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A New Kind of Energy:

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.
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A New Kind of Energy:

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.
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A New Kind of Energy:

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. |dentification 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.
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Nitrification events happen when we find a

N total chlorine(Cl,) level of <1.0mg/L OR a

@ — &= =0 qitite (NO,) level of >0.020mg/L in the
B distribution system.

Flush fire hydrant
5 minutes. Take Is NO2
12 reading in field 0.020mg/L AND
and NO2 sample 12 >1.0mg/]
for field analysis

= e One tool for this project that our group

used was a Process Map.

Flush fire hydrant
alter WO work and NO2 sample. 12 >1.0mg Continue or Th h th t f t f t
o ek iy o IS SNOWS [hat 10r 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)
7] e 1 every time we follow up at a site or fire
hydrant.




Current Process

TCOS5 E5912W. Charles Pame Blud Ouik&top 5/6f2018 2.4 0.022 Went tosite for routine TCR monitaring. C12 2.4meg/L, NO2 0.022me/L. Will investizate.

€12 2. 1me/L, NO2 0.073meyfL; AP6S FHE1 €12 1.8me/L, NO2 0.079mefL; APES FHS €12 2. 1me/L, N02 0.051me/L. Emailed k. Marrs toturn up blow-off
5/7i2018 2.1 0.072 walve; will check again Wednesday 5/13. [Blowoffturned up 612,12 AN

Want far further investigation. At site, €12 2. 0mg/L, NO2 0.079mefL. AFES FHET C12 2. 1mefL, NO2 0.080mefL. AFES FHE €12 2. 1mg/L, NO2 0.0 71me/L.
5/13,f2018 2.0 0.079 Since it's onlybeen one daysince the blowoffwas turned up, we will return on Friday to inwestigate further.

Weant backforfurther investigation. Atsite, C12 2.0mgyfL, NO2 0.092mg/fL; AFES FHE1 C12 2.0mg/L, NO2 0.099me/L; APES FHE CI2 2.1mefL, NO2
5/15/2018 2.0 0.092 0.062me/L. Will notify WD,

Update from WD: Blow-offturned up and flushed overweekend, Atsite, C12 2. 4mefL, NO2 0.010me/L; FHE1 €12 1.9meyfL, W02 0.062me/fL; FHE C12
5/15/2015 2.4 0.010 2.0mefL, NO2 0.063me/L. As ked us tofollow up on Wednes day.

Follmw-up today: APES FHE1 12 2.0mefL, HO2 0.053me/L; APES FHS C12 2.0me/L, NO2 0.050me/L. Atsite, C12 2.1mefL, HO2 0.051me/L. R. Marrs s aidto
Bfa0/2018 2.1 0.051 checkit next weelk, as it will takesome time forthe watertoturn over out there.

Follow-up today: APGS FHS C12 2. 1mefL, 02 0.045 mefL; APBS FHE1 CI2 2.1mefL, NO2 0.072me/L. Informed R. Marrs ofresults. Hesaid they wouldflush
5/26,/201%8 the ling, but FH51 doesn't hawe much pullingfrom it. Will checksite again on #/5/18,
B/272018 2.2 0.040 WD wenttosite; C12 2. 2mefL, NO2 0.040mefL. Turned up blow-off valve.
5282012 WO wentto APES FHS NO2 0.008; APES FHE0 NO2 0.016me/L. Will return 75,15,
Fief2018 Wenttosite for routine TCR monitoring, butsample area was blocked byshelves and boxes. Willsample next wealk.
Fagfao1e 2.3 0.0549 Wenttosite for routine TCR monitoring. €12 2. 3me/L, HO2 0.059mg/L.

Weant to area for follow-up. APES FHE C12 1.9mefL, NO2 0.028mg/L; AFRS FHE1 €12 1.2me/L, NO2 0.063mg/fL. Got information from R. Karrs that blow-off
/1942015 has beenincreased.
Fiagfam1e 2.1 0.050 Weanttosite for routine TCR maonitaring. C12 2. 1me/L, MO2 0.050mg/L.
g/2f201s 2.2 0.024 Wenttosite for routine TCR monitoring. €12 2.2me/L, NO2 0.024mg/L. Will follow up next wesk.

