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A.  Project Snapshot 
 

Project Number and Title: Water Quality Analysis Support for Massachusetts 
Volunteer Monitors – 11-12/319 
 
A1.  Project start date: November 30, 2011 
 
A2.  Date closed: June 30, 2013 
 
A3.  Basin and HUC 12 subwatershed: All of Massachusetts 
 
A4.  Segment and/or waterbody number(s): N/A 
 
A5.  Status of waterbody (Category 5, etc.): N/A 
 
A6.  Priority Pollutant(s) targeted: N/A 
 
A7.  Estimated Annual Pollutant removal (quantity, not percentage) 

  N: N/A 

  P: N/A 

  Sediment: N/A 

  Bacteria: N/A 

  Other: 

  Method of Determination: N/A 
 
A8.  BMPs installed, number and type: N/A 
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Descriptive Project Summary 
 

MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION 
 

SECTION 319 NPS PROJECT 11-12/319 
 
 

PROJECT TITLE: Water Quality Analysis Support for Massachusetts Volunteer Monitors   
NPS CATEGORY: N/A  
INVESTIGATOR: University of Massachusetts Amherst    
LOCATION:  Statewide 
 
DESCRIPTION: 
 

This project reinstated UMass Environmental Analysis Laboratory (EAL) analysis services to 
volunteers and others in the Commonwealth and provided free analysis of chlorophyll a and total 
phosphorus to citizen groups. 
 
After a couple of decades providing support to citizen groups who monitor their local surface 
water bodies, the (EAL) ceased this service due to staff departure, equipment failure, and lack of 
funding. Citizen groups were left with no option to have their samples analyzed for Total 
Phosphorus to the low level of detection prescribed by their Quality Assurance Project Plans 
(QAPP), and with less optimal options for their chlorophyll determinations.  
 
With funding from DEP’s 319 Program, the Water Resources Research Center –who runs the 
EAL—purchased a new spectrophotometer (Shimadzu UV-1800) and trained two staff 
(Elizabeth Finn and Marie-Françoise Hatte) to use this instrument for the analysis of chlorophyll 
a. Our staff spent several months refining the chlorophyll analysis method, and started offering 
free analyses in 2012 to volunteer groups who responded to our advertising of this service. We 
updated the analysis protocol for chlorophyll a and submitted it to DEP for formal approval, 
which was granted July 2, 2013.  
 
We also advertised our availability to help volunteer groups write a QAPP for their monitoring 
project. No group needed this service the first year of the project, and three groups requested 
help with their QAPP the second year. We are currently in communications with the Herring 
Ponds Watershed Association in Plymouth to update their QAPP for chlorophyll a monitoring, 
Farm Pond Advisory Committee for total phosphorus monitoring, and Friends of Lake 
Quannapowitt for chlorophyll a and total phosphorus monitoring. 
 
Next we turned our attention to total phosphorus and got training for Elizabeth Finn on the 
analytical method. We revised the method in accordance with DEP’s Quality Control team, and 
submitted it for approval, which was granted on 02/20/2013.  
 
In 2012, we performed 30 analyses for 3 volunteer groups, (14 chlorophyll and 16 TP analyses) 
(see Table 1) and also started running chlorophyll analyses for the Upper Blackstone Project. 
One group, Citizens Restoring Congamond in Southwick, MA, requested 30 TP sample bottles in 
2012, but never returned any samples.  
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Table 1: Volunteer Group Samples Analyzed in 2012 
Date Group TP Chlorophyll Total 

6/5/2012 FOLQ   2   
6/5/2012 LSWA   1   

8/10/2012 FOLQ   4   
8/10/2012 LSWA   2   
10/5/2012 FOLQ   2   
10/5/2012 LSWA   1   

11/16/2012 LSWA 2     
11/16/2012 LSWA 4     
11/16/2012 NRWA 10     
11/16/2012 FOLQ   2   
  Total 16 14 30 

FOLQ = Friends of Lake Quannapowitt, Wakefield, MA 
LSWA = Lake Singletary Association, Sutton, MA 
NRWA = Nashua River Watershed Association, Groton, MA 
 
In 2103, we received responses from 8 volunteer groups to our offer sent to 50 groups regarding 
free TP and chlorophyll analyses and QAPP assistance (see Table 2). Webster Lake Association 
decided that they would be unable to do the testing this year, so withdrew their request for 
analyses, making the count down to 7 groups for 2013. We will offer them a total of 70 analyses, 
10 samples each for each group. It has not been determined as of this writing how many TP 
analyses vs. chlorophyll analyses will be performed. 
 
Table 2: Volunteer Groups Requesting EAL Analyses in 2013 
Charles River Watershed Association, Weston, MA 
Farm Pond Advisory Committee, Sherborn, MA 
Friends of Lake Quannapowitt, Wakefield, MA 
Herring Ponds Watershed Association, Sagamore Beach, MA 
Lake Singletary Association, Sutton, MA 
Lake Wyola Association, Shutesbury, MA 
Nashua River Watershed Association, Groton, MA 
Webster Lake Association, Webster, MA 

 
Once our TP method was finalized, we prepared our application to DEP for official certification 
of our laboratory for the analysis of Total Phosphorus. The application went to the Director, 
Laboratory Approval Program, Massachusetts Department of Environmental Protection on May 
29th with payment of $920.00. On July 8, 2013 we received the administrative review , which 
pointed out a couple of minor problems which we will address immediately and resubmit once 
the issues are resolved. There will then be a technical review (can take up to 48 days), contingent 
upon passing the analysis of at least two Performance Test samples (at least one month apart). 
We therefore do not anticipate receiving official certification before 2014, but plan to continue 
working on this deliverable after the end date of this project until certification is obtained. 
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We also re-wrote a QAP for the EAL and submitted it for approval to MassDEP, which was 
granted on July 8, 2013.  
 
 
 
C.  BMPs.  Repeat this information as many times as required to report on each BMP 
implemented.  Refer to the Key to learn more about the information that is required. 
  
No BMPs were installed as part of this project. 
 
D. Lessons Learned 

Many of the established watershed groups already have an approved QAPP in place for total 
phosphorus. Chlorophyll a was not commonly included in many QAPPs. Because the 
chlorophyll samples are essentially pre-filtered water samples – the lab receives only the 
filters – more care and explanation of the chlorophyll sampling process was needed, and thus 
provided.  
 
Richard Chase of the DEP Central Regional Office was extremely helpful by providing 
guidance on the updating of the SOPs and by providing quality control samples to test the 
accuracy of the total phosphorus method. We also have a plan to run chlorophyll samples this 
summer in conjunction with MassDEP to compare our results. 
 
The lab certification process is a lengthy one, but we anticipate improving our lab services as 
a result of our effort to become certified for TP analyses. 
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Attachments 
 
Map of location of groups participating in the free analyses part of this project: 
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Contract budget (Scope of Work Attachment B) 
See also attached Reporting Budgets Spreadsheet. 
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Deliverable 1.1: Updated and approved lab QA plan and SOPs for TP and chlorophyll 
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1.0 Overview 
This procedure describes how to perform laboratory analysis of a water sample for 
Chlorophyll a. The estimated low level detection limit (MDL) is 1 µg/l. 

Chlorophyll samples are provided as material filtered on a Whatman GF/F filter 
0.7µm), folded, dried and wrapped in a labeled aluminum foil sheet. 

The method followed is described in Standard Methods, 20th edition as method 
10200H. 

2.0 Equipment List 
• Tissue grinder or Mortar & pestle — glass & glass, glass and Teflon, or 

ceramic (60 mL) 

• Centrifuge tubes with caps — 15 ml conical bottom to fit centrifuge, scribed 
line at either 15 ml. Snap-on caps provide a wider mouth. Calibrated tubes are 
very expensive. Disposable tubes work as well but must be calibrated 
carefully to 15 mL. A small file or Dremel tool with cutting disk can be used 
to mark the tubes. Each tube should be calibrated using an accurate pipette or 
small graduated cylinder. 

• Squeeze bottle for 90% acetone. 

• 10 or 15 mL graduated cylinder. 

• 90% acetone, reagent grade acetone diluted with distilled or deionized water. 
Acetone is a hazardous material; avoid contact and dispose of properly. 

• Powder funnel to fit in the centrifuge tubes with a little room for air to escape 
when a liquid is poured through the funnel. 

• Test tube holder for the centrifuge tubes. 

• Centrifuge capable of 500 Gs. Typically, centrifuges with angled tube holders 
will not develop enough centrifugal force. Only those holders that permit the 
tubes to spin horizontally should be used. 

• Refrigerator where samples may be steeped for at least 24 hours in the dark. 

• Spectrophotometer with 2 nm or smaller resolution and capable of making 
readings at 665 and 750 nm, also preferably able to hold at least a 5 cm cell, 
(we use a Shimadzu UV1601). 

• Concentrated HCl and eye dropper. 

• Calculator or computer. 

 

3.0 Safety 
3.1 The University Department of Environmental Health and Safety is responsible for 

general safety regulations on campus. Our laboratory personnel is responsible for 
safety activities within the lab itself. Required safety information is readily 
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available in the lab in a notebook provided by Environmental Health and Safety. 
Right to Know (111F Mass. General Law) is posted on the inside of the lab door. 

3.1.1 All hazardous materials are safely stored in appropriate cabinets (organics, 
acids and bases are separate). All lab personnel are trained in safe 
laboratory practices including the use of safety equipment. Supplies of 
safety equipment and clothing are kept in stock.  

3.1.2 All hazardous wastes are disposed of in accordance with state and federal 
law and a separate covered container for glass or other sharp wastes is 
kept. The person responsible cleans up all spills immediately. Medical aid 
is provided for injuries and all serious accidents and injuries are reported 
to the Environmental Health and Safety Office. 

3.1.3 The following schedule is used for safety checks:   

a) Annual checks: University Department of Environmental Health and 
Safety will check flow rates in the fume hoods, test fire alarms, check 
pressure in fire extinguishers and test personnel showers. 

b) Semi-annual checks: Check supplies of pipet bulbs, bicarbonate for acid 
spills, plastic gloves, goggles, aprons, and contents of the first aid kit for 
gauze, bandages and antiseptics. Test operation of eye wash stations. 
Results of these tests are recorded in the laboratory notebook. 

3.2 Personal Safety 

3.2.1 Eye and face protection must be worn in the laboratory when there is a 
potential for contact with hazardous chemicals or other agents (e.g., non 
ionizing radiation, biohazardous materials, flying objects). All protective 
eye and face wear meet American National Standards Institute ANSI Z 
87.1, 1989 standards. 

