calibrated, and that 
batteries are properly charged before using the equipment for field testing 
measurements. 
1.3.5. If reagents or standards are prepared from stock chemicals, they must be 
analytical reagent grade or better.  Some procedures may specify a higher grade or 
assay of reagent or standard. 

1.4. Recommendations for Use of Grab Samples or in situ Field Testing Measurements: 
1.4.1. Use in situ readings where practical for field measurements in surface water and 
wastewater. 
1.4.2. Use in situ readings or flow-through containers for field measurements for 
groundwater stabilization during purging and for other applications where groundwater 
monitoring measurements are required.  
1.4.3. If grab samples are collected for measurement where allowed in the individual 
FT-series SOP, measure samples within fifteen (15) minutes of collection when 
immediate analysis is specified per Table FS 1000-4 and FS 1000-5.  Otherwise, 
analyze grab samples within the applicable holding times specified in Table FS 1000-4 
and FS 1000-5. 

2. MINIMUM CALIBRATION REQUIREMENTS: 
2.1. Calibration Definitions:  This section outlines the essential calibration concepts that 
must be applied to each field test.  Specific requirements for calibration are addressed in the 
individual SOPs. 

2.1.1. Initial Calibration (IC):  The instrument or meter electronics are adjusted 
(manually or automatically) to a theoretical value (e.g., dissolved oxygen saturation) or a 
known value of a calibration standard. 
2.1.2. Initial Calibration Verification (ICV):  The instrument or meter calibration is 
checked or verified directly following initial calibration by measuring a calibration 
standard of known value as if it were a sample and comparing the measured result to 
the calibration acceptance criteria listed in the SOP. 
2.1.3. Continuing Calibration Verification (CCV):  The instrument or meter calibration is 
checked or verified by measuring a calibration standard of known value as if it were a 
sample and comparing the measured result to the calibration acceptance criteria listed in 
the SOP. 
2.1.4. Chronological Calibration Bracket:  The interval of time between verifications 
within which environmental sample measurements must occur.  The instrument or meter 
is calibrated or verified before and verified after the time of environmental sample 
measurement(s). 
2.1.5. Quantitative Calibration Bracket:  The instrument or meter is calibrated or verified 
at two known values that encompass the range of observed environmental sample 
measurement(s). 
2.1.6. Acceptance Criteria:  The numerical limits within which calibration verifications 
are acceptable. 
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2.2. Calibration Activities:  Specific calibration procedures are given in the individual 
SOPs. 

2.2.1. Chronological Calibration Bracket:   
2.2.1.1. Ensure that the field test result is preceded by an acceptable ICV or CCV 
and followed by an acceptable CCV. 
2.2.1.2. Specific requirements for chronological bracketing are addressed in the 
individual FT-series SOPs. 

2.2.2. Quantitative Calibration Bracket:   
2.2.2.1. Choose two standards that bracket the range of sample measurements.  
These standards may be used for initial calibrations or for verifications. 
2.2.2.2. Specific requirements for quantitative bracketing are addressed in the 
individual FT-series SOPs. 

2.2.3. Initial Calibration:  Calibrate if no initial calibration has been performed or if a 
calibration verification does not meet acceptance criteria.  Do not reuse standards for 
initial calibrations. 
2.2.4. Initial Calibration Verification:   

2.2.4.1. Perform an ICV immediately after calibration.  All ICVs must meet the 
calibration acceptance criteria specified in the applicable FT-series SOP.  See Table 
FT 1000-1 for a list of acceptance criteria for the most common field testing 
procedures. 
2.2.4.2. If an ICV fails to meet acceptance criteria, immediately recalibrate the 
instrument using the applicable initial calibration procedure or remove it from service. 

2.2.5. Continuing Calibration Verification:  Perform a CCV at no more than 24-hour 
intervals from previous verification, except where noted for individual FT-series SOPs. 

2.2.5.1. If historically generated data demonstrate that a specific instrument 
remains stable for longer periods of time, the time interval between calibration 
verifications may be increased.  
2.2.5.2. Base the selected time interval on the shortest interval that the instrument 
maintains stability.  If CCVs consistently fail, shorten the time period between 
verifications or replace/repair the instrument. 
2.2.5.3. All CCVs must meet the calibration acceptance criteria specified in the 
applicable FT-series SOP.  See Table FT 1000-1 for a list of acceptance criteria for 
the most common field testing procedures. 
2.2.5.4. If a CCV fails to meet acceptance criteria perform one or more of the 
following procedures as necessary: 

• Reattempt the CCV again within the chronological bracket time 
interval without changing the instrument calibration.  Do not perform 
maintenance, repair, or cleaning of the instrument or probe.  Probes 
may be rinsed with analyte-free water or fresh verification standard.  
The CCV may be reattempted with a fresh aliquot of verification 
standard. 

• Perform the initial calibration, perform an ICV, re-analyze the 
sample(s), and perform a CCV. 

• Report all results between the last acceptable calibration verification 
and the failed calibration verification as estimated (report the value 
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with a "J").  Include a narrative description of the problem in the field 
notes. 

2.2.5.5. For installed instruments that are used for continuous monitoring, see FT 
1900. 
2.2.5.6. For unattended instrument deployment, refer to FT 1000 sections 2.2.5.1-
2.2.5.4. 

2.2.6. Determining the Values of Secondary Standards:  Use only those standards 
recommended by the manufacturer for a specific instrument.  Only use secondary 
standards for continuing calibration verifications.  See the individual FT-series SOPs for 
specific procedures for use of secondary standards.  At documented intervals, determine 
or verify the values of secondary standards immediately after performing an initial 
calibration or after verifying the calibration with primary standards.  Read each 
secondary standard as a sample.  Compare the assigned or stated standard value with 
the reading. This reading must be within the manufacturer’s stated tolerance range and 
the acceptance criterion required in the individual FT-series SOP. If the SOP criterion is 
not met, assign this reading as the new value of the secondary standard.   If the reading 
is outside the manufacturer’s stated tolerance range, discard the secondary standard. 
2.2.7. More frequent calibration verifications may be required for discharge 
permit compliance measurements or other regulatory requirements. 

3. PREVENTIVE MAINTENANCE:  Record all maintenance and repair notes in the maintenance 
logbook for each meter (see FS 1007).  If rental equipment is used, a log is not required.  
However, the origin (i.e., rental company), rental date, equipment type, model number, and 
identification number (if applicable) must be entered into the field notes or a rental equipment 
notebook. 
4. DOCUMENTATION 

4.1. Standard and Reagent Documentation:  Document information about standards and 
reagents used for calibrations, verifications, and sample measurements. 

4.1.1. Note the date of receipt, the expiration date and the date of first use for all 
standards and reagents. 

4.1.1.1. Document acceptable verification of any standard used after its expiration 
date. 

4.1.2. Record the concentration or other value for the standard in the appropriate 
measurement units. 

4.1.2.1. Note vendor catalog number and description for pre-formulated solutions 
as well as for neat liquids and powdered standards. 
4.1.2.2. Retain vendor assay specifications for standards as part of the calibration 
record. 

4.1.3. Record the grade of standard or reagent used. 
4.1.4. When formulated in-house, document all calculations used to formulate 
calibration standards. 

4.1.4.1. Record the date of preparation for all in-house formulations. 
4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP 
SOP or internal SOP). 

4.2. Field Instrument Calibration Documentation:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this record 
with affected sample measurements. 
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4.2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
4.2.2. Designate the identity of specific instrumentation in the documentation with a 
unique description or code for each instrument unit used. 

4.2.2.1. Record the manufacturer name, model number, and identifying number 
such as a serial number for each instrument unit. 

