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1.0 SCOPE AND APPLICATION 

 

Low-level metals sampling of ambient waters can be confounded by sample contamination during 

collection, transport and laboratory analysis, if appropriate steps to avoid contaminant pathways are not 

taken.   Contamination pathways include airborne particulates (dust, vehicle exhaust, human breath, 

clothing, etc.), cross-contamination between stations and inadvertent contact with samples.    In order to 

provide a means to generate reliable data at water quality criteria levels, EPA has developed 

recommended field and analytical methods.  EPA Method 1669 provides performance-based guidance for 

“clean” field collection of ambient water samples for total recoverable and dissolved metals under a 

variety of conditions, and references new EPA analytical methods for the determination of specific metal 

analytes.   This SOP for “clean” metals sampling is designed to meet the intent of EPA Method Guidance 

1669, including the use of the “clean hands-dirty hands” technique.    

 

2.0 SUMMARY 

 

This SOP describes the necessary survey preparation and field procedures for the collection of 

uncontaminated aqueous trace metals samples from rivers and streams.   It also includes relevant 

information regarding analytical determination of dissolved and total recoverable metal analytes, such as 

Al, Ag, As, Pb, Hg, Cd, Cu, Cr, Zn, Ni and Se.  

 

3.0 SAFETY CONSIDERATIONS 

 

Survey crews shall use best professional judgment at all times regarding personal safety, and follow safety 

precautions outlined in DWM’s general sample collection SOP, CN 1.21.   All sampling personnel have 

been trained what to do in the event of an emergency.   A complete First Aid Kit containing basic first aid 

equipment shall be brought (in the vehicle) on each field survey.   At least one member of the survey team 

shall be trained in cardiopulmonary resuscitation (CPR) and basic first aid procedures.    Each 

crewmember shall bring personal protective gear, such as protective clothing and footgear (i.e., hip boots).   

Some potentially-needed items are provided in the standard Field Kit, which shall accompany each 

survey.  Orange, reflective safety vests shall be available for use as needed (e.g. when sampling in high 

vehicular traffic areas).   A portable, cellular phone may be brought on each trip. 

 

Based on testing performed in 2002, indications are that HNO3-acid-washing of new, pre-cleaned glass 

bottles (with certificate of metals analysis) is unnecessary.   If acid-washing is performed (e.g. on used 

glass bottles), disposable gloves and safety glasses shall be worn when handling bottles containing 5-10% 

HNO3 (v/v), and waste acid shall be disposed of properly using a waste acid container for transport to 

WES.  

 

Extreme care must be used if samples are preserved with concentrated HNO3 in the field or in the lab. 
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4.0 SAMPLE COLLECTION, PRESERVATION AND HANDLING 

 

All field sampling for aqueous trace metals shall follow the intent of EPA guidance (Method 1669) 

detailing the use of “clean” (including the “clean hands-dirty hands” protocol) sampling techniques for 

low-level metals sampling. 

 

All equipment and materials in contact with sample media shall have minimal exposure to the open 

atmosphere and potentially-contaminating surfaces in the field (and in the lab).   Using a two-three person 

crew, only the one-two persons designated “clean hands” shall touch the sample bottle prior to, during and 

after sampling.    The other, designated “dirty hands”, shall perform tasks not involving direct contact with 

the sample. 

 

A PVC-frame/plastic bag sampling chamber (no metal parts) is used as a portable glove box at each 

sampling site for sample filtering and processing (to minimize sample contamination due to dry/wet 

atmospheric deposition).   This device, based on a USGS schematic for “clean” metals sampling, canl be 

constructed and dismantled at each site using the re-usable PVC pipe frame parts and new, translucent, 

large plastic bags.    

 

Plastic, 60 ml. disposable syringes shall be used (one per site) with 0.45 u Supor® capsule filters or 

similar (prepared by pre-filtering/discarding 125-250 mls of DI through the filter immediately prior to 

sample collection) to filter samples for dissolved metal analytes.   The syringes shall be filled several 

times to get the desired sample water volume (approx. 500 mls.).  Based on ease of use and discussions 

with EPA-New England (Tom Faber, pers. comm., April, 2002) regarding their use of syringes, this 

method is currently preferred over the use of a peristaltic pump and tubing. 

 

As allowed in Method 1669, samples shall be acidified with high purity, ultra-trace (e.g. Fisher “Optima”) 

HNO3 at the analytical lab.   Alternatively, as a contingency measure if samples cannot be delivered to the 

lab the same day, a small amount of ultra-trace grade HNO3 can be procured from WES for use at DWM 

(using the “clean” fume hood), and the samples can be delivered the next day.  

 

Additional analytes measured or determinations made that should be included when performing metals 

sampling are:  Hardness (Ca+Mg; total or dissolved; for determination of hardness-specific State ambient 

water quality standards), pH (speciation of metal complexes), temperature, turbidity, total suspended 

solids, and total/dissolved organic carbon (relates to biotic ligand modeling). 

 

5.0 MATERIALS AND EQUIPMENT 

 

The following materials are needed for this sampling (and analysis).   A trip checklist (Appendix E) 

should be used prior to departure. 

 

1. For Alternative Protocol #3 (Appendix A) only:  PVC-frame/plastic bag sampling chamber 

(no metal parts) is designated for clean metals sampling only and made using standard 

schedule 40, ½ inch ID PVC pipe.  This device shall be constructed (un-glued) and 

dismantled at each site using the re-usable PVC pipe frame parts and new, translucent, large 



Massachusetts Department of Environmental Protection SOP #: CN 101.1 
Division of Watershed Management   
 Date: July, 2007 
SOP-Trace Metals Sampling Page: 5 of 39 

 

 

plastic bags (approx. 48”x48” non-clean can liners or Secovac 140 clear polyethylene clean 

room bags). 

  

2. Plastic, 60 ml. disposable syringes (BD Co.) shall be used repeatedly (as needed) with 0.45 u 

Supor® capsule filters (Pall/Gelman/Geotech, hydrophilic polyethersulfone), and filter 

adaptors (Geotech).  Filters shall be pre-soaked by pre-filtering/discarding 125-250 mls of 

DIW through the filter immediately prior to sample collection.   Use of these filters shall 

result in filtered samples ready for dissolved metals analysis.   The syringes shall be filled 

several times as needed to get the desired sample water volume (approx. 500 mls.).   

 

3. Two new, large coolers have been purchased and designated for “Clean Metal” sampling 

ONLY.   Cooler #1 contains “clean” materials and equipment needed for field surveys, such 

as syringes, filters, sampling suits, disposable gloves and the portable glove box (no metal-

bearing objects).  Cooler #2 shall contain wet ice for sample transport at 4 deg. C.   A cooler 

thermometer should be used with the cooler containing samples to record sample 

temperatures at lab receipt.  

 

4. New (or reusable, if acid-washed), 500 ml. “Trace-Clean” (VWR Scientific) amber glass 

sample bottles or HDPE, trace-clean bottles can be used.   New, VWR TraceClean, re-usable, 

acid-washable, 4-liter, amber glass jugs shall be used to store ambient field blank water and as 

sample collection vessels for the taking of split samples.   Glass is required when sampling for 

Hg (EPA 1669).  

 

5. White “Hazmat” jump suits 

 

6. Disposable sampling gloves (shoulder-length polyethylene and other) 

 

7. Sample bottle labels, COC forms, fieldsheet forms, notebook 

 

8. Misc. analyte sample bottles (e.g. HDPE, 1 l) for non-metal analyte samples 

 

9. Field and Lab SOPs, and QAPP (on-hand) 

 

10. Plastic Tarp as ground cover and/or protection from the rain 

 

11. Extra sample bottles, assorted clean plastic bags, filters, syringes, adaptors, etc. 

 

12. Misc. field probes as needed, such pH meter and turbidity meter (w/ Kim Wipes) 

 

13. DIW for ambient field blanks 

 

14. Ultra-trace grade HNO3 and disposable pipettes for lab acidification.  A smaller bottle can be 

prepared for use in the field or at DWM’s lab for field acidification if preferred.  
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15. WES laboratory Inductively Coupled Plasma/Atomic Emission Spectrophotometer (ICP/AES) 

unit:  P.E. Optima 3000 XL with cyclonic spray chamber and Gemcone nebulizer, quartz 

torch module and AS-90 autosampler.   (EPA 200.7) 

 

16. WES laboratory Inductively Coupled Plasma/Mass Spectrometry (ICP-MS) unit:   (EPA 

200.8).  As of 2007, this ICP-MS is the preferred method for most metal analytes. 