3.2.2 Laboratory coats and shoes (not open sandals) are worn when performing 
laboratory work. Coats, aprons and gloves are removed when leaving the 
laboratory. Gloves are be replaced immediately if they are contaminated 
or torn. In situations involving extremely hazardous chemicals, double 
gloves are used. Gloves are carefully selected for their degradation and 
permeation characteristics to provide proper protection. 

3.2.3 All work with corrosive, flammable, odoriferous, toxic or other dangerous 
materials is conducted only in the properly operating chemical fume hood. 

4.0 Sample handling protocol 
4.1 After following the Standard Operating Procedure Lakes-8 For Chlorophyll a 

(Massachusetts Water Watch Partnership, Amherst, MA 2001), the samples are 
delivered to the laboratory.  
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4.2 Samples are logged in and placed in the freezer immediately upon arrival at the 
laboratory. 

4.3 Samples are analyzed within 21 days. Results include qualifiers for any improper 
sample preservation that may have taken place. 

5.0 Analytical Procedure 
This analysis uses hazardous substances; observe all laboratory safety protocols. 
Wear appropriate safety gear – e.g. Latex or latex alternative gloves, safety glasses, 
and lab coat.  See Section 3. 

5.1 Preparation of Samples 
Solutions: 90% Acetone Solution (10% Deionized Water) in a squirt bottle  

It is very important that exposure of the pigment to light be minimized. The 
grinding should be done in subdued lighting, if possible. Transport of 
samples should be done quickly or shaded against light. Avoid full daylight. 
Steeping must be done in the dark. During spectrophotometric readings, samples 
waiting for measurement should be kept in the dark. It is suggested that samples 
be placed in a box. 

5.1.1 Grinding 
a. Record all data that is listed on the sample container label and record the 

number of the centrifuge tube to be used for the sample. This includes 
sample ID, date collected, and amount of water filtered. 

b. Remove the filter from the aluminum foil wrapper. It should be folded in 
half. Do not unfold the filter.  Record the appearance of the filter. 

c. Using a ceramic mortar and pestle, place folded filter in bottom of the 
mortar. 

d. Add 6 to 7 mL of 90% acetone and begin grinding. If you use more 
acetone, there is a danger of exceeding the 15 mL limit in the centrifuge 
tubes. This volume must be exact exact volume not needed in this step, 
however. If you use less than 6 mL, the difficulty of pouring the slurry 
into the funnel without leaving significant residue behind increases. The 
filters should be ground until they are a fine slurry of glass fibers. Chunks 
of filter should be ground further.  

e. Ready the centrifuge tube (double check that the tube number agrees with 
that already written on the lab sheet) and funnel.  

f. Pour the contents of the mortar into the centrifuge tube. The trick is to 
pour the contents of the mortar fairly quickly into the center of the funnel. 
However, if the funnel is placed in the centrifuge tube so that air cannot 
escape around it, an air lock will occur and liquid sample will possibly be 
lost. Using as little as possible 90% acetone from the squeeze bottle, rinse 
the pestle, mortar and funnel of all filter fibers, in that order and pouring 
from one to the other to minimize rinse volume. Be very careful to 
minimize rinsing so that the 15 mL volume in the centrifuge tube is not 
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exceeded. (If a mistake occurs, corrections can be made later, but with 
additional trouble.) 

g. Bring the level of liquid in the centrifuge tube exactly to the scribed mark 
(15 mL) by carefully adding acetone from the squirt bottle. If some filter 
material is on the sidewalls of the mortar or on the pestle, wash carefully 
with a few more milliliters of acetone and transfer into centrifuge tube. 
Cap the tube and place sample into the refrigerator or into a dark, covered 
box as they are ground so that samples are not exposed to light for 
significant amounts of time.  Note time when sample is placed in 
refrigerator. 

h. Rinse mortar, pestle and funnel with acetone. Acetone is a hazardous 
material; it should not be disposed of in the sink. Acetone should be 
disposed of following the protocols outlined in the Laboratory Health and 
Safety Manual (UMass EHS 2000). 

i. Repeat process for other samples. 

5.1.2 Steeping 
Place samples in refrigerator at 40° F and in the dark overnight. The 
minimum steeping time is 2 hours. 8 to 12 hours steeping time is 
preferable. 

5.1.3 Centrifugation 
a. Remove only the number of samples that centrifuge will hold in one batch 

from the refrigerator. Carefully slosh the liquid slightly around the upper 
part of the tube to rinse any filter fragments into the liquid. Install tubes in 
the centrifuge. Make sure that there is even distribution of mass in the 
centrifuge.  This may require placing centrifuge tubes with 15 
milliliters of water into the empty slots of the centrifuge if there are an 
odd number of samples. 

b. Centrifuge at 500 Gs for 10 minutes. When the centrifuge has stopped, 
remove each tube and carefully slosh the liquid to rinse glass fibers from 
the sidewalls into the liquid.  

c. Centrifuge for an additional 10 minutes. 

d. Remove tubes from the centrifuge. Tubes may be returned to the 
refrigerator while another centrifuge batch is prepared, but must be kept in 
the dark. 

5.2 Preparing the Spectrophotometer 
5.2.1.1 Start the spectrophotometer and wait 5 minutes for the self-

diagnostic program to run. Allow the spectrophotometer to “warm 
up” for 20 minutes prior to beginning the analysis. 

5.2.1.2 Fill the two 5 cm cells with reagent blank (90% Acetone solution). 

5.2.1.3 Press F4 to connect the spectrophotometer to the computer. 
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5.2.1.4 On the computer, open the UVProbe program. 

5.2.1.5 On the “Instrument” tab near the bottom left of the screen, right 
click and press “activate” 

5.2.1.6 Press Connect 

5.2.1.7 Press File, then Open. 

5.2.1.8 Look in the “Methods” folder and press “Chlorophyll”. 

5.2.1.9 Press Open. You should now have the spectrophotometric 
absorbance readings at 750 nm, 665 nm, and 664 nm. 

5.2.1.10 Now save this page in UVProbe by pressing “Save As” and 
naming your data sheet, preparing it for the new data. 

5.2.1.11 With the (2) 5cm reagent blank cells in the instrument, press “Cell 
Blank”. 

5.2.1.12 Verify that reagent blank shows no absorption by typing in “blank” 
in the Sample ID section of the Sample table and click “Read 
Sample.” If it does show absorption, then press Autozero. The cells 
must be impeccably clean for each and every measurement. Wipe 
the outside optical surfaces softly with a lint free tissue before each 
reading. Care in filling the cells will minimize the problem. 

5.2.1.13 Appropriately dispose of the acetone used for the blank. 

5.3 Analyzing Samples 
5.3.1 Carefully decant the acetone-extracted pigment in the centrifuge tube into 

the spectrophotometer cell without disturbing the sediment at the bottom 
of the tube. Be sure that the level of liquid in the spectrophotometric cell is 
well above the light path, i.e. the cell is filled to the neck of the filling 
ports. 

5.3.2 On the computer, in UVProbe, Sample Table, type in your Sample ID. 

5.3.3 Press “Read Sample” to make a spectrophotometric absorbance reading at 
750 nm, 665 nm, and 664 nm. The absorbance values will be recorded in 
the program. *Do not exceed an absorbance of 1.0 for your 665 readings. 
If you do, dilute the sample by an exact amount and filter less sample the 
next time. If the sample is diluted, be sure to compensate for this in the 
calculation step. Samples with readings below 0.1 absorbance units will 
not be reliable. Record results. 

5.3.4 With the current sample still in the spectrophotometer, the next sample ID 
in your Sample Table should be “Sample ID_A” denoting whatever name 
you choose for your sample ID_Acidified. 

5.3.5 Add two drops of concentrated (1N) HCl.  
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5.3.6 Press “Read Sample” to make a spectrophotometric absorbance reading at 
750 nm, 665 nm, and 664 nm. This will give you your “sample acidified” 
reading. 

5.3.7 Properly dispose of the sample and rinse the cell with 90% acetone. 

5.3.8 Analyze the remaining samples in the same manner. 

5.3.9 After the last sample, press Save, then Disconnect.  

5.3.10 Clean cells and fill with deionized water. 

5.4 Results 
The following must be known exactly for the calculation of chlorophyll and 
phaeophytin:  

• Absorbance at 665 nm, 664 nm, and 750 nm. Please note: 
o “na” indicates “non-acidified sample” 

o  “a” indicates “acidified sample” 

• Volume of sample filtered 

• Volume of the sample in the centrifuge tube (15 mL) 

• Path length of the spectrophotometric cell (5 cm) 

• I.D. number of the sample (centrifuge tube number) that relates to 
where and when the sample was collected. 

a. Subtract the 750na nm absorbance from the 665na absorbance to get the 
665nacor (corrected) absorbance value; subtract the 750a from the 665a 
absorbance to get the 665acor (corrected) absorbance value. 

b. Calculate chlorophyll by the following formula (SM 10200H, APHA 
1998): 

Chl a = 11 x 2.43 x (665nacor  - 665acor) x (volume extracted (mL))/((volume filtered (mL)/1000) x (cell 
path length)) 

c. Calculate phaeophytin by the following formula (SM 10200H, APHA 
1998): 

Pheo a = 11 x 2.43 x ((1.7 x 665acor - 665nacor) x (volume extracted (mL))/((volume filtered (mL)/1000) 
x (cell path length)) 

d. where 665nacor is the corrected non-acidified absorbance and 665acor is 
the corrected acidified absorbance; volume filtered and volume extracted 
are in milliliters. Volume extracted will be 15 mL. 

e. Write the calculated values for chlorophyll a and phaeophytin a on the lab 
sheets 

6.0 Quality Control 
6.1 General Quality Control Procedure 
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The accuracy of the sample measurements will be determined by comparing the 
concentration of chlorophyll check samples (Turner Design, Inc.) to the calculated 
concentration. The check sample values should fall within 20% of the standard 
calibration readings. If this level of accuracy is not met then the source of the 
error must be identified before further analyses are done. If the project data 
objectives allow it, a larger percent error may be acceptable. 