4.2.3. Record the time and date of all initial calibrations and all calibration verifications. 
4.2.4. Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 
4.2.5. Record the name of the analyst(s) performing the calibration. 
4.2.6. Document the specific standards used to calibrate or verify the instrument or field 
test with the following information: 

• Type of standard or standard name (e.g., pH buffer) 
• Value of standard, including correct units (e.g., pH = 7.0 SU) 
• Manufacturer’s tolerance range for secondary standards 
• Link to information recorded according to section 4.1 above 

4.2.7. Retain manufacturers’ instrument specifications. 
4.2.8. Document whether successful initial calibration occurred. 
4.2.9. Document whether each calibration verification passed or failed. 
4.2.10. Document any corrective actions taken to correct instrument performance 
according to records requirements of FD 3000. 

4.2.10.1. Document the date and time of any corrective actions. 
4.2.10.2. Note any incidence of discontinuation of use of the instrument due to 
calibration failure. 

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP 
SOP or internal SOP). 

4.3. Record all field-testing measurement data, to include the following: 
• Project name 
• Date and time of measurement or test (including time zone, if applicable) 
• Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
• Latitude and longitude of sampling source location (if required) 
• Analyte or parameter measured  
• Measurement or test sample value 
• Reporting units 
• Initials or name of analyst performing the measurement 
• Unique identification of the specific instrument unit(s) used for the test(s) 
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Appendix FT 1000 
Tables, Figures and Forms 

 
Table FT 1000-1 Field Testing Acceptance Criteria 

 

 

Parameter Acceptance Criteria 
pH +  0.2 Standard pH Units of buffer or more stringent 
(FT 1100)        program criteria 
Specific Conductance +  5% of standard value 
(FT 1200) 
Temperature +  0.5 o C of NIST-traceable value (with correction factors) 
(FT 1400) Verification over range of applicable values  
Dissolved Oxygen +  0.3 mg/L of theoretical value (see Table FT 1500-1) 
(FT 1500) 
Turbidity 0.1-10 NTU:  +  10% of standard value 
(FT 1600) 11-40 NTU:  +  8% of standard value 

41-100 NTU:  +  6.5% of standard value 
> 100 NTU:  +  5% of standard value 

Total Residual Chlorine 0.995 calibration curve correlation coefficient 
(FT 2000) +  10% of primary standard value 

+  10% of secondary standard value 
Color comparator acceptance criterion: 
        +  10% of primary standard value 

Table FT 1000-1:  Field Testing Acceptance Criteria 
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FT 1100. Field Measurement of Hydrogen Ion Activity (pH) 
Use in conjunction with: 

• FT 1000 General Field Testing and Measurement 
• FQ 1000 Field Quality Control Requirements 
• FS 1000 General Sampling Procedures 
• FD 1000 Documentation Procedures 

1. Equipment and Supplies 
1.1. Field Instrument:  Use any pH meter consisting of a potentiometer, a glass electrode, 
a reference electrode, and a temperature-compensating device. 

1.1.1. For routine fieldwork use a pH meter accurate and reproducible to at least 0.2-
unit in the range of 0.0 to 14.0 units, and equipped with temperature-compensation 
adjustment.  Record the pH value in pH units to one decimal place. 
1.1.2. Advanced silicon chip pH sensors (with digital meters) may be used if 
demonstrated to yield equivalent performance to glass electrode sensors for the 
intended application. 

1.2. Standards:  Purchased or laboratory-prepared standard buffer solutions of pH values 
that bracket the expected sample pH range.  Use buffers with nominal values of 4.0, 7.0 and 
10.0 units for most situations.  If the sample pH is outside the range of 4.0 to 10.0, then use 
two buffers that bracket the expected range with the pH 7 buffer being one of the two 
buffers.  Alternatively, prepare appropriate standards per Table 4500-H+:I in method 
SM4500-H+-B (see Standard Methods for the Examination of Water and Wastewater (see 
Standard Methods Online, http://www.standardmethods.org/store/). 
1.3. Recordkeeping and Documentation Supplies: 

• Field notebook (w/ waterproof paper is recommended) or forms 
• Indelible pens 

2. Calibration and Use 
2.1. General Concerns 

2.1.1. The acceptance criterion for the initial calibration or the calibration verification is 
a reading of the standard within +/- 0.2-unit of the expected value. 

2.1.2. On a weekly basis, check the calibration to ensure the % theoretical slope is 
greater than 90% (if applicable to your instrument type). 

2.1.2.1. Note the % slope in the calibration records. 
2.1.2.2. A % slope of less than 90% indicates a bad electrode that must be 

changed or repaired. 
2.1.2.3. If % slope cannot be determined on your meter, or the manufacturer's 

optimum specifications are different, follow the manufacturer’s 
recommendation for maintaining optimum meter performance. 

2.2. Interferences 
2.2.1. Sodium at pH > 10.0 units can be reduced or eliminated by using a low sodium 

error electrode. 
2.2.2. Coatings of oils, greases, and particles may impair the electrode's response.  Pat 

the electrode bulb dry with lint-free paper or cloth and rinse with de-ionized 
water.  For cleaning hard-to-remove films, use acetone very sparingly so that the 
electronic surface is not damaged. 
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2.2.3. Temperature effects on the electrometric measurement of pH are controlled by 
using instruments having temperature compensation or by calibrating the meter 
at the temperature of the samples. 

2.2.4. Poorly buffered solutions with low specific conductance (< 200 µmhos/cm) may 
cause fluctuations in the pH readings.  Equilibrate electrode by immersing in 
several aliquots of sample before taking pH. 

2.2.5. Ensure stable sample and sensor temperature before calibrating or taking 
sample readings.  Drifting sensor or sample temperature may produce erroneous 
sample measurements, calibrations, or verifications. 

2.2.6. Thoroughly rinse the pH sensor with deionized water or fresh buffer standard 
when calibrating or verifying the calibration or when taking sample 
measurements.  For in-situ measurements, ensure adequate flushing of the 
sensor with fresh sample water prior to taking measurements.  Any residual 
standard, sample or deionized water remaining on the sensor may affect the 
measurement of the subsequent standard or sample.  This is especially true 
when samples or standards of widely different pH value are successively 
measured. 

2.2.7. Drifting readings or an inability to calibrate the sensor may also indicate a fouled 
electrode.  Clean the electrode per the manufacturer’s instructions or replace.  

2.3. Calibration:  Follow the manufacturer’s calibration instructions specific to your meter.  
Most instruments allow for a two-point calibration and a few models can perform a 
three-point calibration.  Use the appropriate number of standard buffer solutions for 
calibration.  Do not reuse buffers for initial calibrations. 

2.3.1. Rinse the probe with de-ionized water (DI) before and between each standard 
buffer solution. 

2.3.2. Follow the calibration activities specified in FT 1000, section 2.2. 
2.3.2.1. Perform an initial calibration using at least two buffers.  Always use a pH 

7 buffer first. 
2.3.2.2. If the pH sample range is expected to be wider than the range established 

by a two-point calibration (e.g., some samples at pH 4 and others at pH 
8), then add a third calibration point.  If the instrument cannot be 
calibrated with three buffers, the third buffer may be used as the initial 
calibration verification to extend the range. 

2.3.2.3. After initial calibration, immediately perform an initial calibration 
verification (ICV).  Read a buffer as a sample.  To be acceptable, a 
calibration verification must be within +/- 0.2 pH units of the stated buffer 
value.  For example, if reading the pH 4.0 buffer, the result must be in the 
3.8 to 4.2 range.  Certain regulatory programs may have more stringent 
acceptance criteria. 

2.3.2.4. After sample measurement(s), perform a continuing calibration 
verification (CCV).  Read a buffer as a sample.  To be acceptable, a 
calibration verification must be within +/- 0.2 pH units of the stated buffer 
value.  This CCV (if within acceptance criteria) can be used as the 
beginning of the chronological bracket.  Certain regulatory programs may 
have more stringent acceptance criteria. 