 

17. If needed, WES lab Stabilized Temperature Graphite Furnace Atomic Absorption 

Spectrophotometer (STGF/AA) unit:   Zeeman 5100 with single-element hollow cathode 

lamps, 99.99% high purity argon gas, AS-60 autosampler and refrigerated recirculator 

(NESLAB CFT-75).   (EPA 200.9) 

 

18. WES lab’s Cold Vapor Atomic Absorption (CVAA) unit for Hg analysis:   Perkin-Elmer 

Flow Injection Mercury System (FIMS) with 21 cm long absorption cell, hollow cathode 

mercury lamp, AA detection set at 253.7 nm, AS-90 auto-sampling, 99 % pure Argon carrier 

gas, and water bath set to 95 deg. C.   (EPA 245.1) 

 

19. Alternate analytical lab equipment (as applicable) 

 

 

6.0 REAGENTS 

 

The primary reagents related to field samples are: 

 

1. WES/DWM lab reagant water:  Barnstead Nanopure Type I (deionized) reagant water (DIW). 

2. WES trace grade HNO3 for acid-washing (as needed) 

3. WES high-purity Nitric Acid (HNO3) for preservation and analysis:   “Optima” ultra trace-

grade HNO3 (Fisher Scientific) or equivalent 

 

7.0 CALIBRATION 

 

Not applicable to field operations. 

 

8.0 PROCEDURES 

 

NOTE:    The following set of procedures is based in part on the clean metals sampling employed by 

EPA-New England, OEME.  Alternative field sampling procedures are provided in Appendix A. 

 

Equipment and Supplies: 
One sampling kit per sample.  They will be assembled in the lab ahead of time by a handler wearing gloves. Each 

kit will consist of the following items placed inside new, clean plastic bags. 

 One 500 ml pre-cleaned, certified-clean bottle per site 

 One new 60 ml syringe in the original packaging 
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 One high volume disposable capsule or disk filter (large diameter) 

 One pair of “powder free” (class 100 clean room class preferred) disposable gloves in clean plastic bag 

 

For field work, you will also need: 

 Spare new capsule filters in sealed plastic bag 

 A box of regular powder-free gloves, a box of shoulder length polyethylene gloves and spare class 100 

gloves in a clean sealed plastic bag 

 Sealable clean plastic bags to hold filled sample bottles in ice chests 

 Spare new 60 ml syringe in the original packaging in a clean sealed plastic bag 

 DI water in amber glass (500 mls. bottle and 4 liter glass jug as spare water) 

 Spare sampling kits  

 General equipment: Site logbooks, indelible marker, waterproof pen, field data sheets, 

chain of custody forms,etc. 

 Chest waders with belt, hip boots 

 One clean “metals” ice chest with ice 

 One clean “metals” cooler to hold dry materials 

 

8.1  Pre-sampling Prep: 

1. Determine the number of samples (including QC samples) to be taken and prepare bottle labels, COC. 

fieldsheets, etc…  Fieldsheets must describe all sample information in detail.  COC must include only that 

information the lab needs to have. 

2. Prepare cart with materials needed for survey, load truck… 

3. QC samples:  field dups @ 20-50 % of total;  field filter blanks @ 1-2 per crew;  trip blanks @ one per 

project (at a minimum) 

 

8.2  Sample Collection for Dissolved Metals 

Sample will be collected using a clean-hands/dirty-hands (CH/DH) type procedure.  The specific procedure at each 

stream/river site is as follows. 

1. Sampling is done in teams of two. The person taking the sample is designated the “clean hands” person 

(CHP), and the assistant is designated the “dirty hands” person (DHP). The CHP is not to touch anything 

except the syringe, filter, and adaptor until sampling is complete. 

2. Immediately before entering the water to collect the sample, the DHP and CHP don shoulder-length plastic 

gloves from the glove box.  

3. Approach the sampling location slowly from the downstream.  Once you have reached the sampling 

location allow the water to return to a pre-disturbed condition.  Avoid contacting the syringe with the 

bottom or adjacent rocks and stream debris.   

4. DHP then opens the sample kit, then extracts the bag containing the disposable gloves and opens it, 

allowing the CHP to take them out and put them on over the shoulder-length gloves.  NOTE:  in some 

cases the clean filter adaptor will be in this bag, so make sure to grab it as well. 
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5. Next, the DHP removes the syringe package from the kit and opens it.  The CHP now takes the syringe out 

of the package, fills it up with ambient water from about 0.1 meter below the surface, places the tip of it 

into the adaptor and wastes downstream (to rinse syringe).  3X rinse. 

6. Next, the DHP takes out and opens the filter package. The CHP then removes the filter and adaptor.   At 

the first site, the adaptor is fitted onto the capsule filter on the syringe side (so the syringe will fit into it 

snugly; note the flow arrow on the filter and hook the adaptor up to the inlet).   

7. Next the DHP takes the sample bottle from the kit and opens it with out touching the inside. The cap is 

held in one hand (without touching the inside) and is capped in-between successive additions. 

8. CHP then fills the syringe with stream water from about 0.1 meter below the surface, places the tip of it 

into the adaptor/filter assembly and empties it into the sample bottle.  DHP caps bottle, shakes 5-10 times, 

removes cap and empties contents downstream (to rinse filter and bottle).  3X rinse. 

9. Then the sample is collected.  CHP fills the syringe multiple times (always from about 0.1 meter below the 

surface), connects filter assembly to syringe, and pushes site water into the open bottle held by DHP.  Do 

this until about 400-500 mls. is collected.  Be careful not to drip any unfiltered stream water from gloves, 

etc into the sample bottle! 

10. The DHP then caps the sample bottle and places it into the plastic kit bag. 

11. CHP places the used sampling gear in the kit bag.   NOTE:  save used capsule filters and adaptors. 

12. At vehicle, remove and dry sample bottle and place completed bottle label on the bottle.   Place in plastic 

bag for samples on ice in the cooler.   Repeat above steps at all sites.    

 

            
 Field filter apparatus   Inter-group replicate sampling using CH/DH 

 

8.3   Sample Handling/Preservation/Storage and QC Samples 

1. All samples are placed in clean plastic bags in wet ice (4 deg. C) and delivered to WES within 24-48 hours 

(preferably same day/next day).    

2. Preservation of samples with conc. HNO3 can be done immediately after sampling, continuing with the 

“dirty hands/clean hands” technique, OR at the lab within 48 hours from collection.   

3. For field dups, use same filter for both dup samples at the same site (one filter per site).   
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4. For field filter blank(s), reuse the capsule filter for the blank and the sample by performing the following 

procedure:  CHP takes the blank by drawing ~200 mls (4 syringes) of DIW from the blank water bottle and 

pushing it through the new, unused filter to waste; then more blank water (~250-500 mls.) is drawn and 

pushed through the filter into the sample bottle.  To then take the ambient sample:  CHP pushes air through 

the filter using the empty syringe until the filter flow (DIW) stops.   CHP then fills the syringe with sample 

water (as above) and pushes it thru the filter.  This is done 4X (~250 mls. total) to rinse the filter 

thoroughly with sample water.  Finally, CHP then takes the sample (as above).   NOTE:  if using less 

expensive, large diameter disk filters, it is not necessary to reuse the filter. 

 

9.0 QUALITY CONTROL 

 

To evaluate overall field precision, co-located and simultaneous or same-location and sequential field 

duplicates   (or split samples using large volume glass jug sampler) shall be taken at approx. 10% of total 

survey samples for the same analytes (dissolved metals).   Duplicate/split sampling at every station is 

preferred, due to the site-specific nature of potential contamination sources. 

 

To evaluate the possibility of sample contamination from sampling activities, ambient field blanks (AFB) 

for both total recoverable (unfiltered) and dissolved (filtered) shall be taken.    AFBs for total metals shall 

be taken at a minimum of one per survey and filtered AFBs for dissolved metals at approx. 10% of total 

survey samples (filtered AFBs at every station is preferred).   

 

In addition, a trip blank (one per survey) is recommended to evaluate if any sample contamination found 

took place in transport. 

 

Laboratory quality control samples shall include reagant water blanks, lab-fortified blanks, lab-fortified 

matrix and matrix duplicate samples, and internal quality control samples. 

 

Training of the survey crew in grab sampling and the clean metals issues and approach will also ensure 

that samples are taken consistent with this DWM SOP.   Following each survey, the survey crew(s) shall 

perform a self-evaluation to highlight potential improvements in the SOP or in the field performance.   

The survey crew will also discuss analytical issues with each lab for possible improvements in 

coordination, logistics and/or performance. 

 

10.0 INTERFERENCES 

 

Use of the sampling procedures outlined in this SOP is designed to avoid or reduce the potential for field 

interferences affecting the samples.  