6.2 Laboratory Blanks 
A laboratory blank is the first and last filter extracted of a sample set. The 
laboratory blank is made by running 500mL deionized water through a.7μ glass 
fiber filter, folded in half, air dried according to MWWP protocols, and frozen 
until use. It is used to check for contamination of the reagents or apparatus. This 
laboratory blank filter is extracted and analyzed similarly to a sample filter. If the 
sample value is greater than 1 μg/L then the samples for that day must be re-run 
or their data annotated and judgment made as to whether the data objectives are 
still met. One laboratory blank will be run through the spectrophotometer at the 
beginning of the analysis session followed by a second after all other samples 
have been analyzed. 

6.3 Duplicate Samples 
One duplicate sample must be run for every ten samples analyzed. The duplicate 
sample is split from the same field sample bottle. Otherwise, it is treated the same 
as the other samples in the batch. The split sample is considered a lab duplicate, 
since it results in a duplicate filter for analysis.  Field duplicates using separate 
sample bottles are also recommended. These are the responsibility of the sampler 
and will be treated as a normal sample. 
The precision for these samples will be determined by calculating their relative 
percent difference (RPD). 

RPD= (sample- duplicate)/(average of sample and duplicate)*100.   
The RPD should not exceed 20%. 

 

7.0 Reporting 
7.1 Results of Chlorophyll a analyses are recorded and calculated in an excel 

spreadsheet. 
7.2 Results are presented in a table that includes the Sample ID, the Chlorophyll a 

value, the Phaeophytin a value, and the Total Chlorophyll a (Chl a + Phaeo a), 
unless a different format is requested. 
 

Site ID Date 
Sampled 

Chlorophyll a 
(μg/L) 

Phaeophytin a 
(μg/L) 

Total Chlorophyll a 
(μg/L) 
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7.3 Results that have values less than 1 μg/L are considered to be below the detection 
limit and are labeled “BDL”. 
 

8.0 Interferences 
8.1 High concentrations of humic acids can cause interference because they fluoresce 

at the same wavelengths as the chlorophyll a.  Other substances that fluoresce in 
the red region of the light spectrum may interfere with chlorophyll a 
measurement. 

8.2 Phaeophytin a (a degradation product of chlorophyll a) and chlorophyll a are 
measured at similar wavelengths. This can result in an overestimation of 
chlorophyll a measurement if you are using the acidification method for 
chlorophyll a analysis. A correction formula is used to adjust for this problem. 
These formulas are provided in Standard Methods (American Public Health 
Assoc., 1981).   
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9.0 Overview 
 

This procedure describes how to perform laboratory analysis of a water sample for Total 
Phosphorous. The estimated low level detection limit (MDL) is 8.2 ug/l. 

 
 

10.0 Equipment List 
 

___   Acid-washed glassware and pipettes 
___   100mL capacity, digestible, screw top sample tubes 
___   Autoclave 
___   Spectrophotometer; Shimadzu model UV-1601 with optically matched 5 cm  
         path length cells 

 
 
11.0 Safety 

11.1 The University Department of Environmental Health and Safety is responsible for 
general safety regulations on campus.  Our laboratory personnel are responsible 
for safety activities within the lab itself.  Required safety information is readily 
available in the lab in a notebook provided by Environmental Health and Safety.  
Right to Know (111F Mass. General Law) is posted on the inside of the lab door. 

11.1.1 All hazardous materials are safely stored in appropriate cabinets (organics, 
acids and bases are separate), train all lab personnel in safe laboratory 
practices including the use of safety equipment, and keep supplies of 
safety equipment and clothing in stock.  

11.1.2 All hazardous wastes are disposed of in accordance with state and federal 
law and a separate covered container for glass or other sharp wastes is 
kept.  All spills are cleaned up immediately by the person responsible.  
Medical aid is provided for injuries and all serious accidents and injuries 
are reported to the Environmental Health and Safety Office. 

11.1.3 The following schedule is used for safety checks:   
a) Annual checks: University Department of Environmental Health and 
safety will check flow rates in the fume hoods, test fire alarms, check 
pressure in fire extinguishers and test personnel showers. 
b) Semi-annual checks: Check supplies of pipet bulbs, bicarbonate for acid 
spills, plastic gloves, goggles, aprons, and contents of the first aid kit for 
gauze, bandages and antiseptics.  Test operation of eye wash stations.  
Results of these tests are recorded in the laboratory notebook. 

11.2 Personal Safety 
11.2.1 Eye and face protection must be worn in the laboratory when there is a 

potential for contact with hazardous chemicals or other agents (e.g., non 
ionizing radiation, biohazardous materials, flying objects.) Please note that 
all protective eye and face wear should meet American National Standards 
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Institute ANSI Z 87.1, 1989 standards. 
11.2.2 Laboratory coats and shoes (not open sandals) should be worn when 

performing laboratory work. Coats, aprons and gloves should be removed 
when leaving the laboratory. Gloves should be replaced immediately if 
they are contaminated or torn. In situations involving extremely hazardous 
chemicals, double gloves are recommended. Gloves should be carefully 
selected for their degradation and permeation characteristics to provide 
proper protection. 

11.2.3 All work with corrosive, flammable, odoriferous, toxic or other dangerous 
materials shall be conducted only in a properly operating chemical fume 
hood, gas cabinet, or glovebox. 

 
 

12.0 Sample handling protocol 
 

12.1 Samples will be frozen and transported to the laboratory, frozen, in light-blocking 
polyethylene bottles. 

12.2 Samples will be logged in and placed in the freezer immediately upon arrival at 
the laboratory. 

12.3 Samples will be analyzed within one year or less according to the needs of the 
project. 

12.4 Results will include qualifiers for any improper sample preservation that may 
have taken place. 
 

 
13.0 Analytical Procedure 

 
13.1 Preparation of Samples 
 

13.1.1 Thaw frozen samples in a warm water bath. 
13.1.2 Shake each sample upside down to suspend solids immediately prior to 

pouring any/all aliquots when sub-sampling. 
 

13.2 Digestion Tube Preparation 
13.2.1 Wash in hot water only, rinse with distilled water. 
13.2.2 Acid wash in 50%HCl. 
                Dip the test tube mouth in the acid after pouring the acid out. 
13.2.3 Rinse 3 times in distilled, once in deionized water.  

 
13.3 Preparation of Reagents 
This analysis uses hazardous substances; observe all laboratory safety protocols. Wear 
appropriate safety gear – e.g. Latex or latex alternative gloves, safety glasses, and lab coat.  
See Section 3. Acid wash any glassware, lids, stirrers, and balanceware that comes into 
contact with the reagents, their components, or the samples. 
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13.3.1 Solutions 
 

13.3.1.1 Persulfate: Make a scoop out of a piece of disposable pipette tip. It 
should deliver 0.3-0.35 g of powdered Potassium Persulfate. 
Sodium persulfate is also acceptable. 

13.3.1.2 Phosphorous Process Pre-mix: Dissolve 3.75g Ammonium 
Molybdate and .085g Antimony Potassium Tartrate in 42mL 
concentrated Sulfuric acid and  an approximately equal volume of 
deionized water. Allow to return to room temperature and dilute 
SLOWLY to 500mL with deionized water. Refrigerate until 
needed. This Pre-Mix is stable for several months. 

13.3.1.3 Ascorbic acid solution: Dissolve 2.7g Ascorbic acid in 50 mL 
deionized water for every 50mL total ascorbic acid solution 
required for the size of the run. This solution is not stable. Make 
fresh for each run. 

 
13.3.2 Mixed reagents 
 

13.3.2.1 Mix 4 parts premix to 1 part ascorbic acid solution. Total volume 
will be (#samples +5) x 3mL.  

13.3.2.2 Allow to sit on magnetic stirrer for ½ hour prior to use. 
 

13.4 Preparation of Standard, 10ppm PO4 Solution 
 

13.4.1 Dilute commercially available 1000ppm as PO4 solution to 10ppm using 
reagent water. This will be the standard solution.   

13.4.2 30 mL of deionized water will be the Blank (0) standard 
13.4.3 Pipette .5 mL of standard into 30 mL of deionized water for a total of 30.5 

mL.  to produce a 54µg/l standard 
13.4.4 Pipette 1 mL of standard into 30 mL of deionized water for a total of 31 

mL.  to produce a 108.7 µg/l standard 
13.4.5 Pipette 2.5 mL of standard into 30 mL of deionized water for a total of 

32.5 mL. to produce a 250.8 µg/l standard. 
13.4.6 Pipette 5 mL of standard into 25 mL of deionized water for a total of 30 

mL. to produce a 535 µg/l standard. 
    

13.5 Blanks 
13.5.1 Blank samples will be made with deionized water and carried through the 

entire procedure. These will be run at the beginning and the end of the run 
to check for contamination. 

 
13.6 Preparing Samples for Digestion 
 

13.6.1 Arrange samples in a logical order and enter identities into a logbook. 
13.6.2 Rack the blank and standard tubes to bracket the samples. 
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13.6.3 Shake each sample well. Pipette totally 30mL of sample from sample 
bottle, 10 mL each pipette. Swirl/shake well before each time to suspend 
solids. 

13.6.4 After each transfer, rinse the pipette 2 times in distilled water and 1 time 
in deionized water. 

13.6.5 Carry standards and blanks through this process as well. 
13.6.6 Add one drop of phenolphthalein to each tube. Swirl and look for a pink 

color. 
13.6.7 To any tubes which show a pink color, add enough drops of 5N sulfuric 

acid to just barely discharge all pink color. This occurs infrequently and 
the number of drops needed should be noted in the logbook. 

13.6.8 Add to each tube, including blanks and standards, 1 scoop equal to .3g of 
dry Potassium Persulfate.  

13.6.9 Loosely cap all tubes. 
 

13.7 Digesting Samples 
 

13.7.1 Check to see that all tubes are loosely capped.  
13.7.2 Put sample tubes carefully in steel buckets that will fit in the autoclave 

being used. All tubes should be very nearly vertical. Rinse and fill 
autoclave with distilled water just to the level of the rack.  

13.7.3 Turn on. Allow to preheat. 
13.7.4 Put samples in autoclave, place inner lid on top of tubes to keep caps in 

place. 
13.7.5 Cover, and start tightening screws in pairs. Allow autoclave to vent for 20 

minutes. 
13.7.6 Close the pressure vent. After another 10 minutes, finish tightening 

screws. Pressure should begin to build immediately. 
13.7.7 The samples should digest at 15lb/sq. inch of pressure for 40 minutes. 
13.7.8 Cock the pressure release and allow to return to ambient pressure. 
13.7.9 Remove sample bucket with tubes and rinse the outside wall of the sample 

tubes with cold tap water to return to ambient temperature. 
 
