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Creating a Database of Water 

Quality Testing Labs 

Statement of Need: 

 Farms that are covered under the FSMA Produce Safety Rule must test their agricultural water for generic Esche-
richia coli using a quantitative method that is equivalent to “EPA Method 1603:  Escherichia coli (E. coli) in Water 
by Membrane Filtration Using Modified membrane-Thermotolerant Escherichia coli Agar (Modified mTEC).” 

 
       FDA published a list of methods that are considered equivalent to EPA Method 1603 in September 2017 and re-

vised it in July 2018 to include presence/absence methods.  A database of water quality testing laboratories that 
are capable of providing tests (analysis) that meeting FSMA PSR and buyer requirements would connect farmers 
with analysis service providers. 

 
 

Statement of Vision: 

 Agricultural Extension, State Departments of Agriculture or Health, and other organizations work, often inde-
pendently, to meet the needs of farmers within their areas. By virtue of a moderate level of collaborative effort, 
these independent products could be inter-compatible in a way that would meet farmer needs regionally or even 
nationally. In particular, farmers that are near state borders may benefit from having access to lab availability in-
formation from states on both sides of the border. The procedure used by Michigan State University Extension to 
build a database-driven Google Map is one way to begin working collaboratively to fulfill this vision. 

 

https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm575251.htm
https://drive.google.com/open?id=1GUvGYw8LUWlC9ogzjgJl6XhH-N9SBkXS&usp=sharing
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Water Testing Lab Database 

General Procedure: 

1. Develop a list of questions.  As an example, consider the list of questions Michigan State University 

used.  The following information may be of value to your database. 

 a. Name and contact information for the lab 

 i. Business name 

 ii. Point of contact, if applicable 

 iii. Telephone number and/or email address for lab services 

 iv. Web address, if applicable 

 v. Street address or some other way to 

map the location. 

1. Consider breaking up address 

(street, state, ZIP code) in database 

so the sheet can be sorted by state 

2. County may also be useful infor-

mation to collect 

 b. Lab policies and services 

 i. Availability of sterile sample collection 

bottles 

 ii. Sample receipt schedule  

1. There may be a time-of-day cut-off 

for sample receipt 

2. Samples may be collected on cer-

tain days only 

3. Samples arriving on Fridays or 

weekends may involve additional 

charge because a person has work 

during non-business hours 

 iii. Any requirement to call and schedule 

analysis prior to drop off 

 iv. Availability of courier or on-farm sample 

pick up service 

 v. Availability full-service sample collection  

 vi. Provision of sampling and transportation 

instructions, including hold time 

 vii. Alignment of instructions with FSMA 

Produce Safety Rule requirements 
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Membrane filtration methods (quantitative) 

Published method name Shorthand method name 

EPA Method 1603 [1] Modified mTEC agar 

EPA Method 1103.1 [2],  
Standard Methods 9213 D 
[3],  
ASTM method D5392-93 [4] 

mTEC agar 

EPA Method 1604 [5] MI agar 

Standard Methods 9222 B 
followed by 9222-G [6] 

m-Endo followed by NA-
MUG agar 

Hach method 10029 [7] m-ColiBlue 24 ampules 

Most probable number methods (quantitative) 

Product/medium named in 
FDA Fact Sheet 

Method citation 

IDEXX Colilert test kits, only 
if using Quanti-Tray/2000 

There are several formats for 
Colilert, be sure the lab uses 
the FDA-named quantitative 
format.  One reference pro-
tocol for this product is 

IDEXX Colilert-18 test kits, 
only if using Quanti-
Tray/2000 
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Presence/absence methods (in 100 mL) 

Product/medium named in 
FDA Fact Sheet 

Manufacturer/source 

TECTATM EC/TC medium and 
instrument 

Veolia Water Technologies 

Modified Colitag, ATP D05-
0035 [8] 

CPI International 

IDEXX Colilert test kit IDEXX Laboratories, Inc. 

IDEXX Colilert-18 test kit IDEXX Laboratories, Inc. 

IDEXX Colisure test kit IDEXX Laboratories, Inc. 