Went to area for follow-up. APES FHES1 €12 2. 1me/L, NO2 0.055me/fL; APES FHE €12 2. 2me/L, NO2 0.053me/L. Will notify WD. Update from WD (02/13/)-
£/10/2018 unidirectional flush at FH 50-post flush readings: C12 2.4 mefL, NO2 0.012 mg,/L

Went to area for follow-up. APES FHES1 €12 2. 2me/fL, NO2 0.065me/L; AFGFS FHS €12 2. 2me/L, NO2 0.053me/L. Site has been placed on a weeklyflush
2/172018 schedule, Will continueto manitor,
5/21/2015 2.2 0.071 Wenttosite for routine TCR monitoring/follow-up. €12 2. 3me/L, NOZ2 0.071me/L. Will follow up.

Wenttosite for routine TCR monitoring/follow-up. €12 1.2me/L at & minutes, 1.5me/Lat 10 minutes, 1.3mg/L at 15 minutes, and 1.6me/fL at 20
g/6/201% 1.6 0.0632 minutes. NO3 0.063mg/L.
0i7/2018 Went to area for follow-up. APES FHE1 €12 2. dme/L, NO2 0.066me/L. APES FHE €12 2. 3me/L, NO2 0.089me/L. Wil notify WD,
9/20/2012 Went to area for routine TCR. Total Cl2 inside building 2.2 mefL, NO2 0.097 mefL. Will notify WD.
8/25/2015 Went to area farfollow-up. APGS FHS1 CI2 2. 2me/L, W02 0.085me/L; APES FHE €12 2. 2me/L, NO2 0.070me/L. Will notify WD.
i0/42018 2.1 0.0k Weanttosite for routine TCR monitaring/follow-up. Total €12 2. 1mefL, W02 0.026me/L. Will follow up.
10/13/2018 Went to area for follow-up. APES FHE1 C12 2. 2mg/L, NO3 0.088mg/L. AFES FHE C12 2. 3mg/L, NO2 0.077me/L. Will notify WD.
10/15/2018 WD: Flushed 68-50to €12 2.6me/fL, NO2 0.023me/fL
10/17/2018 2.3 0.079 Wenttosite for routine TCR monitoring. €12 2.3mg/fL, NO2 0.079mg/L. Will follow up.

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.



File Message Mcafee E-mail Scan Adobe PDF

‘rom: Wega, Sheila

o Gray, Melissa

lo

subject: Fif: 5918 Charles Page Blvd - Mitrite Investigation

Went to area for follow-up, APEE FHSL CI2 2.1mg/L, NO32 0.086mg/L. APEE FHS CI2 2.0mg/L, NO2 0.078ma/L Will notify WD,

Sheila Vega Erwironmental Compliance Coordinator
City of Tulsa Water and Sewer Department

4818 5. Elwood Ave., Tulsa, OK 74107

T: 916-591-4394

F: 918-591-4388

E: svega@citvoftusa.org

e Cityattulsa.org

WistLikeFollowiWatch/Subscribe:

] £ |G )

From: Yega, Sheila

Sent: Friday, October 12, 2018 1:04 PM

To: Gray, Melissa

Subject: FW: 5915 Charles Page Blvd - Nitrite Investigation

Wwent to area for follow-up, APE8 FHSL CI2 2,2mg/L, NO2 0.088mg/L, APEE FHS C12 2, 3mg/L, NO2 0.077me/L. Will notify WD,

Sheila Vega EmaAronmental Compliance Coordinator
ity of Tulsa ¥ater and Sewer Department

4818 5. Elwood Ave., Tulsa, OK 74107

T: 915-591-4394

F: 5165914388

E: svega@citvofiulsa.org

iy Cityoftulsa or

WisitiLikeFolowiatchiSubscribe:

GREE-E

From: Yega, Sheila

Sent: Tuesday, September 25, 2018 3:03 PM

To: Gray, Melissa

Subject: RE: 5918 Charles Page Blvd - Mitrite Investigation

Went to area for follow-up. APE3 FHSL CI12 2.2mgfL, MO2 0.085mg/L; APEE FHS C12 2. 2mgdL, NO2 0.070mg/L. Will notify WwD.

Sheila Vega Emaronmental Compliance Coordinator
City of Tulsa Water and Sewer Department

4818 5. Elwood Ave., Tulsa, OK 74107

T: 918-591-4394

F: 918-591-4355

E: svegafctyottulsaory

v cityottulsa.org

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.
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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.
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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
guestions we felt were
important, and went to get
the Voice of the Customer.

uestions for WDS Operations

B Project)
I How do you use the data from WQA?
At toaim, QA lowddes Hrouthe hp&k

ust data 5'\1 1$ues
¥
N P pind e 278 Bring guaity up do weet regulations
2. What are questions you ask WQA?

