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Summary  
The following standard operating procedure (SOP) outlines the procedure for collecting water 
samples for the laboratory analysis of: total nitrogen (TN), total phosphorus (TP), total dissolved 
nitrogen (TDN), total dissolved phosphorus (TDP), ammonium (NH+

4), nitrites (NO2), nitrates 
(NO3), dissolved inorganic phosphorus (DIP or PO4) and chlorophyll a. The purpose of this SOP is to 
ensure consistent and comparable year to year data collection. The techniques and procedures 
outlined in this SOP are based on the EPA National Coastal Condition Assessment Field Manual 
(2014); much of the information presented here is modified only slightly from EPA instructions. 

Revision Log 

Revision Date Author Changes Made Reason for Change New Version # 

1/17/2013  Citation updated Protocol publication 1.0 

1/21/2021 E. N. Starkey Citation and 
procedures updated. 
Title changed to reflect 
the spatial extent of the 
water-quality 
assessment. Figure 
was added to clarify 
workflow. New data 
collection form figures. 

New EPA field manual 
available. Additional 
procedures necessary for 
collection of samples to be 
analyzed for TN and TP. 
Additional information 
regarding hold times and 
sample handling were 
deemed necessary. 
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Park-wide Assessment Activities and Workflow Summary 
An overview of park-wide assessment activities and workflow are presented in Figure 1. SOPs are presented left to right in the general order 
of operations for each activity. This SOP (1.2.04) pertains to the Sample Site activity. 

 
Figure 1. Park-wide assessment activities and workflow. SOPs are presented left to right in the general order of operations for each activity.  
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Equipment/Materials List 
• For collecting samples 

o Van Dorn water sampler (horizontal) 

o Nitrile gloves 

o 1,000 milliliter (mL; 33.8 ounce [oz]) amber HDPE sample bottles (2) 

• For processing samples 

o 125 milliliter (4.2 oz) sample bottles (2) 

o Chlorophyll filtration kit (vacuum apparatus with graduated filter holder)   

o Whatman GF/F 47 millimeter (mm; 1.9 in) - 0.7 micron filters  

o Forceps 

o Deionized (DI) water (1 gallon [3.8 liters [L]) 

o Graduated cylinder (500 mL [16.9 oz]) 

o Aluminum foil (pre-cut into 6 × 6-inch [15.2 × 15.2 centimeters {cm}] squares)  

o Small plastic resealable bags 

• For recording measurements 

o Water Sample Collection forms (Figure 2)  

o Waterproof address labels (such as Avery 5520, WeatherProof 1 × 2.625 in [2.5 × 6.7 
cm]; Figure 2) 

o Pencils (for data forms)  

o Fine-tipped indelible markers (for labels) 

o Clear tape strips (required if not using waterproof labels) 

• For sample storage and transport 

o Cooler with wet ice or ice packs (for sample storage while on boat) 

o Freezer (for sample storage upon completion of field work each day) 

o Cooler with dry ice (for extended sample transport) 
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Figure 2. Example of Water Sample Collection form. 
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Sample Collection Procedures  
Note: Do not apply sunscreen or other chemical contaminants until after the sample is collected. 

1. Collect the water sample no more than 37 meters (121.4 feet [ft]) from the location identified 
in the original sample draw. 

2. Upon arrival at the sample location, complete the following fields on the Water Sample 
Collection Form: Station Number, Collected By, Collection Date, Collection Time (note EST 
or EDT), and Low Tide Time (Figure 2).  

3. For optimal workflow, observation of Secchi disk depth occurs before proceeding to nutrient 
sample collection (see SECN SOP 1.2.03 Park-wide Assessment Field Water-Quality 
Measurements—Version 2.0. [Starkey and Gregory 2021]). Record Secchi Depth on the 
water sample collection form (Figure 2). 

4. Fill out labels for Chlorophyll a, Total N&P, and Dissolved nutrients N&P (Figure 3). Affix 
the Total N&P and Dissolved Nutrients N&P labels to the 125 mL (4.2 oz) sample bottles. 
Retain the Chlorophyll a label until the sample filter is in the foil pouch. 

5. Put on nitrile gloves.  

6. Rinse the Van Dorn sampler three times with water from the site. 

7. Using the Van Dorn sampler, collect a water sample at 0.5 meter (1.6 ft) below the surface 
(or mid-depth if station is less than 1.0 meter [3.3 ft]). 

8. Thoroughly rinse the sampling bottles (1,000 mL [33.8 oz] amber HDPE) and caps three 
times with water from the sample. Discard water away from the sampling location. 

9. Fill the sampling bottles (1,000 mL amber HDPE) with remaining sample water. 

Sample Processing Procedures  
1. Rinse the filter funnel and graduated cylinder three times with DI water prior to filtration. 

2. Using forceps, place a clean filter into the filtration funnel. 

3. Shake the sample bottle to mix the sample. Using the graduated cylinder, measure and pour 
250 mL (8.5 oz) of water into the filter funnel and use the vacuum pump to draw water 
through the filter. As recommended by the EPA (2014), “do not exceed 7 inches (17.8 cm) of 
Hg of vacuum ~3.4 psig (pounds per square inch gauge) or a filtration duration of more than 
5 minutes for a single sample volume, to avoid cell damage or loss of contents during 
filtering.” 
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4. Use the first 10–20 mL (0.3–0.7 oz) of filtrate to rinse the inside of the filter flask and discard 
the rinsate. Replace the filter flask and continue filtering. Repeat with an additional two 
rinses of filtered site water. 