 
 

13.8 Preparing the spectrophotometer 
 

13.8.1 Power on. Instrument will warm up and go through a self-diagnostic 
program. 

13.8.2 Flush and fill both cells with deionized water. Clean thoroughly with a 
lint-free lens cloth. Replace cells in holders. 

13.8.3 Go through the following keystrokes: 
 

F1- baseline correction 
MODE 
F1- parameters 
F2- set 
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Phosphorous method 
ENTER 
START/STOP- to measure 
AUTOZERO- to bring to zero absorption 
START/STOP- repeat autozero until absorption reads 0.0000. 
 
When using this instrument, clean cell windows of ANY dust, smudges, moisture, etc. before each 
measurement. The slightest trace of dirt will give an incorrect result. Sample level in the cell must be even 
with the shoulders of the upright tubes. 

 
13.9 Analyzing samples 
 
Wear appropriate safety gear when handling hazardous materials. 
 

13.9.1 Add one more drop of phenolphthalein indicator to each digestion tube. 
13.9.2 Add 500uL Sodium Hydroxide 5N to each tube. Swirl vigorously. The 

color should just turn pink. If not, continue adding drops, one at a time 
until liquid remains slightly pink. 

13.9.3 Add 3 mL Mixed Reagent to the first tube from an acid-washed pipet. 
Note time. 

13.9.4 Addition of reagent will be in 2-minute intervals, and the elapsed time 
between addition of reagent and reading in the spectrophotometer will be 
21 minutes. Therefore, if the first tube is set up at 2:00, it will be read at 
2:21, and the next tube will be set up at 2:02 to be read at 2:23. Record 
start/end times in the logbook.  

13.9.5 Rinse pipet between samples with deionized water to prevent 
contamination. 

13.9.6 To fill the spectrophotometer cell with the first sample, remove it carefully 
from its holder and pour out the deionized water that was used to calibrate 
the instrument. Rinse with a small amount of sample- it should be the first 
blank- then fill. Align cell with the same orientation for each reading. 

13.9.7 To read sample, press START/STOP on the spectrophotometer and record 
absorbance in logbook. 

13.9.8 After each sample, flush for 10 seconds with distilled water at tap 
pressure, flush quickly with deionized water from a squeeze bottle, then 
rinse with a small amount of the next sample to be analyzed.  

13.9.9 Log results in a permanently bound logbook.  
 
 

14.0 Quality Control 
 

14.1 General Quality Control Procedure 
 

14.1.1 Standard calibration curve calculations will be checked with an Outside 
Check made from a different source of phosphate standard and diluted to 
approximately the middle of the calibration range. Tolerance for the 
Outside Check is +/- 10%. 
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14.2 Duplicate samples 
 

14.2.1 One duplicate sample must be run for every ten samples analyzed. The 
duplicate sample is split from the same field sample bottle. Otherwise, it is 
treated the same as the other samples in the batch. 

14.2.2 Field duplicates are recommended. These are the responsibility of the 
sampler and will be treated as a normal sample.  

14.2.3 Tolerance is +/- 10% relative difference for duplicates.  
 

14.3 Laboratory-Fortified Samples [SPK] 
 

14.3.1 One SPK sample will be run for every ten samples analyzed. The SPK 
sample is split from the same field sample bottle, and a known quantity of 
phosphate is added to test for the presence of matrix interference. This 
quantity should be between 50% and 200% of the level expected to be 
present in the sample. Dilution effects will be corrected, and the percent 
recovery calculated using the formula: 
(SPK value -(original value *dilution))/SPK amount 

14.3.2 Tolerance is +/- 20% recovery for laboratory-fortified samples. 
 

 
14.4 Detection Limit Checks 
 

14.4.1 Four Detection Limit Checks will be run for each calibration. Dilute stock 
solution to 8.2 μg/L. Add 30ml of this solution to clean tube. Do the same 
for 3 more tubes. Take four Detection Limit Checks from this experiment 
and another 4 from the previous one, so that there are 8 in total. The 
standard deviation of the 8 values is then determined. Multiplying the 
standard deviation by 3 will give the calculated DL. 

 
15.0 Calibration & Results 

15.1 Absorbance of standard concentrations, when plotted, should result in a straight 
line. A calibration curve will be calculated from the following standards: Blank, 
53.5 μg/L, 108.7 μg/L, 250.8 μg/L and 544 μg/L.   

15.2 The resulting equation from the calibration curve will give the value for PO4 
concentration in μg/L. USEPA recommends that results should be reported as “P." 
To convert PO4 to P, divide by 3.07. 

15.3 The results will be reported down to the detection limit (DL). 
 

 
 

16.0 Interferences 
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16.1 Improperly taken samples, specifically, those containing solids such as excess 
sediment (that would not be present in a properly collected sample) will show 
positive error. Solid pieces of organic matter, if included in the digest, will 
produce an artificially high concentration of phosphorous in the digestate. 
Suspended sediment in the cell will scatter light and give a false high reading. 
Interferences can be reduced by removing large particles, but it is ultimately the 
responsibility of the field sampler to provide samples as free from sediments as 
possible, unless they are actually part of the representative sample (such as 
sediment-laden stormwater samples).  Analyzed TP samples shall ensure 
inclusion of the particulate fraction via sufficient sample mixing prior to the 
taking of any/all sub-samples.  Results should note the presence of any large 
organic materials that were present in the raw samples.   

16.2 Arsenates at concentrations as low as 0.1 mg/L, react with molybdate reagent to 
produce a blue color resulting in positive interference in colorimetric analysis at 
880 nm. 

16.3 Nitrite and hexavalent chromium interfere to give low analytical results at 
concentrations as low as 1.0 mg/L. 
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1. LAB ORGANIZATION 
 
The Environmental Analysis Laboratory (EAL) at the University of Massachusetts Amherst supports the 
research, education, and outreach roles of the University by providing chemical and physical analysis of 
water for public agencies, University researchers, and other clients.  
 
The EAL was created in 1984 by the Massachusetts Water Resources Research Center to assist the Acid 
Rain Monitoring Project by analyzing more than 40,000 ARM samples for a suite of 21 parameters. Since 
1988, the Lab has provided services to a wide range of off-campus and on-campus researchers.  Past 
clients include the U.S. Environmental Protection Agency, New England Interstate Water Pollution 
Control Commission, Greater Springfield Housing Program, Massachusetts Division of Fisheries and 
Wildlife, Massachusetts Department of Environmental Protection, Living Lakes Corporation, State of 
West Virginia, and a number of Universities and Colleges. The Lab is located on the first floor of the 
Goessmann Chemistry Building on the UMass Amherst. The core personnel of the EAL is listed below 
along with their responsibilities.  
 
1.1  Laboratory Manager: The Lab Manager is responsible for the day-to-day management 
of the EAL and also serves as the chief analyst. The Manager oversees methods development, standard 
operating procedures, and major equipment purchases, and ensures that the lab is able to handle the 
number of samples submitted while maintaining the accuracy and precision goals of the quality assurance 
plan. The Laboratory Manager also oversees all aspects of daily quality control in the lab including 
performing analyses, supervision of student laboratory technicians, and sample distribution. The Manager 
is responsible for the acceptance of samples received by the lab, security and documentation for chain-of-
custody samples, sample tracking, data validation, inspection and maintenance of laboratory notebooks, 
log books, and control charts. The Manager oversees the work of student laboratory technicians 
conducting sample analyses, including set up and calibration of instruments, recording batch and sample 
IDs, and checking for problems during runs. The Laboratory Manager reports analytical results to the 
laboratory’s clients and keeps records of all analyses. 
 
1.2  WRRC Director: In consultation with the Lab Director and Lab Manager, the WRRC Director is 
responsible for the overall program management, integration, and activities conducted by the EAL staff. 
This includes budget preparation, authorization of grants and allocation of resources. The WRRC 
Director, with the support of the WRRC Associate Director and Lab Director, is responsible for overall 
program direction and administration of the EAL. The Director is responsible for negotiations between 
outside contractors, state, and federal agencies and the University.  
 
1.2  Lab Director: The Lab Director is responsible for ensuring the overall quality of the EAL 
product. This includes periodic review of standard operating procedures, periodic review of reports from 
the Quality Control Officer, and assistance trouble shooting any analytical questions that arise. In 
addition, the Lab Director assist with strategic planning for the EAL, including helping identify future 
funding opportunities and community analytical needs. The Laboratory Director reports directly to the 
Center for Agriculture Director. 
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1.3  Quality Control Officer: The QC Officer has the responsibility to monitor the 
performance of the lab and ensure that the laboratory is meeting all of the required performance criteria. 
This includes summarizing results of both internal and external audits, performance evaluation samples, 
and reporting general laboratory performance on quality control checks such as conductivity checks. The 
QC officer must review the quality control for all data and approve release of the data from the lab. Each 
data report sent out by the QC officer will also be accompanied by appropriate data summarizing the data 
quality.  
 
1.4  Laboratory Technicians: Depending on the laboratory workload, the lab may employ 
lab technicians. These will usually be UMass undergraduate students interested in obtaining laboratory 
experience. Under the supervision of the Lab Manager, they will perform the analysis of samples, 
including set up and calibration of the instruments, recording batch and sample ids and checking for 
obvious problems (over calibration, poor accuracy on internal standards, spikes and duplicates, high 
blanks or contamination) during the run. Also included are responsibilities for cleaning, acid-washing, 
and rinsing of the glass and plastic-ware in the lab and entering all batch information for each run into the 
appropriate lab notebooks. 
 
1.5  Job Descriptions:  Job descriptions for the EAL staff are maintained by the University of 
Massachusetts and updated according to University rules.  
 
                                                     

Figure 1.1 Organizational Chart 
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Antioch University New England, 2011 

Paula Rees, Director, WRRC 
PhD, Civil Engineering & Operations 
Research 
Princeton University, 1997 

Marie-Françoise Hatte, Quality Control  
And WRRC Associate Director 
MS Forest Hydrology 
Penn State University, 1984 
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1.6  Equipment List 
 

 
• pH meters - Orion Research 940,  Beckman Coulter pH1410, Corning 101  

 
• Conductance – Oakton, Acorn Series Con6, 2008  
 
• UV-visible Spectrophotometer, Shimadzu UV-1800, 10 cm path length  
 
• Centrifuge – Damen/IEC Division, I.E.C. HN-S 

 
• Autoclave – All American No. 50x 

 
  

2. QUALITY ASSURANCE OBJECTIVES 
 
The data quality objectives are to provide contract agencies with data of known accuracy and precision 
for water samples within specified holding times. The EAL also provides summaries of data quality for 
each batch of samples as well as summaries of overall data quality. A batch is defined as a group of 20 or 
fewer samples analyzed with a single calibration. The specific types of data quality objectives are: 
 
2.1  Accuracy: Accuracy is determined by how close to the true or expected value the reported values are. 
Accuracy objectives for each of the analyses are shown in Table 2.1. 
 
