Optimization Assessment Spreadsheet (OAS) Instructions
Updated: October 7, 2003

Overview:

Surface water treatment plants are considered optimized when they can consistently meet
the optimization performance goals in Table 1. The OAS is designed to assist plant staff
collect and use turbidity data to determine where they stand with respect to the
optimization goals and identify possible factors that limit the performance of their plant.

These instructions only explain the features of the spreadsheet and the elements of the
reports. They do not provide information for interpreting possible performance limiting
factors at specific plants.

The OAS consists of several different worksheets displayed as tabs at the bottom of the
OAS workbook. Each tab presents options for data entry and reports generated by the
spreadsheet after data entry.

Table 1. Optimized Performance Goals

Individual Sedimentation Basin Performance Goals

> Settled water turbidity less than 1.0 NTU 95 percent of the time when raw water turbidity
is less than or equal to 10 NTU

> Settled water turbidity less than 2.0 NTU 95 percent of the time when raw water turbidity
is greater than 10 NTU

Individual Filter Performance Goals

» Filtered water turbidity less than 0.10 NTU 95 percent of the time based on the maximum
filter effluent turbidity for each day excluding the 15 minute period after bringing the filter
on line (for plants without filter-to-waste capability)

» Maximum filtered water measurement of 0.30 NTU

Combined Filter Performance Goal

> Combined filter effluent turbidity of less than 0.10 NTU 95 percent of the time

Data Required for OAS

The OAS uses the plant’s turbidity performance data and works with a year’s worth of data at
a time. The OAS can be used to assess a year of data or the plant’s progress towards achieving
optimized performance can be tracked by entering plant data daily throughout the year. The
recommended way to populate the spreadsheet requires entering maximum daily values for
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the following parameters:
< Raw water turbidity.
< Settled water turbidity of each sedimentation basin. (up to 4 basins)
< Filtered water turbidity of each filter. (up to 12 filters)
< Combined filter effluent

A maximum value for the day for each of these parameters is entered into the spreadsheet.
For example, if the plant recorded a sedimentation basin effluent every 4 hours during the

day, they would take the maximum value from the 6 readings and enter that value into the
spreadsheet.

Table 2. presents monitoring guidelines for these process streams.

Table 2. Monitoring Guidelines

Process Stream Monitoring Guidelines
Raw Water Daily raw water turbidity
Individual Sedimentation Basins Settled water turbidity at 4-hour intervals
From each sedimentation basin
Individual Filter Effluents On-line (continuous) turbidity from each filter
Combined Filter Effluents Combined filter effluent at

4-hour time increments

OAS Data Entry Requirements

The OAS can handle a maximum of 366 daily data points for raw water, four different
sedimentation basins, 12 filters, and the combined filter effluent. Those plants with more
treatment processes requires creation of another OAS file to track the performance of these
additional basins or the plant can choose to only include those basins with the worst
performance. It is suggested that a separate OAS be created for each year instead of trying to
keep a running year of data on one spreadsheet. Data entry is handled in two separate ways
with two different worksheets provided, accessed through by tabs at the bottom of the
workbook. It is important that the proper worksheet be used for data entry.

Data Entry Paste Worksheet

The “DataEntryPaste” worksheet is only used to populate the spreadsheet with
electronic data. Figure 1. shows the “DataEntryPaste” worksheet for a plant with one
sedimentation basin and five filters. This data has been electronically transferred to the
OAS. Once all the data is copied into the worksheet, clicking on the green
“TRANSFER” button activates a macro that converts the data to a standard format and




creates a data base. This database serves as the basis for the various reports in the
OAS. The red “CLEAR” button clears the data entry area prior to electronically
transferring a new data set into the worksheet.

Data Entry Values Worksheet

The “DataEntryValues” worksheet is only used for data entry when plant data is
entered by hand. This worksheet also displays the database created when data is
entered into the “DataEntryPaste” worksheet (Figure 1.) and after activation of the
“TRANSFER” button. Figure 2. shows the “DataEntryValues” worksheet generated
that becomes the basis for the other worksheets showing different plant performance
summary reports.