5. If the filter clogs before 250 mL (8.5 oz) of sample water passes through the filter, discard 
the filter and water remaining in the funnel. Rinse the funnel with DI water, install a new 
filter and repeat the procedures above with 100 mL (3.4 oz) of sample water. 

6. If there is visible color on the filter, proceed to the next step; if not, filter additional sample 
water until color is visible on the filter or until a maximum of 2,000 mL (67.6 oz) have been 
filtered. 

7. Gently remove the filter from the filtration funnel and place it (filtrate side up) on the pre-cut 
aluminum foil square. Using the forceps and foil to avoid touching the filter, fold the filter in 
half. Proceed to wrap the filter in aluminum foil by folding the foil to form a sealed pouch 
resembling an envelope. 

8. Place the chlorophyll a label with the site name, date, time, and volume filtered on the foil 
pouch and place into a small zip-lock plastic bag. Store bag on wet ice until samples are 
ashore and can be frozen.  

9. On the Water Sample Collection form record: amount filtered (mL), filtered by, filtered date, 
and filtered time. 

10. Pour the remaining filtered water into the 125 mL (4.2 oz) acid washed sample bottle labeled 
for analysis of “Dissolved nutrients N&P.” Fill the bottle only to the neck in order to allow 
room for expansion when the sample is frozen. 

11. From the sampling bottle, pour raw sample water (NOT FILTERED) into the 125 mL (4.2 
oz) acid washed sample bottle labeled for analysis of “Total N&P”.  

12. Store water samples in a cooler at 4°C (39.2°F) until they can be brought ashore and frozen. 

13. Complete any remaining information on the Water Sample Collection Form (Figure 2). 
Include pertinent comments and note if QA/QC samples were collected (see section below). 

QA/QC Samples 
Field QA/QC samples (i.e., field duplicates and field blanks) should constitute at least 10% of 
samples. These samples are collected on randomly selected sites and dates and submitted with 
regular samples. Sites requiring a QA/QC sample are identified prior to field sampling. 

Duplicates 
A field duplicate is a duplicate environmental sample collected by the same team or by another 
sampler or team at the same place, at the same time and not simply a split sample.  
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1. Procedures for collection of duplicate samples are the same as those for a “standard” sample. 

2. On the Water Sample Collection Form, circle “Duplicate” and record the amount of water 
filtered. 

3. Duplicate sample labels will include the station number followed by “dup” (e.g. 
CUIS10_2020_dup) 

Blanks 
A field blank is a sample of water lacking nutrients and chlorophyll a.  

1. Procedures for collection of blanks are similar to a “standard” sample; however, it is a sample 
of deionized water instead of ambient estuarine water.  

2. Triple rinse the sample bottle with DI water and then fill the sample bottle with 1,000 ml 
(33.8 oz) of DI water. 

3. Proceed with normal sample processing procedures outlined in the section above. 

4. On the water sample collection form circle “Blank” and record the amount of water filtered. 

5. Blank sample labels will include the station number followed by “blk” (e.g., 
CUIS10_2020_blk) 

Sample Storage and Transport Considerations 
1. Raw water samples must be kept on ice and filtered as soon as possible following collection. 

The maximum pre-filtration hold time is four hours. 

2. Multiple locations are sampled each day; therefore, filters and filtered samples will be held in 
a cooler on wet ice at 4°C (39.2°F). 

3. Each afternoon following collection, samples must be frozen. 

4. Samples and filters need to remain frozen until they arrive at the laboratory for analysis. As a 
result, filters and samples must be shipped on dry ice. The hold time for frozen samples is 
28 days. 

5. Specific procedures for the transport of samples and filters to the laboratory are covered in 
SOP 1.1.06, Estuarine Water and Sediment Shipping and Tracking of Laboratory Samples—
Version 2.0 (Starkey and McCay 2022). 

 
Figure 3. Example of Chlorophyll a and nutrient sample bottle labels.  



 

9 

Literature Cited 
Starkey, E. N., and M. B. Gregory. 2022. Park-wide assessment field water-quality measurements—

Version 2.0. Southeast Coast Network Standard Operating Procedure NPS/SECN/SOP—1.2.03. 
Southeast Coast Network, Athens, Georgia.  Available at: 
https://irma.nps.gov/DataStore/Reference/Profile/2284595 (last accessed June 2022).  

Starkey, E. N., and D. L. McCay. 2022. Estuarine water and sediment shipping and tracking of 
laboratory samples—Version 2.0. Southeast Coast Network Standard Operating Procedure 
NPS/SECN/SOP—1.1.06. Southeast Coast Network, Athens, Georgia. Available at: 
https://irma.nps.gov/DataStore/Reference/Profile/2284582 (last accessed June 2022).  

USEPA (EPA). 2014. National Coastal Condition Assessment: Field Operations Manual. EPA-841-
R-14-007. U.S. Environmental Protection Agency, Washington, DC. 165 p. 

 

https://irma.nps.gov/DataStore/Reference/Profile/2284595
https://irma.nps.gov/DataStore/Reference/Profile/2284582

	Standard Operating Procedure 1.2.04
	Park-wide Assessment Water Sample Collection and Processing—Version 2.0
	Summary
	Revision Log
	Contents
	Park-wide Assessment Activities and Workflow Summary
	Equipment/Materials List
	Sample Collection Procedures
	Sample Processing Procedures
	QA/QC Samples
	Duplicates
	Blanks

	Sample Storage and Transport Considerations
	Literature Cited




Accessibility Report





		Filename: 

		SOP 1.2.04 Water Sample Collection_v2_Final.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