2.4. Measuring pH in situ:  After calibrating the multi-probe sensors as outlined in 2.3 
above, follow the meter’s instructions to select the display for reading the pH of the 
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sample.  Immerse the probe at the desired depth in the water and wait for 
stabilization of the reading before recording the measurement. 

2.5. Measuring pH in Flow-through Cells:  When using a flow-through cell, the procedure 
described above in section 2.4 is applicable. 

2.6. Measuring pH in Samples:  After an acceptable initial calibration or calibration 
verification, follow these procedures to take a pH reading of a freshly collected 
sample (within 15 minutes of collection). 

2.6.1. Pour enough of the fresh sample into a clean cup to take the reading. 
2.6.2. Place the pH electrode in the sample (in the cup) and swirl the electrode. 
2.6.3. Wait for stabilization, and read the pH value. 
2.6.4. Turn the meter off after the last sample reading, rinse the electrode thoroughly 

with de-ionized water and replace the electrode's cap. 
3. PREVENTIVE MAINTENANCE:  Refer to FT 1000, section 3. 
4. DOCUMENTATION 

4.1. Standard and Reagent Documentation:  Document information about standards and 
reagents used for calibrations, verifications, and sample measurements.  

4.1.1. Note the date of receipt, the expiration date and the date of first use for all 
standards and reagents. 

4.1.1.1. Document acceptable verification of any standard used after its expiration 
date. 

4.1.2. Record the concentration or other value for the standard in the appropriate 
measurement units. 

4.1.2.1. Note vendor catalog number and description for preformulated solutions 
as well as for neat liquids and powdered standards. 

4.1.2.2. Retain vendor assay specifications for standards as part of the calibration 
record. 

4.1.3. Record the grade of standard or reagent used. 
4.1.4. When formulated in-house, document all calculations used to formulate 

calibration standards. 
4.1.4.1. Record the date of preparation for all in-house formulations. 

4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP 
SOP or internal SOP). 

4.2. Field Instrument Calibration Documentation:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this 
record with affected sample measurements. 

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
4.2.2. Designate the identity of specific instrumentation in the documentation with a 

unique description or code for each instrument unit used. 
4.2.2.1. Record manufacturer name, model number, and identifying number such 

as a serial number for each instrument unit. 
4.2.3. Record the time and date of all initial calibrations and all calibration verifications. 
4.2.4. Record the instrument reading (value in appropriate measurement units) of all 

calibration verifications. 
4.2.5. Record the name of the analyst(s) performing the calibration. 
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4.2.6. Document the specific standards used to calibrate or verify the instrument or field 
test with the following information: 
• Type of standard or standard name (e.g., pH buffer) 
• Value of standard, including correct units (e.g., pH = 7.0 SU) 
• Link to information recorded according to section 4.1 above 

4.2.7. Retain manufacturers’ instrument specifications. 
4.2.8. Document whether successful initial calibration occurred. 
4.2.9. Document whether each calibration verification passed or failed. 
4.2.10. Document any corrective actions taken to correct instrument performance 

according to records requirements of FD 3000. 
4.2.10.1. Document date and time of any corrective action. 
4.2.10.2. Note any incidence of discontinuation of use of the instrument due to 

calibration failure. 
4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP 

SOP or internal SOP). 
4.3. Record all field-testing measurement data, to include the following: 

• Project name 
• Date and time of measurement or test (including time zone, if applicable) 
• Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
• Latitude and longitude of sampling source location (if required) 
• Analyte or parameter measured  
• Measurement or test sample value 
• Reporting units 
• Initials or name of analyst performing the measurement 
• Unique identification of the specific instrument unit(s) used for the test(s) 
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FT 1200. Field Measurement of Specific Conductance 
(Conductivity) 

Use in conjunction with: 
• FT 1000 General Field Testing and Measurement 
• FQ 1000 Field Quality Control Requirements 
• FS 1000 General Sampling 
• FD 1000 Documentation Procedures 

1. INTRODUCTION:  Specific conductance is a useful method to approximate the total amount of 
inorganic dissolved solids. 

1.1. Conductivity varies with temperature.  For example, the conductivity of salt water 
increases 3%/degree C at 0°C, and only 2%/degree C at 25°C. 
1.2. Record the sample temperature or adjust the temperature of the samples prior to 
measuring specific conductance if the conductivity instrument does not employ automatic 
temperature compensation and correction of the instrument display value. 

2. EQUIPMENT AND SUPPLIES 
2.1. Field Instrument:  Any self-contained conductivity instrument suitable for field work, 
accurate and reproducible to 5% or better over the operational range of the instrument, and 
preferably equipped with temperature-compensation adjustment.  See references in FT 
1210 below for additional information about instruments. 
2.2. Standards:  Purchased or laboratory-prepared standard potassium chloride (KCl) 
solutions with conductivity values that bracket the expected samples’ range.  In the 
laboratory, prepare standards of appropriate conductivities per method 2510, Conductivity, 
in Standard Methods for the Examination of Water and Wastewater, 2011 (see Standard 
Methods Online, http://www.standardmethods.org/store/).  Do not reuse standards for initial 
calibrations. 
2.3. Recordkeeping and Documentation Supplies: 

• Field notebook (w/ waterproof paper is recommended) or forms 
• Indelible pens 

3. CALIBRATION AND USE 
3.1. General Concerns 

3.1.1. Follow the instrument manufacturer's instructions for the details of 
operating the instrument. 
3.1.2. For instruments without automatic temperature compensation, attempt to adjust 
the temperature of the samples to 25°C.  If the temperature cannot be adjusted, 
measure the temperature with a calibrated device (see FT 1400), record the 
temperature, correct for temperature (per section 3.4 below) and report the results 
corrected to 25°C. See references in FT 1210 below for further information about 
temperature correction. 
3.1.3. Ensure stable sample and sensor temperature before calibrating or taking 
sample readings.  Drifting sensor or sample temperature may produce erroneous 
sample measurements, calibrations or verifications. 
3.1.4. Thoroughly rinse the conductivity sensor with deionized water and fresh standard 
when calibrating or verifying the calibration or when taking sample measurements. For 
in-situ measurements, ensure adequate flushing of the sensor with fresh sample water 
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prior to taking measurements. Any residual standard, sample or deionized water 
remaining on the sensor may affect the measurement of the subsequent standard or 
sample.  This is especially true when samples or low-concentration standards are 
measured subsequent to measuring high-concentration standards. 
3.1.5. Drifting readings or an inability to calibrate the sensor may also indicate a fouled 
electrode. Clean the electrodes per the manufacturer’s instructions.  
3.1.6. When successful calibration and verification cannot be achieved after ensuring 
that temperatures have stabilized and the sensor electrodes are clean and free of 
residual sample or standard from the previous measurement, suspect opened containers 
of standards, especially after repeated openings, when near the manufacturer’s 
expiration date or when little standard volume remains in the container. Low-
concentration conductivity standards are seldom stable for an extended period after 
opening. 

3.2. Calibration and Calibration Verification:   
3.2.1. Follow the calibration activities specified in FT 1000, section 2.2.1 – 2.2.7. 
3.2.2. Initial Calibration:  Calibrate the meter prior to use according to the following 
steps: 

3.2.2.1. Calibrate according to the manufacturers recommendations.   
3.2.2.2. When the sample measurements are expected to be 100 µmhos/cm or 
greater, use two standard potassium chloride solutions that bracket the range of 
expected sample conductivities.  A single standard at 100 µmhos/cm standard 
potassium chloride solution is acceptable for situations in which all sample 
measurements are expected to be less than 100 µmhos/cm.  See also FT 1000 
section 1.3.3.2.   
3.2.2.3. Calibrate the instrument with one of the two standards to create an upper 
or lower boundary for the quantitative bracket. 
3.2.2.4. Verify the calibration of the instrument with the second standard, 
quantitatively bracketing the range of expected sample values. 
3.2.2.5. If the instrument can be calibrated with more than one standard, choose 
additional calibration standards within the range of expected sample values. The 
second standard in section 3.2.2.3 above may be used as an additional calibration 
standard. 
3.2.2.6. Note:  If all samples are expected to be less than 100 µmhos/cm, only 
one standard at 100 µmhos/cm standard potassium chloride solution is required. 