At the top of the “DataEntryValues” worksheet, the plant’s name and Public Water
System (PWS) identification number are entered along with information on the
performance goals against which the plant would like their data assessed including the
regulatory requirements. This plant chose 2.0 NTU for the sedimentation basins and
0.1 NTU for the filters and a regulatory requirement of 0.3 NTU. Use of the optimized
performance goals in Table 1. is recommended, but the plant has the option to enter
other values for the performance goals.

After entering the value for the different performance goals, the OAS highlights, in
yellow, those values that exceed the selected goals. Figure 2. which shows that, for the
month of data shown, the sedimentation basin did not achieve the performance goal of
2.0 NTU on 1/17/2002 and that filters 1,4 and 5 did not meet the 0.1 NTU filtered
water goal.

Once the performance goals are entered on the “DataEntryValues” worksheet
activating the green “UPDATE” button creates a series of worksheets summarizing the
data in different ways. Activating the red “CLEAR” button removes all of the data
from the spreadsheet so that it can be used for another data set. It is important to note
that every time that new data is entered in the OAS, the “UPDATE” button must
be activated to generate updated summary reports.

OAS Summary Reports

After activating the “UPDATE” button, the macros in the spreadsheet create a series of
reports. A series of tabs across the bottom of the workbook identify the different
worksheets that contain the different reports. The following summarizes each of the
reports generated by the OAS.



Summary Worksheet

The “Summary” worksheet, shown in Figure 3., presents the “Treatment Barrier
Performance Summary”, which consists of four parts. The upper left section
contains the “Turbidity Profile” with trend plots of the log of the turbidity values for
raw, max sed, max filtered, and combined. The max sed and max filtered represent
the maximum value of all of the sedimentation basins and filters for that day. If ona
particular day filter 1 had the highest maximum, that would be the max filtered and
plotted on this graph. The log scale of the turbidity values allows presentation of all
the treatment process performance data on the same graph for determining if
variations in raw water turbidity pass through the different treatment processes.

The right side of the worksheet provides the next two parts where two trend graphs
are provided; “Maximum Daily Settled Water Turbidity” and “Maximum Daily
Filtered Water Turbidity.” These show how the plant’s max sed, max filtered, and
combined turbidities compare against the selected performance goals.

Finally at the lower left of the worksheet is a data summary table that provides some
statistics on the data. The table presents the maximum, minimum, and average for
all of the data along with the 95" percentile value. RSQ provides a correlation
between the raw, settled, filtered, and combined turbidities. The settled data is
correlated with the raw while the filtered and combined are correlated with the
settled. A high RSQ may indicate that the turbidity spikes are passing through the
treatment processes. Based on experience with this parameter, a coefficient above
about 0.25 indicates that turbidity pass-through may be occurring in a process. The
last two columns of the table present the percent of time that the data met the
selected performance goals. Note that the OAS calculates the 95™ percentile values
using daily maximum values and not all the 4-hour discrete readings required by the
regulations. Because of this, the 95™ percentile values in the OAS do not equate to
the 95™ percentiles reported to the state for determination of regulatory compliance.

Optimization Trend Worksheet

Figure 4. shows the “Optimization Trend” worksheet that contains the “Optimization
Trend Report” consisting of three sections. A table across the top of the worksheet
contains a summary of the unit treatment process performance data by month. This
worksheet shows the 95 percentile values calculated for the individual sedimentation
and filtration processes and the percent of monthly values meeting specific
performance goals. Calculation of the percentile for sedimentation uses the data for
all the individual sedimentation basins while the calculation of the filtered water
percentile uses the combined filtered water data. Charts located on the lower part of
the report also plot these data.

For each month, the worksheet highlights in red the sedimentation basin and filter
with the highest turbidity value. Since the example plant has only one sedimentation
basin all of the monthly values are red. For the month of June, however, filter 4 at
this plant had the highest turbidity of all the filters (0.21 NTU). A closer inspection



of the data for all of the filters shows that the range of values for all five filters was
essentially the same. Looking at filter 4 one can see that it had the highest turbidity
for five of the 12 months with three months above 0.2 NTU. In addition, one can see
at the bottom of the table that Filter 4 met the goal of 0.10 NTU, only 83% of the
time, compared to 93.7%, 89.3%, 92.9%, and 87.7% for Filters 1, 2, 3, and 5,
respectively. Filter 4 also had the highest 95" percentile over the entire year (0.17
NTU) of all of the 5 filters. To optimize this plant the plant staff may try and
determine if there are reasons for this filter consistently having the highest turbidity.