 

There is some evidence that acid-washing sample bottles prior to use (vs. using new certified bottles 

directly with just field-rinsing) reduces the potential for Al and Cu contamination.   Provided adequate 

time, need and resources, acid-washing with trace-grade HNO3 can be done.  

 

The WES lab has previously documented accurate, precise and acceptable analysis for trace metals (initial 

and historical demonstration of capability).   Their SOPs for metal analysis include necessary quality 
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control steps to address potential interferences, such as matrix modifications and minimizing airborne 

metals (e.g. Hg from COD, TKN analyses) in the lab during sample handling and analysis. 

 

 

11.0 PREVENTIVE MAINTENANCE 

 

Not applicable for field operations.    See WES Quality Assurance Plan (QAP) and specific WES SOPs 

for laboratory preventative maintenance. 

 

 

12.0 CORRECTIVE ACTIONS 

 

Survey crew self-evaluations, performance audits by DWM’s QA/QC Analyst and assessment of raw/draft 

laboratory data may result in the need for corrective actions.     Actions to correct field sampling 

deficiencies shall be the responsibility of DWM, and for laboratory analytical deficiencies shall be the 

responsibility of the WES lab.    

 

DWM’s data validation report with regard to metals data, in addition to recommending specific data for 

qualification or censoring, may suggest corrective actions where necessary.  Upon completion of all field 

sampling, the final project report shall note recommended changes to future QAPPs and the SOP, as 

appropriate. 
 

 

13.0 WASTE AND POLLUTION PREVENTION 

 

The following provisions shall ensure the prevention of unnecessary waste and avoid pollution to the 

maximum extent practicable. 

 

1. Re-use of large amber glass jugs for deionized water storage from one survey to the next.  

These vessels can be acid-washed between surveys (uses less containers). 

2. Use of the same disposable, high volume capsule filters for same-site duplicate samples (uses 

less filters for same amount of samples). 

3. Acid-washed bottles will be filled with DIW for delivery to survey sites (and the water 

disposed of in the field), rather than dilute HNO3 (reduces amount of waste water). 

4.  Re-use of amber glass sample bottles (acid washing required) 
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Appendices 

 
APPENDIX A: Alternative Field Sampling Protocols 

 

APPENDIX B: Bottle Type/ Specifications, Preservation Methods & Holding Times for Metals 

Analytes 

 

APPENDIX C: Certificates of Analysis for “Optima” HNO3 reagant, sample bottles and capsule 

filters 
 

APPENDIX D:     WES Analytical Method SOPs 

 

APPENDIX E:  Field Equipment List  

 

APPENDIX F: Hardness-Dependent CCC/CMC Calculator 
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APPENDIX A  

 

Alternative Field Sampling Protocol #1 

(based on excerpts from EPA-NE’s 2007 clean metal SOP) 
 

 

SOP Title: Low Level Metals Sampling 

Revision #: 1 

9/04/03 

Page 1 of 12 

 

STANDARD OPERATING PROCEDURE 

FOR THE COLLECTION OF LOW LEVEL METALS AMBIENT WATER SAMPLES 

 

The Office of Environmental Measurement and Evaluation 

EPA New England - Region 1 

11 Technology Dr 

North Chelmsford, MA 01863 

 

 

7.0 Equipment and Supplies: 

7.1 One sampling kit per site and blank to be sampled and an extra kit or two as backup. They 

will be assembled in the lab ahead of time by a handler wearing gloves. Each kit will 

consist of the following items placed inside two sealed plastic Zip-Lock bags, one inside 

the other. 

7.1.1 One 500 ml pre-cleaned bottle per site (a 1000 ml bottle for the filter blank) that 

has been demonstrated to be free of contaminants.(Bottles are purchased from 

Eagle Pitcher; part number C50-500/NM/LP. They have been washed with dilute 

acid and rinsed in a clean room with hot distilled water. Bottles are delivered 

capped in a sealed plastic bag.) 

7.1.2 One pair of “powder free” shoulder length polyethylene gloves which have been 

stored in their commercial packaging or in a sealed Zip-Lock plastic bag. 

7.1.3 One clean filter, syringe, and adaptor in their original packaging. 

You will also need: 

7.2 A box of regular powder-free gloves. 

7.3 Ultrex-grade nitric acid and clean, packaged pipettes. 

7.4 pH paper, preferably measuring a range of pH from 0 to 2.5. 

7.5 General equipment: Site logbooks, indelible marker, waterproof pen, field data sheets, 

chain of custody forms. 

7.5 Chest waders with belt, hip boots 

7.6 Boat 

 



Massachusetts Department of Environmental Protection SOP #: CN 101.1 
Division of Watershed Management   
 Date: July, 2007 
SOP-Trace Metals Sampling Page: 15 of 39 

 

 

8.0 Pre-sample Collection: 

8.1 Determine the number of samples (including QC samples) specified in QAPP. Refer to 

section 3.0 for QC sample definitions. At a minimum, a filter/equipment blank must be 

conducted for each sampling event or for each day. 

8.2 Determine the sample locations, analytical sampling parameters, the sampling methods to 

be employed, and which equipment and supplies are needed. 

8.3 Prepare a schedule and coordinate with the staff, clients, laboratory and regulatory 

agencies. 

8.4 If possible, perform a general site survey prior to the site entry in accordance with the 

health and safety plan and QAPP. 

8.5 Use GPS, topographic maps, stakes, flags, or buoys to identify and mark all sampling 

locations. If required, the proposed locations may be adjusted based on site access, 

property boundaries, and surface obstructions. 

 

9.0 Sample Collection 

When collecting samples, the field location should be recorded in detail (on fieldsheet, using GPS, etc.). 

The date and time of sample collection, field measurements and ambient conditions must be recorded. 

Water chemistry measurements should be made by a separate team, after sample collection is complete, 

unless the measurements can be made in a way that will not contaminate or influence the samples (i.e, if 

there is a strong flow). 

9.1.0 Collection from a Boat 

9.1.1 Use only a fiber-glass boat for sampling. 

9.1.2 Approach the sampling point from a downstream or down-wind position and then 

motor slowly toward the sampling point. The motor should be turned off prior to 

reaching the sampling location and the boat allowed to coast a short distance to 

the anchoring point to prevent sampling of water affected by motor exhaust. 

9.1.3 Allow the boat to come to a complete stop and lower the anchor slowly to prevent 

bottom sediments from being disturbed. Do not drop or toss the anchor 

overboard. If there is no wind or current you may not need to anchor. 

9.1.4 Allow the boat to drift into anchored position before beginning sampling. 

9.2.0 Sample Collection From Shore or Using Waders 

9.2.1 Don waders with belt 

9.2.2 Where there is flow or current, always approach the sampling location slowly 

from the downstream.Once you have reached the sampling location allow the 

water to return to a pre-disturbed condition. Avoid contacting the syringe with the 

bottom or adjacent rocks and stream debris. If the water depth is less than 0.2 

meters, record this condition and sample the water at mid depth. 

9.3 Collection Procedure 

9.3.1 Sampling is done in teams of two. The person taking the sample is designated the 

“clean hands” person (CHP), and the assistant is designated the “dirty hands” 

person (DHP). The CHP is not to touch anything except the syringe, filter, and 

adaptor until sampling is complete. 

9.3.2 Immediately before collecting the sample, the DHP dons regular powder-free 

gloves. They then opens the sample kit, extracts the bag containing the shoulderlength 
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gloves and opens it, allowing the CHP to take them out and put them on. 

9.3.2 Next, the DHP takes out and opens the filter package. The CHP then removes the 

filter. 

9.3.3 The CHP next removes the adaptor from the kit and connects it to the filter (Note 

the flow arrow on the filter and hook the adaptor up to the inlet). 

9.3.5 Next, the DHP removes the syringe package from the kit and opens it. 

9.3.6 The CHP now takes the syringe out of the package, fills it up with water from 

about 0.2 meters below the surface, places the tip of it into the adaptor and 

empties it into the filter. (If necessary, rather than holding the filter while drawing 

the sample, the CHP may place the filter and adaptor on the opened syringe 

packaging or pass the filter to the DHP while filling the syringe. Do not, however, 

allow the filter to contact any unclean surfaces such as a stream bank or the boat.) 

9.3.7 The CHP now draws another syringe of water (always from about 0.2 meters 

below the surface), places the tip of it into the adaptor, and empties it into the 

filter, purging the water out of the filter downstream from the sampling site. 

9.3.8 Next the DHP takes the sample bottle from the kit and opens it with out touching 

the inside. The cap is held in one hand (without touching the inside) or may be 

placed in the open syringe packaging. 

9.3.9 The CHP places the filter and adaptor onto the bottle allowing the DHP to hold it 

in place. 