3.2.3. Acceptability:  Accept the calibration if the meter reads within +/- 5% of the value 
of any calibration standard used to verify the calibration.  For example, the acceptance 
range for a 100 µmhos/cm standard is 95 to 105 µmhos/cm.  If the meter does not read 
within +/- 5% of each calibration verification standard, determine the cause of the 
problem and correct before proceeding. 
3.2.4. Temperature Correction:  Most field instruments read conductivity directly.  If the 
meter does not automatically correct values to 25°C, calculate correction factors using 
the procedure in section 3.4 below.  Record all readings and calculations in the 
calibration records. 
3.2.5. Continuing Calibration Verification:  Check the meter in read mode with at least 
one KCl standard with a specific conductance that quantitatively brackets the 
conductivity measured in environmental samples.  The reading for the calibration 
verification must also be within +/- 5% of the standard value (see 3.2.3 above). 
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3.2.5.1. If new environmental samples are encountered outside the range of the 
initial calibration in 3.2.2 above, verify the instrument calibration with an additional 
standard that brackets the range of new sample values.  If these calibration 
verifications fail, recalibrate the instrument as in 3.2.2. 
3.2.5.2. More frequent calibration verifications may be required for 
discharge permit compliance measurements or other regulatory requirements. 

3.3. Measuring Specific Conductance of Samples:   
3.3.1. Follow manufacturer’s instructions for sample measurement. 
3.3.2. Immerse or place the conductivity probe or sensor in situ at a measuring location 
representative of the sampling source.  
3.3.3. Allow the conductivity instrument to stabilize. 
3.3.4.  Measure the water temperature (if necessary for manual temperature 
compensation) and record the temperature. See FT 1400 for temperature measurement 
procedures. 
3.3.5. If the meter is equipped with manual temperature compensation, adjust the 
conductivity meter to the water temperature per manufacturer’s instructions. 
3.3.6. If the conductivity meter has a set of positions that multiply the reading by powers 
of ten in order to measure the full range of potential conductivities, set this dial to the 
correct range in order to take a reading. 
3.3.7. Record the sample conductivity measurement reading within 15 minutes of water 
sample collection. 
3.3.8. Rinse off the probe with de-ionized water. Follow manufacturer’s instructions for 
probe storage between use. 

3.4 Calculations for Temperature Compensation 
If the meter does not automatically correct for temperature (manual or automatic 
adjustment), or if a probe with a cell constant other than 1 is used, the following formula 
must be used to normalize the data to 25°C: 

   K =      (Km) (C)        . 
    1 + 0.0191(T-25) 
 Where:  K = conductivity in µmhos/cm at 25°C 
    Km = measured conductivity in µmhos/cm at T degrees C 
    C = cell constant 
    T = measured temperature of the sample in degrees C 
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If the cell constant is 1, the formula for determining conductivity becomes: 
   K =         (Km)         . 
    1 + 0.0191(T-25) 

Refer to SM2510B, 20th edition, if other calculations (i.e., determining cell constant, etc.) are 
required. See FT 1210 below. 
3.5 In situ Measurements at Depth or With Flow-through Cells:  After calibrating the 

instrument as outlined in 3.2 above, follow the manufacturer’s instructions to 
measure the conductivity of the sample. 

3.5.1. For in situ measurements immerse the probe at the desired depth and wait for 
stabilization of the reading and record its value.  Follow a similar procedure when 
using a flow-through cell. 
3.5.1.1 Preferably measure groundwater sample conductivity in situ with a 
downhole probe or in a flow-through system. 

4. PREVENTATIVE MAINTENANCE:  Refer to FT 1000, section 3. 
5.   DOCUMENTATION 

5.1. Standard and Reagent Documentation:  Document information about standards and 
reagents used for calibrations, verifications and sample measurements.  

5.1.1. Note the date of receipt, the expiration date and the date of first use for all 
standards and reagents. 

5.1.1.1. Document acceptable verification of any standard used after its expiration 
date. 

5.1.2. Record the concentration or other value for the standard in the appropriate 
measurement units. 

5.1.2.1. Note vendor catalog number and description for preformulated solutions 
as well as for neat liquids and powdered standards. 
5.1.2.2. Retain vendor assay specifications for standards as part of the calibration 
record. 

5.1.3. Record the grade of standard or reagent used. 
5.1.4. When formulated in-house, document all calculations used to formulate 
calibration standards. 

5.1.4.1. Record the date of preparation for all in-house formulations. 
5.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP 
SOP or internal SOP). 

5.2. Field Instrument Calibration Documentation:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this record 
with affected sample measurements. 

5.2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
5.2.2. Designate the identity of specific instrumentation in the documentation with a 
unique description or code for each instrument unit used. 

5.2.2.1. Record manufacturer name, model number, and identifying number such 
as a serial number for each instrument unit. 

5.2.3. Record the time and date of all initial calibrations and all calibration verifications. 
5.2.4. Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 
5.2.5. Record the name of the analyst(s) performing the calibration. 
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5.2.6. Document the specific standards used to calibrate or verify the instrument or field 
test with the following information: 

• Type of standard or standard name (e.g., conductivity standard) 
• Value of standard, including correct units (e.g., conductivity = 100 µmhos/cm) 
• Link to information recorded according to section 5.1 above 

5.2.7. Retain manufacturers’ instrument specifications. 
5.2.8. Document whether successful initial calibration occurred. 
5.2.9. Document whether each calibration verification passed or failed. 
5.2.10. Document any corrective actions taken to correct instrument performance 
according to records requirements of FD 3000. 

5.2.10.1. Document date and time of any corrective action. 
5.2.10.2. Note any incidence of discontinuation of use of the instrument due to 
calibration failure. 

5.2.11. Describe or cite the specific calibration or verification procedure performed (DEP 
SOP or internal SOP). 

5.3. Record all field-testing measurement data, to include the following: 
• Project name 
• Date and time of measurement or test (including time zone, if applicable) 
• Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
• Latitude and longitude of sampling source location (if required) 
• Analyte or parameter measured  
• Measurement or test sample value 
• Reporting units 
• Initials or name of analyst performing the measurement 
• Unique identification of the specific instrument unit(s) used for the test(s) 
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FT 1300. Field Measurement of Salinity 
Use in conjunction with: 

 FT 1000 General Field Testing and Measurement 
 FQ 1000 Field Quality Control Requirements 
 FS 1000 General Sampling Procedures 
 FD 1000 Documentation Procedures 

1. INTRODUCTION:  Salinity is an important property of industrial and natural waters.  This field 
parameter is also important for assessing the source or origin of effluents and of the mixing 
between fresh and marine waters in coastal regions, in both surface water and groundwater. 

1.1. Salinity is a unit-less parameter since by definition it is the ratio of the mass of 
dissolved salts to the total mass of a given volume of water.  Thus, salinity values are 
commonly expressed as “grams of salt/kilograms of water” or o/oo. 
1.2. Salinity is determined by using indirect methods involving the measurement of a 
related physical property such as conductivity, density, sound speed, or refractive index.  
The commonly used procedures in the field are determination of conductivity or density of 
the sample. 
1.3. The sample salinity is calculated from an empirical relationship between salinity and 
the physical property as determined from a standard solution.  Refer to the referenced 
method SM 2520 (2011) for further discussions on these topics. 
1.4. Because of its high sensitivity and easy of measurement, the conductivity method is 
most often used to determine the salinity.  (Note – using a hydrometer to measure the 
density or the specific gravity to obtain an approximate salinity value is not recommended 
for reporting purposes.) 