" T wb
CA (I\\u\() '\r\lwu\c‘hm f'cc\\k' an (\SV;.\% ‘luts{‘(n'\s

3. What type of access Is needed for historical info?

TH eutd N’"P Wh Yo wave Kpdrie deka
10 l\t\w'm.ne (‘f?erl uuw\.m

4. How ks an Incident reported?
QA condagds W eentd use Suth waal Lo Mettnty

ek ]Nr more [ouding

5. What field data is colected?
Rosking - ot Ty tendhatinly ree ond Total tlg, bathrial WJG,
Thedant - Tt ey, Noy

Wh- Flou Rute, ¢, Ml
6. Do you create 3 Waorkorder for ingident?

Q\{f ‘T)c\pé:" e séally

[’s!n-\uﬁfl,ﬁ - LuL.L\



Voice of the Customer £ Tulsa

A New Kind of Energy:

uestions for WDS Operations B Project)

) o 1 H_c:-vdov()uuscmr:ﬂ.n-nfrar{fl\'/(::-":H \ From these questlons, We
Our group identified that MY W i realized:

use (Iit‘da ") 5'\1 \Sues

our main customer is the

i"\‘-a\m’. wet 3% Bring guaity up do weet regulations

supervisor of the Water AT 1: We need a more reliable
Dlstnb_utlon group t_hat CA Giting indormadion Caluer g,\(,,ﬁ’)‘z\w;.\% Rutstions way to communicate what
remedlates the nitrite each group has done
issues.
3. What type of access Is needed for historical info? .
. T wead hel.i) Wh Yo wave Kigkrie e 2 It WOU|d be helprI to
We created a list of et ctp stheds Water Distribution if they had
questions we felt were all of the historical data on a
|mportant’ and Went to get 4. r;;nmm;dn:rem!?? - B ik i Slte, rathel‘ than p|ecemeal
the Voice of the Customer. i ey i
ft-pur% ]Nr more [oubine reportlng
— 3: We need a better tracking
Rasbine - gt Ty tondhabivdy Sree and Telil €1y, borkerral Jo,  SYStem than a comment log
Toedit - Tl el | Moy in an Excel file

Wh- Flou Rute, ¢, Ml
6. Do you create 3 Waorkorder for ingident?

\J\)Y ‘T)“Pﬂ_, "n 5(-,\'111

[’s!n-\uﬁfl,ﬁ - LuL.L\
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Flushing Worksheet

vate _ /0G4
777
=  Atlas Page _ﬁ
s S ke By Sl

s  Hydrant Number -—5"CEJ

» Pre-Flush

OCLZC_Q‘E

o NOZ

s Length of Time Flushed / Arﬂ

« Gallons Flushed ‘M‘

* Post Flush

o C12 ‘7

o NO2

= Comments

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) usa

WWTP North Side

Hach WIMS is a software that is designed reiitets

LAST RESULT IN SYSTEH Lot Min  Max  Avg LAST RESULT IN SYSTEM

to manage data for water and wastewater Joowom "] ['1"
utilities. T

Alk Tot MG/L

2
g
g
g
g

1250 2500

3
AB #2 MLSS mg/L

AB #3 MLSS mg/L

1
EFFTSS MGL AB #4 MLSS mg/L

AB AVGS SVI Average

It secures data collection, streamlines
reporting, and helps you see the complete g™ |
picture of your water quality.

EFF Flow Mgd

ABs AVG MCRT Days

1008 | 996 | 1009 | 1003

-
=
=
=
=
=
: g s z
—t o P g e P
b3 ~ o £ b3 o w .
2
i 2
2 - £ & 2 = -
o
il a
o = . = = = = -
ey ., . B0, .
g
=
B

016 2 Temp Shudge F

1010 | 1004 | 1023 | 101.0

8
=2 = = = = = = = =
s £ € € = = % %
2 £ £ £ £ = £ 2
< -
sz |3 8 = famlz 28 =

This tool is one that the City of Tulsa has — DL
already invested in, and we wanted to use Dty - e e o e seroRTaUTIONS RepoTUTIONS

it for nitrite reporting. e T — FrrTr—— p———

Rl |
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File Edit Forrmat
J ﬂJg [ Jun 2018 > Friday, June 01, 2018 Commerts | Cale ﬂﬁ
400 ¢l BE 1B b5k d W Appove |  Approve Al

