
Nitrification Reporting

Green Belts: Joan Arthur

Jeff Clayton

Scott Epperly

Sheila Vega

Black Belt: Melissa Gray



Charter

Problem Statement

Tracking nitrification investigations and communicating the information 

to the internal customers is problematic and time consuming. A 

spreadsheet tool is used to track incidents, but does not allow the user 

to search previous incidents in an efficient manner. Users cannot trend 

historical information by either date or location. 



Charter

Goal Statement

Increase the availability and ease of use of the Nitrification Investigation 

Data by developing a database and providing data management tools 

to query, trend, and map current and historical nitrification data by 

event, locations, and date range. 



Charter

Business Case & Benefits

Improving data access will allow Water Quality Assurance and Water 

Distribution to make decisions regarding distribution system operation 

and maintenance. Historical nitrification data may also be used to 

educate future waterline replacement and extensions to improve water 

distribution system service levels and reduce cost of dead end line 

maintenance. Identification and the ability to map areas of chronic or 

repeat nitrification incidents will allow the data to be incorporated into 

the likelihood of failure and risk score for waterline assets.



Nitrification events happen when we find a 

total chlorine(Cl2) level of <1.0mg/L OR a 

nitrite (NO2) level of >0.020mg/L in the 

distribution system. 

One tool for this project that our group 

used was a Process Map.

This shows that for every nitrification 

event, Water Quality Assurance (WQA) 

has to enter results into the nitrite log no 

fewer than 3 times, and we have to 

communicate with Water Distribution (WD) 

every time we follow up at a site or fire 

hydrant. 



Current Process

Water Quality Assurance has been updating an Excel workbook since 2013 for every 

nitrification event our group finds in the distribution system. All of the chlorine and nitrite 

data from DEQ-approved sites have their own columns, but any follow-up data that we 

gather from fire hydrants gets put into a comment box, with no easy way to find or trend 

what we’re looking for.



Each day that we get data for an 

investigation, we email those results to 

Water Distribution.

In situations that the water quality is at a 

point that we don’t feel an email will be 

seen fast enough, we call Water 

Distribution for a faster response.

In reply, we receive emails or phone calls 

telling us what action was taken, or in 

some cases, no information at all.



Because of this back-and-forth between 

the two groups, the occasional missed 

written communication, and the difficult-to-

read Excel file we track data in, it is 

difficult to get a clear, entire picture of the 

water quality in an area we’re 

investigating.



Voice of the Customer

Our group identified that 

our main customer is the 

supervisor of the Water 

Distribution group that 

remediates the nitrite 

issues. 

We created a list of 

questions we felt were 

important, and went to get 

the Voice of the Customer.



Voice of the Customer

Our group identified that 

our main customer is the 

supervisor of the Water 

Distribution group that 

remediates the nitrite 

issues. 

We created a list of 

questions we felt were 

important, and went to get 

the Voice of the Customer.

From these questions, we 

realized:

1: We need a more reliable 

way to communicate what 

each group has done

2: It would be helpful to 

Water Distribution if they had 

all of the historical data on a 

site, rather than piecemeal 

reporting

3: We need a better tracking 

system than a comment log 

in an Excel file



From this meeting, Water Distribution 

came up with a Flushing Worksheet that 

they send us every time they go to a site 

for remedial action.

It includes all of the information we need to 

track what is being done to a site, and is 

filled out and sent to us on a daily basis for 

all of the investigations we’re involved in.

This not only helps Water Quality 

Assurance track and log what is going on 

for a more complete picture, but also helps 

Water Distribution to have a written 

account of what they’ve done, what they 

haven’t done, what has helped, and what 

has not.



Water Information 

Management Solution (WIMS)

Hach WIMS is a software that is designed 

to manage data for water and wastewater 

utilities. 

It secures data collection, streamlines 

reporting, and helps you see the complete 

picture of your water quality.

This tool is one that the City of Tulsa has 

already invested in, and we wanted to use 

it for nitrite reporting.



Data Entry

Although it does take some effort and time to initially set up each location in WIMS, when 

it’s finished we get a data entry form for each location so it’s just a matter of plugging in 

numbers and adding additional comments.



After the data has been entered, rather than sending an email to Water Distribution about what was 

done on that day, we can send them, with just a couple of clicks, an entire history of a particular site 

and the locations of investigation.



After the data has been entered, rather than sending an email to Water Distribution about what was 

done on that day, we can send them, with just a couple of clicks, an entire history of a particular site 

and the locations of investigation.

This should 

make it easier 

for Water 

Distribution to 

see, at a glance, 

whether the 

action they took 

at a site at a 

particular time 

was helpful or 

not.



WIMS also has the capability of 

graphing and trending any 

information that we want.

Nitrite issues are rarely a one-

time, short-term problem, and 

sometimes it’s hard to determine 

if the actions taken are actually 

helping.

Graphs like this one can show us 

the basic trend of data, letting us 

know if the problem is gradually 

getting better or gradually getting 

worse, so that we can change 

the way we respond.



Voice of the Customer

As we were building the 

database in WIMS, we kept in 

contact with the Water 

Distribution Supervisor on what 

he wanted in these reports, and 

also sent him a survey.

His main request was that if a 

parameter fails to fall within the 

acceptable range, that we 

make it obvious in the report.

To grant this request, we were 

able to do conditional 

formatting in the WIMS reports 

so that any unacceptable data 

shows up red in the report.



Voice of the Customer

We’ve sent these reports to 

him concurrently with our 

previous method of reporting 

for ongoing nitrite 

investigations so that we can 

work out any issues before 

using it as a sole reporting 

tool.

A subsequent survey showed 

that he was happy with this 

format, and that it gives him a 

more clear picture of what’s 

happening in the distribution 

system.



Control

In an effort to control and standardize WIMS reports, we made a detailed how-to guide 

for setting up new sites.



Continuous Improvement

We also used the 

nomenclature found 

in Lucity so that 

someday in the 

future, the data we 

enter in WIMS can 

interface with Lucity. 

When that happens, 

we will be able to 

see the history of a 

site or fire hydrant 

by clicking on the 

map element we’re 

interested in.
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