9.3.10 The CHP draws a syringe of sample from the water and empties it into the filter. 

They continue to do this until the bottle is nearly full, leaving enough room for 

about 1 ml of preservative to be added. 

9.3.12 The DHP then removes the filter and caps the sample bottle. 

 

10.0 Sample Handling, Preservation, and Storage 

Preservation of samples with conc. HNO3 can be done immediately after sampling, continuing with the 

“dirty hands/clean hands” technique, OR at the lab.  For field preservation: 

10.1 The CHP dons safety glasses, shoulder-length gloves and any other necessary safety 

equipment. Have a neutralizing agent (such as baking soda) and rinse water readily 

available. 

10.2 The DHP opens the pipette package and the CHP removes the pipette. 

10.4 Next, the DHP opens the bottle containing Ultrex-grade nitric acid and the sample bottle. 

10.5 The CHP draws about 1 ml of acid per 500 ml sample and adds it to the bottle. The 

pipette may be placed back in its original wrapper. 

10.6 The DHP caps the sample bottle and shakes it gently to mix the preservative with the 

sample. 

10.7 The CHP takes out a piece of pH paper and the DHP pours a drop of the sample onto it. 

To avoid contamination, do not dip the pH paper in the sample bottle. 

10.9 If the pH does not register < 2.0, add a drop more acid, to the sample, cap and shake the 

bot, and retest the pH using the above protocols until the correct acidity is achieved (no 

glove changes needed). 

10.6 Once the sample has been preserved properly, the DHP caps the sample bottle (using a 

custody seal if the sample is for enforcement), places it in a Zip-lock plastic bag 
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(optional), and places the bottle in a cooler of ice, ensuring that the bottle is in the ice but 

not totally immersed in water. 

10.8 Record all pertinent data in the site logbook and on the field data sheet. At a minimum 

this includes date, time, station number, sampling number and sampling conditions. 

 

13.0 Quality Control/Quality Assurance and Decontamination: 

13.1 Representative samples are required. The sampler will evaluate the site specific 

conditions to assure the sample will be representative. 

13.2 All sampling equipment must be completely decontaminated prior to and after use. 

13.3 Between each station, any sampling equipment used shall be washed with a phosphate free soap and 

rinsed three times with distilled water. If sampling vertical profiles at the same station, sampling 

equipment will not be washed unless deemed necessary by the project data quality objectives. 

13.4 All field QC sample requirements outlined in the SOP must be followed. These may involve 

trip blanks, equipment blanks, field duplicates and the collection of extra samples for the 

laboratory’s quality control. 



Massachusetts Department of Environmental Protection SOP #: CN 101.1 
Division of Watershed Management   
 Date: July, 2007 
SOP-Trace Metals Sampling Page: 18 of 39 

 

 

Alternative Field Sampling Protocol #2 

(generally consistent with EPA-NE’s SOP, but tailored for use by DWM/WES 

 and re-use of high-volume capsule filters) 
 

 

 

 

7.0 Equipment and Supplies: 

7.1  One sampling kit per sample.  They will be assembled in the lab ahead of time by a handler wearing 

gloves. Each kit will consist of the following items placed inside new, clean plastic bags. 

 One 500 ml pre-cleaned, certified-clean bottle per site 

 500 ml DI water in  pre-cleaned, certified-clean bottle 

 One pair of “powder free” shoulder length polyethylene gloves 

 One pair of “powder free” class 100 clean room vinyl gloves in clean plastic bag 

 One new 60 ml syringe in the original packaging 

 

For field work, you will also need: 

 One 0.45 micron high capacity capsule filter in a clean sealed plastic bag.  This filter will be re-

used at multiple sites after thorough pre-rinsing with DI water and sample water at each site. 

 Spare new capsule filters in sealed plastic bag 

 A box of regular powder-free gloves, a box of shoulder length polyethylene gloves and spare class 

100 gloves in a clean sealed plastic bag 

 Sealable clean plastic bags to hold filled sample bottles in ice chests 

 Spare new 60 ml syringe in the original packaging in a clean sealed plastic bag 

 Spare DI water in 4 liter glass jug 

 Spare sampling kits  

 General equipment: Site logbooks, indelible marker, waterproof pen, field data sheets, 

chain of custody forms,etc. 

 Chest waders with belt, hip boots 

 One clean “metals” ice chest with ice 

 One clean “metals” cooler to hold dry materials 

 

8.0  Pre-sampling Prep: 

8.1 Determine the number of samples (including QC samples) to be taken and prepare bottle labels, COC. 

fieldsheets, etc… 

8.2 Prepare cart with materials needed for survey, load truck… 

8.3 QC samples:  field dups @ 20-50 % of total;  field filter blanks @ one per crew;  trip blanks @ one 

per project (at a minimum) 

NOTE:  This alternative protocol is NOT RECOMMENDED, due to the potential for 

cross-contamination (ref. Steps 9.13-9.15). 
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8.4  

 

9.0  Sample Collection for Dissolved Metals 

Sample will be collected using a clean-hands---dirty-hands type procedure.  The specific procedure at each 

stream/river site is as follows. 

2. Sampling is done in teams of two. The person taking the sample is designated the “clean hands” 

person (CHP), and the assistant is designated the “dirty hands” person (DHP). The CHP is not to 

touch anything except the syringe, filter, and adaptor until sampling is complete. 

3. Immediately before entering the water to collect the sample, the DHP dons regular powder-free 

gloves.  

4. Approach the sampling location slowly from the downstream.  Once you have reached the 

sampling location allow the water to return to a pre-disturbed condition.  Avoid contacting the 

syringe with the bottom or adjacent rocks and stream debris.   

5. DHP then opens the sample kit, extracts the shoulder-length gloves, allowing the CHP to take 

them out and put them on. 

6. DHP then extracts the bag containing the class 100 clean vinyl gloves and opens it, allowing the 

CHP to take them out and put them on over the shoulder-length gloves. 

7. Next, the DHP removes the syringe package from the kit and opens it.  The CHP now takes the 

syringe out of the package, fills it up with ambient water from about 0.2 meters below the surface, 

places the tip of it into the adaptor and wastes downstream (to rinse syringe).  1X rinse. 

8. Next, the DHP takes out and opens the filter package. The CHP then removes the filter and 

adaptor.   At the first site, the adaptor is fitted onto the capsule filter on the syringe side (so the 

syringe will fit into it snugly; note the flow arrow on the filter and hook the adaptor up to the 

inlet).  The adaptor remains on the filter for the duration of the survey. 

9. CHP then fills it up with stream water from about 0.2 meters below the surface, places the tip of it 

into the adaptor and empties it into the filter to waste downstream.   Do this 4X (~250 mls) to 

thoroughly rinse the filter with site stream water.   (Do not allow the filter to contact any unclean 

surfaces). 

10. Next the DHP takes the sample bottle from the kit and opens it with out touching the inside. The 

cap is held in one hand (without touching the inside) and is capped in-between successive 

additions. 

11. The CHP now draws multiple syringes of water (always from about 0.2 meters below the surface) 

to filter site water into the open bottle held by DHP.  They continue to do this until about 400-500 

mls. is collected.  Be careful not to drip any unfiltered stream water from gloves,etc into the 

sample bottle! 

12. The DHP then caps the sample bottle and places it into the plastic kit bag. 
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13. After sample collection, the re-usable filter must be purged of sample water.  First, CHP pushes air 

through the filter using the syringe until the filter flow stops.   Then, DHP removes the 500 ml 

bottle of DI water from the kit and opens it.   CHP fills the syringe with DI water and pushes it 

thru the filter.  This is done 4X (~250 mls.) to rinse the filter thoroughly.   Finally, CHP pushes air 

through the filter again (using the syringe) until the filter flow stops.  

14. CHP places the rinsed and emptied capsule filter into its original bag in the kit bag.   This filter can 

filter large volumes of water and is re-used at successive sites (following thorough rinsing and 

purging).  

15. At the next site, the gloved DHP opens the kit bag from the previous site, removes the bag 

containing the used filter and places it into the new kit. 

16. Repeat above steps at all sites.   If filter becomes clogged or malfunctions, use a spare filter.  

 

10.0   Sample Handling, Preservation, and Storage 

1. All samples are placed in clean plastic bags in wet ice (4 deg. C) and delivered to WES within 

24 hours (next day).    