E*Colite Bag or Vial test Charm Sciences 

Readycult Coliforms 100 
EMD Millipore, catalog 
101298 

Technical note:  Colilert is one way to perform Standard Methods 9223B but 

Standard Methods 9223B itself is not on the list of FDA equivalent methods. 

https://docs.google.com/forms/d/e/1FAIpQLSc-ewRLp2e42bdZSDiDZr6SFfJnCOJGuPVixW5bXQqGBYF_WQ/viewform?usp=sf_link
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Water Testing Lab Database 

c. Lab methods and credentials 

 i. Which methods are used, with a focus on EPA Method 1603 and those in the FDA list of equiva-

lent methods (See table on previous page).   

 ii.Laboratory accreditation and/or certification body for the analysis. Technical note:  Accreditation/

certification is not a requirement of the PSR 

 iii. Willing to calculate geometric mean and statistical threshold value (the current microbial water 

quality profile (MWQP) statistics) for the client 

 

2. Identify a list of laboratories to contact. 

a. Lists of analytical laboratories created to help farmers meet audit requirements or other lists of labs gener-

ated for other reasons.  

b. Labs that are accredited or certified by your state’s agency or other certification body 

 i. Many states accredit or certify labs for microbiological analysis of drinking water (These labs may 

be able to analyze postharvest water using presence/absence methods) 

ii. Some states accredit or certify labs for microbiological analysis of recreational, ambient, or waste 

water (These labs may be able to analyze any water that is used as agricultural water using 

quantitative methods) 

 c. Internet searches for water analysis laboratories 

 i. Include local health departments, water treatment plants, and private labs 

 d. Laboratory associations, such as State associations of public health laboratories 

 i. Request membership lists with contact information 

 ii.Request to provide a talk at a statewide meeting, or a webinar for members 

3. Create a template for data gathering using the questions in Step 1. 

 a. Online survey, such Google Forms or Qualtrix 

Tip:  Google Forms responses can be set to automatically populate a Google Sheet, which can 

easily be made into a Google Map. Other surveys will not auto-populate a Google Map. 

b. Create a communication template 

 i. Email or mail a letter requesting information.  Include either a paper copy of your form or a link 

to respond through your online survey. 

 ii. Telephone request for information, with either oral response to your questions or response 

through your online survey. 

    Tip:  A draft script is included as an appendix to this procedure 

https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm575251.htm
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm575251.htm
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Water Testing Lab Database 

5. Populate a Google Sheet with the data you collected 

 a. To link your Google Form with a Google Sheet, go to your form while logged into the account that has ed-

iting access.  Select the responses tab at the top of the page. 

 

 

 

 

 

 

 b. To create a Google Sheet that will be populated by the Google Form, select the Google Sheets icon 

(indicated by arrow in the above picture). This will create a spreadsheet hosted in Google Sheets that auto-

populates when someone fills out the form.  

 c. You can make edits (adjust column headings, correct misspellings, and adjust information such as name and 

address) in Google Sheets 

Tip:  Limit your data header length because the character limit for column headers in Google Maps 

is 64 characters 

 d. Use of Google Form is not required.  If collecting information outside of Google Form, information in a ge-

neric format such as Excel spreadsheet can be imported into Google Sheets 

 i. Create a Google Sheet 

 Ii. Go to File, select “Import” from the dropdown menu, go to the “Upload” tab 

4. Contact the laboratories and collect the data 

 a. Michigan State University used the following process to collect data directly from an online survey into the 

Google Sheet 

 i. Create or use an existing Gmail account with access to Google Forms and Google Sheets 

 ii. Go to https://www.google.com/forms/  

 iii. Select “Blank” under “Start a New Form,” which will create a new form that you can populate 

with a variety of question types 

 iv. Translate questions from script into questions for your form 

 1. Utilize short answer for info like lab name, telephone number, and addresses 

 2. Multiple Choice questions for queries where you want labs to provide only one answer (for 

example, yes or no questions) 