2. EQUIPMENT AND SUPPLIES 
2.1. Field Instrument:  Depending on the chosen method, use: 

2.1.1. Any self-contained conductivity instrument with a platinum or graphite electrode 
type cell, and a temperature sensor.  Some conductivity instruments have meter scales 
pre-calibrated for salinity and are sometimes referred to as Salinometers.  For routine 
fieldwork use a conductivity meter accurate and reproducible to at least 5% or 1 
mho/cm (whichever is greater), and equipped with temperature-compensation 
adjustment; or 
2.1.2. A precision “vibrating flow densimeter” and a field thermometer. For informational 
purposes, see Millero & Poisson, 1981a, International one-atmosphere equation of state 
of seawater. Deep-Sea Research 28:625–629. 

2.2. Standards: 
2.2.1. Purchased or laboratory-prepared Standard Seawater and/or potassium chloride 
(KCl) standards of appropriate equivalent salinities. 

2.2.1.1. See methods 2510, Conductivity, and 2520, Salinity (2011 versions), in 
Standard Methods for the Examination of Water and Wastewater (see Standard 
Methods Online, http://www.standardmethods.org/store/). 

2.2.2. De-ionized water for calibration of the densimeter (if used). 
2.3. Recordkeeping and Documentation Supplies: 
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 Field logbook (w/ waterproof paper is recommended) or field forms 
 Indelible pens 

3. CALIBRATION AND USE 
3.1. Conductivity Method 

3.1.1. Calibration: - Calibrate the instrument per manufacturer’s instructions using one 
calibration standard, either standard seawater or a KCl solution, as applicable, or follow 
the manufacturer’s specific instructions.  The acceptance criterion for initial calibration or 
a calibration verification is that the instrument reading is within +/- 5% of the standard 
value.  For example, when calibrating with standard seawater, S = 35, the meter must 
read in the 34 to 36 range in order to be acceptable. 

3.1.1.1. Use standard seawater (S = 35) when measuring salinity in the open 
ocean or estuaries with a predominance of seawater. 
3.1.1.2. KCl may be used in estuarine waters with low salinity (S = 0 – 40). 
3.1.1.3. If verifying or calibrating with a “zero” standard, do not use analyte-free 
water or air check (dry electrode) as the blank. However, the user may set the zero 
point of the instrument according to the manufacturer’s instructions, if applicable. 
3.1.1.4. If the meter does not provide a direct reading of salinity, use the equation 
found in SM 2520B (2011) to convert the readings to salinity. 
3.1.1.5. Follow the calibration activities in FT 1000, section 2.2. 
3.1.1.6. Do not reuse standards for initial calibrations. 

3.1.2. Field Use: - Rinse the probe with DI water after calibration, verification and 
before each sample measurements.  Follow the manufacturer’s instructions for 
temperature compensation, if needed.  Report salinities with only one decimal figure. 
3.1.3. General Concerns for Conductivity Method 

3.1.3.1. Ensure stable sample and sensor temperature before calibrating or taking 
sample readings.  Drifting sensor or sample temperature may produce erroneous 
sample measurements, calibrations, or verifications. 
3.1.3.2. Thoroughly rinse the conductivity (salinity) sensor with deionized water 
and fresh standard when calibrating or verifying the calibration or when taking 
sample measurements.  For in-situ measurements, ensure adequate flushing of the 
sensor with fresh sample water prior to taking measurements.  Any residual 
standard, sample, or deionized water remaining on the sensor may affect the 
measurement of the subsequent standard or sample.  This is especially true when 
samples or low-concentration standards are measured subsequent to measuring 
high-concentration standards. 
3.1.3.3. Drifting readings or an inability to calibrate the sensor may also indicate a 
fouled electrode.  Clean the electrodes per the manufacturer’s instructions.  
3.1.3.4. When successful calibration and verification cannot be achieved after 
ensuring that temperatures have stabilized and the sensor electrodes are clean and 
free of residual sample or standard from the previous measurement, suspect opened 
containers of standards, especially after repeated openings, when near the 
manufacturer’s expiration date or when little standard volume remains in the 
container.  Low-concentration conductivity standards are seldom stable for an 
extended period after opening. 

3.2. Density Method 
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The vibrating flow densimeter is an instrument that allows for precise and rapid 
measurements of the density of a liquid, such as water.  The principle of operation is the 
effect of the density of the sample on the frequency of a vibrating tube encased in a 
constant-temperature jacket.  The measurement is made by passing the water (sample) 
through the vibrating tube and reading the period of vibration that is electronically sensed 
and displayed by the densimeter.  The sample density (D) is proportional to the square of 
the period of vibration (T): 
  D = a + bT2 
Where a and b are terms determined by calibration, b being determined by calibration of the 
densimeter with Standard Seawater.  The difference between the density of the sample (D) 
and that of pure water (D0) is given by: 
  D – D0 = b (T2 – T0

2) 
Where T and T0 are, respectively, the periods of the sample and that of pure (de-ionized) 
water.  Using this second equation, you only have to deal with the term b for calibration 
purposes.  Hence, the system can be calibrated with two liquids: pure water and Standard 
Seawater.  Follow the manufacturer’s instruction for calibration of the densimeter. 
The salinity of the sample is determined by the one-atmosphere international equation of 
state for seawater.  This equation relates the difference (D – D0) to the practical salinity as a 
function of the temperature of the sample (which is also measured by the densimeter or the 
field thermometer).  For further details on this calculation read the referenced method SM 
2520C (2011). 

4. PREVENTIVE MAINTENANCE:  Refer to FT 1000, section 3. 
5. DOCUMENTATION 

5.1. Standard and Reagent Documentation:  Document information about standards and 
reagents used for calibrations, verifications, and sample measurements. 

5.1.1. Note the date of receipt, the expiration date and the date of first use for all 
standards and reagents. 

5.1.1.1. Document acceptable verification of any standard used after its expiration 
date. 

5.1.2. Record the concentration or other value for the standard in the appropriate 
measurement units. 

5.1.2.1. Note vendor catalog number and description for preformulated solutions 
as well as for neat liquids and powdered standards. 
5.1.2.2. Retain vendor assay specifications for standards as part of the calibration 
record. 

5.1.3. Record the grade of standard or reagent used. 
5.1.4. When formulated in-house, document all calculations used to formulate 
calibration standards. 

5.1.4.1. Record the date of preparation for all in-house formulations. 
5.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP 
SOP or internal SOP). 

5.2. Field Instrument Calibration Documentation:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this record 
with affected sample measurements. 

5.2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
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5.2.2. Designate the identity of specific instrumentation in the documentation with a 
unique description or code for each instrument unit used. 

5.2.2.1. Record manufacturer name, model number, and identifying number such 
as a serial number for each instrument unit. 

5.2.3. Record the time and date of all initial calibrations and all calibration verifications. 
5.2.4. Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 
5.2.5. Record the name of the analyst(s) performing the calibration. 
5.2.6. Document the specific standards used to calibrate or verify the instrument or field 
test with the following information: 

 Type of standard or standard name (e.g., salinity standard) 
 Value of standard, including correct units (e.g., salinity = 20 o/oo) 
 Link to information recorded according to section 5.1 above 

5.2.7. Retain manufacturers’ instrument specifications. 
5.2.8. Document whether successful initial calibration occurred. 
5.2.9. Document whether each calibration verification passed or failed. 
5.2.10. Document any corrective actions taken to correct instrument performance 
according to records requirements of FD 3000. 

5.2.10.1. Document date and time of any corrective action. 
5.2.10.2. Note any incidence of discontinuation of use of the instrument due to 
calibration failure. 