2. Preservation of samples with conc. HNO3 can be done immediately after sampling, continuing 

with the “dirty hands/clean hands” technique, OR at the lab within 48 hours from collection.   
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Alternative Field Sampling Protocol #2b 

(same as Protocol#2, and adapted for lake sampling) 
 
General equipment and supplies needed for TOTAL and DISSOLVED metals sampling include: 

 Spare new disk/capsule filters in sealed plastic bag; spare new 60 ml syringe in the original packaging in a clean 
sealed plastic bag; spare sampling kits  

 A box of regular powder-free gloves, and a box of shoulder length polyethylene gloves  

 Sealable clean plastic bags to hold filled sample bottles in ice chests 

 Spare DI/RO water in 4 liter glass jug (for rinsing and field blanks) 

 One clean “metals” ice chest with ice for samples (and one clean “metals” cooler to hold dry materials) 

 One clean Van Dorn (VD) sampling bottle (w/ no direct  metal contacting sample water) 

 

TOTAL METALS 
Sampling Kit: 
One TOTAL METALS sampling kit per sample.  They will be assembled in the lab ahead of time by a handler wearing 
gloves. Each kit will consist of the following items placed inside new, clean plastic bags. 

 One 500 ml pre-cleaned, certified-clean bottle per site 

 One pair of “powder free” Class 100 clean room vinyl gloves in clean plastic bag 

 
Sample Collection for TOTAL METALS  
Sample will be collected generally using a clean-hands---dirty-hands (CH/DH) type procedure.  The specific procedure is as 
follows. 

1. Sampling is done in teams of two. The person taking the sample is designated the “clean hands” person (CHP), 
and the assistant is designated the “dirty hands” person (DHP).  

2. The DHP dons regular powder-free gloves and grabs a sampling kit. CHP dons shoulder-length PE gloves from 
box of gloves in plastic zip-bag.  DHP opens the sample kit (without touching the inside), allowing the CHP to 
take and put on the class 100 clean vinyl gloves (over the shoulder-length gloves). 

3. Next, the DHP opens the kit and CHP removes the sample bottle.    

A. Manual Method (surface samples only):  CHP inserts the capped bottle below the surface and then 
uncaps about 6-12” below the surface to fill the bottle.  CHP caps bottle below the surface tightly. Above 
the surface, CHP immediately removes cap briefly to pour off 5-10 mls for headspace. 

B. Van Dorn Method (any depth):  DHP uses a clean/rinsed Van Dorn sampling bottle to collect a sample at 
the desired depth (any depth from 6” below the surface to 18” off the bottom), then opens the valve and 
lets the sample flow out/overboard.  After a few seconds, CHP uncaps sample bottle (holding cap) and 
places bottle below the flow to collect sample, leaving approx. 1” headspace.  Cap tightly.   

C. Reserved. 

4. DHP opens the 2 gallon plastic bag from the cooler and CHP inserts the filled sample bottle into the bag. 

5. DHP places the plastic bag back into the 4 deg. C cooler for delivery to WES within 24 hours (next day).  

6. Preservation of samples with conc. HNO3 is performed using clean technique (preferably in a Class 100 clean 
room) at the lab within 24 hours from collection.   
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Alternative Field Sampling Protocol #2b (continued) 

(same as Protocol#2, and adapted for lake sampling) 

 

DISSOLVED METALS 
Sampling Kit: 
One DISSOLVED METALS sampling kit per sample.  They will be assembled in the lab ahead of time by a handler wearing 
gloves. Each kit will consist of the following items placed inside new, clean plastic bags. 

 One 500 ml pre-cleaned, certified-clean bottle per site 

 One pair of “powder free” shoulder length polyethylene gloves 

 One pair of “powder free” class 100 clean room vinyl gloves in clean plastic bag 

 One new 60 ml syringe in the original packaging  

 One 0.45 micron high capacity disk or capsule filter in a clean sealed plastic bag.  This filter can be used for 
multiple samples at the same site as long as CH/DH is used, or a new kit can be used (e.g., field duplicates). 

 
Sample Collection for DISSOLVED METALS: 
Sample will be collected using a clean-hands---dirty-hands (CH/DH) type procedure.  The specific procedure is as follows. 

1. Sampling is done in teams of two. The person taking the sample is designated the “clean hands” person (CHP), and 
the assistant is designated the “dirty hands” person (DHP). The CHP is not to touch anything except the syringe and 
filter, until sampling is complete.  CHP dons shoulder-length PE gloves from box of gloves in plastic zip-bag.  The DHP 
dons regular powder-free gloves, then opens the sample kit (without touching the inside), allowing the CHP to take 
and put on the class 100 clean vinyl gloves (over the shoulder-length gloves).  

2. Next, the DHP removes the syringe package from the kit and opens it (without touching the syringe itself).  The CHP 
now takes the syringe out of the package, fills it up with ambient water from about 3-6” below the surface, inserts 
plunger and wastes to other side of boat to rinse syringe.  2-3 rinses. 

3. Next, the DHP removes the filter package from the kit bag and opens the filter package (w/o touching). The CHP then 
removes the filter and holds it.    

4. Samples are then collected as follows, depending on method chosen. 

A. Manual Method (surface samples only):  CHP then collects ambient lake water from about 3-6” below the 
surface, inserts filter and wastes approx. 20 mls. thru the filter.   DHP retrieves sample bottle, and opens 
(holding cap).  Following the filter waste, CHP directs filtrate into bottle being careful not to drip any unfiltered 
lake water from gloves into the sample bottle.  CHP repeats water collection and filtering using the syringe/filter 
assembly until the required sample volume (200-240 mls) is reached.  DHP can cap bottle in-between fills.  

B. Van Dorn Method (any depth):  DHP retrieves sample bottle, and places capped bottle in a clamp firmly 
attached to the boat.  DHP uses Van Dorn (VD) sampler to collect sample water in the VD at desired depth.  The 
1

st
 volume is wasted to other side of the boat (including a rinse of the outflow tube).  DHP then collects the VD 

sample at desired depth.  After collection, DHP opens VD air valve to dispense sample water into the 
syringe/filter assembly (via the outflow tube) held by CHP.  DHP then removes the cap on the sample bottle in 
the clamp (holding cap).  CHP wastes approx. 20 mls. thru the filter, then directs the filtrate into sample bottle.  
The syringe is filled again and the water filtered into the sample bottle until the required sample volume (200-
240 mls) is reached.  DHP can cap bottle in-between fills.  

5. The DHP then caps the sample bottle and places it into the plastic cooler bag, and into the cooler.  Sample are 
delivered to WES within 24 hours (next day), where they are preserved with conc. HNO3 using clean technique 
(preferably in a Class 100 clean room) at the lab within 24 hours from collection.  NOTE:  If desired, filters can be 
reused as needed for field duplicates and sample replicates from the same sampling station (and at different depths 
if pre-rinsed), depending on study needs.  In general, a new filter should be used for each new station. 
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Alternative Field Sampling Protocol #2c 
(generally consistent with EPA-NE’s SOP, but tailored for use by DWM/WES) 

CH/DH=Clean hands-Dirty Hands technique 

 
7.0 Equipment and Supplies: 

7.1  One sampling kit per sample.  These will be assembled in the lab ahead of time using CH/DH approach. Each kit will 

consist of the following items placed inside new, clean plastic bags. 

 One 250 ml pre-cleaned, certified-clean bottle per site (“DUP” kits will contain 2 bottles per kit) 

 One pair of “powder free” shoulder length polyethylene gloves 

 One pair of “powder free” vinyl gloves in clean plastic bag 

 One new 60 ml syringe  

 One new high-volume capsule filter (preferred) or disk filter 

 One barb adaptor (for use with capsule filters) 

 

For field work, you will also need:  TAKE TO STREAM IF IN BOLD 

 A bag containing a box of new vinyl gloves (for dirty-hands to glove up) 

 A bag of new large disk filters (in case the site is very clear, in which case the disk filter can be used in place of the 

more expensive capsule filter). 

 A bag of spare sampling kits (if you need an extra item, take it from a spare kit) 

 DI water in new 500 ml sample container (for field blank) 

 One clean “metals”-only cooler to hold dry materials  

 A bag of sealable clean plastic bags to hold filled sample bottles in ice chests 

 A wet-ice chest for preserving/storing samples 

 General equipment: Site logbooks, indelible marker, waterproof pen, field data sheets, chain of custody forms, chest 

waders with belt, hip boots, etc. 

 

8.0  Pre-sampling Prep [in the lab]: 

8.1 Determine the number of samples (including QC samples) to be taken and prepare bottle labels, COC. fieldsheets, etc.   

8.2 To affix labels before site work (optional), remove sample bottle(s) from each kit bag to affix survey-specific bottle 

OWMID labels, with CH (gloves), then replace bottle(s) inside kit bag.  Sharpie-label kit bags with site#, OWMID# or 

other. 