The “Optimization Trend Report” contains two trend graphs across the bottom with
the “Settled Water Optimization Trend” on the left and the “Filtered Water
Optimization Trend” on the right. Each of these graphs trend the same two sets of
data; one related to the sedimentation basins and the other for the filters.

The most prevalent feature of these graphs is the various colored areas that are
layered on top of each other. For each month, all of the data for the respective
treatment process are sorted and placed into four categories; For the sedimentation
basins the categories are >3 NTU, <3 NTU, <2 NTU and <1 NTU. For the filters the
categories are >0.3 NTU, <0.3 NTU, <0.2 NTU and <0.1 NTU. The percent of time
the data for that month is in each of the four categories is then plotted using the
vertical axis on the left. Each category is plotted as a separate area on the chart so
that the 0.1 NTU data (and then 0.2 NTU data, etc.) is on top of the other categories.
Looking at the “settled water optimization trends” graph, in January 2002 the settled
water was <1 NTU 61% of time, <2 NTU 84% of time and <3 NTU 100% of the
time. Since none of the data was >3 NTU (the plant met <3 NTUI 100% of the time
in January), there is no white area showing in January. In April the plant met <3
NTU only 96.67% of the time; therefore, there is a small white area showing in
April.

Though these trend graphs appear confusing at first, their main purpose is to allow
the plant to quickly see how the plant performs throughout the year with respect to
the optimization goals. There is a tendency to try and read more into them than is
necessary. Inlooking at these graphs it is important to notice how much of the graph
is covered with the layer representing the highest level of performance. In the
“Settled Water Optimization Trends” graph the plant was almost completely
optimized in November, but had less than optimum performance in August. It is
also important to look at the trend in the different layers. Between September and
November the performance of the sedimentation basins greatly improved. Between,
July and September, however, there were problems with the sedimentation basin
performance. The plant staff can use this information to assess changes in the plant
during these time periods to determine and what results in the best performance.

These graphs also have a solid line that plots the 95% value each month, shown on
the right vertical axis, for the sedimentation basins and filters. The intent of the
trend line is to allow the plant to observe if the performance is improving based on
the slope of the line. If the line is sloping downward, then performance is



improving. If it is sloping upward, then the changes in the plant are taking the
performance in the wrong direction.

Other Summary Worksheets

The OAS also contains several other worksheets that provide graphical presentation
of the performance data. Most of these are trend graphs of the performance of the
individual treatment units. Up to four individual processes are shown on a single
worksheet. Figures 5 and 6 show the “SedSum” and “FilterSum (1-4)” worksheets.

The remaining worksheets present single versions of some of the graphs on the
“Summary” and “Optimization Trend” worksheets.

Long Term Trends Worksheet

The OAS only allows the analysis of one year of data at a time. Optimization of a
treatment plant, however, occurs over several years and looking at trends between
the different years can be beneficial. There is a separate long term trends
spreadsheet that will allow development of the settled and filtered water
optimization trend charts for a three year period. The last tab on the OAS is the
“LT-Trend” worksheet which generates a table of data (shown in Figure 7.) that can
be copied into the long-term trends spreadsheet. Figure 8. shows the output of the
long term trends spreadsheet.



X Microsoft Excel - 0AS Instructions Example 2, Turb-opt27

”ﬁ File Edit View Insert Farmat Toaols Daka  indow Help -8 |l||
Dz 8RRV saado- - @ =Ltz Bed ~ - D
Home3 =~ = |
A | B c [ o [ E [ F [ & | H | [+ [k [ v [ m | W | a [ F | I R [ = u

1 1

N

| 3 | Instruction to users: Paste plant turbidity data sets into the data entry area below. The