2.2  Precision: Precision is determined by how close replicate samples or split samples agree with each 
other. Precision objectives for each analysis are shown in Table 2.1 
 
2.3  Detection Limits: Detection limits must be reported so that the lowest level of detection for each 
analysis is known. By comparing a result to the specified detection limit it can be reliably determined if 
the analyte is present. Detection limit objectives for each analysis are shown in Table 2.1 
 
2.4  Holding Times:  Each analysis must be completed on each sample within the specified holding time. 
This holding time starts from the time of sampling and may vary depending on the type of analysis. 
Holding times are listed in Table 4.1. 
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Table 2.1 EAL Data Quality Objectives  
Goals for minimum analytical detection limits, accuracy and relative precision of duplicates. 

Parameter Units Detection Limit Reporting Limit Accuracy* Precision* 

Alkalinity mg/L 0.25 0.25 10% 10% 

Chlorophyll µg/L 1 1 10% 20% 

Oxygen - dissolved mg/L 0.1 0.1 10% 10% 

pH pH --- --- +0.10 +0.05 

Phosphorus - total µg/L 2 2 15% 10% 
 

*Accuracy and precision for samples >10X the detection limit. 
 
 
3. GENERAL LABORATORY OPERATION 
 
3.1  Laboratory Training Requirements: All laboratory staff is required to attend a 2-hour 
Laboratory and Fire Safety Training through the University of Massachusetts’ Environmental Health and 
Safety Department.  The Laboratory Manager will train the analytical staff. Table 3.1 outlines the training 
program summary. 
 
Table 3.1: Training Program Summary 
Task and Type of Training Frequency of Training and by Whom 
Field sampling Project Manager 
Laboratory Safety Annually, University of Massachusetts office of 

Environmental Health and Safety 
Water chemistry analysis Immediately prior to initiation by Laboratory Manager 
Visual observation Immediately prior to initiation by Project Manager 
Data management As needed by Laboratory Manager and Project Manager 
Data interpretation As needed by Project Manager 
 
 
3.2  Reagents: Analytical reagent grade chemicals or certified standard solutions will be used 
for all analyses. Standard solutions are usually purchased as certified standard solutions from reputable 
chemical companies. Standards and standard check solutions are also prepared from analytical reagent 
grade dry chemicals. Chemical salts are dried at 120oC for a least 3 hours and weighed on a precision 
electronic balance. Primary standards are prepared by combining the weighted salt standard with reagent 
grade deionized water in class A glass volumetric flasks. Subsequent dilution of these standards are 
carried out with calibrated auto-pipettes and class A volumetric flasks. The auto-pipettes are calibrated by 
weighing replicate aliquots of deionized water on the analytical balance. All steps in the preparation of 
standards, including the date and technician's name are recorded in the instrument notebook. The new 
standard solutions are checked against the old standard solutions and the results recorded in the 
instrument notebook. 
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3.3  Analytical Electronic Balance:  A Mettler AJ100 electronic balance is used in the 
preparation of standard solutions from reagent grade dry chemicals. We check the calibration each time 
before use with Class S certified weights of 30mg and 10g. Each time the balance is used the results of 
the calibration are noted with the date and operator initials in the general lab notebook.  
 
3.34 Safety:  Laboratory safety is our primary concern and is prerequisite for stable, efficient 
operation of the lab. The University Department of Environmental Health and Safety is responsible for 
general safety regulations on campus. Our laboratory personnel is responsible for safety activities within 
the lab itself. Required safety information is readily available in the lab in a notebook provided by 
Environmental Health and Safety. Right to Know (111F Mass. General Law) is posted on the inside of the 
lab door. 
 All hazardous materials are safely stored in appropriate cabinets (organics, acids and bases are 
separate), all lab personnel are trained in safe laboratory practices including the use of safety equipment, 
and keep supplies of safety equipment and clothing in stock.  

All hazardous wastes are disposed of in accordance with state and federal law and a separate covered 
container for glass or other sharp wastes is kept. All spills are cleaned up immediately by the person 
responsible. Medical aid is provided for injuries and all serious accidents and injuries are reported to the 
Environmental Health and Safety Office. 
 The following schedule will be used for safety checks:   
  a) Annual checks: University Department of Environmental Health and safety will check flow rates in 
the fume hoods, test fire alarms, check pressure in fire extinguishers and test personnel showers. 
  b) Semi-annual checks: Check supplies of pipet bulbs, bicarbonate for acid spills, plastic gloves, 
goggles, aprons, and contents of the first aid kit for gauze, bandages and antiseptics. Test operation of eye 
wash stations. Results of these tests are recorded in the laboratory notebook. 
 
3.4  Reagent Water:   We use distilled water which is demineralized by a Vaponics water purification 
system. Ion exchange columns in the system are changed as required to maintain 1.0 µS/cm or less 
conductivity. Conductivity of the deionized water is checked each morning and recorded in the general 
lab notebook.  
 
3.5  Washing and Rinsing of Labware:   Glassware and plasticware will be washed in warm detergent 
solution and thoroughly rinsed, first with distilled water. Glassware and plasticware used for phosphorus 
analysis is maintained separately and never washed in detergent. Both glassware and plasticware (except 
for containers used for sampling for Nitrogen series) are acid rinsed in 1:1 HNO3 acid followed by 
distilled water, followed by 1:1 HCl acid followed by a distilled water rinse. Finally, all bottles and 
glassware are rinsed 3 times in demineralized reagent grade water. The conductivity of the final rinse 
from every tenth bottle is checked. If the conductivity is greater than 2 µS/cm the batch of bottles are 
rinsed again. Bottles are air dried and capped until needed. For chain-of-custody samples the bottles are 
immediately labeled and stored in a locked storage drawer and noted in the chain-of-custody notebook. 
 
3.6  SOPs with Dates of Last Revision 
Standard operating procedures for analysis are shown in Appendix A. Current copies of all SOPs are 
maintained in the lab and in the QA manager’s files. Each SOP is reviewed annually or sooner if needed 
and revised as changes in equipment or procedure are made. Revisions are signed by the QA officer. 
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4. SAMPLE COLLECTION, PRESERVATION, CUSTODY AND HANDLING 
 
Sample integrity is maintained by the use of appropriate containers, unique sample ID codes listed on 
sample labels, approved sample collectors, proper preservatives and storage for samples. In addition, our 
technicians are trained to avoid sample contamination in the lab by appropriate laboratory techniques (e.g. 
using clean glassware, pouring off sub-samples from sample bottles, and maintaining rigorous 
documentation). Specific procedures are discussed below. 
 
4.1  Sample Collector:  The EAL is an analysis laboratory and the staff at the EAL do not collect 
samples unless special requests are made. Our clients are responsible for sample collection by appropriate 
methods. The EAL will provide appropriate bottles (precleaned, and prelabeled) and preservatives, on 
request, along with appropriate sampling documentation and instructions according to the following 
protocol. The sample collector is responsible for following the appropriate sampling procedure and must 
fill out the documentation on the analysis request form, including Chain-of-custody, if required, and 
insure prompt preservation (see Table 6.1) and transportation to the EAL lab. Approved field methods can 
be found on the Massachusetts Water Watch Partnership’s website: 
http://www.umass.edu/tei/mwwp/protocols.html. 
4.2  Sample Receipt:  Upon arrival sample bottles are inspected for leakage, suspended solids or other 
unusual conditions and the samples are logged into a master log data file. First the sample is assigned a 
unique sample ID number, and the location, type, date and time of collection and analyses requested are 
recorded in the master log data file. The chain-of-custody (if required) is signed and filed, and the 
analysis request form is signed by the person receiving samples. Both the analysis request form and 
chain-of-custody form are filed in the laboratory.  
 
4.3  Rejection of Samples:  Samples taken for compliance purposes will be rejected if they were not 
collected by an approved collector as described above, or do not meet the criteria for containers, 
preservation, and holding times for certified analyses as specified in Table 4.1. Suspect samples (e.g. 
samples with unusual color, volume, sediment, or samples with loose caps) are received by the lab but are 
noted in the logbook and the Laboratory Manager is notified. The Laboratory Manager then calls the 
client for a new sample, such as in the case of chain-of-custody samples, or permission to proceed with 
the analysis if the condition of the suspect sample is adequately explained (e.g. a small volume was used 
deliberately). In either case the result is noted in the logbook and the sample is flagged (see data flags). 
 
4.4  Chain of Custody:  The Environmental Analysis Laboratory (EAL) will maintain chain-of-custody 
when requested. Upon request, sample bottles will be prepared, pre-labeled, and will be delivered to the 
sampler in a sealed container along with the analysis request form and the chain-of-custody document 
(see Appendix B for samples of the bottle label, chain-of-custody document, and analysis request form). 
 Upon collection and appropriate preservation, the sampler is required to record in indelible ink 
the required information on the sample label, the analysis request form and the chain-of-custody form. 
The sampler must indicate if he/she is a state approved sampler on the analysis request form and include 
his or her signature on both the chain-of-custody form and the analysis request form. Each person who 
accepts the samples must also sign for them on the chain-of-custody document, and must retain control of 
the samples to insure sample integrity until the samples are ultimately relinquished and signed over to the 
Laboratory Manager, or in his absence, an authorized laboratory technician. Samples can be delivered by 
registered mail with return receipt requested if the samples and documentation are enclosed in a secure, 

http://www.umass.edu/tei/mwwp/protocols.html
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sealed container which would indicate evidence of tampering. Such sealed containers must be inspected 
and evidence of tampering noted by the laboratory personnel in the logbook, then the package is opened 
and the chain-of-custody document signed and the samples are recorded in the logbook. The final signed 
chain-of-custody document is filed at the EAL laboratory and a copy of the form is sent back to the 
sampler. Once received by the laboratory the samples are stored, either in a locked box within the 
refrigerator, or in a locked desk drawer, depending on storage requirements. 
 Only the Laboratory Manager, or authorized technician will have access to the secure storage 
areas. Each time the samples are removed for analysis the time, date, sample ID number along with the 
analysis requested and technician’s name and signature are recorded in the chain-of-custody logbook. An 
appropriate subsample is taken and labeled and the original sample returned to the secure storage area 
while the technician immediately performs the analysis requested. When all requested analyses are 
finished and approved by the QA officer the Laboratory Manager destroys the sample and records the 
time and date and sample id number in the logbook with his signature. If at any time the requirements for 
chain-of-custody are not met the Laboratory Manager will note the irregularities in the chain-of-custody 
notebook, request new samples and request permission of the QA officer to destroy the suspect samples. 
An example of the chain-of-custody form is shown in Appendix B. 
 