 3. Checkbox for queries where labs can check multiple answers from a list (for example, list of 

water testing methods where labs can select multiple tests, or days of week lab accepts sam-

ples) 

 v. Circulate form internally to check for usability, accuracy and clarity 

 b. Be prepared to have someone to quality-check the data as it comes in 

https://www.google.com/forms/
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Water Testing Lab Database 

6. Create a Google Map based on the Google Sheet 

 a. Create or use an existing Gmail account with permission to access Google My Maps, which is the map mak-

ing side of Google Maps 

 b. Go to Google My Maps at https://google.com/mymaps  

 c. In the upper left-hand corner, you will see a red button that says “+ Create a new map,” select this to create 

a new map based on the Google Sheet data. This will take you to the map screen  

Tip:  Once your map is created, you will see the map as an icon under this button.  

 

 

 

 

 

 

 

 d. To give your map a title and description, click the area in the green “Untitled map” box once to enter edit 

mode.  Add the information as you want the viewer to see it.  

 e. To change the base map for something that is less distracting, select base map. Light political is a visually-

neutral option that makes markers pop.   

 f. Each time you upload information from a spreadsheet into Google Maps, it will create a layer.  Lab infor-

mation is added as layers.  The initial layer is created by selecting the “import” in the blue box (see generic 

map image, step c).  

 i. Use the upload tab if you are pulling from a locally stored Excel spreadsheet.  

 

 

 

 

 

 

 ii. Use the Google Drive tab if you are pulling in data from Google Sheets. 

 

 

 

https://google.com/mymaps
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  1. The Google Sheet will be in the “My Drive” tab if you are the original owner/creator of the 

 google sheet 

  2. If the Google Sheet is shared with you by another person in the organization but you have 

 access to it, it will be in the “Shared with me” Tab. 

  3. The “Recent Tab” will order previously used Google Sheets in the account by date and time 

 the last edits to that sheet were made 

 g. Once you’ve selected the sheet, Google will ask you a few questions to determine how you want your map 

structured.  It will give you checkboxes based on the column headers in the spreadsheet you selected. 

 i. In response to the prompt “Choose columns to place your markers:” select multiple columns if your 

addresses are separated by street, state, ZIP, etc., or just one column that contains the full address.  

 ii. In response to the prompt “Choose column to title your markers:” display information from the 

sheet directly on the map, depending on how you set your sheet up.  For example, check the column 

that has the lab names in it. 

 iii. Select “Finish” 

h. The map should now have location markers for each of the labs in your spreadsheet 

 i. You may get an error if your column headers have more than 64 characters in your column name 

 ii. You can tweak map marker coloration and symbols by hovering over the text under the layer that 

says “All Items.”  This will bring up an array of colors and potential symbols 

  Tip:  If you get an error where map locations display inaccurately, select “more icons,” then in 

 the next menu that comes up “See older icons.” These older icons are less bug-prone for what

 ever reason.  

i. To tweak information that is displayed for each point, select one of the points on the map. Select the pencil 

icon, and then uncheck any information you don’t want to display (for example, the timestamp in the lab listing 

on the right is not useful for public viewers) 

j. As you add labs, you will have to re-upload the full (updated) 

spreadsheet as a new layer and delete the current (old data) layer.   

 i. Follow all the steps above using the updated spreadsheet.  

 ii. To delete the old layer, select the three dots to the right 

of the layer’s title and select “delete this layer” from the 

dropdown menu.  

k. Auto-notify:  You can choose to have either Google Sheets or 

Google Forms email you when responses are added 

 i. In Google Forms - go the responses tab within the form, 

select the three dots next to the Google Sheets symbol, and 

select “Get email notifications for new responses.”   

 ii. In Google Sheets – go to the “Tools” tab at the top of the sheet, select “Notification Tools” from the 

dropdown menu. If you have multiple users potentially editing/checking the form, you may want it to 

email you “any time changes are made.” 
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d. Once the map is ready to be viewed publicly, select the share button then select “Change.” Select “On – Pub-

lic on the web”  

Tip:  Don’t give editing permissions to public viewers as it will be tough to track their changes and it 

could impact quality.  