5.2.11. Describe or cite the specific calibration or verification procedure performed (DEP 
SOP or internal SOP). 

5.3. Record all field-testing measurement data, to include the following: 
 Project name 
 Date and time of measurement or test (including time zone, if applicable) 
 Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
 Latitude and longitude of sampling source location (if required) 
 Analyte or parameter measured  
 Measurement or test sample value 
 Reporting units 
 Initials or name of analyst performing the measurement 
 Unique identification of the specific instrument unit(s) used for the test(s) 
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FT 1400. Field Measurement of Temperature 
The use of this SOP is not required when using field temperature measurement devices to 
monitor groundwater stabilization during the purging of groundwater monitoring wells.  Field 
temperature measurement devices installed for automatic temperature compensation 
(correction) for other measurements such as dissolved oxygen, specific conductance or pH are 
also exempted from the requirements of this SOP.  FT 1400 must be used for all other field 
temperature measurements required by DEP.   
Use this SOP in conjunction with the following DEP SOPs: 

• FT 1000 General Field Testing and Measurement 
• FQ 1000 Field Quality Control Requirements 
• FS 1000 General Sampling Procedures 
• FD 1000 Documentation Procedures 

1. EQUIPMENT AND SUPPLIES 
1.1. Field Instruments:  Use any of the following instrument types for performing field 
measurements: 
• Digital thermistor (thermocouple type) and meter typical of field instruments 
• Glass bulb, mercury-filled thermometer (not recommended for field ruggedness) 
• Glass bulb, alcohol-filled thermometer with protective case 
• Bi-metal strip/dial-type thermometer 
• Advanced silicon chip temperature sensor and digital meter  

1.1.1. Field instruments must be capable of measuring temperature in 0.1oC 
increments. 

1.2. Standard Thermometer:  NIST-traceable Celsius certified thermometer with scale 
marks for every 0.1oC increment, a range of 0oC to 100oC (or a range bracketing expected 
sample temperatures) and correction chart supplied with certification.  The standard 
thermometer must have a valid certification for the period of measurement.  
1.3. Recordkeeping and Documentation Supplies: 

• Field notebook or forms  
• Indelible pens 

2. CALIBRATION AND USE 
2.1. General Concerns 

2.1.1. Select a temperature measuring device meeting the requirements of section 1.1 
above. 
2.1.2. Dial-type and thermocouple-type devices with meters are preferred over the 
glass thermometers for fieldwork because of their durability and ease of reading. 

2.1.2.1. Transport glass thermometers in protective cases. 
2.1.2.2. Inspect glass thermometers for liquid separation.  Do not use a 
thermometer if the liquid has separated. 
2.1.2.3. Most instruments with digital display will provide more decimal figures 
than are significant.  Record the temperature reading with only one rounded decimal 
figure (e.g., 25.9 instead of 25.86oC). 

2.2. Calibration 
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2.2.1. Follow the calibration activities specified in FT 1000, section 2.2. 
2.2.2. Verify all thermistor (meter) devices and field thermometers against the NIST-
traceable standard thermometer at several temperatures in the expected sample 
measurement range, using any correction factor indicated by the certificate supplied with 
the NIST-traceable thermometer. 

2.2.2.1. See the US Geological Survey, National Field Manual for the Collection of 
Water-Quality Data, Book 9, Chapter A6, Field Measurements, Section 6.1, 
Temperature, Techniques of Water-Resources Investigations, Version 2, 3/2006 for 
additional guidance about making temperature comparisons with the standard 
thermometer. 
2.2.2.2. Make note of the calibration in the calibration records.  See section 4 
below. 
2.2.2.3. The field measurement device may be used with a linear correction factor 
provided that the observed temperature difference with the standard thermometer is 
documented at incremental temperatures over the range of expected sample 
temperatures.  
2.2.2.4. Use the resulting correction factor when making temperature 
measurements of samples with the field measurement device. 
2.2.2.5. Prominently display the correction factor on the field measurement 
device, with the date last verified.  A calibration correction curve or plot may also be 
used. 
2.2.2.6 To be acceptable, a calibration verification must be within +/- 0.5oC of the 
corrected reading of the NIST-traceable thermometer. 
2.2.2.7 Properly dispose of glass-bulb thermometers that do not meet the above 
calibration acceptance criteria. 

2.2.3. Continuing Calibration Verifications:  
2.2.3.1. Determine the maximum time between continuing calibration verifications 
for the specific field temperature measurement device based on instrument stability. 
2.2.3.2. Verify the field measurement device against the standard NIST-traceable 
thermometer as in section 2.2.2 above.   

2.2.4. Refer to additional calibration requirements in FT 1000, section 2.2. 
2.2.5. More frequent calibration verifications may be required for discharge 
permit compliance measurements or other regulatory requirements. 

2.3. Measuring Sample Temperature 
2.3.1. Insert or place the thermometer or sensor in situ at a measuring location 
representative of the sampling source. 
2.3.2. Allow the thermometer or temperature sensor to equilibrate to ambient in situ 
temperature. 

2.3.2.1. Groundwater samples must be measured in situ with a downhole probe or 
in a flow-through container.  Do not measure bailed or pumped samples in an 
intermediate container containing static sample. 

2.3.3. Record the temperature to the nearest 0.1oC after the reading stabilizes and 
remains constant. 

3. PREVENTIVE MAINTENANCE:  Refer to FT 1000, section 3. 
4. DOCUMENTATION 
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4.1. Standards Documentation:  Document information about the NIST-traceable 
standard thermometer in the calibration record, including: 

• Unique identification for the thermometer 
• Vendor certificate of calibration, including any correction factor 
• Vendor’s expiration date for the certificate of calibration 

4.2. Field Instrument Calibration Documentation:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this record 
with affected sample measurements. 

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
4.2.2. Designate the identity of specific instrumentation in the documentation with a 
unique description or code for each instrument unit used. 

4.2.2.1. Record manufacturer name, model number, and identifying number such 
as a serial number for each instrument unit. 

4.2.3. Record the time and date of all initial calibrations and all calibration verifications. 
4.2.4. Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 
4.2.5. Record the name of the analyst(s) performing the calibration. 
4.2.6. Document the following information about initial calibration and calibration 
verifications and link to information recorded according to section 4.1 above: 

• Details of the method used to compare the field measurement device to the 
NIST-traceable standard thermometer. 

• Results of each calibration verification, including the expected reading (per 
the NIST-traceable standard thermometer)  

• The actual reading of the field measurement device, using any established 
correction factors and correct units. 

4.2.7. Retain manufacturers’ instrument specifications. 
4.2.8. Document whether successful initial calibration occurred. 
4.2.9. Document whether each calibration verification passed or failed. 
4.2.10. Document any corrective actions taken to correct instrument performance (such 
as a new correction factor) according to records requirements of FD 3000. 

4.2.10.1. Document date and time of any corrective action. 
4.2.10.2. Note any incidence of discontinuation of use of the instrument due to 
calibration failure. 

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP 
SOP or internal SOP). 