EN data entry area will hold 366 days of data. Following data input. transfer data to the Click on this Eutton ta CLEAR the data from

| 5 | database by clicking on the data TRANSFER button. Go to the DataEntry¥alues the data entry area below

| B | worksheet to enter the plant name and performance goals.
T
g

g | Click of this button to TRANSFER the

% data to the database
12
13 |Data Entry Area for Posting Data Sets
14 [Date Faw [Sed1  [Sed?  [Sed3  [Sed4  [Filter1 [Filkerz |Filter3 |Filterd |Filter5 |Filter & |Filter7 |Filter® |Filterd |Filteri0 |Filter ! |Filter 12 | Combined
15 AMtz00 AE0 043 0185 0035 0.043 0LIEG niig ooy
& Wziz0n2 TA40 0El 0.044 0024 0.0z 0085 0125 00g
17 32002 .0 0.E1 0.047 0.0 0.028 0033 0042 0.08
18 2002 E.ED 085 0.oz7? 0.087 0.044 0.0as 0.035 0oy
18 WEI2002 B70 07z 0.oz? [Ntk [Ntk 0oz 0.04 00g
20 WEAZ2002 BED ) 014 015 01 0.0g nz: 013
21 Wri2002 b.20 0.E3 0.3 0oz 004 [INIE] 0.0 0.05
22 Watz002 A.70 0EG 003 005 003 006 0.04 006
23 az002 BED 0zn 004 1 1 008 005 00g
24 H0fz002 ] 0Aav 0.3 0oz 0oz 004 0.04 0.08
26 izoo ] 073 01 0.0z WorkSheet Tab 0.08
26 zfanonz 240 040 0oz 005 ooy
27 afan0z 250 07z 004 0oz 003
28 2002 a.rn 0483 003 0.0z 0.08
24 WEf2002 A.30 0E3 004 0.04 ooy
a0 WEf2002 3600 110 008 0oz nog
H riz002 ER.41) 210 006 0.0z 003
3z HEz002 Faon 044 003 0.04 012
o} afanng 27300 gz 0oz 0oz 003
34 | W20kzon2 EE0L.00 220 004 g ooy
36 Wz002 46100 0.9 003 0.0z 0oy
36 | WEziz0n2 35000 073 A4 0.04 010
a7 | W00z 155.00 110 004 005 0ia
38 | W2esz002 noon 1E0 0oz no: 01z
39 W2EZ002 140.00 240 004 0.04 01z
40 | W2Ef2002 12700 200 004 0.04 01z
4 Wzrianonz 20500 150 004 0oz 01z
42 Wzaizon 133.00 130 004 0.0z 0.0g
43 Wz2arz002 10z.00 140 004 0.0z 0.0g
44 | Wa0sz002 40300 250 004 0oz o
45 w2002 28400 250 004 nno: nog
45 202002 128.00 110 0.3 0oz 0oz 006 0.0z 0.08 =
4[4 [p [#[% Instructions s DataEntryPaste  DataEntry¥alues # Summary 4 CptimizationTrend £ LogProfile £ | 4] LI
Ready |1 T —

§m5tart|“ [E¥ Microsaft Ward - OAS Ins. .. ||XMicr|MicrosoFt Excel - D43 Instructions Example 2, Turb-opt27 |

Figure 1

“Des“tﬂp »“ GNP suiem



2 Microsoft Excel - OAS Instructions Example 2, Turb-opt27

”ﬁ File Edit Yiew Insert Format Tools Data ‘window Help - =] il|
DR Ry [s4mRS - - @ > a2 2|8~ - B
U3 - =]
A E | © | 0D | E | F | & [ H | | a Tk [ M [ wm [ o [ p | a | B [ s [T_uw | :J

1

|2 | Plant Name AYZ Water Treatment Plant
3 PW5 ¥ I .I

4| Maz. settled water turbidity goal 20 Click on this Button to CLEAR the Database

| 5 | Filtered water turhidity optimization goal 010

| B | Filtered water turbidity requlation [

- Instruction to users: Input plant name and turbidity goals above. Input start date
g and turbidity data below. The database will hold 366 days of data. The turbidity data . .