8.3 QC samples:  field dups @ ~10-20% of total;  field filter blanks @ one per crew;  trip blanks @ one per project (at a 

minimum) 

 

9.0  Sample Collection for Dissolved Metals 

NOTE:  Aluminum criteria are defined as total metal.  Except for special cases, total metals samples will generally not be 

collected due to resource limitations (it would double the sample load to the lab).  So, in cases where dissolved aluminum 

results are less than the criteria, it will not be known if the total aluminum meet or exceed the criteria.  If dissolved aluminum 

results exceed the criteria, however, then it is assumed that total aluminum would also have exceeded the criteria.   

 

Dissolved metals samples will be collected using a CH-DH type procedure.   

9.1 Sampling is done in teams of two. The person taking the sample is designated the “clean hands” person (CHP), and the 

assistant is designated the “dirty hands” person (DHP). The CHP is not to touch anything except the syringe, filter, and 

adaptor until sampling is complete. 

9.2 If the metals sampling crew is also involved in other site activities, SAMPLE FOR METALS USING CH/DH FIRST, 

PRIOR TO OTHER ACTIVITIES.  

9.3 Immediately before entering the water to collect the sample, the DHP dons regular powder-free gloves contained in a 

sealed bag.  DHP carries the plastic bag sampling kit containing items that are needed. 
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9.4 Approach the sampling location slowly from the downstream to upstream direction.  Once you have reached the sampling 

location allow the water to return to a pre-disturbed condition.  Avoid contacting the syringe with the bottom or adjacent 

rocks and stream debris.   

9.5 DHP then opens the sample kit, extracts the shoulder-length gloves, allowing the CHP to put them on. 

9.6 DHP then extracts the bag containing the new vinyl gloves and opens it, allowing the CHP to take them out and put them 

on over the shoulder-length gloves. 

9.7 Next, the CHP removes the syringe from the kit (DH opens the package if needed, since some syringes are plastic-

wrapped), and fills the syringe with ambient water from about 0.2 meters below the surface, and wastes downstream (to 

rinse syringe).  2-3 X rinse. 

9.8 Next, the DHP takes out and opens the new capsule filter package. The CHP then removes the filter and the  adaptor.   The 

adaptor is screwed onto the capsule filter on the syringe side (so the syringe will fit into it snugly; note the flow arrow on 

the filter and hook the adaptor up to the filter inlet side---opposite the flow direction).  NOTE: at very clean sites, 

samplers may elect to use a large disk filter (from a separate plastic bag), in lieu of the more expensive capsule filter.  

9.9 CHP then fills the syringe with stream water from about 2-4 inches below the surface, places the tip of it into the adaptor 

and empties the syringe contents into the filter (wasted downstream).   Do this 3-4X (~150-200 mls) to thoroughly rinse 

the filter with site stream water.   (Do not allow the filter to contact any unclean surfaces). 

9.10 Next the DHP takes the sample bottle from the kit and opens it without touching the inside. The cap is held in one hand 

(without touching the inside of the cap) and the bottle is capped in-between successive additions.  Prior to collecting the 

sample, rinse inside of sample bottle 1-2X with filtered site water. CHP draws water into the syringe, attaches to filter and 

filters site water into the open bottle held by DHP.  DHP caps, shakes, uncaps and discharges the rinsate downstream. 

9.11 The CHP now draws multiple syringes of water from about 2-4 inches below the surface to filter site water into the open 

bottle held by DHP.  Continue to do this until about 200-225 mls. is collected.  Be careful not to drip any unfiltered stream 

water from gloves, etc into the sample bottle!   After sufficient volume has been collected, DHP caps the sample bottle and 

places it into the plastic kit bag.   

9.12 For QC duplicates, use the same capsule filter to fill the duplicate bottle.  Collect field blanks as equipment blanks by 

collecting water from the DIW bottle using the syringe and filtering into the field blank bottle. 

9.13 All waste plastic, including the syringe and filter, is placed in a separate, used plastic bag for later disposal.  The adaptors, 

however,  are placed in a “Used Adaptors” bottle and are retained for later cleaning. 

9.14 At the vehicle, dry bottle and affix OWMID# label (if not already affixed beforehand).  Place the sample bottle(s) in the 

designated plastic bag in the cooler (separate from the other, loose bottles).  Repeat above steps at all sites.    

 

10.0   Sample Handling, Preservation, and Storage 

10.1  All samples are placed in clean plastic bags in wet ice (4 deg. C) and delivered to the WES or EPA lab within 48 hours 

(next day) for acidification.  Alternatively, samples can be acidified at the DWM lab within 48 hours, then delivered to the 

analytical lab.  

10.2  For DWM acidification, use CH/DH to dispense 0.3 ml of conc. HNO3 OR 1 ml of 1:1 HNO3 per ~200 ml sample, via 

micropipetter and one disposable pipette tip per survey batch of samples.  Perform preservation in a hood to minimize 

contamination potential.  CH protects hands with neoprene gloves.  See also Appendix G.  



Massachusetts Department of Environmental Protection SOP #: CN 101.1 
Division of Watershed Management   
 Date: July, 2007 
SOP-Trace Metals Sampling Page: 25 of 39 

 

 

Alternative Field Sampling Protocol #3 
 

When sample contamination risks require the use of extraordinary steps to minimize contamination, 

metals sampling (including “Clean Hands (CH)-Dirty Hands (DH)” procedure and the use of a portable 

chamber) can be performed as follows.    

 

It is assumed that all samples shall be taken to the Wall Experiment Station (WES) for analysis. Samples 

collected in the field will be transported on ice (4 deg. C.) and preserved at the WES lab (not in the field).  

Different procedures are used depending on what type of ambient samples and QC samples are desired. 

(See “V” below)  
 

A. Construct portable glove box; disassemble and place all parts in a clean double-plastic bag (at DWM) 

B. Acid-Washing of Containers (as necessary if non-pre-cleaned and/or non-certified bottles are used):  Clean 

the required number of used/non-certified glass bottles and glass DI water jugs using dilute (5%) trace-

grade HNO3.  At WES’s “clean” work area, fill 500 ml bottles with DIW ¾ full and then dispense 20 mls. 

concentrated trace-grade HNO3 into each bottle to make a 5% HNO3 solution (v/v).   Store for 24-72 

hours until needed for samples.   Alternatively, after 24-72 hours, rinse 3X with DIW, and then fill with 

Type I DIW and store until used (at WES).   

C. Sample Bottle Preparation & Labeling:  Based on the sampling design/QAPP, label all new, pre-cleaned 

and/or acid-washed bottles with DWM and WES sample ID #s.  First, rinse the outsides of the bottles by 

removing (four at a time) from the original box and placing in the designated plastic wash basket, rinsing 

the outsides of the bottles thoroughly with DIW, and then, using CH, placing in the DWM “clean” fume 

hood (turned “ON”).   Allow the bottles to completely dry at the DWM “clean” hood (Captair ductless 

filtration hood).  When dry, affix completed labels, using CH, to each bottle.   Place containers in labeled, 

double-plastic-bags and place in the designated “clean” cooler #1 (at DWM). 

D. Using CH, fill cleaned glass jugs with Type I DIW for use in taking ambient field blanks (at DWM).   

Also, fill sample bottle trip blanks, if taken.  Put all blank water containers in new, clean double-plastic 

bags. (at DWM) 

E. Assemble all survey equipment, materials and staff and conduct equipment/material inventory, using CH 

for any sample container/bottle contact (at DWM) 

F. Using demonstration materials, perform a complete “dry run” of “clean hands-dirty hands” field 

procedures as they will be executed in the field for the particular survey, with one-two persons designated 

“clean hands” and one person “dirty hands”.  This is especially needed for the first few surveys of the year 

where exact field procedures have not been actually practiced (at DWM) 

G. Notify the WES lab of sample delivery schedule (at DWM)  

H. Fill out Fieldsheets and COCs to the maximum amount possible to minimize that required in the field (at 

DWM) 

I. Prior to departure, fill “clean” cooler #2 with cube ice (at DWM) 

J. Site Selection:  A protected work area that is hard, flat, out of the wind, on the ground and away from 

vehicles and metal objects is desirable for sample processing.  The closer to the river/stream shore, the 

better for rapid field filtration.   Proper site and sample collection point selection is critical to ensure 

sample representativeness and to support the assumption of complete lateral and vertical mixing (see 8.2.1) 

(on-site) 

K. Upon arrival at each site, CH constructs the portable PVC “glove box“ on a clean flat surface (30”x30” 

untreated plywood can be used) using a new translucent plastic bag and places new, un-opened items 

needed for filtration inside.  Orient the box with its back to the wind.  
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L. Prior to CH/DH metals sampling, sample for and take field measurements for other analytes (e.g. pH, 

temp., turbidity, TSS, etc.).   DH takes notebook notes as appropriate and fills out site-specific fieldsheet.   