Entry Min | Daily Limit Min Var Info | 32113 TCO95 T_CI2 [mg/l)
Max [ Max [ Equation |

Nitrie mﬁ'ﬂ”“‘ Hitrite Investigations\TCO95168-51 | Nitrite Ivestigations\TCI95168.5 | Hifrite Investigations|TC095168-50 Hitrite InvestigationsTC095

T ooss e o D o/ 0/201%) e TTEE — | E.

wa A

I213 I2114 I 32132 | EFAFS | | 222 I 32142 | 32158
TC095 T.012 TCO95 NO2 68-51 T. CI2 G8-51 NO2 | GBST.CEZ  GBSNOZ 6E-50 T. CI2 GB-50NOZ TCO95 Comments.

mga mgl mgd mgA mgA mgl mgd N
T —

6 Wed 24 0.022
T Thu 21 0073 1.9 0.0ve 21 0,051

Blowoff furned up

13wed 20 0.ora 21 0.0%0 21 007

18 Fr 20 0.082 20 0.0%9 i1 0.062

18 Mon 24 0010 19 0.062 20 0.063 Blowoff urned up over weekend

20 Wed 21 0.051 20 0.053 20 0.050

26 Tue 21 0.072 21 0.048

27 Wed 22 0.040 Blowol turned up
28 Thu 0.008 0.016

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.



Tul CITY OF

New Kind of Energy.

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.

5518 Charle=s Page Elwd AFES FH51 AFES FHS AFES FHE0 Comments
CiZ (ma/L]  MO2 [mgiL] | CIZ (ma/l)  MOZ (mofl) | CI2 (madl]  MOZ (ma/l) | CIZ (ma/l]  MO2 (mgill
F2113 32114 32131 32132 32121 32122 Zz141 32142 3z150

Q50152012
OGMZ2018
O6M32018
05042012
05/05/2012
Q5062012 2.9 0022
OGMT 2018 21 0073 19 o079 21 0051
O&MN&2018
05/09/2012
Q5M0/2012
Q5M152012
OGM 22018 Blowoff turned up
O6M 32018 20 o.07a 21 0090 21 o074
05M 42018
Q5M 52012 20 .09z 20 0099 21 0052
Q5MG2012
OGMT 2018
O&ME2018 24 o.a40 19 0062 20 0063 Blovaff turned up overmeekend
06/M9/2012
Q5/20/2012 21 0051 20 00532 20 0.050
Q52152012
QG/22/2012
O6/23/2018
0E6/24/2018
06/256/2012
Q5/26/2012 21 007z 21 0092
QG/27i2012 2.z 0.040 Blowoff turned up
O&/28/2018 0008 0016
06/29/2012
06/20/2012
oFn1z012
QF0zz012
O7M32018
07042018
o7ms201e Wrent to site, unable to sample
Q7 NGz012
QF0Tz012
OFME2018
07092012
o7mMoz01e
oFM12012
QFMziz012
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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.

5518 Charle=s Page Elwd AFES FH51 AFES FHS AFES FHE0 Comments
CiZ (ma/L]  MO2 [mgiL] | CIZ (ma/l)  MOZ (mofl) | CI2 (madl]  MOZ (ma/l) | CIZ (ma/l]  MO2 (mgill
F2113 32114 32131 32132 32121 32122 Zz141 32142 3z150

OSM01/2018
O5M02/Z2015
08032018
08042012 -
This should
OS0G6Z2018 z2.49 0022
O507 2015 z2A1 0073 149 0079 z2A1 0051

make it easier

08092018
08/10/2018 f W t

081142018 Or a. er
DEM 22018 Blowaff tumed up

O6M 32018 20 o.07a 21 0090 21 o074 DIStrIbutIOn to
05M 42018

Q5M 52012 20 .09z 20 0099 21 0052
see, at a glance

OGMT 2018 1 !
O&ME2018 24 o.a40 19 0062 20 0063 Blovaff turned up overmeekend

whether the

o5/20/2018 21 0.051 2.0 00532 2.0 0.050
0562152018 t' th t k
05/22/2018 aC Ion ey OO
06/23/2018 .
e at a site at a
0Es25/2012
05/26/2018 21 007z 21 0.0492 - .
oeizrrote [ 2Z 5% Biomof tamed a7 part|cu|ar time
06/28/2018 0008 0016

06s29/2018

was helpful or

07012018
072018 t

07032018 n O .
07042018
07/08/2012 Went to site. unable to sample
07 0E201S
07072018
07082018
07/09/2018
07/10/2018
071142018
07 HZ2018
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WIMS also has the capability of
graphing and trending any
L information that we want.

