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Arsenic Field-Speciation Method Checklist and Worksheet 
(Schedule 1729)

Site ID: ______________________Date/Time: ___________________
Site Name: ___________________ Collector:   ___________________

_ Filter sample using 0.45-µm capsule filter; do not clean media with acid
_ SPE Cartridge Conditioning:  2 mL methanol and 10 mL deionized water –  

pH ____
or
_ SPE Cartridge Conditioning:  5 mL 1.7 M acetic acid and 10 mL deionized 

water – pH ____
_ Estimated anion milliequivalents in 10 ml sample:______ meq
Ca=  [HCO3

- x 1.6(10-4)] + [Cl- x 2.8(10-4)] + [NO3
- x 7.1(10-4)] + [HPO4

-2 x 2.1(10-4)]  
+ [SO4

-2 x 2.1(10-4)]
where: Ca = anion concentration in milliequivalents in 10-mL sample

HCO3
- = bicarbonate concentration in mg/L as HCO3

-

Cl- = chloride concentration in mg/L as Cl-

NO3
- = nitrate concentration in mg/L as N

HPO4
-2 = phosphate concentration in mg/L as HPO4

-2

SO4
-2 = sulfate concentration in mg/L as SO4

-2

_ Diluent (blank water) volume added to tube A to give <0.1 anion
milliequivalents in 10-mL sample ______ mL

_ EDTA preservative added to tube A _______µL
(100 µL or the volume calculated below, whichever is greater)

(Note: if sample is diluted, account for dilution factor when using the following 
equation):
VEDTA = 4.0(106) x ([Al x 3.7(10-10)] + [Fe x 1.8(10-10)] + [Mn x 1.8 (10-10)] + [Ca x 2.5(10-7)] 
+ [Mg x 4.1(10-7)] + [Sr x 1.1(10-10)])

where: VEDTA = microliters of 250-mM EDTA required per sample
Al = dissolved aluminum concentration, in µg/L as Al
Fe = dissolved iron concentration, in µg/L as Fe
Mn = dissolved manganese concentration, in µg/L as Mn
Ca = dissolved Ca concentration, in mg/L as Ca
Mg = dissolved magnesium concentration, in mg/L as Mg
Sr = dissolved strontium concentration, in µg/L as Sr

_ Sample volume added to tube A 
(10.0±0.2 or 10.0 mL minus diluent volume)_______ mL

_ Spike Solution lot number_______F
Solution concentration_______ µg/L
Volume added_______ µL

_ Push all the sample through cartridge at 1 to 2 drops per second.
_ Collect eluate in tube B; cap tightly.
_ Write Station ID, date, and time on the cartridge, tube B, and shipping 

container.
_ Place tube B, cartridge (inside its shipping container), and copy of worksheet 

inside the kit bag.  Label bag with station ID, date, and time.
_ Maintain at 4 °C.  Ship chilled sample and a copy of the worksheet to the 

NWQL within 14 days of collection.
COMMENTS:

Figure 5-5. Worksheet for field-speciation method to determine arsenic 
species in water samples.
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Arsenic Laboratory-Speciation Methods Checklist and Worksheet 
(Schedule 1730, 1731, or 1732)

Site ID: _______________________Date/Time: ____________________
Site Name: ____________________ Collector:   ____________________
Lab schedule requested: _________

Laboratory-speciation methods Schedules 1730, 1731, or 1732

_ Filter sample using 0.45-µm disposable capsule filter;  
do not clean media with acid

_ EDTA preservative added to opaque bottle______µL 
(100 µL or the volume calculated below, whichever is greater) 

VEDTA = 4.0(10-6) x ([Al x 3.7(10-10)] + [Fe x 1.8(10-10)] + [Mn x 1.8 (10-10)] + [Ca x 2.5(10-7)] 
+ [Mg x 4.1(10-7)] + [Sr x 1.1(10-10)])

where: VEDTA = microliters of 250-mM EDTA required per sample
Al = dissolved aluminum concentration, in µg/L as Al
Fe = dissolved iron concentration, in µg/L as Fe
Mn = dissolved manganese concentration, in µg/L as Mn
Ca = dissolved Ca concentration, in mg/L as Ca
Mg = dissolved magnesium concentration, in mg/L as Mg
Sr = dissolved strontium concentration, in µg/L as Sr

_
_ Spike Solution lot number_______L or F

(circle one)

Solution concentration_______ µg/L

Volume added _______ µL

Spiked or unspiked sample volume completely fill bottle, but do not overflow. 

Note “8-mL” opaque bottle contains 11.5 + 0.1 mL when completely full:  11.5 mL

_ Write Station ID, date, and time on bottle.
_ Maintain at 4 °C.  Ship chilled sample and a copy of the worksheet to the 

NWQL within 14 days of collection.

COMMENTS:

Figure 5-6. Worksheet for laboratory-speciation methods to determine 
arsenic species in water samples.