(on-site).    

M. All sampling personnel must put on clean gloves and hats before commencing sample collection activity, 

with "clean hands" donning shoulder-length disposable polyethylene gloves and “dirty hands” putting on 

PVC gloves (on-site).  

N. Because mercury analysis is usually desired, CH puts on a new, white “hazmat” suit.   “Clean hands” also 

puts his/her waterproof boots on at this time (if CH takes sample).   A protective suit for DH is optional 

(DH needs to keep away from samples as much as possible to minimize the risk of contamination), 

especially in hot weather conditions. (on-site).    

O. CH should replace disposable polyethylene gloves at this time. (on-site) 

P. DH readies the sample worksheet and opens the outer bags for sample bottle retrieval by CH.  DH checks 

off samples on the worksheet as they are taken and makes sample notes as appropriate (e.g. sample times). 

(on-site).   CH puts all sample bottles to be used at the site inside the glove box. 

Q. Retrievel/insertion of clean bottles and equipment (general):  DH opens the equipment cooler to 

retrieve/open the double-bagged sample bottles and washed equipment from storage, and unzips the outer 

bag.  CH opens the inside bag containing the sample bottles, syringes, filters, etc., removes/inserts items as 

needed, and reseals the inner bag.   DH then reseals the outer bag. (on-site) 

R. Acid-wash solution disposal (as necessary):   With safety glasses on, CH pours the dilute HNO3 from the 

container into a waste-acid jug (uncapped/capped by DH) carefully, rinses the container insides thoroughly 

with DIW 3 times, then uses container as needed.     

S. Trip/Bottle Blanks:  DH removes the double-plastic-bag containing the trip blank  (if any) from Cooler #1 

and places the bag on ice in Cooler #2. 

T. Taking river/stream samples:   Because of the need for chest/hip waders and to keep CH as “clean” as 

possible, DH dons disposable gloves (double-gloved PE) and enters the water for a wade-in grab sample 

using a 4 l DIW rinsed amber glass jug (see W below).   But first, take blank QC sample(s). 

U. Ambient blank sampling (total recoverable):  See Q above.   CH removes a sample bottle and DIW jug 

(and reseals the inside bags).  CH unscrews the sample bottle cap and, while holding the cap upside down, 

discards the dilute acid or DIW (if any) from the bottle into a carboy/jug for waste-acid/wastewater (cap 

removed/replaced by DH).   CH then uncaps the DIW jug and holds the cap while DH holds bottom of jug 

and pours DIW into sample bottle (held by CH) 3X for rinsing (capped and shaken).   After rinsing, DH 

pours DIW into sample bottle held by CH for the “total recoverable metals” ambient blank sample.   CH 

caps the bottles and places the sample bottle back into the inner bag.   

V. Ambient blank sampling (dissolved):  See Q above.   CH prepares the filtration apparatus (use one 

capsule filter and one syringe per site (blanks and samples), unless problems arise; use a filter adaptor if 

available attached to the syringe). CH removes a sample bottle (and reseals the inside bags).  CH unscrews 

the sample bottle cap and, while holding the cap upside down, discards the dilute acid or DIW (if any) 

from the bottle into a carboy/jug for waste-acid/wastewater (cap removed/replaced by DH).   CH then 

uncaps the DIW jug and holds the cap while DH holds bottom of jug and pours DIW into sample bottle 

(held by CH) 3X for rinsing (capped and shaken).   After rinsing, CH caps the sample bottle (inside the 

glove box) sets up the filtration apparatus (syringe with capsule filter), removes and holds the sample 

bottle cap while DH pours approx. 50 mls. of DIW at a time from the jug into the syringe for about 10-12 

times until the desired sample volume of about 450-475 mls is attained.    The syringe plunger is used to 

push the water through the 0.45 u capsule filter into the sample bottle.   At least 150 mls is initially filtered 

and wasted to rinse filter media (filter retention is approx. 120 mls prior to flow-through).   Care is taken 

not to drip any unfiltered water into the sample bottle, and to only touch the top of the syringe during use.   

Once the desired volume is reached in the sample bottle, the sample bottle cap is replaced by CH and 
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placed in the inner bag by CH.   The filter assembly is reused for other station blanks and same-station 

dissolved samples.  (on-site) 

W. Ambient river samples (total recoverable and dissolved):   See J, Q and R above.   CH readies all 

bottles to be used and places inside the “glove box” as needed prior to grab sampling.   DH enters the 

river/stream in a downstream-to-upstream direction, with minimal disturbance, and samples looking 

upstream and standing downstream of samples bottles.  DH (with double-gloved PE) carries capped sample 

bottles (for duplicates), a clean, large volume container (for splits), or a syringe (for integrated or time-

composited samples).  DH waits for any bottom disturbance to dissipate prior to sample collection.   The 

sample container(s) is uncapped underneath the water surface and partially filled at a depth of 3-6 inches 

below the surface for rinsing (fill ¼ full---replace cap underwater---lift out of water---shake contents---

uncap---empty contents downstream---recap---and repeat).     Again, DH attains a position looking 

upstream and waits for any disturbance to dissipate (minimum 1 minute).   DH then uncaps underwater and 

allows them to fill with sample water at about 3-6 inches below the surface.  After the bottle has filled (i.e., 

when no more bubbles appear), and while the bottle is still submerged, DH replaces the cap(s) of the 

bottles underwater.  In this way, the sample water has never contacted the air.  DH delivers the sample(s) 

to shore ASAP for the taking of samples for total recoverable and dissolved metals (with DH as the pourer 

and Ch working the filtration unit and holding sample bottles).  Grab sampling employing the split 

sampling procedures outlined below (intra-laboratory or inter-laboratory splits) is preferred, but other 

methods can be employed.  Splits allow comparisons of total recoverable concentrations and the dissolved 

fractions using the same sample, in addition to providing quality control data (i.e. precision estimates).                                                                                                                    

Total recoverable (split-sampling):    DH dons new clean gloves.   Work with samples is performed inside 

or near the opening of the glove box.  CH retrieves the appropriate sample bottles from the inner bag(s) 

and places inside the “glove box”.   For each sample, CH removes the sample container cap and each 

sample bottle cap, holding them or placing in a clean plastic baggie, as DH pours from the large volume 

container into the sample bottle.   Swirl-rinse split sample bottles 3X as above, then take each sample as 

follows:  Fill splits 1/3 full, swirl large container; fill 2/3 full, swirl large container; fill to 3/3 full with 

some head space.   Cap each sample and container.   Place samples in inner bag and proceed ASAP to take 

filtered samples using large container sample water.  Place all finished samples in cooler ice to 4 deg. C. 

ASAP.                                                                                                                                                  

Dissolved (split-sampling): DH dons new clean gloves.  DH opens the filter capsule and syringe packages 

and CH reaches in to get each item.     CH uncaps the appropriate sample bottle caps inside the “glove 

box” and holds the caps.   DH swirls sample container for successive 50-60 ml pours into the syringe 

throughout the filtration process.  CH plunges one pour through the filter into one split and plunges the 

succeeding pour into the second split until the desired sample volume (450-475 mls) is reached in each 

split.  In this way, splits are filtered at the same time.  At least 150 mls is initially filtered and wasted to 

rinse filter media with sample water and dispense remnant DIW in filter capsule.   Care is taken not to drip 

any unfiltered water into the sample bottle, and to only touch the top of the syringe during use.   Once the 

desired volume is reached in the sample bottles, the sample bottle caps are replaced by CH and placed in 

the inner bag by CH.  A second CH person may be used to facilitate more rapid filtration.   DH places the 

spent large volume sample container and cap into a “waste” plastic bag.    The capsule filter assembly is 

reused for other station replicates.   Once handling is completed, samples are double-plastic bagged and 

placed in ice to 4 deg. C. ASAP (on-site).                                                                                                                                          

Total Recoverable and Dissolved (co-located&simultaneous (or sequential) duplicate sampling):  As in 

total recoverable and dissolved above, but using two separate sample bottles, side-by-side at the same time 

(or sequential).   Co-located duplicates can be used to estimate overall precision (two of the same---total or 

dissolved), or to compare total/dissolved concentrations (by using one duplicate for total recoverable and 

one for dissolved).  The exact field protocols for this type of sampling is consistent with that outlined 

above, but should be worked at CH and DH together prior to sampling.                                                                                                                          
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Total Recoverable and Dissolved (space-time integrated  sampling):    The dissolved procedure involves 

taking ambient sample water directly from the river/stream with the sampling syringe.  Multiple 50-60 ml. 

draws over several minutes are filtered for one dissolved sample.    Total recoverable samples can be taken 

in a similar fashion over time and/or space.     More complicated, integrated sampling techniques can also 

be employed using depth-integrated samplers or by flow- or width-compositing.                                                                                                                                           

Field Acidification (optional):   Although not required by EPA Method 1669, samples can be acidified in 

the field using 1 ml. of concentrated ultra-trace-grade HNO3 (“Ultrex”, “Optima”) per 500 ml sample.   