5918 Charles Page Blvd.

0.10+

0.08+

Nitrite issues are rarely a one-
time, short-term problem, and
sometimes it's hard to determine
if the actions taken are actually
helping.

0.064

NO2
7

0.04—

0.024

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.

0.00 -

06/01/2018
07/01/2018+
07/31/2018
£708/30/2018 1
09/29/2018 1+
10/29/2018 +
11/28/2018 1+
12/28/2018

=4
b



CITY OF

Voice of the Customer & Tulsa

% ¥ > 2
g oF A New Kind of Energy:

53918 Charles Page Blwd ES-51 E3-5 E5-50
Al CIZ [rmgfl]  HOZ [mgil) | CI2 (magil) NO2 [mafl] | CI2 [rmofl] HO2 [mgil) | CI2 (magil]  NO2 [masl]
AS We Were bu”dlng the 32112 32112 32135!1 32133 3212511 32123 3214?1 32142
database in WIMS, we kept in oozote
contact with the Water oemaz01a
Distribution Supervisor on what [ oot
he wanted in these reports, and | vowszors | 24 0022
. OSa7F 2018 2.1 0073 1.8 0.07g 2.1 0.051
also sent him a survey. veimsiz01e
Ogm9/2013
OgM02013
His main request was that if a oot
parameter fails to fall within the  [eoe=el 20 oo | 21 oo [ 21 oo
acceptable range, that we OBMS/2012 2.0 0.002 z0 0,009 21 0082
. . . OgME2012
make it obvious in the report. oo
OgM8/2018 2.4 0.040 1.8 0062 2.0 0063
05sM19/2018
TO grant thIS requeSt, We Were Egziﬁgjg 2.1 0.051 2.0 0.053 2.0 0.050
able to do conditional 061222018
. . 02302012
formatting in the WIMS reports o6r2412018
so that any unacceptable data O8r252018
. OG26/2018 2.1 .07z 2.1 0042
shows up red in the report. oarzrizots [ 22 00
0282012 0.002 0016
Og29/2012
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5318 Charles Page Blwd EE-51 EE-5 EZ-50
CIZ [mg/L] WOZ [mgdl) | CIZ(mgdl] NOZ [mgfl) | CIZ [mgfl]l  WOZ [moil) | CIZ (moil]  NOZ [mofl)
) 32113 32114 22131 32132 22121 32122 3214 2142
We've sent these reports to oem 12018
him concurrently with our S
previous method of reporting oemae
for ongoing nitrite oeneizote [ ZA 532
investigations so that we can A S L L T L
I 00942015
wqu qut any issues before nomsa0ts
using it as a sole reporting os11/2018
tOOI . E:;EEE:: 2.0 0.07a 2.1 0.0a0 2.1 0074
OgH<pz018
05/15:2013 20 o092 2.0 0.099 21 o052
A subsequent survey showed N
that he was happy W|th th|S Ezizzgjg 2.4 0.010 19 0.062 2.0 0.063
fOrmat, and that it giveS him a 06/20/2018 z1 0051 Z0 0.053 2.0 0.050
. y OG5/21/20138
more clear picture of what's oe2m01s
happening in the distribution DeiZ3I2018
0g/242018
system. OB/25/2018
y OG/26:/2018 21 007z 21 003
OG/27i2018 2.2 0.040
062820138 o.o0s 0016
05292018
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In an effort to control and standardize WIMS reports, we made a detailed how-to guide

for setting up new sites.
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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
Aﬁé?s‘%: S 4 by clicking on the

: map element we're
interested in.




Questions/Comments & Tulsa
Sheila Vega

(918) 591-4394

Joan Arthur

Jeff Clayton

Scott Epperly


mailto:svega@cityoftulsa.org
mailto:jarthur@cityoftulsa.org
mailto:jclayton@cityoftulsa.org
mailto:sepperly@cityoftulsa.org