4.3. Record all field-testing measurement data, to include the following: 
• Project name 
• Date and time of measurement or test (including time zone, if applicable) 
• Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
• Latitude and longitude of sampling source location (if required) 
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• Analyte or parameter measured  
• Measurement or test sample value 
• Reporting units 
• Initials or name of analyst performing the measurement 
• Unique identification of the specific instrument unit(s) used for the test(s) 
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FT 1500. Field Measurement of Dissolved Oxygen (DO) 
Use in conjunction with: 

• FT 1000 General Field Testing and Measurement 
• FS 1000 General Sampling Procedures 
• FD 1000 Documentation Procedures 

1. EQUIPMENT AND SUPPLIES 
1.1. Field Instruments   

1.1.1. Membrane-type polarographic or galvanic electrode DO sensor with dedicated 
meter or configured with multi-parameter sonde 
1.1.2. Luminescence-based DO sensor with dedicated meter or configured with multi-
parameter sonde (see ASTM International, Standard Test Methods for Dissolved 
Oxygen in Water, Test Method C, Luminescence-based Sensor, D 888-12e1, 2012). 
1.1.3. Select instrument assemblies that provide minimum precision of +/- 0.2 mg DO/L 
and a minimum accuracy of +/- 0.2 mg DO/L. 
1.1.4. Compensate for temperature dependence of DO measurements by using 
instruments employing automatic temperature compensation or by manually correcting 
measurements in accordance with method 4500-O, Oxygen (Dissolved), 2011, in 
Standard Methods for the Examination of Water and Wastewater (see Standard 
Methods Online, http://www.standardmethods.org/store/). 

1.1.4.1. Calibrate on-board temperature sensors as described in FT 1400. 
1.2. Standards 

1.2.1. NIST-traceable Celsius thermometer with a scale marked for every 0.1oC and a 
range of 0 to 100oC. 
1.2.2. Access to an organization with capability to perform the Winkler titration 
procedure is recommended but not mandatory. 
1.2.3. A “zero-DO standard”, prepared on-site with an aliquot of the sample water, is 
optional.  Prepare by adding excess sodium sulfite and a trace of cobalt chloride to bring 
the DO to zero. 

1.3. Recordkeeping and Documentation Supplies: 
• Field notebook (w/ waterproof paper is recommended) or forms 
• Indelible pens 

2. CALIBRATION AND USE:  the electrode method is predominantly used in-situ for dissolved 
oxygen determinations. 

2.1. General Concerns 
2.1.1. Turbulence is necessary to keep a constant flow of water across the membrane-
sample interface.  Make sure the appropriate mechanism is working before using the 
probe. 
2.1.2. Follow instrument manufacturer’s instructions for probe storage.  For example, 
store the probe with a cover that creates a saturated atmosphere.  A cap, with a wet 
sponge in it, will suffice for single-parameter probes.  If the sensor is in a multi-probe 
device, keep the protective cap chamber moist during storage. 
2.1.3. Before mobilizing, check to make sure there are no bubbles beneath the probe 
membrane, or any wrinkles or tears in the probe membrane.  If so, replace the 
membrane and KCL solution.  Follow manufacturers recommendation for conditioning 
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newly installed membranes in order to ensure stable readings.  Check the leads, 
contacts, etc. for corrosion and/or shorts if meter pointer remains off-scale, does not 
calibrate, or drifts. 
2.1.4. Dissolved inorganic salts interfere with the performance of DO probes.  For 
example, DO readings in salt water are affected by the salinity and must be corrected.  
The DO meter may adjust automatically based on readings taken from the specific 
conductivity/salinity probe.  If corrections are not automatic the appropriate calculations 
must be used to correct for salinity.  If automatic adjustments are used the specific 
conductivity/salinity probe calibration must be verified or calibrated in accordance with 
FT1200. 
2.1.5. Reactive gases, which pass through the membrane, may interfere.  For example, 
chlorine will depolarize the cathode and cause a high probe output.  Long-term 
exposures to chlorine will coat the anode with the chloride of the anode metal and 
eventually desensitize the probe.  Sulfide (from H2S) will undergo oxidation if high 
enough potential (voltage) is applied, creating current flow, yielding faulty readings.  If 
such interferences are suspected, change the membrane electrode more frequently and 
calibrate at more frequent intervals. 
2.1.6. Ensure that the temperature of the sensor and sample are stable. Unstable 
temperatures will produce erroneous calibrations, verifications or sample measurements. 
2.1.7. Erroneous calibrations or verifications may result if the saturated air chamber is 
not vented to atmospheric pressure, properly humidified and protected from temperature 
fluctuations produced by common field conditions such as evaporation or fluctuation in 
sunlight intensity.  

2.2. Follow the quality control requirements for calibration (see activities in FT 1000, 
section 2.2). 
2.3. Initial Calibration and Initial Calibration Verification 

2.3.1. Air Calibration and Initial Calibration Verification (ICV):  Calibrate the meter at 
100% saturation.  Before use, verify the meter calibration in water-saturated air to make 
sure it is properly calibrated and operating correctly.  Make a similar verification at the 
end of the day, sampling event or at other appropriate intervals.  Follow the 
manufacturer’s instructions for operation of a specific instrument. 

2.3.1.1. Allow an appropriate warm up period before initial calibration or 
verification. 
2.3.1.2. Wet the inside of the calibration chamber with water, pour out the excess 
water (leave a few drops), wipe any droplets off the membrane/sensor and insert the 
sensor into the chamber (this ensures 100% humidity). 
2.3.1.3. Allow adequate time for the DO sensor and the air inside the calibration 
chamber to equilibrate. 
2.3.1.4. Once the probe/calibration chamber is stable at ambient temperature, 
check the air temperature and determine, from the DO versus temperature table, 
what the DO saturation value should be at the observed temperature (see Table FT 
1500-1, below).  A stable and accurate temperature is required for a valid calibration.  
The acceptance criterion for DO calibration verification is +/- 0.3 mg DO/L at the 
observed temperature of the verification. 

2.4. Continuous Calibration Verification 
2.4.1. Air-Calibration Verification:  DO sensor or instrument is calibrated against air that 
is saturated with water at a known temperature and ambient atmospheric pressure.  Use 
Table FT 1500-1 below to verify calibration at specified temperature.  
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2.4.1.1. Wet the inside of the calibration chamber with water, pour out the excess 
water (leave a few drops) and insert the sensor into the chamber (this ensures 100-
percent humidity) 
2.4.1.2. Allow adequate time for the DO sensor and the air inside the calibration 
chamber to equilibrate. 
2.4.1.3. Measure the temperature in the calibration chamber and observe the 
readings until the instrument stabilizes. 
2.4.1.4. Use the oxygen solubility Table FT 1500-1 below to determine the DO 
saturation at a measured temperature and atmospheric pressure.  Calculate values 
to the nearest tenth degree by interpolation or use an expanded version of this table 
found in FS 2200, which provides saturation data in 0.1 oC increments for a selected 
temperature range (see Table FS 2200-2). 
2.4.1.5. Compare DO meter reading with value obtained from Table FT 1500-1 
below to verify continuous calibration. 

2.5. Additional Verifications:  The following methods may be used as additional checks to 
verify calibration.  These additional checks may be required as part of a specific permit. 

2.5.1. Winkler method:  This check is useful to assess the condition of the DO sensor 
(i.e., its degradation with time/use) and that the instrument can still maintain a valid 
calibration (see method 4500-O C).  

2.5.1.1. Perform the Winkler method when required by permit or other 
regulation at the required calendar frequency. 
2.5.1.2. For an accuracy calibration verification using the Winkler method, follow 
method 4500-O C. 
2.5.1.3. Fill a clean bucket with uncontaminated or de-ionized water and place the 
probe into the bucket (with stirrer or equivalent mechanism turned off).  Fill at least 
two biological oxygen demand (BOD) bottles without entraining atmospheric oxygen 
into the bottles.  Carefully submerge the bottom of the bottle (one at a time) into the 
water and allow the water to fill the bottle.  Place the bottle on the bottom of the 
bucket and carefully place stopper into it without adding atmospheric oxygen.  
Retrieve the bottles and determine their DO by the Winkler method (see method 
4500-O-C for more details).  Turn the stirrer or equivalent mechanism on and read 
the DO of the water in the bucket. 
2.5.1.4. Adjust the DO meter according to manufacturer's instructions.  Be sure to 
adjust the meter to the temperature of water in the bucket, and then calibrate the DO 
meter to read the average DO concentration of the two samples determined by the 
Winkler test. 