4.5  Sample Records:  Records of sample receipt, record of custody, storage conditions and dates of 
sample analysis are also maintained by the Laboratory Manager. 
 
Table 4.1  Sample Containers, Preservatives and Holding Times 
Contaminant Preservative  Container1 Holding Time2 
Alkalinity Cool to 4oC P or G 14 days 
Chlorophyll a (filters) None Foil Fresh - immediately 

Frozen - 21 days 
Air-dried - 15 days 

Color 
(Spectrophotometric) 

Cool to 4oC P or G 48 h 

Conductivity Cool to 4oC P or G 28 days 
Oxygen-dissolved MnSO4, alkali-iodide 

Sulfuric or sulfamic 
acid 

G 8 hrs. 

pH   Cool to 4oC P or G (no head 
space) 

48 hours 

Phosphorus-total Frozen  P 12 months 
 
1Plastic (P) or glass (G) containers, cleaned as described previously. Plastic will be used unless otherwise requested. 
 

2In all cases samples will be analyzed as soon after collection as possible. 
 
 
5. CALIBRATION PROCEDURES 
 
The calibration procedure for all inorganic chemistry (except pH, see Section 7.8) uses a calibration blank 
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prepared with reagent grade deionized water. Overall linearity is checked annually on each instrument 
with the use of 3 standards and a calibration blank. In all cases certified stock standard solutions along 
with blanks are used. Response of the quality control check solutions (QCCS) are checked prior to the run 
and entered into the control charts and notes. Specific calibration procedures are described in the SOPs 
(Appendix A). 
 
 
6. ANALYTICAL PROCEDURES AND METHODS 
 
6.1 Sample Analysis 

 A list of analytical methods is given in Table 6.1. Unless otherwise stated the methods follow EPA 
guidelines and the instruction manuals for each instrument. The detailed Standard Operating Procedure 
(SOP) for each analyte is given in Appendix A. Holding times and detection limits generally follow EPA 
recommendations (see sections 2 and 4). General procedures are described here. The technician in charge 
of the analysis retrieves each sample batch (20 or less samples) and enters these into the analysis log 
along with QCCS samples, spike additions, blanks, duplicates and internal QC check solutions and 
detection limit QC solutions. Samples are digested, if required, and analyzed, according to protocols listed 
in Appendix A, Standard Operating Procedures. If samples are not digested for analyses other than pH, 
alkalinity, chlorophyll, and dissolved oxygen, then the turbidity must be measured and recorded in the lab 
notebook to insure all samples have less than the required 1 NTU (see Appendix A, SOP). Immediate 
checks on quality control for the batch are performed on the run by checking the measured concentrations 
against the expected values of the QCCS (see below). Any problems in the run (e.g. sample concentration 
exceeds standard operating range or other samples requiring reanalysis are flagged and noted in the 
logbook along with analysis time, date, and analyst's name). 
 
Table 6.1  Analytes and Methodology 
Parameter MCL 

mg/L  
Method   EAL SOP Date Approval Status & Date 

Alkalinity --- Potentiometric titration, 
EPA 310.1 

Rev. 0: 11/3/2001 Approved 11/28/2001 

Chlorophyll --- SM 10200H Rev. 0: 11/13/2001;  
Rev. 1: 7/1/2013 

Rev. 0 Approved 
11/26/2001; Rev. 1 
Approval Pending 

Color 15* EPA 110.3, SM 2120C   
Conductivity --- SM 2510B   
Oxygen - dissolved --- EPA 353.3 Rev. 0: 11/13/2001 Rev. 0 Approved 

11/26/2001 
pH 6.5-8.5*          Electrometric, EPA 150.1 Rev. 0: 11/3/2001 Approved 11/28/2001 
Phosphorus - total --- SM 4500-P E Rev. 1: 2/20/2013 Approved 2/20/2013 
 
Key: 
 SM = Standard Methods for the Examination of Water and Wastewater, 
    20th edition, A.P.H.A., A.W.W.A., W.P.C.F., 1998. 
 EPA = Methods for Chemical Analysis of Water and Wastes, EPA, 1999 
 * = Secondary Standard 
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7. INTERNAL QUALITY CONTROL 
 
7.1 Overview. Internal quality control procedures depend on the analysis. Generally these include the 
comparison of spike additions, blanks, duplicates and internal QC check solutions, and detection limit QC 
solutions with expected values. Table 7.1 summarizes the procedures used for internal quality control 
conducted by the EAL. The types of quality control samples are listed below. 
 
7.2  QCCS. The QCCS are standards prepared from a different source (a different chemical company) so 
that problems with purity or dilution are not duplicated in the calibration standards.  
 
7.3  Blanks:  Blanks are prepared from deionized water with only the necessary reagents added. The 
results of blank analyses should be within 2 times the detection limit. 
 
7.4  Matrix Spikes: The matrix spike is a small volume of concentrated standard solution added to an 
aliquot of a chosen sample. The volume of the spike is chosen to minimize dilution effects of the spike on 
the sample aliquot. The results of the analysis of this sample are compared to those expected from the 
aliquot of the original sample plus the spike addition.  
 
Percent spike recoveries are calculated from: 
 
 
       [Spiked sample]-[unspiked sample] 
 % spike recovery = __________________________________ X100 
        [amount of spike] 
 
 
If the result is not within 15% of the expected 100% recovery of the spike the analysis is suspended and 
two additional samples are spiked. If these do note pass the above test then the analysis is halted until the 
problem with the method is resolved, or the entire batch must be analyzed by standard additions as 
described in section 104C of Standard Methods (1980). All spike recoveries are noted in the notebook.  
 
7.5  Detection Limits:  Detection limit standards are dilute solutions prepared from stock solutions, with 
concentrations generally within 1 to 5 times the concentration of the calculated detection limit. The results 
of these solutions are compiled by the QC officer to obtain detection limits. Detection limits are 
determined as the one sided 99% confidence limit of a blank given the standard deviation of 7 detection 
limit standard solutions (based on Glaser et al., Trace analyses for wastewaters. ES&T 1981). The 99% 
confidence limit is calculated from: 
                  Detection limit = T* (s) 
where T =  3.143  (Student T value based on 6 DF and the 0.01 α level, one sided test) 
s = standard deviation of 7 DL samples. 
 
Detection limit objectives for each analysis are shown in Table 2.1. All results are reported down to the 
MDL levels. Accuracy and precision goals are also  listed in Table 2.1.  
 
7.6  Split Sample Duplicates:  Split sample duplicates are prepared by taking an aliquot from a randomly 
chosen sample and analyzing it as a regular sample. The error between the sample and duplicate is 
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recorded and plotted on the control charts.  Results falling outside the limits of Table 4.1 or outside the 
control limits of the control chart are noted in logbook and appropriate action is taken. 
 
7.7  Control Charts:  Data for QCCS, spike recoveries and duplicate precision are plotted individually 
on control charts as each batch is completed. A batch whose value on the control chart lies outside the 
warning limits (95% Confidence Interval) serves to warn the analyst to recheck the procedure. A QCCS 
outside the control limits (99% Confidence Interval) requires that the analyst immediately stop the 
analysis, recalibrate and rerun the batch. The 99% two sided confidence intervals are calculated from: 
 
    X + T*(s/%n) 
 
where X = mean 
T = student T value based on n-1 DF and the 0.01 α level, (two sided test). 
s = standard deviation 
n = number of samples 
 
 
For any QC sample that falls outside the 99% control limits the appropriate data flags must set for all 
samples in the batch, the problem noted in the logbook and corrective action must be taken by the 
supervisor.  
7.8   QC for pH and Alkalinity:  pH and alkalinity measurements by their nature do not have a 'detection 
limit', and normal QC tests such as blanks and spikes are not run. Instead, the pH meter is standardized by 
certified pH 7 buffer and the slope adjusted with a certified pH 4 buffers. QC checks are made as listed in 
Table 7.1 and detailed in Appendix A, Standard Operating Procedures. 
 
  
Table 7.1  Batch Quality Control Checks 
  Unless otherwise noted, each QC check is run once per batch of no more than 20 samples. 
 

Parameter or Method QC Check Control Limits Corrective action 

Alkalinity, pH 1. Titrant standardization cross-check. 
Once per month. 

1. Relative difference <5%. 1. Restandardize titrants. 

 2. Electrode calibration (Nernstian 
response check). Once per month. 

2. Slope = 1.0± 0.05. 2. Recalibrate or replace 
electrode. 

 3. pH QCCS (pH 4 and 7) analysis. 
Once per batch. 

3. pH 4 = 4.00± 0.05. 
   pH 7 = 7.00 ±  0.05. 

3. Recalibrate electrode. 

 4. Duplicate analysis. Once per batch. 4. RSD ± 10%. 4. Refine analytical technique. 
Analyze another duplicate. 

Total phosphorus (TP) 1a. Initial QCCS analysis (calibration 
and verification) 
1b. Continuing QCCS analysis  (every 
20 samples). 

1. The 99% CI. 1a. Prepare new standards and 
recalibrate 
1b. Recalibrate. Reanalyze 
associated samples. 

 2. Detection limit determination (seven 
DL QA's quarterly). 

2. DL < values in Table 2.1. 2. Optimize instrumentation 
and technique. 
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 3. Blank analysis. Once per batch.  3a. Blank ±2*DL  3a,b. Determine and eliminate 
contamination source. Prepare 
fresh blank solution. Reanalyze 
associated samples. 

 4. Duplicate analysis. Once per batch.  4. The 99% CI on 
Control Chart, 
Duplicate precision (RSD) ±  
values given in Table 2.1. 