E entry cells will turn yellow if the value ezceeds the process goal. Following data Click on this Button to UPDATE the

| 10 input, develop the reports by clicking the UPDATE button. Repgr‘ts
1
12
13 | Data Entryfires . .
14 Faw Sed 1 Sed 2 Sed 3 Sedd W -EUIM‘— ilber 2 Filter -Fil-LEl/f\‘Pm?r é—filter E Filter 7 Filter Filter 9 Filter 10 Filter 11 Filter 12 Combined
15 fzon 4. 0.43 .19 .04 A 017 012 ]| < 0.ov
18 H2eza0z 7.4 0.81 /AR 003 0.03 A VAR 006
17 | taezonz 75 3] V005 NG 003 Mz | N\ 005
18 42002 E.E 0.35 0.03 0.08 0.04 0.08 Dm 0.av
13 WEiz002 A7 0.rz 0.03 0.03 A 0.03 0.04 0.0
20 WEf2002 BB [.E4 10,14 .15 010 .08 023 013
21 Wrizo0z b2 .59 0.0 0.0 0.04 [ .08 .05
22 afzo0z b7 [L.EG 003 0.05 003 008 [0.04 L0
23 | iarzan2 5.6 0.80 0.04 0.10 0.10 0.0 s 006
24 | ofzan2 7 0487 0.03 0.03 0.03 0.04 0.04 006
28 Hifzonz 7| 0.73 0.03 0.08 0.08 010 0.0z 006
26 | Hz2fzonz 8.4 0.40 0.03 0.03 0.03 0.03 0.05 Dld Not Meet 0.av
27 | W3fannz &5 0.7z 0.0 0.0 0.0 0.04 0.0 009
28 | w00z 4.7 0.33 0.03 0.03 003 | 0.0z Goals 005
29 | Nafz00z 2.3 0.EY, .03 | _—HHT 0.04 0.04 .04 0.ov
30 | iigk00g S~/ | — 003 003 003 008 i) 008
31 | N7eEa02 4] 210 [ << 0.07 0.0z 0.04 0.08 003 0.0
e I e T2 MQ 0.03 0.03 0.03 0.03 0.04 01g
33 | 1Hafzonz 273 Y n.a2 0.03 0.03 0.03 0.03 0.03 009
34 | Wzofzonz EA| 2.30 0.a7 0.04 0.03 0.04 0.04 0.av
35 | W2iannz 451 089 0.0 0.0 0.0 0.0 0.0 0.ov
36 | WEafannz 360 073 008 007 0.05 0.04 .04 010
37 | EaEa02 155 110 0.04 0.04 0.03 0.04 0.05 0.1
38 | 12442002 110 180 0.03 0.03 0.04 0.03 003 0.2
39 | W2Ef2002 140 240 0.03 0.04 0.03 0.04 0.04 iz
40 | W2Ef2002 127] 2.00 0.03 0.04 0.08 0.04 0.04 iz
41 | WEFizonz 205 1.E0 0.03 0.03 0.03 0.04 0.03 01z
42 | w2gfannz 133 1.0 0.0 0.04 0.0 0.04 0.0 .08
43 | wWzafznnz 10z 140 0.04 0.04 003 0.04 0.0 .08
44 | WI0fz00z 403 2.50 0.04 0.05 003 0.04 0.0 i
45 | 1W31za02 234 2580 0.04 0.04 0.03 0.04 003 0.0z
46 20102002 128 110 0.03 0.03 0.03 0.08 0.0z 006
A7 100 A (1l 130 nng 00 nn 00 ful v

[4] 4] W] Instructions # DataEntryPaste b DataEntryYalues § Summary £ OptimizationTrend # LogProfile £ |4 | 3 |

Ready

il start | |J ¥ Microsoft Word - 043 Ins... |IXMicrosoft Excel - OAS I...

|J Deskiop

Figure 2.
8

[

UM | rr

[|GBNMBD  z226m



XYZ Water Treatment Plant

Treatment Barrier Performance Summary
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XYZ Water Treatment Plant
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Sedimentation Performance Summary
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Filtration Performance Summary (Filters 1 - 4)

