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USGS Water Science Center Laboratory, Troy, NY 
Spectrophotometer 

Standard Operating Procedure 
 
1. Scope and Application 

1.1 Analytes 
Absorbance at 254 nm 

1.2 Reporting Limit 
None 

1.3 Applicable Matrices 
This method is used to determine the organic aromatic absorbance of a 
sample at 254 nm in precipitation, dilute surface waters and soil waters. 

1.4 Dynamic Range 
 None 

 
2. Summary of Procedure 

This analysis is performed by scanning a filtered sample with a Deuterium 
(UV) lamp which measures the absorbance of the sample at 254 nm, 
measured in cm-1.  The sample is subsequently analyzed on the same day for 
dissolved organic carbon concentration. The absorbance at 254 nm and the 
dissolved organic carbon (DOC) concentration are used to calculate the 
Specific UV Absorbance (SUVA) of the sample. 

 
3. Safety Issues 

3.1 Chemical Hazards 
A. All strong acids and bases should be mixed in a fume hood. 
B. Gloves, safety glasses, and lab coats should be worn when preparing and 

performing this analysis. 
C. For proper handling techniques for specific chemicals, consult the 

appropriate Safety Data Sheets (SDS). 
 
4. Sample Preservation, Containers, Processing and Analysis Times 

4.1 Sample Preservation 
Samples are filtered through a 47 mm glass-fiber filter (GF/F with a particle 
retention size of 0.7 µm and greater) and stored at 4°C.  

4.2 Containers 
Samples are stored in 40-mL amber glass vials with Teflon seals. The vials 
are new or have been recycled and cleaned using the laboratory dishwasher. 

4.3 Processing and Analysis Times 
Sample processing: one week 
Lab analysis: two weeks 
Laboratory Information Management System (LIMS) entry: one week 
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5.  Reagents and Standards    
5.1 General Information  

All chemicals are commercially purchased, reagent grade or higher quality, 
and should be stored in the original container.  Date the chemical bottles 
when received and when opened.  Note expiration date, if any.  No 
verification of the chemicals is necessary. 

5.2 Reagents 
 A.  Background Solution 

1. This solution is purchased commercially from GFS Chemicals, Item 
Number 8300.   

2. The solution is valid until the expiration date listed on the bottle. 
3. Store at room temperature. 
4. The solution comes with a certificate of analysis from the provider. 

B. UV Standard Solution 
1. This solution is purchased commercially from GFS Chemicals, Item 

Number 8305.  Matched with background solution.   
2. The solution is valid until the expiration date listed on the bottle. 
3. Store at room temperature. 
4. The solution comes with a certificate of analysis from the provider. 

C. Spectrophotometer Quality Control (QC) Stock Solution, 1000 mg C/L  
1. The stock solution is purchased commercially.   
2. The stock solution is valid until the expiration date listed on the bottle. 
3. To avoid contamination, aliquots of stock solution must not be 

withdrawn directly from the bottle. 
4. The solution comes with a certificate of analysis from the provider. 
5. Store at 4°C. 

      D.  Spectrophotometer QC Samples 
1. Pipet desired amount of QC stock into a 250-mL volumetric flask 

containing about 100 mL Milli-Q water. 
2. Fill close to final volume with Milli-Q water, mix, then fill to final 

volume and mix again. 
3. Store in polyethylene bottle at 4C; label and date. 
4. Prepare as needed. 

 
QC Sample Absorbance (cm-1) QC Stock Added (mL) 

QC-low 0.106 1.875 
QC-high 0.422 7.5 
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6.  Laboratory Performance 
A.  A Method Blank (MB) comprised of Milli-Q water is analyzed after each set  
     of QCs. The result should be less than the instrument reporting limit. 

     B.  Laboratory duplicates are analyzed once per run. Laboratory duplicates 
should be no more than 10 percent different between the samples.  Only 
the first sample value of the duplicate is entered into the database. 
 

7. QC Procedure 
A. Quality-control samples are analyzed at the start of a run, after every  

10 samples during the run, and at the end of the run. 
B. A quality control sample is acceptable if the analyzed value is within  

20 percent of the QC-high known value and 25 percent of the QC-low 
known value. 

C. If one of the QC samples fails the acceptance criteria, the QC sample is 
re-run.  If the QC sample fails again, the QC sample is remade.  Samples 
associated with the failed QC sample are re-analyzed. 

 
8. Chemical Analysis Procedure  

8.1 Instrumentation 
Hach DR 6000 Spectrophotometer  

     8.2     Start-up 
A. Remove samples from refrigerator and warm to room temperature before 

analysis.   
B. Hold power button down until it turns green to wake-up the instrument.  

The spectrophotometer will then perform a self-check program. 
C. After the self-check, select Single Wavelength and verify absorbance is 

set to 254 nm.  If not, select Options, select λ, and enter the correct 
wavelength.  Click OK.    