4. Investigate and eliminate 
source of imprecision. Analyze 
another duplicate. 

 5. Matrix spike. Once per batch. 5. The 99% CI on 
Control Chart, 
% Recovery = 100± 15%. 
Except TP = 100 ± 20% and 
mercury = 100 ± 30%. 

5. Analyze 2 additional spikes. 
If one or both outside control 
limits, analyze sample batch by 
method of standard additions. 

     
 
 
8. DATA VALIDATION 
 
During the analysis of samples the technician completing sample analysis is responsible for recording any 
problems with meeting measurement performance criteria and/or instrument operational issues. Any 
failure of a sample to meet defined measurement performance criteria is recorded and the data flagged for 
further review upon data entry and final data validation. 
 
The data validation process starts once the data has been produced and it is entered into Microsoft Excel 
files. After data has been entered into the appropriate file, laboratory staff completes an initial check to be 
sure all data was entered correctly. Then, the Laboratory Manager checks the data entered for errors and 
corrects any that are found. Outliers and inconsistencies are flagged for further review. Data are compared 
to values obtained for similar samples analyzed in the past. The decision to discard data is made by the 
Laboratory Manager. 
 
The Quality Control Officer checks each batch to see that the QCCS, the matrix spike recovery and the 
duplicates were within acceptable limits. Samples in a batch that fail the QCCS test are flagged as failed 
and are marked for reanalysis. Samples in a batch failing the spike recovery or duplicate tests are flagged 
appropriately. Any substitutions of re-analyzed data are noted in the data flags.  
  
  
9. QUALITY ASSURANCE AND SYSTEM AUDITS 
 
9.1  Internal Audits: We use 'double-blind' internal audit samples disguised as samples to evaluate the 
overall performance of our program. The audit samples are referred to as 'double-blind' in that the analyst 
does not know either the true identity of the sample, nor the expected concentration of any analyte. 
Internal audit materials are prepared by the Quality Control Officer, disguised as samples and introduced 
into the batches of regular samples. Later, based on the unique ID codes, these results are compared to 
expected values for determination of accuracy and precision. These tests are conducted for each sampling 
batch.  
 
9.2  Performance Evaluation Audits: The EAL has participated in several external quality assurance 
programs. These include DEP quality control audits when submitting the updated SOP for total 
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phosphorus and audits performed with other university laboratories across New England. Occasionally, 
additional audits are conducted on EPA acid precipitation studies, USGS NSRW audits and other audits 
as requested.   
 
 
 
10. EQUIPMENT MAINTENANCE 
  
Schedule of maintenance varies for the different instruments. By design, the components of some 
instruments need to be replaced on a regular schedule. We follow the manufacturer recommendations for 
this. These typically include such things as: filling solution in reference electrodes, cartridges for the 
deionizer. Simple electronic repairs are conducted by an experienced electronics specialist on campus. 
Other instrument repairs are conducted by the manufacturers repair specialists. 
 
10.1  Routine maintenance for pH meter and probes. 
  a) Maintenance for Corning pH meter 
 

i) Calibrate each instrument approximately every 3 months to read OmV at a pH of 7 
(procedures can be found in the manual). 

ii) Both electrodes should be kept soaking in pH 4 buffer. 
iii) Recondition reference electrodes when the 4M KCl solution start to precipitate. (Carefully 

shake out the solution, rinse a few times with distilled water, get rid of any precipitate, rinse 
with a little KCl solution and fill.) 

iv)  When not in use for long periods, keep the hole covered with the plastic sleeve. 
v)  When being stored tape hole closed and cover with sleeve and put the cover over the 

junction. 
  b) Reference electrode 

Rejuvenation of a clogged junction: 
i)  Clean junction tip with a Kimwipe and methanol or acetone. 
ii)  Recondition and soak junction overnight in filling solution (4MKCl). 
iii) Soak junction for 10 minutes in filling solution heated to 50ΕC. 
iv) Empty electrode and immerse junction in 3 to 4 molar NH4OH for 10 minutes. Rinse 

thoroughly with water and add fresh 4MKCl. 
v)  As a last resort, carefully sand the junction tip with #600 emery paper. 

  c) pH electrode 
i)  Clean bulb with a Kimwipe and methanol or acetone. 
ii)  Soak in 1MHCl for 1 hour, rinse thoroughly in deionized water. 
iii) Soak alternately in 1MHCl and 1MNaOH for 1 minute in each solution, cycling several 

times. Then soak in pH 4 buffer for at least 1 hour. 
 
 
11. CORRECTIVE ACTIONS 
 
Quality control for each batch is the responsibility of the Laboratory Manager. Corrective actions are 
classified into four types, Technician, Supervisor, QC Officer, and Director actions as follows: 
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11.1  Technician Actions: In the case of suspected errors arising during the course of a run 
(contamination of blanks, inability to correctly determine standard check solutions, etc.), immediate 
corrective actions may be taken by the technician. Corrective actions include but are not limited to: 
checking purity of water supply, rechecking standards, recalibration of the instrument and rerunning the 
batch. Both the problem and the corrective action are noted in the log book. 
 
11.2  Supervisor Actions: In case of errors such as poor spike recoveries, duplicates failing QC tests, or 
control chart drift, the Supervisor may assist the technician in identifying the problem with the instrument 
or the procedure and take appropriate action. This may be as simple as increasing the routine maintenance 
schedule or it may involve recalibration or replacement by the manufacturer. Once the problem has been 
rectified, the Laboratory Manager will have the batches with failed QC tests run again. Notes on the 
problems and the solutions are noted in the log book. 
 
11.3  Quality Control Actions: Should the lab show poor performance on audit or double blind QC 
samples, the quality control officer will send a performance report to all personnel and meet with the Lab 
Manager to discuss the problems and suggest changes in procedures or changes in instrumentation. 
Routine analysis may be suspended while the problem is located and resolved. Problems and changes are 
reported in the quality assurance reports and in the lab notebook. Analyses can resume when the 
Laboratory Manager obtains written permission from the QC Officer. 
 
11.4  Program and Laboratory Director Actions: The quality control reports are discussed at the 
annual laboratory meeting and a plan of action is agreed upon at that time. Any changes in methods, 
instruments, or procedures are proposed and discussed. If changes are agreed upon, a written plan of 
action is then given to the Laboratory Director and any new changes to the quality assurance plan are 
made and the Directors, QC Officer and Lab Supervisor must all sign the new version. The new standard 
operating procedures are sent to the state laboratory certifying agent. 
 
 
12. DATA AND RECORD MANAGEMENT AND REPORTING 
 
Private clients, utilities, state and local officials and the US EPA receive similar data reporting packages. 
They receive a cover letter, data report as described below. System QC statistics are not provided unless 
specifically requested. 
 
12.1  Data Storage: Files are transferred from the instruments as Excel data files on both an internal 
server and an external hard drive. The relevant laboratory analysis notes are transferred as electronic files 
and a laboratory notebook is also maintained.  
 
12.2  Archiving:  All of the original Excel files are archived for future reference. In addition, all 
computer files are backed up by the Laboratory Manager in case of disk failure. 
 
12.3  Data Report:  The data report includes: 
  a)  cover letter-- which explains the data and quality control reports and describes the method of 

analysis and the laboratory and persons responsible for the analyses. 
  b)  copy of the request for analysis-- includes the date, place, time of sampling, type of sample (e.g. 
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grab, composite, check sample etc.), preservative added and name of sampler, and date and time 
of receipt of samples in lab. 

  c)  copy of the chain-of-custody (if required). 
  d)  quality control report-- a summary of batch QC statistics which details accuracy of outside quality 

control check solutions, duplicate precision, spike recovery and holding time summaries. 
  e)  data-- a hard copy of the data including data flags and date of each analysis, printed from the 

database manager. Data reported to DEP will use DEP forms in Appendix B.  
 
12.4  System QC Statistics:  The QC officer is required to summarize the results of the internal quality 
control program, internal audits and external performance evaluation audits in an annual report to the 
Laboratory Director. This will include a summary of the accuracy of the outside QC solutions, duplicate 
precision, spike recovery, and detection limits. At least once a year the laboratory staff meets to discuss 
the quality report and suggest changes or improvements to the methods or equipment. 
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APPENDIX A. EXAMPLE LABELS, AND FORMS 
 
Figure A1. Sample Identification Tag Example 
          
  

Environmental Analysis Lab, Blaisdell, UMASS, Amherst, MA 01003-0830 
EAL ID#                                      Phone (413) 545-2936 

Client or Company Name 
 

Circle Analyses 
Requested 

pH   

Sample Location: Alk   

TP   

Time (HH:MM am/pm;                     Date 
(MM/DD/YY) 

Chl a   

D.O.   

Sample Type: Color   

Cond.   

Sampler Signature:    

Comments: 
 
 
 

Preservatives: 
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Figure A2. Chain-of-Custody Document 
 

CHAIN-OF-CUSTODY 
 
Environmental Analysis Lab, University of Massachusetts, Amherst, MA  01003-0830  (413) 545-2936 
 
Client:    Samplers Signature:__________________________  

Sample ID Station Location Date, Time Type #Bottles Analyses Comments 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       
 

Relinquished by:Signature Received by: Signature Date/Time 

   

Relinquished by:Signature Received by: Signature Date/Time 

   

Relinquished by:Signature Received by: Signature Date/Time 

   

Relinquished by:Signature Received @Lab: Signature Date/Time 

   
 
  Distribution:  Original--Accompany Shipment, File at EAL.  Duplicate--Accompany Shipment,  Return to Client 
 
  Comments: 
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Figure A3. Analysis Request Form                                                                              

 
Analysis Request 

 
Environmental Analysis Lab, University of Massachusetts, Amherst, MA  01003 Phone: 
413.545.2936 
 
Client:                Samplers Signature: 
Certified Analyses Requested? Yes  No      Chain-of-Custody Requested? Yes  No             
 

Sample ID Station Location Date, Time Type #Bottles Analyses Comments/Preservatives 

       

       

       

       

       

       

       

       

       

       

       

       

       

 

Relinquished by:Signature Received by: Signature Date/Time  

   

Relinquished by:Signature Received by: Signature Date/Time 

   

Relinquished by:Signature Received by: Signature Date/Time 

   

Relinquished by:Signature Received @Lab: Signature Date/Time 
   

  
 

 Comments:  
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Deliverable 1.2: Documentation of lab certification and approvals 
 
In progress, first administrative review completed. We will resubmit and run Performance Tests 
before the technical review. 
 