co-uep - e0-uer
F E0-ae g = AL |
]M F Z0-A0n W [ 20-A0n
— 4
IM L Z0R0 |Mww gty
——
L Fo-das WI Z0-des
—_—
|.W b zo-fireg = Zo-ing
— n —===" lzmr
L -| p— ] F
o = Zoringe o =
[ -
2 - Z0-unp = —=— |Zounn
[ T ——
L zorhe ] FZO-Ae
L zo-ady ] - z0-ady
FE-ei F e
AR ] AR
t FZ0-uer Fo0-uer
& g = & = =] o] = ] = = =]
= = = = o = = o o = = =
{NLH) Auprun) psaniy g {NLH) Auprun) aniy
E0-uer £0-uer
FE0-=2=q M F zo-oedq
_ ——=
[ E0-AE R W F Z0-aop
— —
E igle] r 00
L zo-dag T - zordag
W L zoefirty L z0-Brey
_ gty o AUy
- -
o FErung A - Zo-unp
i i
FZ0-he L z0-he
L Z0-dy L Z0-ady
FE-ei A =]
AR - z0-gad
t go-uer Zo-uer
& g = & = =] & = = b5 = 2
o o o = o = = = o o o =
{NLH) Appiqun) yuaniyy {NLH) Auprqn) juaniyy

Figure 6.

12



Settled Water Comhined Filtered Water

95th % % Values Meeting Goal 95th % % Walues Meeting Goal

Month/Yr| Sed1 [ 3NTU | 2NTU | 1NTU 0.3 NTU [ 0.2 NTU | 0.1 NTU
Jan-02 2.45 100.0 83.9 G1.3 0.13 100.0 100.0 77.4
Feb-02 1.92 100.0 929 57.1 0.08 100.0 100.0 96.4
Mar-02 1.60 100.0 100.0 1.3 0.13 100.0 100.0 74.2
Apr-02 2.56 o5.7 B80.0 36.7 0.12 100.0 100.0 86.7
May-02 1.65 100.0 96.5 452 017 100.0 100.0 77.4
Jun-02 1.30 100.0 100.0 3.3 0.12 100.0 100.0 83.3
Jul-02 1.40 100.0 100.0 71.0 0.15 100.0 55,5 80.5
Ang-02 2.10 oF.5 93.5 516 0.15 100.0 55,5 87.1
Sep-02 2.06 100.0 93.3 267 0.09 100.0 100.0 96.7
Oct-02 1.40 100.0 100.0 54.8 0.13 100.0 100.0 B87.1
MNoy-02 0.94 100.0 100.0 100.0 0.11 100.0 100.0 93.3
Dec-02 0.93 100.0 100.0 96.5 0.09 100.0 100.0 100.0

The area in blue can he copied to the long-term trend spreadsheet {LT_trend.zls) to develop up to three years of performance trends.

Figure 7.

13



Plant Name

| XYZ Water Treatment Plant

PWS #

Settled Water Long Term Trends

W2 NTU

— 95th % (read on right axis)

11 NTU

W3 NTU

NLN 2|uadiad yise

= w w = L) ™

|eog Bunaaly sanjep %

-

{20930
- 20-noN
- 2000
- Z0deg
- zo-Bny
- Zo-inp
- Zo-unp
- zo-Rep
- 20dy
[ 2o-tel
[ 20994
- 2o-uer
- 10-93
© bo-noN

Ll Rl

Lg-deg
10-Bny
Lo Inp

10-une
Lo-Rep
10-1dy
Lo-tew
+0-904
Lo-uer
00-22@
00-oN
00120
o00-deg
00-bny
og-inr

og-unp
00-few
0g-1dy
00-tep
00-924
0g-uep
66-920
66-AON

667100

Combined Filtered Water Long Term Trends

0.2 NTU

NLN ajyuadiag g6

e @ @ n
s o o

L .
s S o

b |
S o

—95th % (read on riaht axis)

1NTU

0

0.3 NTU

2 8 8 8
|eog Bunasiy sanjen ¥

(=] (=] (= o (=]
¢UI - w = o

-
(=]

3

+ 20-92@
- 20-AON
- 200
A
- z0-Bny
- zorine
- go-unp
- zo-Aew
- Zo~dy
A g
- 20924
- go-uer
- 10-99a
- 10-AON
- 10RO
- 10-des
- 10-Bny
- Lorine
- Lo-unp
- Lo-fep
- 10dy
- Lo-rel
- 10924
- Lo-uep
- 00-92Q
- 00-AON
- 00120
- 00-dasg
00-6ny
- 00-inr
o0o-unp
- 00-Aepy
- 00~1dy
- 00~4ElN
- 00924
0o-uer
- 66-99Q
66-AON

- 66700

Figure 8.

14