 


	CONSTITUENT SPECIES 5.6.4
	ARSENIC SPECIATION 5.6.4.A
	Quality Control
	1. Process an initial field blank to evaluate the potential for contamination associated with the field methods, materials used, and sampling environment. Distribute subsequent field blanks to address field-site concerns, the sampling timefra...
	2. Collect and process replicate environmental samples to evaluate variability of the analytical results.
	3. Process an initial field-spike sample for an evaluation of matrix effects. Distribute subsequent field-spike samples to address field-site concerns, the sampling timeframe, and data-quality requirements. Use one of the replicate samples th...

	Calculation of diluent and EDTA volumes
	1. Estimate the concentration of anions in the sample using historical data for the sampling site or a representative site, if available. If prior knowledge of the sample matrix composition is unavailable, a laboratory method such as Schedule...
	2. To calculate the anion concentration of the sample:
	For the field-speciation method: Estimate the total anion concentration of the sample to determine the diluent volume needed to prevent exceeding the ion- exchange capacity of the SPE cartridge.
	1. Estimate the concentration of cations in the sample using historical data for the same site or a representative site, if available.
	2. To calculate the volume of 250 mM (millimolar) EDTA required for a 10-mL sample:
	3. If VEDTA is less than 100 mL, add 100 mL of EDTA to the sample.
	4. If a sample is diluted for the field-speciation method, use the estimated cation concentration in the diluted sample in the equation above.
	5. Record the volume of EDTA added to the sample on the worksheet (fig. 5-5 or 5-6). If the EDTA volume is not provided, it will be assumed that 100 mL was added.


	Sample processing
	1. Before leaving for the field:
	Always add acid to water, not water to acid.
	2. At the field site, continue to fill out the sample worksheet for NWQL Schedule 1729 (fig. 5-5).
	3. Assemble and organize on a clean work surface the necessary processing equipment and supplies (table 5-9).
	4. Wear appropriate disposable, powder-free gloves. Before proceeding, prepare the 0.45-mm capsule filter (NFM 5.2.1.A, making sure that the capsule filter has been pre- cleaned with DIW and is ready to be used. Study objectives may dictate u...
	5. Collect environmental (surface-water and ground-water) samples and quality-control samples using the “clean- sampling procedures prescribed for trace-element samples at low part-per-billion concentrations (NFM 4.0.1). Prevent exposure of s...

	Minimize the amount of time the sample is exposed to air and light.
	6. Rinse centrifuge tubes A and B and syringe twice with blank water. Cap the tubes and set aside.
	7. Remove the LC-SAXTM SPE cartridge from the shipping container. Noting the sample pH, condition the cartridge as follows:
	8. If a sample dilution is required (see “Calculation of diluent and EDTA volumes”), add the appropriate volume of blank water (diluent) to centrifuge tube A (the centrifuge tube is graduated).
	9. Using the micropipet and disposable glass bores or an adjustable micropipet and a clean tip, add the appropriate volume of EDTA solution to centrifuge tube A (see “Calculation of diluent and EDTA volumes”). If processing a spike sample, ne...


	Laboratory-speciation methods of sample processing (NWQL Schedules 1730, 1731, and 1732):
	1. Before processing samples, begin to fill out the sample worksheet (fig. 5-6), indicating the NWQL Schedule being requested (Schedule 1730, 1731, or 1732).
	2. Assemble and organize on a clean work surface the necessary processing equipment and supplies (table 5-10).
	3. Wear appropriate disposable, powder-free gloves. Before proceeding, prepare the 0.45-mm capsule filter (NFM 5.2.1.A), making sure that the capsule filter has been pre- cleaned with DIW and is ready to be used. Study objectives may dictate ...
	4. Collect environmental (surface-water and (or) ground-water) samples and quality-control samples, using the prescribed procedures for samples with trace-element concentrations at the part-per-billion level. (NFM 4). Prevent exposure of samp...
	5. Rinse an opaque polyethylene sample bottle twice with blank water.
	6. Using the micropipet and disposable glass bores or plastic tips or an adjustable micropipet and a clean tip, add at least 100 mL of EDTA solution to the sample bottle (see “Calculation of diluent and EDTA volumes”). If more than 100 mL of ...
	7. If processing a spike sample, add the field spike solution (N1613) using a 100-mL micropipet and clean, disposable glass bore or plastic tip.
	8. Record the volumes of EDTA solution and spike solution used on the laboratory-speciation methods worksheet (fig. 5- 6). If the EDTA volume is not provided, it will be assumed that 100 mL was added.
	9. Filter the sample, filling the opaque sample bottle to the top. Do not fill to overflowing. The opaque sample bottle holds about 11.5+ 0.1 mL when completely full. The bottle must be filled completely to the brim so that the dilution facto...
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	[mL, milliliter; mg, milligram; mg-As/L, micrograms-arsenic per liter; <, less than; SPE, solid- phase extraction cartridge; mM, millimoles per liter; M, moles per liter; EDTA, ethylenediamine tetraacetic acid; L, microliter; As(III), arsenit...
	[mL, milliliter; mg-As/L, micrograms-arsenic per liter; mM, millimoles per liter; EDTA, ethyl enediaminetetraacetic acid; mL, microliter; As(III), arsenite; As(V), arsenate; DMA, dimethylars inate; MMA, monomethylarsonate]