This procedure can be done consistent with the approach outlined above, but must be specifically worked 

out by CH and DH prior to sampling.   Use of this procedure requires greater attention to safety (i.e safety 

glasses, proper acid storage and use, waste disposal, etc.)                                                               

X. For non-metal analyte sampling:   Once all metals samples have been taken (or prior to, see L above), CH 

and/or DH can proceed to take grab samples for other analytes, such as TSS and the use of portable field 

instruments (e.g. for pH, D.O., temperature, turbidity and specific conductance). (on-site).    

Y. Once sample handling is completed and all samples are on ice in coolers, CH disassembles portable glove 

box and re-bags the plastic pieces, discarding the large plastic frame bag to the “waste” bag.    DH assists 

in clean-up to prepare for the next site (without touching anything that will come into contact with 

samples). (on-site).    

Z. Both proceed to the next sampling site and perform similarly. (on-site).    
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Alternative Field Sampling Protocol #4 

 

Clean-Hands/Dirty-Hands Dissolved Metals Sampling Using Peristaltic Pump 

 
Reserved.
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APPENDIX B 
 

       

Bottle Type/Specifications, Preservation Methods & Holding Times  
   

   

  
Group Designation M C 

Analytes Groups Metals Hardness 

Analyte/Method 
Hg 

(EPA245.1) 

Ca (ICP) SM3120B 

(EPA200.7) 

 

Analyte/Method 
Ag, Al, As, Be, Cd, Cr, Cu, Ni, Pb, Sb, Se, Tl, Zn 

(EPA200.8) 

Mg (ICP) SM3120B 

(EPA200.7) 

 

Analyte/Method 
Fe, Ca, Mg 

(EPA200.7) 
 

Bottle Type 

500-1000 ml  NM/WM HDPE Teflon-lined caps; 

pre-cleaned;  (flouropoly or borosilicate glass for 

Hg-only) 

Same as for metals bottles  

Preservative  

 

1:1 HNO3 (at the lab <24 hours) 

Field-filtered for diss. metals 
Same as for metals bottles 

Holding Time 6 months   (Cr
+6

 - 24 hr)    (Hg -28 day) 6 months 
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APPENDIX C 
        

 

Certificates of Analysis for “Optima” HNO3 reagant, sample bottles and capsule 

filters 
 

 
INCLUDED BY REFERENCE AND AVAILABLE AS STAND-ALONE DOCUMENTS AT DWM QA OFFICE. 
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APPENDIX D 

 
 

WES Method SOPs (and MDLs/RLs) 
 

INCLUDED BY REFERENCE AND AVAILABLE AS STAND-ALONE DOCUMENTS AT WES. 
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Laboratory Method Detection Limits and Reporting Limits (as of 2007): 

For metals analysis (EPA 200.8), the following reporting limits have been added 

for ICP-MS and ICP at EPA’s lab and ICP-MS at WES.   

 

 EPA WES 

Analyte ICP RL (ug/l) ICP-MS RL (ug/l) ICP-MS RL (ug/l) 

Ag 4.0 0.2 0.9 

Al 110 5 50 

As 20 0.5 1.5 

Be 8 0.5 0.6 

Ca 110 100 0.60 (200.7) 

Cd 10 0.1 0.5 

Cr 20 0.5 0.8 

Cu 20 0.2 0.6 

Fe 40 50 --- 

Hg   0.5 (245.1) 

Mg 100 100 0.03 (200.7) 

Ni 20 0.2 0.5 

Pb 20 0.2 0.5 

Sb 10 0.5 0.5 

Se 20 1.0 8.0 

Tl 20 0.5 0.5 

Zn 20 5.0 0.9 
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APPENDIX E 

 

     

    Field Equipment Checklist (depends on protocol used) 

 

 
Note:  The following list includes all items for all alternative protocols.  Use of individual protocols will 

require a sub-set of those listed.  Protocol 2c shaded/bolded  

 

Laboratory (sample receipt and handling, washing): 

1. Trace Metal Grade HNO3 (for acid-washing as necessary) 

2. Ultra-trace grade HNO3 preservation ampoules (if used) 

3. Ultra-trace grade (“Optima”) HNO3 preservative and reagant 

4. Clean bench/hood 

 

Field Sampling: 

1. Portable glove box (2’x2’x2’ ½ inch PVC frame with disposable 48”x48” translucent/clear 

plastic bags) with plywood board support 

2. Large “clean” coolers (2), one with kits, extra gloves, field blank water, etc. and one with 

wet ice 

3. New (and extra) disposable, sealable plastic bags (12”x 18”) and large plastic bags 

4. Amber glass sample bottles (500 ml.) and DIW/sampling container jugs (4 l), both pre-labeled 

5. Extra sample kits 

6. Plastic syringes (60 ml. or greater) with adaptors 

7. 0.45u Supor capsule filters 

8. White “Hazmat” jump suits 

9. Extra Disposable sampling gloves (assorted, inc. shoulder length PE) 

10. Sample bottle labels, COC forms, fieldsheets 

11. Misc. analyte sample bottles (e.g. HDPE, 1 l) for other (e.g. TSS) 

12. Field and Lab SOPs, and QAPP (on-hand) 

13. Waste acid container (if needed) 

14. Field Kit (including First Aid Kit) 

15. Chest waders, hip waders, knee boots 

16. Large traffic cone 

17. Maps, vehicle book, station directions, GPS, camera, phone, etc. 

18. Field probes (e.g. pH, turbidity, temperature) 

19. DIW for field blanks (in sample container(s) 

20. Trip blank (if necessary) 

21. Food, change of clothes, hats 

22. Large plastic tarp 

23. Large umbrella (if rain) 

24. Suitable vehicle (two large coolers must fit inside vehicle; 4-door sedans, x-tra cab trucks and 

vans can be used.   Do not put coolers in uncovered truck beds.) 

25. Kim Wipes box and/or paper towels 

26. Binoculars (to read distant staff gages as needed) 

27. Pre-calls to landowner(s) as needed 
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APPENDIX F: Hardness-Dependent CCC/CMC Calculator 

 

 
CN 101.5 - SOP_Metals Criteria Calculations.xls 

(DWM network access) 

 

CN%20101.5%20-%20SOP_Metals%20Criteria%20Calculations.xls
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Appendix G 

 

Preservation of Metals Samples at DWM-Worcester Lab 
 

1) Sample preservation requires 2 persons.  CH and DH must wear PPE (safety glasses, lab coat, 

gloves) as appropriate. 

2) Place the following items in the 229 Fume Hood for use: 

a. Conc. HNO3 ampoule OR 1:1 HNO3  

b. Box of pipette tips 

c. Finnpipette 

d. Neoprene gloves (e.g., Black “Marigold” gloves in lab) 

e. Box of nitrile gloves 

 

3) Turn ON outside vent (switch in Room 228) 

4) Remove samples from fridge and place near the hood.  Also, remove any acetone in the 229 

hood to the flammables cabinet temporarily. 

5) At the fume hood (Light ON, Vent OFF, since there is no filter for acid vapor), CH dons 

black neoprene gloves, then another pair of nitrile gloves over them.  NOTE:  Although not 

used as a fume hood per say, the Room 229 fume hood is a good lab bench work area and 

less busy than the one in Room 228. 

6) CH removes cap on HNO3 ampoule, then loads a pipette tip 

7) DH uncaps each sample and places it into the hood, then removes his/her hand from the area. 

8) CH pipettes 300 ul of conc. HNO3 OR 1 ml of 1:1 HNO3 from container into 200-250 ml 

sample.  If air bubbles, dispense back into ampoule and re-try.  

9) DH then caps sample.  

10) REPEAT FOR EACH SAMPLE. 

11) Place un-used acid and used pipette tip into a HAZ WASTE container for temporary storage 

at the satellite haz waste storage tray in Room 229. 

12) Complete sample preservation log to document samples have been acidified.  Bottle caps can 

also be labelled with an “A”. 

13) Place sample back into fridge.  Amend COC forms as needed to indicate sample preservation. 

14) Remove all metals sample preservation materials from the 229 fume hood to the designated 

storage area until needed again (e.g., 228 fume hood for storage).  NOTE:  229 hood is used 

mainly for acetone handling---acetone and nitric acid are not compatible. 