Deliverable 2.1: Documentation of Purchase and installation of Shimadzu and autoclave 
 
Shimadzu spectrophotometer was purchased on 1/27/2012 and installed on 2/10/2012. 
Autoclave was purchased from Red Hill Farm on 1/10/2012 and delivered to laboratory on 
1/17/2012. 
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Deliverable 2.2: Documentation of lab and WRRC staff who receive training 
 
Elizabeth Finn and Marie-Françoise Hatte were trained on the Shimadzu on 2/13/2012 by 
Shimadzu personnel. 
 
Elizabeth Finn and Marie-Françoise Hatte received training on the chlorophyll SOP on 
2/22/2012 by Monique Johnson and Chengbei Li, Chemistry PhD candidates at UMass who 
performed EAL analyses prior to 2012. 
 
Elizabeth Finn received training on the TP SOP on 4/27/2012 and 6/22/2012 from Nan Wang, 
Chemistry PhD candidate at UMass who performed TP analyses prior to 2012. 
 
Deliverable 2.3: Distribution list, water bottles, and supplies for volunteer sampling 
Bottles and supply purchases are noted in the running budget attached. 
 
Distribution list for free analyses and QAPP 
assistance: 
Lake Attitash Association c/oTod Campbell Amesbury, MA   01913 
Association for the Betterment of Billington Sea c/o Mike Leary Plymouth, MA   02360 

Citizens Restoring Congamond, Inc. c/o Tom Burke 
West Suffield, CT   
06093 

Deerfield River Watershed Association c/o Ted Merrill 
Shelburne Falls, MA   
01370 

River Resource Center c/o Christina Bird Groton, MA   01450 
Farm Pond Advisory Committee c/o Tom Trainor Sherborn, MA   01770 
Housatonic Valley Association c/o Carolyn Sibner South Lee, MA   01260 
Organization for the Assabet River c/o Sue Flint Concord, MA   01742 
Groton Lakes Association c/o Deb June Groton, MA   01450 
Lake Singletary Watershed Association c/o Karen Norlin Sutton, MA   01590 
Friends of Lake Quannapowitt c/o James Murphy Wakefield, MA   01880 
Massapoag Pond Association c/o Sandy Kelly Groton, MA   01450 
Massapoag Pond Association c/o Nancy Todd Groton, MA   01450 
Friends of Winter Pond c/o Barbaralee Copas Winchester, MA   01890 

Lycott Environmental Inc. 
Attention:  Elaine 
Wronski 

Southbridge, MA   
01550 

Lake Maspenock Preservation Association c/o John Schmidt Hopkinton, MA   01748 
Lake Maspenock Preservation Association c/o Craig Campbell Hopkinton, MA   01748 
Organization for the Assabet River c/o Sue Flint Concord, MA   01742 
Lake Onota Preservation Association c/o Bob Race Pittsfield, MA   01201 

Shawme Pond Watershed Association c/o Chuck Kleekamp 
Sandwich, MA   02563-
1300 

Friends of White Pond c/o Judith Sprott Concord, MA   01742 

Lake Wyola Advisory Committee 
David Dann,Town 
Administrator Shutesbury MA 01072 

Martins Pond Watershed Monitoring Program 
c/o Prof. Jonathan 
Lyon 

North Andover, MA   
01845 

Friends of Pontoosuc Lake Watershed c/o Jack Hickey Pittsfield, MA   01201 

Blackstone River Watershed Association 
271 Oak Street, 
Uxbridge, MA 01569 jim.plasse@thebrwa.org 

Town of Shutesbury c/o Paul Lyons 
wk (413) 323 6921 ex. 
108 

mailto:jim.plasse@thebrwa.org
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Hoosic River Watershed Association P.O. Box 667 (413)458-2742 

Housatonic Valley Association 
PO Box 251, 1383 
Pleasant St. 413-394-9676  

Housatonic River Restoration, Inc. P.O. Box 472 
413-528-3391 (tel) 413-
528-5224 (fax) 

Housatonic River Initiative/HousatonicRiverkeeper Box 321 413-243-3353 
Great Barrington Housatonic River Walk P.O. Box 1018 413-528-3391 
Berkshire Environmental Action Team  27 Highland Ave 413-442-6815 
Deerfield River Watershed Association 15 Bank Row, Suite A  

 Friends of the Green River  15 Bank Row, Suite A  413-773-7560 
Westfield River Watershed Association PO Box 1764 (413)532-7290 
Connecticut River Watershed Council 15 Bank Row (413) 772-2020 
Nuestras Raices 329 Main St. 413-535-1789 
Millers River Watershed Council 100 Main Street  978-248-9491 
Chicopee River Watershed PO Box 148 

 The Last Green Valley (formerly the Quinebaug-
Shetucket Heritage Corridor, Inc.) P.O. Box 29, 111 Main Street 
Nashua River Watershed Association 592 Main St. (978)448-0299 
French River Connection 46 Brookside Avenue 

 Blackstone River Watershed Association 271 Oak St. (508) 278-5200,  
Blackstone River Watershed Council P.O. Box 8068 (401) 334-5003 
Blackstone Headwaters Coalition P.O. Box 70688 508-753-6087 ext. 24 
Blackstone River Coaltion P.O. Box 70477 508-753-6087 

Merrimack River Watershed Council 
60 Island Street, Suite 
211-E (978) 655-4742 

Powow River Watershed Association 
153 Pleasant Valley 
Rd. (978) 388-8544 

Lawrence Greens P.O. Box 43 
 Groundwork Lawrence 60 Island Street 978-974-0770 

Lowell Parks and Conservation Trust P.O. Box 7162 978-934-0030 

SuAsCo Watershed Community Council  
118 Great Rd., Suite 
200 978-461-0735 

Sudbury, Assabet, and Concord Wild and Scenic 
River Stewardship Council 15 State Street 617-223-5225 
Organization for the Assabet River 23 Bradford Street (978)369-3956 
Sudbury Valley Trustees 18 Wolbach Road  978-443-5588 
Hop Brook Protection Association 

  River Meadow Brook Association/ Concord River 
Watershed  24 Chelmsford St. (978) 256-1485  
Shawsheen River Watershed Association  682 Chandler Street 978-851-9505 
Parker River Clean Water Association P.O. Box 798 (978)948-2341 
Ipswich River Watershed Association PO Box 576 978-887-2313 
Saugus River Watershed Council P.O. Box 1092 781-233-5046 

Salem Sound Coastwatch 
201 Washington St. 
Suite 9 (978) 741-7900 

Mystic River Watershed Association 
20 Academy St., Suite 
203 (781) 316-3438  

Friends of Alewife Reservation  
186 Alewife Brook 
Parkway, Suite 304 617-661-1730 

Friends of the Mystic River P.O.Box 560083 
 Groundwork Somerville P.O. Box 441033 617-628-9988 

Neponset River Watershed Association 2173 Washington St.  (781)575-0354 
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Fore River Watershed Association P.O. Box 692102 781-331-2700 
Weir River Watershed Association P.O. Box 1112 781-925-5544  
Charles River Watershed Association 190 Park Road 781-788-0007 
Charles River Conservancy 4 Brattle Street  (617) 608-1410 
North & South Rivers Watershed Association P.O. Box 43 (781) 659-8168 
First Herring Brook Watershed Initiative 150 Old Oaken Bucket Road 
Jones River Watershed Association PO Box 73 781.582.2500  
Eel River Watershed Association  52 Clifford Rd. (508) 747-0493  
Pembroke Watershed Association P.O. Box 368 

 Cape Cod Commission  P.O. Box 226 508-362-3828  
Association for the Preservation of Cape Cod P.O. Box 398 508-362-4226 
The Coalition for Buzzards Bay 620 Belleville Ave 508-996-8644 

Westport River Watershed Alliance 
P.O. Box 3427, 1151 
Main Rd. 508-636-3016 

Taunton River Watershed Alliance P.O. Box 1116 (508)828-1101 
Taunton River Wild and Scenic Stewardship 
Committee 88 Broadway  508-824-1367 (x315) 
Green Futures PO Box 144 

 The Wildlands Trust of Southeastern 
Massachusetts P.O. Box 2282 781-394-9018 
Pokanoket Watershed Alliance 

  Ten Mile River Watershed Council  
   

Deliverable 3.1: Report on Activities and results from volunteer groups who participated, 
including documentation of valid QAPPs  
See Project Summary above for activities and details on participating groups. We are contacting 
the groups we are helping to send us a copy of their approved QAPP cover sheet. 
 
Deliverable 3.2: Data report of free samples provided under this grant 
See Tables 1 and 2 in Project Summary above. 
 
Deliverable 4.1: Report on QAPP assistance provided and results. 
As mentioned in the Project Summary above, no group requested QAPP assistance in 2012, and 
we are in contact with three groups this year who need help with writing QAPPs. 
 
Deliverable 5.1: Report on outreach activities, levels or participation, results 
Level of participation and results are outlined in Project Summary above, and below is a copy of 
emails sent out to our group list. 
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Project Budget 
 

04/01/13 - 06/30/13 To-Date 04/01/13 - 06/30/13 To Date

s.319 Amount 
Non-Federal 

Match notes
Non-Federal 

Match 
Non-Federal 

Match s.319 Amount 
Salaries:
Certification Prep  Time $1,700
QAPP Support $1,600
Project oversight, communications a  $1,100 $7,373 9.6 weeks Finn salary $8,631

$4,712 $4,706
Equipment & Supplies
Shimadzu Spectrophotometer $7,200 $7,346
Extended Warranty Service $587 $441
PC Workstation $1,850 $37 $1,173
Computer Monitor $270 $128
Electric autoclave sterilizer $600 $714
Bottle Purchases - replacements $144 $0
Reagents $866 $281

$10,083 $10,082
DEP Certification Costs:
Chemistry Lab Application Base Fee $860
Total Phosphorus Certification Fee $120
Total Certification: $920 $920 $920

Annual Compliance Base Fee $183 $183 $183

Lab Tests for Watershed Groups:
72 analyses for TP or Chl a $4,450 $3,490 $4,450

Total Direct Costs $20,347 $0 $8,631 $4,629 $20,341
$3,418 $4,273 Waived indirect on direc $1,528 $3,388 $1,204 $3,395.57

$4,313

Waived indirect on 
match direct costs 
@58.5% $5,077

Totals $23,765 $15,959
Non Federal % 
Match      40% $1,528 $17,096 $23,737

Total Amended Project Budget

Indirect Costs
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