2.5.2. Zero-DO Verification:  The air calibration and the interfering effects of the sample 
can be further checked in the field by means of a “zero-DO standard” (see method 4500-
O G). 

2.5.2.1. Prepare this standard on-site with an aliquot of the sample by adding 
excess sodium sulfite and a trace of cobalt chloride to bring the DO to zero.  Prepare 
this zero-DO standard in a beaker or a large-mouth sample container of appropriate 
size to insert the DO probe. 
2.5.2.2. After adding the chemicals, gently swirl the water and let it sit for about 30 
seconds before inserting the probe. 
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2.5.2.3. Read the DO of the sample.  If the reading is outside the acceptance 
interval, the instrument must be recalibrated and/or zero-adjusted if the meter allows 
for this adjustment.  

2.5.3. Air-Saturated Water:  The DO sensor or instrument system is calibrated against 
water that is saturated with oxygen at a known temperature and ambient atmospheric 
pressure.  

2.5.3.1. The temperature and conductivity of water used for calibration should be 
about the same as the temperature and conductivity of the water to be measured. 
2.5.3.2. Place DO sensor and calibration water in a large beaker or open-mouth 
container. 
2.5.3.3. Aerate the water for an adequate amount of time. 
2.5.3.4. Determine if the water is 100 percent saturated with oxygen, and take a 
temperature reading.  Temperature must be calibrated or verified for accuracy before 
DO calibration verification. 
2.5.3.5. Use Table FT 1500-1 above to determine the DO saturation value at the 
measured water temperature.  Compare DO meter reading with value obtained from 
Table FT 1500-1 to ensure continuous calibration. 

2.6. Measuring DO in Samples: 
2.6.1. Insert or place the DO probe in situ at a measuring location representative of the 
sampling source: 

2.6.1.1. Take the DO of an effluent just before it enters the receiving water.  If the 
effluent aerated prior to entering the surface water, take the DO reading in the 
receiving water right where it enters. 
2.6.1.2. For well mixed surface waters, e.g., fast flowing streams, take the DO 
reading at approximately 1-2 feet below the surface or at mid-depth. 
2.6.1.3. For still or sluggish surface waters, take a reading at one foot below the 
surface, one foot above the bottom, and at mid-depth. 
2.6.1.4. If it is shallow surface waters, (less than two feet) take the reading at mid-
depth. 
2.6.1.5. Do not take a reading in frothy or aerated water unless required by the 
sampling plan. 
2.6.1.6. Groundwater samples must be measured in situ with a downhole probe or 
in a flow-through container. Do not measure bailed or pumped samples in an 
intermediate container containing static sample. 

2.6.2. Rinse probe with de-ionized water and keep the probe in the saturated 
atmosphere (see 2.1.2 above) between sites and events. 
2.6.3. If the readings show distinct, unexplainable changes in DO levels, or when the 
probe has been in waters with high sulfides, recalibrate or perform maintenance per 
manufacturer’s instructions.  While taking a reading, if it is very low (e.g., below 1.0 
mg/L), allow the meter to stabilize, record it and then, remove and rinse the probe, as 
the environment is very likely anoxic and may contain hydrogen sulfide, which can 
damage the probe. 
2.6.4. Salinity and Temperature corrections may be necessary.  Follow manufacturer 
instructions for automatic corrections or perform manual calculations (see method 4500-
O G). 

3. PREVENTIVE MAINTENANCE:  Refer to FT 1000, section 3. 
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4. DOCUMENTATION 
4.1. Standard and Reagent Documentation:  Document information about standards and 
reagents used for verifications. 

4.1.1. Note the date of receipt, the expiration date and the date of first use for all 
standards and reagents. 

4.1.1.1. Document acceptable verification of any standard used after its expiration 
date. 

4.1.2. Record the concentration or other value for the standard in the appropriate 
measurement units. 

4.1.2.1. Note vendor catalog number and description for pre-formulated solutions 
as well as for neat liquids and powdered standards. 
4.1.2.2. Retain vendor assay specifications for standards as part of the calibration 
record. 

4.1.3. Record the grade of standard or reagent used. 
4.1.4. When formulated in-house, document all calculations used to formulate 
calibration standards. 

4.1.4.1. Record the date of preparation for all in-house formulations. 
4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP 
SOP or internal SOP). 

4.2. Field Instrument Calibration Documentation:  Document acceptable calibration and 
calibration verification for each instrument unit and field test or analysis, linking this record 
with affected sample measurements. 

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation. 
4.2.2. Designate the identity of specific instrumentation in the documentation with a 
unique description or code for each instrument unit used. 

4.2.2.1. Record the manufacturer name, model number and identifying number 
such as a serial number for each instrument unit. 

4.2.3. Record the time and date of all initial calibrations and all calibration verifications. 
4.2.4. Record the instrument reading (value in appropriate measurement units) of all 
calibration verifications. 
4.2.5. Record the temperature associated with all calibration verifications. 
4.2.6. Record the name of the analyst(s) performing the calibration. 
4.2.7. Document the specific standards used to calibrate or verify the instrument or field 
test with the following information: 

• Type of standard or standard name (e.g., saturation) 
• Value of standard, including correct units (e.g., mg/L at oC) 
• Link to information recorded according to section 4.1 above 

4.2.8. Retain manufacturers’ instrument specifications. 
4.2.9. Document whether successful initial calibration occurred. 
4.2.10. Document whether each calibration verification passed or failed. 
4.2.11. Document any corrective actions taken to correct instrument performance 
according to records requirements of FD 3000. 

4.2.11.1. Document the date and time of any corrective action. 
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4.2.11.2. Note any incidence of discontinuation of use of the instrument due to 
calibration failure. 

4.2.12. Describe or cite the specific calibration or verification procedure performed (DEP 
SOP or internal SOP). 

4.3. Record all field-testing measurement data, to include the following: 
• Project name 
• Date and time of measurement or test (including time zone, if applicable) 
• Source and location of the measurement or test sample (e.g., monitoring well 

identification number, outfall number, station number or other description) 
• Latitude and longitude of sampling source location (if required) 
• Analyte or parameter measured  
• Measurement or test sample value 
• Reporting units 
• Initials or name of analyst performing the measurement 
• Unique identification of the specific instrument unit(s) used for the test(s) 
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 Appendix FT 1500 
Tables, Figures and Forms 

Table FT 1500-1:       Solubility of Oxygen in Water at Atmospheric Pressure 1,2    
Temperature  Oxygen Solubility Temperature  Oxygen Solubility 

⁰C mg/L ⁰C mg/L 
0.0 14.621 26.0 8.113 
1.0 14.216 27.0 7.968 
2.0 13.829 28.0 7.827 
3.0 13.460 29.0 7.691 
4.0 13.107 30.0 7.559 
5.0 12.770 31.0 7.43 
6.0 12.447 32.0 7.305 
7.0 12.139 33.0 7.183 
8.0 11.843 34.0 7.065 
9.0 11.559 35.0 9.65 

10.0 11.288 36.0 6.837 
11.0 11.027 37.0 6.727 
12.0 10.777 38.0 6.62 
13.0 10.537 39.0 6.515 
14.0 10.306 40.0 6.412 
15.0 10.084 41.0 6.312 
16.0 9.870 42.0 6.213 
17.0 9.665 43.0 6.116 
18.0 9.467 44.0 6.021 
19.0 9.276 45.0 5.927 
20.0 9.092 46.0 8.835 
21.0 8.915 47.0 5.744 
22.0 8.743 48.0 5.654 
23.0 8.578 49.0 5.565 
24.0 8.418 50.0 5.477 
25.0 8.263     

1. The table provides three decimal places to aid interpolation 
2. Under equilibrium conditions, the partial pressure of oxygen in air-saturated water is 
equal to that of the oxygen in water-saturated air.   
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