8.3 Blank and Calibration 
A. Make sure quartz cuvette is clean. Handle only the frosted sides of 

the quartz cuvette.  Rinse cuvette with background solution and then 
fill to top with background solution. Wipe any solution from the front and 
back of the cuvette with a lab cloth. 

B. Slide the chamber door open, place cuvette with the clear sides facing the 
left and right sides of the cuvette holder, and close chamber door. Hit 
Zero. Wait for the zero reading.     

C. Rinse cuvette with standard solution then fill to top with standard solution. 
Wipe any solution from the front and back of the cuvette with a lab cloth.  

D. Slide the chamber door open, place cuvette with the clear side facing the 
left and right sides of the cuvette holder, and close chamber door. Hit 
Read.  
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E. Verify the standard is within 10% of the known value.  Record value on 
bench sheet. 

F. Rinse cuvette with Milli-Q, fill to top with Milli-Q. Wipe any water from the 
front and back of the cuvette with a lab cloth. Slide the chamber door 
open, and place cuvette with the clear side facing the left and right sides 
of the cuvette holder and close the chamber door. Hit Zero. 

8.4 Analysis 
A. Fill in bench sheet with the SSNs of the samples that will be run. Begin the 

run with QC samples, then a Milli-Q blank, and include one duplicate 
sample analysis in each run. 

B. Rinse cuvette three times with Milli-Q before rinsing with a small amount 
of sample water.   

C. Pour off a sample aliquot and fill the cuvette. Wipe any water from the 
front and back of the cuvette with a lab cloth.  

D. Slide the chamber door open, place cuvette with the clear side facing the 
left and right sides of the cuvette holder, and close chamber door. Hit 
Read. 

E. Record results on bench sheet next to corresponding SSN. 
F. Repeat steps B through E for each sample. 
G. The QC samples will be analyzed during the run after every 10 samples.  

If the QC samples pass, continue analyzing samples until the bench sheet 
is finished.   

H. If a QC sample fails at any time during the run, re-pour the QC sample 
and reanalyze.  

I. If QC samples fail again, remake the QC samples from the substock and 
then re-run the last ten samples.  

8.5 Shutdown 
A. Close chamber cover and put instrument into sleep mode by holding down 

the power button.  
B. Rinse the cuvette three times with Milli-Q water and store slanted in foam 

inside the cuvette box. 
8.6 Maintenance 

A. Check the cuvette for scratches and replace if damaged. 
B. Keep the chamber door closed and the dust cover on the instrument when 

not in use. 
8.7 Data Processing and LIMS Entry 

A. In Excel, manually create a file with one column for SSNs and one column 
for results.  

B. Save as a .csv file in \LAB_DATA\Spectrophotometer\20XX using the 
format mmddyyyy. 

C. Print the file.  
D. The file must be proofed by another lab employee to check for errors.   
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E. Double click on the Watershed LIMS icon. 
F. Click Import Data. 
G. Under the Import drop down, choose Water SUVA/Turbidity.  
H. Choose and open the Spectrophotometer\20XX folder and open the file to 

be imported. 
I. Choose Client, Units, type in the Test Date, and choose Analyst. 
J. Exclude and/or edit any data necessary. 
K. Click Client ID to Sample No. 
L. Click Set Data. 
M. Investigate problems for data that did not transfer or are duplicated.  

 
9.    Calculations and Data Reporting   

A. Data are output from the instrument in units of cm-1 and stored in the 
same units in the LIMS.  No conversions or computations are required 
before the data are stored. 

B. This method has been assigned USGS National Water Information System 
(NWIS) method code UV019. 

C. Data that are uploaded to NWIS do not require a unit conversion and are 
stored under the parameter code 50624.  
 

    10.   Archiving  
A. Data files are backed-up daily by an automated back-up program.  Hard 

copies of the runs are filed and retained indefinitely.  The laboratory LIMS 
system is backed-up daily by an automated back-up program.  

B. The same sample aliquot bottle is subsequently analyzed for dissolved 
organic carbon. Samples are then stored at room temperature until the data 
can be verified.  
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    13.  Revision Record 
 
The SOP will be revised and approved as changes are required.  A review will be 
performed no later than every two years from the last approval date and the SOP 
revised if necessary. 
 
Revision Date Responsible Person Description of Change 

1.0-1.3 Pre 03/16/2020 Hannah Ingleston 
All released prior to the addition of the 

revision record table. 

2.0 03/16/2020 Hannah Ingleston 

Updated to reflect requisition of new 
spectrophotometer, and any 

additions/deletions to analytical procedures 
created by instrument upgrade. Also some 

housekeeping and incidental edits.   

2.1 01/25/2022 Hannah Ingleston 
Updated with incidental edits and new QA 

officer. 

 