e. To create a link, make sure the map is set to public, then select preview.  Below the map title and shortened 

description, select share, then select “Embed on my Site.” This will give you the link and some basic html to 

display the map within a webpage. 

f. Tinyurl.com, bit.ly, and other services can be used to create a short link to the map with an explanatory or 

branded aspect (for example, tinyurl.com/miagwaterlabmap) 

7. Share map with Collaborators and Stakeholders 

  

 

 

 

 a. You can view what the map will look like by selecting the preview button 

 b. To allow map editing access by collaborators, you can manually share using their Gmail account. Select 

“share”, then manually add their Gmail account in the bottom-most text box.  

 c. To give collaborators a preview of the map, you can use the “link to share” option or adjust the “who has 

access” settings  

Tip:  Sharing options will be more or less useful depending on how your organization utilizes the 

Google suite of tools 
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Appendix:  Basic script for communicating with laboratories 

1. Tell them who you are and what you want 

     Hi, my name is Kale Lewis and I’m calling from State Extension.  Can I talk to somebody about do

  ing generic E. coli tests on agricultural water? 

If calling a Health Department or water treatment plant, asking for the sanitarian can be useful 

If calling a commercial lab, asking for the lab manager or microbiology services coordinator can 

   be useful 

 

2. Tell them what you need and find out if they have what you need 

 Hi, thanks for taking my call.  I’m talking to labs about water quality testing.  I’m looking for infor-

mation about generic E. coli tests.   

 In general, we are just looking at the generic E. coli test using quantitative methods, but it’s im-

portant that we also know if you perform presence/absence tests. 

 Do you offer these tests? 

 

3. Check to be sure they offer the right method for agricultural water testing 

     To make sure we’re talking about the right things, I want to tell you that water analysis testing for 

  farms is a little different from drinking water/potability testing and recreational water/waste water 

  testing.  The rules a farm has to follow come from a different set of regulations.  There are a few differ

  ences between those and agricultural water testing requirements. 

 

 Tip:  If the lab asks what are the differences, you can refer to the slides from our Michigan 

State University webinar of 22 June 2018 as a way to communicate those differences.  If you 

are not comfortable having the discussion this way or if they ask detailed questions, you could 

consider video conference using the slides or perhaps consider an in-person discussion. 

 

     For the farms that grow fresh produce covered under the new rule, we are looking at two types of 

water.  The first type is water used during production such as irrigation and crop spray water, and the 

second type is water used at or after harvest, such as water used for sanitation and produce wash wa-

ter. For the first type, a farmer must have a quantitative test. For the second type a presence/absence 

test is acceptable.  Agricultural water quality is regulated by FDA under the Food Safety Modernization 

Act (FSMA) Produce Safety Rule. 
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     Share the list of methods that are accepted for regulatory monitoring under the Produce Safety 

  Rule. Can you tell me if you offer quantitative analysis for generic E. coli? If YES, do you use one of the 

  following methods? 

Colilert or Colilert 18 with Quantitray 2000 (Also called Standard Methods 9223B) 

 

Tip:  Be aware that there are other ways of doing SM 9223B that aren’t on the list of FDA 

accepted methods.  These include using Quantitray 200 instead of Quantitray 2000, or 

using Colisure media instead of Colilert media 

 

Modified mTEC (Also called EPA Method 1603) 

Original mTEC  (Also called EPA Method 1103.1, Standard Methods 9213D, or ASTM Method 

   D5392-93) 

MI agar (Also called EPA Method 1604) 

mEndo followed by NA-MUG (Also called Standard Methods 9222B followed by 9222G)                    

m-ColiBlue 24 (Also called Hach method 10029) 

     For any of those methods, do you  also do presence/absence sampling? 

 

4. Decide whether to collect the data you need as part of the phone call, by emailing the lab your online form or 

survey link, or by sending the lab a paper copy of your questionnaire. 

Funding for this article was made possible, in part, by the Food and Drug Administration through grant PAR-16-137. The views 
expressed in the written materials do not necessarily reflect the official policies if the Department of Health and Human Services; 

nor does any mention of trade names, commercial practices or organization imply endorsement by the United States Government. 


